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\ A.1l  Titleof theproject activity: \
>>
Biogas Power Generation utilizing Organic Wastes and Sewage Sludge in Astana

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

In Astana City, where the capital of the Republic of Kazakhstan was relocated, environmental
problems such as waste disposal are arising with arapid population influx into the city.

This project is, asaJl project, to introduce an anaerobic cofermentation system into a sewage
plant in Astana City and set up a power generation unit which makes use of biogas produced from the
system, aiming to ease the environmental problems and realize GHG reductions.

Specifically, at the sewage plant in Astana City, the anaerobiotec cofermentation systemisto be
created by putting separately collected organic wastes into the existing anaerobiotec digester chamber
which has been used to dispose sewage sludge and new digester chambers which are to be installed
additionally. Biogas generated from the anaerobiotec cofermentation system is to be introduced to a gas
engine to generate electricity.

Currently, two fermentation tanks are being installed at the sewage plant in Astana City. One of
them is out of operation while temperature control for the other has not been properly carried out as
planned. A project in which rehabilitation of tanksisincluded has been presently planned by JBIC.
Meanwhile, the system to be used in this project is an established technology in Japan.

The followings are measures and policies on GHG and biomass in the Republic of Kazakhstan,
which indicates that this project will surely attract the attention from the nation.

The policy of Ministry of Environmental Protection of the Republic of Kazakhstan, “ Concept of
the Ecological Security of the Republic of Kazakhstan was approved. In the Concept, the nation’s
commitment to stabilization of the emissions of pollutantsincluding GHG has been stated.

The Donor Conference was held in Kazakhstan in 2004 where a project for biogas utilization,
aong with one for renewable energy, has been proposed.

Renewable energy has been referred to as a policy in the energy sector and utilization of biomass
has been included in the reference. (According to an interview with Astanaenergo that has supplied
eectricity to Astana City)

Based on the situations above, this project can be placed as the one which can contribute to the nation’s
energy and environmental policies.
Expected merits for the Republic of Kazakhstan by implementing this project are as follows;

Sludge treatment at the sewage plant is expected to be upgraded, which can lead to environmental
improvement in the region.

Biomass-fired power generation is expected to reduce the use of fossil fuels, which can improve
the atmospheric environment in the region and prevent globa warming.

Effective utilization of wastes can contribute to aleviation of problems of city hygiene and
environment through sewage treatment and waste disposal in Astana City.
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This project is expected to make a contribution to the nation’ s policy to improve the energy self-
efficiency ratio stated in “Electric Energy Development Program up to 20307, an electricity

development plan of Kazakhstan.

New employment of local personnel is expected with establishment and operation of new facilities.

GHG(greenhouse gas): greenhouse effect gas, heat-trapping gas

A3

>>

This project isto be implemented by a special purpose corporation jointly set up by Japanese

companies, Astana city in the Republic of Kazakhstan and companiesin Kazakhstan.

The climate change coordination centre, a secretariat of Kazakhstan for Globa Warming

Convention, isin charge of matters related to creditsas JI.

Tohoku Electric Power Co. isincluded in the Japanese companies. Asto supply of wastes and
0O&M, the fallowing Kazakhstan companies are to join; Astana Su Arnasy that has administered sewage

plants and Gorkommunhoz that has managed solid wastes.

Sponsor Lender Syndicate
Partner Partner Banks Banks ECA
(Japan) Kazakhst (Japan) (Kazakhs JBIC,WB,

Kazakhstan
Government
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\ A.4. Technical description of the project activity: \

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

\ A.4.11. Host Party(ies): \

>> The Republic of Kazakhstan

\ A4.12 Region/State/Province etc.. \
>> Akmola Province

‘ A4.13. City/Town/Community etc: ‘
>> Astana City
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A.4.14. Detail of physical location, including information allowing the

>> Astana City

Astana City isthe new _capital of the Republic of Kazakhstan. The capital was transferred from
Almaty to Astana City in 1997 as the nation became independent. In Astana City, which is currently
home to approximately 500,000 inhabitants, the construction of the President’s Office, an administrative
district and business centres are underway. The city is expecting to be a mega city with a population of
one million in 2030 eventually. With problems such as air pollution, water contamination and disposal of
urban wastes arising, the city is faced with the challenges to expand and modernize sewage plants as well
asto improve waste disposal sites.
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>>

. The Energy Industry (Renewable/Non-renewable)
13. Waste Disposal and Treatment

>>

Through the implementation of the project activity to create the anaerobic cofermentation system by
installing additional anaerobic digester chambers and use biogas produced from the system for power
generation, technologies are to be transferred to the host country as follows.

Working Item Content Transfer Method Remark
Equipment Installation Installation of project equipment on site On-site
Instruction
Tria Run, Performance Methods of trial run and performance On-site
Testing testing Instruction
Designing, Production, Designing, production, procurement and | Advice and
Procurement and Transport of | transport of the project equipment which | Instruction
Peripheral Facilities are built on site
Methods of Operation, Methods of operation, management and | Training in Japan
Management and Maintenance | maintenance of the project equipment
Monitoring Monitoring for reduction of CO2 Manual
emissions after the launch of operation
Data Management Management of data on CO2 after the Manual
launch of operation

A.4.4. Brief explanation of how the anthr opogenic emissions of anthropogenic greenhouse

account national and/or sectoral policies and circumstances:

>>
This project is to create the anaerobic cofermentation system by putting separately collected
organic wastes into the existing and newly installed anaerobic digester chambers which dispose sewage
sludge at a sewage plant in Astana City. Biogas generated from the anaerobiotec cofermentation system
isto be introduced into a gas engine as motive energy to generate electricity.
Through this project, GHG emissions can be reduced for the following two reasons.
By cofermentation of organic wastes and sewage sludge at the anaerobic fermenters, methane gas
which is uncollectible as landfill gas (hereinafter referred to as LFG) at the landfill site will be
collected instead of being released into the atmosphere.
By the introduction of the power generation system fuelled by methane gas produced from the
anaerobic cofermentation system, this project will be able to replace a part of the grid electricity
and contribute to reduction of GHG emitted from fossil fuel-fired generation units of the grid.
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This project does not serve as baseline because of technical barriers to adopt a new technology that
has never been used in the country as well as investment barriers to newly construct facilities. These
barriers can be eliminated by carrying out this project as Jl.

A.4.4.1. Estimated amount of emission reductions over the chosen crediting period:
>>
The crediting period is 21 years. Estimated amount of emission reductionsis 73,923 per year. -
CO2/year

Total amount of GHG emission reductions for 21 yearsis estimated to be 1.55million tons.

>>
This project is planned to be carried out as an IPP project and ODA funds are not to be diverted to the
project.

\ B.1. Titleand reference of the approved baseline methodology applied to the project activity: \
>>
Biogas Power Generation by Cofermentation of Sewage Sludge and Organic Wastes

>>

The project, “Biogas Power Generation utilizing Organic Wastes and Sewage Sludge in Astana’
fulfils applicable conditions of the methodology of “Biogas Power Generation Utilizing Sewage Sludge”
for the following reasons.

Astana City has no power generation plant utilizing methane gas at a sewage plant.

Even though policies to develop or prioritise renewable energy are being stated in the governmental
energy plan, thereis no concrete support system.

Astana City has sewage sludge disposal facilities at the sewage plant available to this project.

The landfill siteis planning to carry out LFG flaring, however no plan for LFG-fired power
generation is being envisioned at present as well as for the future.

Thereisno legislation to enforce LFG flaring.

Sorted collection of organic wastes are planned to be in place in the future.

There is a coal-fired power plant near the project site from which all electricity is being supplied and
no large-scale gas-fired power plant using gas nearby.

The amount of wastes transported to the landfill site will be gauged with truck scales from 2005.
The population of Astana City is 500,000 at present and is expected to rise to 1 million in 2030.
Administrative sections in charge of solid wastes and sewage treatment are being separated.

\ B.2.  Description of how the methodology is applied in the context of the project activity:
>>
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With regard to the projects in this methodology, the validity of the baseline scenario shall be judged and

the additionality of the project scenario shall be confirmed based on the following barriers.
Legidation/Ingtitutions, Technical barriers, Investment barriers, Environmental impacts, Regional
trend, Market barriers

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

>>

Baseline scenario indicates possible situations which would occur in the region in the absence of a
certain project.

In Astana City, all wastes are being collected together, both organic and inorganic wastes are being
transported to the landfill site and, after sanitary landfill, LFG flaring is being carried out at present.
Meanwhile, sewage sludge at the sewage plant is being anaerobically fermented at a digester chamber and
biogas produced from the fermentation is being used to fuel boiler during the winter season.

Based on the situations above, the following 12 scenarios are conceivable.

Idea Collected Wastes Sewage Plant
After
1 |collected all|Wastes are landfilled and Methane fermentation  [Combusted by boiler
together, |produced LFG isflared by sewage sludge Used for power generation
2 landfilled by generator
Wastes are |andfilled and _
3 produced LFG isutilized for ~ [Methane fermentation  |Combusted by boiler
power generation at the landfill |by sewage sludge Used for power generation
4 site by generator
Wastes are landfilled and _
S produced LFG issuppliedto  |Methane fermentation |Combusted by boiler
other facilities than the landfill |by sewage sludge Used for power generation
6 site by generator
Disposed by|Organic wastes gathered _
7 lother through sorted collectionor ~ |Methane fermentation |Combusted by boiler
methods  [from factories are used to by sewage dudge Used for power generation
8  |than landfill jproduce compost by generator
9 Flammable wastes are Methane fermentation  |Combusted by boiler
incinerated. by sewage sludge Used for power generation
10 by generator
Organic wastes gathered .
11 thr?)ugh sorted c%llection or Mbethane ferrsr;egtan on q Combusted by boiler
from factories are transported to Y sewage sitdge an Used for power generation
organic wastes
12 the sewage plant by generator

Schematic overviews of the above conceivable scenarios are shown below.
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Organic wastes are collected all together and landfilled

Landfill Site

Discharge of After collected, LFGis;

uncollectible LFG to Flared or

the atmosphere Used for power generation at
the landfill site or

Supplied as gas to others

Wastes
g—@ < Organic, Inorganic

Woastes Landfill
Site
Transported all together
Sewage Plant After collected, methane gas

produced by fermentation of
Sewage Sludge f‘:l'> sewage sludge is,
Combusted by boiler or

Used for biogas power generation
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Organic wastes are disposed by other methods than landfill

Landfill Site

(e

Organic Wastes

Organic wastes
Gathered through sorted
collection or from food factories

Organic wastes

VT
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Organic wastes are;
Organic Wastes Used to make

Waste Landfill are not compost
Site transported
or Incinerated as
flammabl e wastes
V
(@]
Sewage Plant
Cofermentation of organic wastes
and sewage sludge
Sewage sludge ::> After collected, methane gasis;
Combusted by boiler or
Used for biogas power generation
o
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To define whether the applicable conditions are met or not, an interview about the environmental sector,
the energy sector and the technical level of the region or on-site survey on existing facilities should be
carried out in the region where the implementation of the project is being examined.

An appropriate baseline scenario shall be chosen from these 12 scenarios based on the applicable
conditions set in A.3 of this application, with various barriers taken into consideration.

"Y" asyes, “N” asnoand“ " asbeing neutral are given for each scenario on each question.

After the scenarios are assessed on all the question items, assesment”2” is given for the scenarios
which have all “Y” sfor the questions, assessment “1” for the scenarios which have one*Y”, and
assessment ”0” for the scenarios which have more than two “N”s.

After the above assessment process is conducted for all the barriers, the scenario that has the highest mark
shall be chosen as the baseline project.

Legidation Institution

Question 10 |11 |12
Consistent with the N Y N Y Y Y N Y N Y N Y
governmental energy

policy?

Consultations or Y Y Y Y N N N N N N N N

coordination with
relevant organizations
unnecessary?
Assessment

“Y” isgiven to the following scenarios as they conform to what are stated in the energy policy of
Kazakhstan government, “Electric  Energy Development Program up to 2030” on the following
point: Scenarios 2,4,6,8,10 and12 as they generate electricity utilizing biogas, and Scenario 5 as
biogasis possibly used at power generation facilities.

In Scenarios 7 12, among solid wastes, only organic wastes should be carried to the sewage plant.
Because, in Kazakhstan, ASA (Astana Su Arnasy) has administered sewage plant while
Gorkommunhoz has managed solid wastes, consultation and coordination with several governing
bodies would be required.

“Y” isgivento Scenarios1 4 asthey would not require consultation and coordination with relevant
organizations because they would not span several existing administrative sections.

Scenarios 5 and 6, in which biogasis supplied to other facilities, would require consultation with such
governing bodies as the energy sector.

Technica Barriers

Question 10 |11 |12

Risksintechnology |Y N N N N N N N N N N N

development and practical
use smal?

Risksin construction | Y Y Y Y Y Y Y Y N N Y Y
small?

Technical risksin Y N Y N N N N N N N Y N
operation small?

Assessment
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As Scenario 1 has a past record of operation, technical risks would be small.

Scenarios 2, 4, 6,8,10 and12, utilize a system which uses methane gas produced by fermentation of

sewage sludge or organic wastes to generate electricity. This system isacommon technology in

Japan, however it would entail risks of technology development in the Republic of Kazakhstan asit

would be the first time for this technology to be used in the nation. Meanwhile, the technology to

utilize LFG in Scenarios 3 and 5 as well as the technology to dispose organic wastes colleted
separately in Scenarios 7 and 9 would be also adopted first time ever in Kazakhstan. Accordingly

they would entail risks in technology devel opment.

Scenarios 9 and 10 use large-scale combustion equipment and, therefore would have risksin quality

control dueto lack of experience.

Scenarios 2, 4, 6,8,10 and 12 are considered to entail technology risks in operation to generate
electricity, given the possibility that the property and amount of methane gas, which are forcibly

fermented, could be unstable. “N” is given to Scenarios 5 and 6 as a continuous monitoring of the
propriety of gas and communication with the recipient would be necessary in transporting produced
LFG to the other facilities. “N” is given to Scenarios 7 and 8 as, in producing the compost, control of
temperature and moisture content is difficult. “N” isgiven to Scenarios 9 and 10, in which wastes
are incinerated, as they would entail technology risk in operation, considering the difficulty to control

the incineration temperature when wastes are moist.

Meanwhile, currently, two fermentation tanks are being installed at the sewage plant in Astana
City. One of them is out of operation while temperature control for the other has not been properly

carried out as planned. A project in which rehabilitation of tanksis included has been presently

planned by JBIC.

Investment Barriers

Question 10 |11 |12
New investment N N N N N N N N N N N
unnecessary or investment

efficiency high?

Low operationa cost? Y |Y Y Y Y Y N N N N Y Y
Assessment

Scenario 1 is the same as the status quo, and, thus, no new investment would be required.

Asto Scenarios 2, 3,4,10 and12, even though the governmental policy on renewable energy exists,
there is no support policy and, as aresult, no incentive to invest in power generation facilities. For
that reason, investment efficiency is not considered high and, therefore, “N” is given to the scenarios.
In Scenarios 5 and 6, a piping would be needed to supply LFG to other facilities, which would require

hefty initial investment. Therefore “N” is given to them.

In Scenarios 7 and 8, investment efficiency is not considered high because, given lack of purchasing

power in the domestic agricultural sector, incomes from sales of compost could not be expected.

Scenarios 9 and 10 would require the construction of new incineration facilities, which would need

hefty initial investment. Therefore, “N” is given to them.

With regard to operational costsin Scenario 7 and 8, considering the possibility that the management
cost for making compost and also, in case that sales of the compost are slow due to lack of purchasing
power in the domestic agricultural sector, the carrying cost of the compost would arise. Therefore,
“N” isgiven to the scenarios. Meanwhile, as to incineration of wastesin Scenarios 9 and 10,

mai ntenance costs would be high because the boiler would be damaged more severely than other
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types of boilers such as a coal boiler, considering that incineration gas contains various components.

Therefore, “N” is given to them.

In Scenarios 1, 2,3,4,5,6,11 and 12, maintenance costs are considered most costly among operational
costs. As machine maintenance available on the site would be basically provided, the cost would be

smaller than Scenarios 7 — 10. Therefore, “Y” is given to them.

Environmental Impacts

VT
o '

Question

10

11

12

Suitable to solve
environmental problems?

N

Assessment

Environmental impacts shall be judged from the following two points; i.e., whether a scenario can
reduce greenhouse gases, and whether it is suitable for environmental improvement in the region.

“N” isgiven to Scenarios 9 and 10, in which wastes are incinerated, because they would entail risks
to cause problems of dioxin and so forth if the incineration temperature is not controlled.

Scenariosl, 5,6,7, and 11, in which power generation is not carried out, could not replace coal
combustion and reduce dust through power generation. For that reason, they are unlikely to
contribute to solving the problem of air quality and, thus, “N” is given to them.

In Scenarios 2, 3 and 4, LFG would not be completely collected and, therefore, methane gas would be
rel eased to the atmosphere. Accordingly they are not suitable for solving the environmental problem

of global warming.

Regional Trend
Question 10 |11 |12
Meet the needs of the N Y Y Y
region?
Assessment

In accordance with Master Plan for the comprehensive development of Astana, Astana city has been
making efforts to raise the quality of collection method of solid wastes from households and factories
to theinternational level. As Scenarios 7 to 12 carry out sorted collection and could contribute to

extending alife of alandfill site, they are considered to meet the needs of the region. Therefore, “Y”

is given to them.

vi Market Barriers

Question 10 |11 |12
Possibleto spread inthe | Y N Y Y
region?
Assessment

"Y” isgivento Scenario 1 and 2 since LFG flaring at the landfill site stated in the scenariosis expected
to spread in the region as it applies a simple system and has shown an actual performance.
"N” is given to Scenarios 3 and 4, in which power generation is carried out at the landfill site using
LFG, asthey have never been carried out in Kazakhstan and, thus, would require time to spread in the

region.

"N” isalso given to Scenarios 5 and 6, in which LFG is supplied to other facilities than the landfill
site, asthey have never been implemented in Kazakhstan and, therefore, would require time to spread

in the region.
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"N” is given to Scenarios 7 and 8, in which organic wastes are used to make compost, as it would be

difficult to manage such a vast amount of compost to be produced.
"N” is given to Scenarios 9 and 10, in which wastes are incinerated, as it has been found out through
interviews that incineration of wastesis not allowed under the law of the country.
"Y” isgiven to Scenarios 11 and 12 as the system used in the scenarios has shown an actual
performance of operation and can possibly spread in the nation if such conditions as collection of organic

wastes are met, though some operational problems exist in redlity.

Selection of Baseline

The following table sums up the examination results.

v Ee

Examination Item

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

L egidlation/Institution

Technical Barriers

Investment Barriers

Environmental Impacts

Regional Trend

Market Barriers

Comprehensive Assessment

6

4

3

3

2

2

1

3

1

2

4

Based on the above, with all the examination items; i.e., legidation/institution, technical barriers,
investment barriers, environmental impacts, regional trend and market barriers, taken into account,

Scenario 1, which has the highest mark, is chosen as the baseline scenario.
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Scenario 1is; al wastes are collected together, then landfilled with produced methane gas

(hereinafter referred to as LFG) being flared. Sewage sludge is anaerobically fermented with produced

methane gas being combusted at aboiler. Below isthe schematic overview of Scenario 1.

Wastes are collected all together and landfilled

VT
o ,

Landfill site

Discharge of

uncollectible
LFG to the

After collected, LFG isflared

L]

g@ﬁ

<

Wastes
Organic, Inorganic

The project scenario is fixed as Scenario 12 which marks the second highest in the comprehensive

Waste Landfill
Site Transported
al together
Sewage plant
o After collected, methane gas
age |:'> produced by fermentation of
Sludge sewage sludge is combusted by

boiler.

assessment. The scenario is; among all wastes, organic wastes collected through sorted collection or from
factories are transported to the sewage plant, the organic wastes are put into anaerobic fermenters together
with sewage sludge, and produced methane gas is utilized for power generation.

This project scenario isinferior to the baseline scenario in technical barriers and investment barriers.
However, by carrying out the project as JI, the technical barriers can be overcome with technical guidance
and the investment barriers can be lowered with CO2 credits.

Looking at economic effects with and without the credits as to the investment barriers, NPV of the

project will improve by around USD2, 700 with them compared to without them.
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The project boundary is anaerobic fermenters and a power generation unit at the sewage plant.

Separating wastes and carrying them into the anaerobic fermenters at the sewage plant are the tasks
the administration is responsible for. Therefore, they are not included in the project boundary of this
project.

Meanwhile, potential |eakage would be GHG from transport machines which carry organic wastes
to the project boundary. As the distances to the landfill site in the outskirts of the city and to the sewage
plant are almost equal, GHG emissions would not increase by carrying out the project. Accordingly, the
leakage is negligible.

Landfill Site
Transport
Wastes > Non-organic waste
from the city
—» | Organic wastes
Transport
Sewage Plant
r | | | | r | | | | | | | | | | | | L __ |
I Inside Facilities I
Sawage W . Anaerobic Fermenter ) |
age Water i » Sewagesludge |— (Biogas Generation) || Digested |
I
I |
Methane Gas I
| Heat
|
| Gas Engine |
| Electricity I
I
|
I
L i |
I NN S S S - PI‘OjeC'[BOUI’ldaI’y I I S S S -
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The system flow at the sewage plant is shown below.

Meanwhile, the project on water and sewerage is currently underway at the sewage plant by Japan
Bank for International Cooperation(hereinafter referred to as JBIC). Consistency with the project can be
also found out in the system flow.

System Flow
Project boundary

Sewage Water

Inflow Pump

< <

Pre-treatment
First Sedimentation > Gravity |
Tank i

Facilitiesto beinstalled Raw Garbage

'
< T &

| JBIC Project

Aeration Tank

Final

Sedimentation _
Tank Mechanical
N KE
: \
| Outlet Pump | | Digestion Tank|_____,| Gas Holder | | Gas Holder |<_____| DigestionTank|
l N i
—% 4 v %_
| Dehydrator | Gas Boiler | | Generator | | Dehydrator |
Railer
v v (Heat Utilization (Power I
Effluent Sludge Disposal Generation) = Sludge Disposal

]
|
|
|
(Dehydrated cake) d : | (denycrated cake)
| u
1 4_ -
: Gaaaaddedricpowe
: by theproject
|
Thegiddedriaty to
thesawegeplart
Table GHG emissions by scenario
Within the boundary Outside the boundary
Baseline Scenario CO2 emissions by the grid electricity Methane gas emissions from the
used at the sewage plant landfill site
Project Scenario CO2 emissions by the grid electricity at | CO2 emissions from transport
the sewage plant — CO2 emissions from | vehicles of organic wastes
biogas power generation
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Tohoku Electric Power Co., Inc.

7-1, Honcho 1-chome, Aoba-ku, Sendai, Miyagi 980-8550 JAPAN
Tel +81-22-799-6281

Fax +81-22-213-5190

\ C.1  Duration of the project activity: \

| C.L1. Startingdateof the project activity: |
>>

2008.11

| C.1.2. Expected operational lifetime of the project activity: |
>>

In conformity with THE MODEL PROJECT FOR INCREASING THE EFFICIENT USE OF
ENERGY USING A GAS TURBINE COGENERATION SY STEM, which was the first J project by the
Japanese Government, the first phase of the crediting period shall be set as 7 years. The period shall be
automatically extended if no consultation is made among the parties concerned. The project period shall
be 21 years.

Generally, the equipment of this project can operate for more than 20 years by carrying out proper
mai ntenance.

‘ C.2  Choiceof the crediting period and related infor mation: ‘

\ C.2.1. Renewable crediting period \

‘ c.21.1. Starting date of thefirst crediting period: ‘
>>
November 2008
Presently, the yen-loan-financed project of water and sewerage by JBIC is underway in Astana City. Its
facilities are planned to come into operation in November 2008. In order to ensure consistency with the
yen-loan-financed project, the starting date of this project shall be fixed as November 2008.

C.21.2 Length of thefirst crediting period:

>>
Thefirst crediting period 7 years
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C.2.2.1. Starting date: \

>>

C.2.2.2. Length: |

>>
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| D.1. Nameand reference of approved monitoring methodology applied to the project activity: |
>>
Monitoring methodol ogy of biogas power generation by cofermentation of sewage sludge and organic
wastes

>>

" Monitoring methodology of biogas power generation by cofermentation of sewage sludge and
organic wastes’ is applicable to projects which adopt “the baseline methodol ogy of biogas power
generation by cofermentation of sewage sludge and organic wastes.” In other words, this methodol ogy
can be applied to project activities which replace the grid electricity and reduce methane gas released
from organic wastes transported to landfill sites.

This methodology is applicable to this project, “ Biogas Power Generation utilizing Organic Wastes
and Sewage Sludge in Astana’ for the following reasons.

Astana City has no power generation plant utilizing methane gas at a sewage plant.

Even though policies to develop or prioritise renewable energy are being stated in the governmental
energy plan, there is no concrete support system.

Astana City has sewage sludge disposal facilities at the sewage plant available to this project.
Thelandfill siteis planning to carry out LFG flaring, however no plan for LFG-fired power
generation is being envisioned at present as well as for the future.

Thereisno legidation to enforce LFG flaring.

Sorted collection of organic wastes are planned to be in place in the future.

There is a coal-fired power plant near the project site from which all electricity is being supplied and
no large-scale gas-fired power plant using gas nearby.

The amount of wastes transported to the landfill site will be gauged with truck scales from January
2005.

The population of Astana City is 500,000 at present and is expected to riseto 1 million in 2030.
Administrative sections in charge of solid wastes and sewage treatment are being separated.
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P-11  Number of trucks for
transport of organic wastes
P-5 Amount of organic

wastes transported
P-1 Inflow of sewage water
Sewage Water i Facilitiesto beinstalled | Raw Garbage
| JBIC Project '

B % Honne
: ) % Vo

First Sedimentation > Gravity
Tank i

Aeration Tank
P-4 Calorific value

Final
Sedimentation : of methane gas
Tank Mechanical
o P-3  Concentration
of methane gas
v
| Outlet Pump | | DigestionTank|_____,| Gas Holder | | Gas Holder |*____

§§ Gas B;Ia | | Genere:tor | §§_

Railer

Dehydrator

v (Heat Utilization (Power |
Effluent Sludge Disposa Generation) = Sludge Disposal
(Dehydrated cake) | (dehydrated cake)
P-2 Generated output by
Biogas
@ Other items to be monitored
°c§> P-6 Power source configuration
Landfill site P-7  Consumption of each fuel
P-8 Generated output
P-9 Emission coefficient of
electricity
B-1 Amount of organic wastes P-10 Legidations

Proportion of organic wastes

B-2 Amount of landfill gas
collected L-1 Number of trucks

L-2 Mileage of trucks
L-3 Calorific value of light ail
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ID number Datavariable | Sourceof data | Data unit Measured (m), | Recording | Proportion of How will thedatabe | Comment
(Please use caculated (c) | frequency | datato be archived? (electronic/
numbers to ease or estimated monitored paper)
cross-referencing (e
to table B.7)
P-1 Inflow of Measurement | M3/day Everyday | 100% electronic/ paper
sewage by flowmeter
water
P-2 Generated Measurement | kW /day | m Everyday 100% electronic/ paper
output by by watt-hour
Biogas meter
P-3 Concentratio | Measurement Weekly 100% electronic/ paper
n of Methane | by
gasfrom concentration
fermenter meter
P-4 Calorific Measurement | MJ/m3 m Weekly Sample electronic/ paper
value of by calorific
Methanegas | value meter
P-5 The amount Truck scale t/day m Everyday 100% electronic/ paper
of organic
wastes
transported
P-6 Power source | Interview m,c Year Sample paper The data will be monitored
configuration for calculation of the
in Kazakhstan average carbon emission
coefficient of all eectricity
A-7 Consumption | Interview t/year e Year Sample paper The data will be monitored
of each fuel for calculation of the
used for average carbon emission
thermal coefficient of all electricity
power
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generation
in
Kazakhstan
P-8 Total Interview MW/year Year Sample paper The data will be monitored
generated for calculation of the
output in average carbon emission
Kazakhstan coefficient of all electricity.
P-9 CO2 emission | Interviewand | t-co2MWh Year Sample paper
coefficient of calculation
electricity
P-10 The number Counting Amount/da Everyday 100% electronic/ paper
of trucks with eyes y
for
transport of
organic
wastes
P-11 Legidations | Interview Year paper Revision and
establishment of
legidlations on wastes
and energy will be
monitored.

D.2.1.2. Description of formulae used to estimate project emissions (for each gas, source, formulae/algorithm, emissions units of CO,

equ.)

>>

CO2 emissions in the project scenario

PEy BE SW_EL_GRIDy P EL GENy x EF GRID x PE_ METH_NWyx ¢ METH
PEy Project CO2 reductions(t-CO2/year)

BE_SW_EL_GRIDy
P EL_GENy
EF GRID

Power consumption at the sewage plant(KWh)
Generated output by biogas kWh
CO2 emission coefficientinthe grid  t-CO2/kWh
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PE_METH_NWy The amount of methane gas generated through cofermentation of organic wastes and sewage sludge which are put into

fermenters(t-CH4/year)

€ METH Globa warming coefficient of Methane(=21 IPCCGuideline)

boundary and how such data will be collected and ar chived :

ID number Data Source of Data Measured (m), | Recording | Proportion | How will the data be Comment
(Pleaseuse | variable data unit calculated (c), | frequency | of datato | archived? (electronic/
numbers to estimated (€), be paper)
ease Cross- monitored
referencing
totable
D.3)
B- The Measuremen lyear m c Biannual Sample electronic/ paper The composition of pre-separated wastes will
amount t by weight be checked.
of meter
organic
wastes
B-2 The Flowmeter t/year m,c Everyday Sample electronic/ paper Fflowmeterswill be installed on LFG
amount | Calculation collection piping. The amount of LFG
of collected will be determined by multiplying the
landfill inflow by the number of pipes.
gas
collected

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO,
equ.)

>>
The formulato calculate GHG emissions in the baseline scenario is as follows.
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BEy BE_SW_EL GRIDy x EF GRID BE METH_ y x ¢ METH
BEy Baseline CO2 emissions (t-CO2/year)
BE SW_EL_GRIDy Power consumption at the sewage plant (KWh)
EF GRID CO2 emission coefficient inthegrid  t-CO2/KWh
BE_METH_Wy The amount of methane gas which is uncollectible as LFG and is released to the atmosphere from the landfill site. (t-CH4/year)

IPCC will be used for calculation. In thisregard, however, the smaller value in comparison with the monitoring result shall be used
to be conservative.

€ METH Glaoba warming coefficient of Methane (=21 IPCC Guideline) )(t-CO2/t-CH4)

ID number Data Source of Data unit Measured Recording | Proportion How will the Comment
(Pleaseuse | variable data (m), frequency | of datato data be
numbersto calculated (c), be archived?
ease Cross- estimated (€), monitored (electronic/
referencing paper)
totable
D.3)

D.2.2.2. Description of formulae used to calculate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO,
equ.):

>>
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D.2.3.1. If applicable, please describe the data and information that will be collected in order to monitor |eakage effects of the pr oject

activity
ID number | Data Source of Data unit Measured (m), | Recording | Proportion | How will the Comment
(Pleaseuse | variable | data calculated (c) frequency | of datato | databe archived?
numbersto or estimated (e) be (electronic/
ease Cross- monitored | paper)
referencin
gtotable
D.3)
L-1 The Counting Unit/yea Everyday | 100% electronic/ paper
number | with eyes r
of trucks
L-2 Mileage | Interview Kl m,c Half year | Sample electronic/ paper
of

trucks
L-3 Calorific | Interview Kcallkg | e Hafyear Sample electronic/ paper

value

of light

oil
D.2.3.2. Description of formulae used to estimate |leakage (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.)

>>

EF_TRx TR_AM

L1 CO2 emissions by |eakage(t-CO2/year)
EF TR CO2 emissions which would be generated from a truck which transports organic wastes from the city to the sewage plant(t-CO2/unit)
TR_AM The number of trucks  The number counted when the trucks transport the wastes shall be used.
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emissions units of CO, equ.)

>>>>
CO2 emission reductions are as follows.

GHG reductions Baseline GHG emissions—Project GHG emissions—L eakage

BEy Pey L1

BE SW EL_GRIDy x EF GRID BEMETH_ y x ¢ METH BESW EL GRIDy PEL GENy x EF GRID L1
BEMETH_ y x & METH PEL GENyx EF GRID L1

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/Mediunmv/Low)
ID number e.g. 3.-1.;

3.2)

P-1 Low QA isundertaken. Inflow of sewage water will be measured by a flowmeter at the sewage plant. The flowmeter
shall be based on the standard on calibration of measuring devices in the nation, however if such standard does
not exist, calibration recommended by the manufacturer will be regularly carried out.

P-2 Low Generated output by Biogas shall be based on the standard on calibration of measuring devices in the nation,
however if such standard does not exist, calibration recommended by the manufacturer will be regularly carried
out.

P-3 Low Concentration of methane gas from the fermenters shall be based on the standard on calibration of measuring
devices in the nation, however if such standard does not exist, calibration recommended by the manufacturer will
beregularly carried out.

P-4 Low Calorific value of methane gas shall be based on the standard on calibration of measuring devicesin the nation,
however if such standard does not exist, calibration recommended by the manufacturer will be regularly carried
out.

P-5 Low The amount of organic wastes transported will be measured by truck scales. The scales shall be based on the
standard on calibration of measuring devices in the nation, however if such standard does not exist, calibration
recommended by the manufacturer will be regularly carried out.

P-6 Low An interview will be held with a national organization to find out power source configuration.

P-7 Low An interview will be held with a national organization to find out consumption of each fuel.
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P-8 Low An interview will be held with a national organization to find out generated output.

P-9 Low CO2 emission coefficient of electricity will be determined with generated output and coal consumption. This
figure can be found out by calculation, therefore attention shall be paid to the calculation.

P-10 Low The number of trucks for transport of organic wastes and the weight of organic wastes transported will be
measured.
P-11 Low Revision and establishment of legislations on wastes and energy will be checked.

B-1 Low Separation of organic wastes frominorganic wastes and measurement of the composition of organic wastes will
be done by hand. Workers shall be directed to separate wastes properly. A calibrated weight meter shall be used
to measure the mount of organic wastes.

B-2 Medium Flowmeterswill be installed on LFG collection piping and the amount of landfill gas collected will be determined
by multiplying the inflow by the number of pipes. Therefore, calibrated measuring devices shall be used for the
measurement.

L-1 Medium The number of trucks

L-2 Medium Mileage of trucks

L-3 Medium Calorific value of light ail

D.4  Please describethe operational and management structurethat the project operator will implement in order to monitor emission reductions

>>

D.5

>>
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‘ SECTION E. Estimation of GHG emissions by sour ces ‘

\ E.l. Estimate of GHG emissions by sour ces. \
>>

The project scenario isto coferment organic wastes and sewage sludge at the anaerobic fermenters
and generate electricity utilizing biogas to be produced. CDM“ AMO0012” isreferred to for this
calculation.

GHG emissionsin the case that the project is carried out are determined by the following formula.
GHG emissions in the project scenario

PEy BE SW EL_GRIDy P EL_GENy x EF GRID x PE_METH_NWyx ¢

_METH

PEy Project CO2 reductions(t-CO2/year)

BE_SW_EL_GRIDy Power consumption at the sewage plant(KWh)

P_EL_GENy Generated output by biogas kWh

EF GRID CO2 emission coefficient inthe grid  t-CO2/kWh

PE METH_NWy The amount of methane gas generated from cofermentation of organic wastes
and sewage sludge which are put into fermenters(t-CH4/year)

e METH Global warming coefficient of Methane(=21 IPCC Guideline)

PE_METH_Nwy will not be released into the atmosphere as GHG because all of them are used for biogas
power generation.

Accordingly, CO2 emissions in the project scenario are;
PEy BE_ SW _EL_GRIDy P EL_GENy x EF GRID x PE_METH_NWyx ¢
_METH BE_SW_EL_GRIDy P _EL_GENy x EF_GRID

CO2 emissions by the grid electricity in the case that the project is carried out shall be calcul ated.
Firstly, CO2 emissionsin the grid will be found out through an interview.
Next, generated output by biogas shall be found out.

The amount of sewage sludge and organic wastes which are put into the methane fermenters are as
follows;

Sewage sludge 562m3 of sewage dudgeis generated per day from 136,000m of daily disposed
sawage water.

Organic wastes  279m3of organic wastes are generated per day through close checking the contents
of wastes of 60,130 lyear.

When the organic wastes are put into the anaerobic fermenters, the organic wastes-produced biogas
generated from the project equipment to be installed amounts to 18,360m3/day.

Given that concentration of methane gas generated from the equipment is 60 — 65 % according to the
guideline and explanation for designing by Japan Sewage Works Association, 60% is chosen asa
conservative value.
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Accordingly, the generation of methane gas amountsto 11,016  3/day.

Based on the above, generated output utilizing methane gas can be determined as follows, assuming that
the efficiency of methane gas generator is 27.45 |, calorific value of methane gas 35.8MJm3 and
conversion factor between kWh and MJ 3.6k h/MJ,
Daily generated output the amount of methane gasx calorific value of methane gasx Generating
efficiency 3.6
11016 x 358x 0.2745 |/ 3.6
30.07MWh/day

Given that yearly operating rate of the methane gas power plant is97.28 considering that gas production
during the maintenance period(10 days a year) is down to 40% and auxiliary power of the plant is 4,540
Wh/day,

Y early power supply from the plant is;
30.07-4,540/1000 MWh x 365x% 0.9728 9,064MWh

Next, CO2 emission coefficient in the grid shall be determined.

Electricity in Astana City is being supplied from a coal fired power plant in the city, therefore CO2
emission coefficient can be calculated with the data on the power plant.

However, asthe grid in Astana City is not isolated but linked to other regions, the weighted average
emission coefficient of al power sourcesin Kazakhstan shall be adopted to be conservative.

Annual generated output in Kazakhstan is 61,000GWh with the power source configuration of 88% of
thermal and 12% of hydropower. Fuel configuration of thermal power generation represents 75% of coal,
23% of gas and 2% of ail.
The weighted average emission coefficient is determined with the following conditions.

For generating efficiencies of gas-fired and oil-fired power plants, Japan’'s average values for the 1990s
are adopted to be conservative.

For calorific value of gas, the value of Uralsk TETS in Kazakhstan is used.

For caorific value of ail, the average value in Japan is used to be conservative.

Generated output CO2 emissions
GWh x 10"3t-COy/
Thermal Coa 40,260.0 38,947.03
Gas 12,346.4 6,391.07
Qil 1,073.6 730.72
Hydro 7,320.0 0.00
Total 61,000.0 46,068.82

Asaresult of calculation using the above values, the weighted average emission coefficient comes to

0.75t-CO2/MWh.

Given that generated output by methane gasis 8,617MWh/year,
P_EL_GENy x EF_GRID

9,064MWh x 0.75

6,798
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Based on the above, GHG emissionsin this project are as follows.

PEy BE SW EL_GRIDy P EL GENy x EF GRID x PE METH_NWyx ¢
_METH BE_SW EL_GRIDy P EL_GENy x EF GRID
BE_SW_EL_GRIDy x EF_GRID 6,798 -CO2

E.2. Estimated |eakage:

>>

In this project, potential leakage is transport equipment such as trucks which transport electricity, heat and
organic wastes relating to the operation of the project equipment to the fermenters at the sewage plant.
Considering that electricity and heat used for the project equipment are the ones generated from the
project equipment, there is no leakage that would newly occur by carrying out the project.
L eakage in transporting organic wastes to the sewage plant is calculated as follows.
EF TRx TR_AM

L1 CO2 emissions by |eakage(t-CO2/year)

EF TR CO2 emissions which would be generated from a truck which transports organic wastes
from the city to the sewage plant(t-CO2/unit)

TR_AM The number of trucks  The number counted when the trucks transport the wastes shall

be used.

EF TR shall be determined.
Given that gasoline mileage of anormal 5t truck in Kazakhstan is 5km/L and the distance to transport
organic wastes is about 15km, the distance to cross Astana City, the amount of fuels consumed is 3L.

Based on the IPCC guideline,

Carbon oxidation proportion coefficient 0.99

CO2 unit conversion coefficient 44/12 3.7

Carbon equivalent emission factor 19.6 -c/TJ

Cdlorific value 0.043TJ (10,300kcal/kg) the average value of Japan’s light oil is adopted.
Fuel consumption  28.908 m3/year

Specific gravity 0.84

EF TR Light oil consumption[m3]x Specific gravityx Calorific valuex Carbon oxidation proportion
coefficientx CO2 unit conversion coefficient x Carbon eguivalent emission factor -
c/Td

3x 0.84x 0.043x 0.99x 3.7x 19.6 -CO2/unit
0.00778 -CO2/unit

Next, the number of trucks shall be found out.

Asyearly production of organic wastes is 48.18 , if 5-ton trucks are used for transport of the wastes,
the number of trucks necessary per year can be found out as follows.

TR_AM 48.18[G /year]x 1,000[t/Gg] [ T 9,636units

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



g PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02
A

N

e

CDM - Executive Board page 32

&

L
L -,‘

Based on the above, CO2 emissions by leakage are;
L1 EF TRx TR_AM 9,636x 0.00778
75 -CO2/year

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

>>
GHG emissions by the project activity are asfollows.

E1+E2 PE L1

BE_SW_EL_GRIDy x EF GRID 6,798 75
BE_SW _EL_GRIDy x EF_ GRID 6,723 -CO2

E.4. Estimated anthropogenic emissions by sour ces of greenhouse gases of the baseline;

>>
The formulato determine GHG emissions in the baseline scenario is shown below.
GHG emissions in the baseline scenario
LFG emissions from the landfill site in the baseline
CO2 emissions from the grid electricity in the baseline

BEy BE SW EL _GRIDy x EF GRID BE METH_ y x & METH

BEy Baseline CO2 emissions(t-CO2/year)

BE SW_EL_GRIDy Power consumption(KW ) at the sewage plant.

EF_GRID CO2 emission coefficientinthegrid  t-CO2/KWh

BE METH_Wy The amount of methane gas which is uncollectible as LFG and isreleased to
the atmosphere from the landfill site. 1PCC shall be used for calculation. In this
regard, however, the smaller value between the IPCC and the monitoring result
will be used to be conservative.

€ METH Global warming coefficient of Methane(=21 IPCC Guideline)

Firstly, the amount of methane gas which is uncollectible as landfill gas and is released from the
landfill site to the atmosphere shall be calculated.

In conformity with the formula of IPCC Guideline, methane gas emissions are;

BE METH_Wy (Gglyear)

= (MSWT x MSWF x MCF x DOCx DOCFx Fx 16/12 - R)x (1-OX)
(MSWT x MSWF x MCF x DOCx DOCFx Fx 16/12) - R x (1-OX)

Please note that the followings stand for;
MSWT = total MSW generated (G/yr)

MSWF = fraction of MSW disposed to solid waste disposal sites
MCF = methane correction factor (fraction)

DOC = degradable organic carbon (fraction)

DOCF = fraction DOC similated
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F = fraction of CH4 in landfill gas

R = recovered CH4 (Gg/yr)

OoX = oxidation factor

MCF  Based on IPCC, 1.0 is adopted as the waste landfill site in Astana City is management-type.
DOCF theIPCC default valueis 0.77, however, given the effects of winter temperature on DOCF, the
valueis defined as 0.68.

An interview with researchers engaged in management and research of waste disposal sites has found
out that, even in a cold region, the temperature of organic wastes landfilled in the soil is said to be kept
around 40 - 60 and, in some cases, reach 70  partly because of own self-heating of the wastes by
anaerobic fermentation.

The IPCC default value for DOCF has been determined by substituting T=35 for the formula
0.014T+0.28. Thus, the value itself can be regarded as conservative.

However, as the wastes landfilled in shallow ground are affected by outside air temperature, the extent
to which air temperature affects wastes in avery cold region shall be taken into consideration in
examining effects of temperature to generation of methane gas.

In anormal temperate area, frost penetration depth which should be considered for designing of
structure is defined as around 0.5m below ground in winter while in Kazakhstan the depth is defined as
2.0m. Meanwhile, some scholars engaged in researches on waste disposal sites in Hokkaido have
expressed views that the depth in which disposed wastes start to be affected by air temperature is around
5.0m. To be conservative, the effects observed 5.0m below ground shall be taken into account in this
project.

The planned landfill method of wastes in this project isto pile up 2.00m of wastes and 0.5m of sand
alternately, with a permeable seat put between the two, seven times, and then land up with sand on the top.
Accordingly, the thick of the landfill layer is; (2.00m+0.50m)x7+0.50 18.00

Within the landfill layer, 18.00-0.50 17.50 isnormally free from the effects of air temperaturein a
temperate region. This part of the layer is provisionally defined as holding the DOCF value corresponding
to 35 throughout the year.

On the contrary, the part of the layer which is free from the effects of freezing during the winter season
is18.00-5.00 13.00 . During this period, DOCF is considered to decrease by the amount of decrease
in capacity, or in the proportion of 13.00/17.50. Thus, DOCF in winter 0.77%x 13.00/17.50
0.572

Practically, the effect is rather small considering the size of the entire layer, however given lowering of
temperature around a gas collection piping, DOCF(in winter) is set as 0.56.

In Astana City, monthly mean maximum temperature remains below the freezing point for five months
from November to March. Therefore, DOCF in this project is defined as;
DOCF= 0.77x7 0.56x5 /12 0.68
In redlity, it isunlikely that the effect of low temperature continues to go beyond the frost penetration
depth of 2m to reach 5m during the full five months from November to March. Consequently, this
assumption is considered as conservative enough.

F 0.5, an IPCC default value, is used.
In this regard, however, this value will be monitored and the smaller value between the IPCC default
value and the monitored one shall be used to be conservative.

R According to the handbook on Landfill compiled by U.S. Environmental Protection Agency
(hereinafter referred to as EPA), the collection rate of methane gasis considered to be between
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50% and 90%. The handbook has aso stated that the collection efficiency of methane gasin the
case that the operation to collect LFG is carried out is between 60% and 85% of the generated
methane gas. The collection efficiency is conservatively set to be 85% with the use of the
collection efficiency in operation.

OX 0.0, adefault value from IPCC, is adopted.

MSWT x MSWF x MCF x DOC Thisvalue refersto the amount of organic wastes taken to the landfill site
in Astana City. According to the data obtained from Astana City, the
valueis set to be 48.18 lyear.

The above values are substituted as follows.
BE_METH_Wy (Gg/year)

= ( MSWT x MSWF x MCF x DOCx DOCFx Fx 16/12 — R)x (1-0X)
( MSWT x MSWF x MCF x DOCx DOCFx Fx 16/12) - R x (1-0X)
48.18x 1.0x 0.68x 0.5x 16/12) - 0.85 x (1-0)

=3.20 Gg/year

CO2 emissions generated from the landfill site are as follows.
BE_METH _Wyx ¢ METH

3.20[G /year]x 1000[t/CGg]x 21 67,200 -C02/year
CO2 emissionsin the grid will be found out by an interview.

Based on the above, CO2 emissions in the baseline are as follows.

BEy BE_SW EL_GRIDy x EF GRID BE METH_ y x & METH
67,200 BE_SW_EL _GRIDy x EF GRID  -C02/

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

>>
CO2 emission reductions are defined as follows.
GHG reductions E4 E3
Baseline G HG emissions— Project GHG emissions Leakage

BE PE L1
67,200 BE_SW_EL_GRIDy x EF_GRID BE_SW_EL_GRIDy x EF_GRID
6,723
67,200 6,723
73923  -CO2

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

>>
Reductionsrealized in the first Commitment Period 2008 2012 are 308,012 -CO2
Y ear CO2 emissions generated by Reductions of the Leakage - GHG reductions

disposing organic wastes at grid power sources CO2/year -CO2/year
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the landfill site by biogas power

CO2/year generation -

CO2/year

2008 11,200 1,133 13 12,320
2009 67,200 6,798 75 73,923
2010 67,200 6,798 75 73,923
2011 67,200 6,798 75 73,923
2012 67,200 6,798 75 73,923
2013 67,200 6,798 75 73,923
2014 67,200 6,798 75 73,923
Total 455.858

SECTION F. Environmental impacts

F.1.

Documentation on the analysis of the environmental impacts, including transboundary
impacts:

>>

F.2.

If environmental impacts ar e considered significant by the project participants or the host
Party, please provide conclusions and all referencesto support documentation of an environmental

>>

SECTION G. Stakeholders comments

>>

| G.1

>>

| G.2.

Summary of the commentsreceived:

>>

| G3.

Report on how due account was taken of any commentsreceived:

>>
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Annex 1

CONTACT INFORMATION ON PARTICIPANTSIN THE PROJECT ACTIVITY

Organization:

Street/P.O.Box:

Building:

City:

State/Region:

Postfix/ZIP:

Country:

Telephone:

FAX:

E-Mail:

URL:

Represented by:

Title:

Salutation:

Last Name:

Middle Name:

First Name:

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING
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Annex 3

BASELINE INFORMATION
SOURCES OF VARIABLES, PARAMETERS AND DATA ARE ARRANGED IN A TABLE

WITH REGARD TO THE MAJOR ITEMSUSED FOR SELECTION OF THE BASELINE
SCENARIO AND CALCULATION OF EMISSIONS.
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Annex 4
MONITORING PLAN
ITISDESIRABLE THAT THE MAJORITEMSON THE MONITORING PLAN ARE
ARRANGED IN A TABLE (SOURCESOF VARIABLES, PARAMETERS AND DATA ARE

ARRANGED IN A TABLEWITH REGARD TO THE MAJOR ITEMSUSED FOR SELECTION
OF THE BASELINE SCENARIO AND CALCULATION OF EMISSIONS)).
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CLEAN DEVELOPMENT MECHANISM
PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB)
Version 01 - in effect as of: 1 July 2004

CONTENTS
A. ldentification of methodology

B. Overall summary description

E. Data sources and assumptions

F. Assessment of uncertainties
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| SECTION A. Identification of methodology |

‘ A.l. Proposed methodology title: |
>>
Biogas Power Generation by Cofermentation of Sewage Sludge and Organic Wastes

>>
Categories of the project activity are as follows.

. The Energy Industry (Renewable/Non-renewable)
13. Waste Disposal and Treatment

>>
This methodology is applicable to a project which fulfils the following conditions.
There is no power plant which utilizes methane gas in the region where the project is to be carried out.
The government has a policy to develop or prioritize renewable energy.
There is no support system for renewable energy.
Sewage sludge disposal facilities at a sewage plant are available to the project.
Landfill gas (hereinafter referred to as LFG)-fired power generation is not being carried out at a
landfill site.
Thereisno legidation to enforce LFG flaring.
Sorted collection of organic wastes is expected to be in place in the future.
There is a coal-fired power plant near the project site from which al electricity is being supplied and
no large-scale gas-fired power plant using gas nearby.
There are some measuring devices to gauge the amount of wastes transported to the landfill site.
The project siteisin abig city where the population is expected to increase going forward.
Administrative sections in charge of solid wastes and sewage disposal are separated.

>>
Strengths

This methodology is applicable to power generation utilizing biogas generated by cofermentation of
sewage sludge and organic wastes.

M easuring technologies to gauge the amount of biogas generated and the generated output are common
and thus the accuracy of the data can be ensured.

Weaknesses

Measurement of the amount of organic wastes thrown out in alandfill site could be aweakness. This
measurement is important for calculation of the amount of biogas released from the landfill site into the
atmosphere. In this connection, the number and weight of trucks which transport wastes to the landfill
site will be measured while the proportion of organic wastesin all the wastes transported to the landfill
site will be annually measured by a public organization. By multiplying the number and weight of trucks
by the proportion, the amount of organic wastes can be determined. Accordingly, the accuracy of the data
can be ensured.

In respect of the amount of biogas generated from the landfill site, through the comparison between
the IPCC data and the value measured after the launch of operation, the more conservative value will
be used.
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SECTION B. Overall summary description: |

>>
The project scenario in this methodology is to coferment sewage sludge and organic wastes at anaerobic
fermenters and collect methane gas which is uncollectible as landfill gas (hereinafter referred to as LFG)
at alandfill site instead of being released to the atmosphere. Moreover, by introducing the power
generation system utilizing methane gas, a part of the grid electricity is to be replaced and GHG emitted
from fossil fuel-fired power generation units of the grid is to be reduced.

The baseline scenario in this methodol ogy is defined as the case in which LFG is combusted at a landfill
site, sewage sludge is used for methane fermentation and produced methane is used to fuel boiler at a
sewage plant.

With regard to the projects in this methodology, the validity of the baseline scenario shall be judged and

the additionality of the project scenario shall be confirmed based on the following barriers.
Legidation/Institution, Technical Barriers, Investment Barriers, Market Barriers, Environmental
Impacts, Regional Trend

The formulato calculate GHG emissions in the baseline scenario is as follows.
BEy BE SW EL GRIDy x EF GRID BE METH_ y x ¢ METH

BEy Baseline CO2 emissions (t-CO2/year)

BE_SW_EL_GRIDy Power consumption at the sewage plant (KWh)

EF GRID CO2 emission coefficient inthe grid  t-CO2/KWh

BE METH_ Wy The amount of methane gas which is uncollectible as LFG and is released to

the atmosphere from the landfill site. (t-CH4/year) 1PCC will be used for
calculation. Inthisregard, however, the smaller value in comparison with the
monitoring result shall be used to be conservative.

e _METH Global warming coefficient of Methane (=21 IPCC Guideline) )(t-CO2/t-CH4)

Leakage by carrying out the project scenario is CO2 emissions by the transportation of organic wastes.
Leakage in transporting organic wastes to the sewage plant is defined as the CO2 emissions generated
from combustion of light oil that transport trucks would consume in one year, assuming that the distance
to transport organic wastes is the one to cross the city.

EF TRx TR_AM

EF TR CO2 emissions which would be generated from a truck which transports organic wastes from
the city to the sewage plant(t-CO2/unit)

TR_AM  The number of trucks The number counted when the trucks transport the wastes shall be used.

CO2 emissionsin the project scenario

PEy BE SW EL_GRIDy P EL GENy x EF GRID x PE_ METH_NWyx ¢
_METH
PEy Project CO2 reductions (t-CO2/year)

BE SW_EL_GRIDy Power consumption at the sewage plant(KWh)

P_EL_GENy Generated output by Biogas KWh
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EF GRID CO2 emission coefficient inthegrid  t-CO2/KWh

PE METH_NWy The amount of methane gas generated from cofermentation of organic wastes
and sewage sludge which are put into fermenters(t-CH4/year)
€ METH Global warming coefficient of Methane (=21 IPCC Guideline)

PE_METH_Nwy will not be released into the atmosphere as GHG because all of them is used for biogas
power generation.

Accordingly, CO2 emissions in the project scenario is;
PEy BE_SW_EL_GRIDy P EL_GENy x EF GRID x PE_METH_NWyx ¢
_METH BE_SW_EL_GRIDy P _EL_GENy x EF_GRID

Based on the above, CO2 emission reductions are defined as follows.
GHG reductions Baseline GHG emissions—Project GHG emissions—L eakage
BEy PEy L1
BE_SW EL GRIDy x EF GRID BE_ METH_ y x & METH
BE SW EL GRIDy P EL GENy x EF GRID L1
BE METH_y x ¢ METH PEL GENyx EF GRID L1

paragraph 48 of CDM modalities and proceduresis consider ed to be the most appropriate:

>>

C.1. General baseline approach:

m] Existing actual or historical emissions, as applicable;

[ Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment;

i The average emissions of similar project activities undertaken in the previous five years,
in similar social, economic, environmental and technological circumstances, and whose performanceis
among the top 20 per cent of their category.

C.2. Justification of why the approach chosen in C.1 aboveis considered the most appropriate: |

>> By the use of an economically optimal technology, the baseline which abides by legidations and
requires no investment has been selected.

>>Baseline scenario indicates possibl e situations which would occur in aregion in the absence of a
certain project.

In the envisioned region, it is assumed:
Both organic and inorganic wastes are being collected together, transported to alandfill site and, after
sanitary landfill, LFG flaring is being carried out.
Sewage sludge at a sewage plant is being anaerobically fermented at digester chambers and biogas
produced from the fermentation is being used to fuel boiler during the winter season.
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Based on the situations above, the following 12 scenarios are conceivable

Idea Collected Wastes Sewage Plant

After
1 | collected al |Wastes are landfilled and Methane fermentation by

together, |produced LFG isflared sewage sludge
2 landfilled

Combusted by boiler

Used for power generation
by generator

Wastes are landfilled and

3 produced LFG is utilized for [Methane fermentation by [Combusted by boiler
power generation at the sewage sludge Used for power generation

4 landfill site by generator
Wastes are landfilled and _

S produced LFG is supplied to [Methane fermentation by [Combusted by boiler
other facilities than the sewage sludge Used for power generation

6 landfill site by generator

Disposed by|Organic wastes gathered
7_lother methodsithrough sorted collection or |Methane fermentation by
than landfill  from factoriesareusedto  |sewage sludge

Combusted by boiler

Used for power generation

8 produce compost by generator
9 Flammable wastes are Methane fermentation by |Combusted by boiler
incinerated. sewage sludge Used for power generation
10 by generator
Organic wastes gathered , _
11 through sorted collection or " cihane fermentation by ieombusted by boiler
. sewage sludge and .
from factories are transported oraanic wastes Used for power generation
12 to the sewage plant 9 by generator
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Schematic overviews of the conceivable scenarios are shown below.

Organic wastes are collected all together and landfilled

Landfill Site
Discharge of After collected, LFG is;
uncollectible LFG to Flared or
the atmosphere Used for power generation at
the landfill site or
Supplied as gasto others

Wastes
g@ < Organic, Inorganic

Woastes Landfill
Site

Transported all together

Sewage Plant After collected, methane gas
produced by fermentation of

Sewage Sludge |f‘:l'> sewage sludge is;
Combusted by boiler or

Used for biogas power generation
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Organic wastes are disposed by other methods than landfill

Landfill Site

(e >

Organic Wastes

Organic wastes
Gathered through sorted
collection or from food factories

Organic wastes

Organic wastes are;
Organic Wastes Used to make

Waste Landfill are not compost
Site transported
or Incinerated as
flammabl e wastes
V
o
Sewage Plant
Cofermentation of organic wastes
and sewage sludge
Sewage sludge ::> After collected, methane gasis;

Combusted by boiler or
Used for biogas power generation
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To define whether the applicable conditions are met or not, an interview about the environmental
sector, the energy sector and the technical level of the region or on-site survey on existing facilities
should be carried out in the region where the implementation of the project is being examined.

An appropriate baseline scenario shall be chosen from these 12 scenarios based on the applicable
conditions set in A.3 of this application, with various barriers taken into consideration.

"Y” asyes, “N" asnoand“ " asbeing neutral are given for each scenario on each question.

After the scenarios are assessed on all the question items, assesment”2” is given for the scenarios which
haveall “Y” sfor the questions, assessment “1” for the scenarios which have one“Y”, and
assessment ”0” for the scenarios which have more than two “N”s.

After the above assessment process is conducted for all the barriers, the scenario that has the highest mark
shall be chosen as the baseline project.

Legislation Institution

Question 10 |11 |12
Consistent with the N Y N Y Y Y N Y N Y N Y
governmental energy

policy?

Consultations or Y Y Y Y N N N N N N N N

coordination with
relevant organizations
unnecessary?

Assessment

“Y” isgiven to the scenarios which are consistent with the governmental policies to develop or
prioritize renewable energy.

As consultations or coordination with relevant organizations take time and possibly become a huge
obstacle to the project, the scenarios that would not require them are given “Y”.

“Y” isgiven to Scenarios 2, 4, 6,8,10 and12 as they generate electricity utilizing biogas, and Scenario
5 ashiogasis possibly used at power generation facilities, considering that the government in the
nation has a policy to develop or prioritise renewable energy.

In Scenarios 7 12, among solid wastes, only organic wastes should be carried to the sewage plant.
Because the governing bodies for solid wastes and for sewage treatment have been separately runin
the country, consultation and coordination with several governing bodies would be required.

“Y” isgivento Scenarios1 4 asthey would not span several existing administrative sections.
Scenarios 5 and 6, in which biogas is supplied to other facilities than the landfill site, would require
consultation with such governing bodies as the energy sector.
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Technical Barriers
Question 10 |11 |12
Risksin technology N N N
development and practical
use small?
Risksin construction N Y Y
small?
Technical risksin N Y N
operation small?
Assessment

As Scenario 1 has a past record of operation, technical risks would be small.

Scenarios 2, 4, 6,8,10 and12, utilize a system which uses methane gas produced from fermentation of
sewage sludge or organic wastes to generate electricity. This system is acommon technology in
Japan, however it would entail risks of technology development in the nation asit would be the first
time for this technology to be used there. Meanwhile, the technology to utilize LFG in Scenarios 3
and 5 as well as the technology to dispose organic wastes colleted separately in Scenarios 7 and 9
would be also adopted first time ever in the nation. Accordingly they would entail risksin
technology development.

Scenarios 9 and 10 use large-scale combustion equipment and, therefore, would have risks in quality
control dueto lack of experience.

Scenarios 2, 4, 6,8,10 and 12 are considered to entail technology risks in operation to generate
electricity, given the possibility that the property and amount of methane gas, which are forcibly
fermented, could be unstable. “N” is given to Scenarios 5 and 6 since a continuous monitoring of the
propriety of gas and communication with the recipient would be necessary as produced LFG is
transported to other facilities. “N” isgiven to Scenarios 7 and 8 as, in producing the compost, control
of temperature and moisture content is difficult. “N” is given to Scenarios 9 and 10, in which wastes
are incinerated, as they would entail technology risk in operation, considering the difficulty to control
the incineration temperature when wastes are moist.

Investment Barriers

Question 10 |11 |12
New investment N N N
unnecessary or investment

efficiency high?

Low operationa cost? N Y Y
Assessment

Scenario 1 is the same as the status quo, and, thus, no new investment would be required.

Asto Scenarios 2, 3,4,10 and12, even though the governmental policy on renewable energy exists,
there is no support policy and, as aresult, no incentive to invest in power generation facilities. For
that reason, investment efficiency is not considered high and, therefore, “N” is given to the scenarios.
In Scenarios 5 and 6, a piping would be needed to supply LFG to other facilities, which would require
hefty initial investment. Therefore “N” is given to them.

In Scenarios 7 and 8, investment efficiency is not considered high because, given lack of purchasing
power in the domestic agricultural sector, incomes from sales of compost could not be expected.
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Scenarios 9 and 10 would require the construction of new incineration facilities, which would need

hefty initial investment. Therefore, “N” is given to them.

With regard to operational costsin Scenario 7 and 8, considering the possibility that the management
cost for making compost and also, in case that sales of the compost are slow due to lack of purchasing
power in the domestic agricultural sector, the carrying cost of the compost would arise. Therefore,
“N” isgiven to the scenarios. Meanwhile, asto incineration of wastesin Scenarios 9 and 10,
mai ntenance costs would be high because the boiler would be damaged more severely than other
types of boilers such as a coal boiler, considering that incineration gas contains various components.

Therefore, “N” is given to them.

In Scenarios 1, 2,3,4,5,6,11 and 12, maintenance costs are considered most costly among operational
costs. As machine maintenance available on the site would be basically provided, the cost would be

smaller than Scenarios 7 — 10. Therefore, “Y” is given to them.

Environmental Impacts

Question

10

11

12

Suitable to solve
environmental problems?

N

Assessment

Environmental impacts shall be judged from the following two points; i.e., whether a scenario can
reduce greenhouse gases, and whether it is suitable for environmental improvement in the region.
“N” isgiven to Scenarios 9 and 10, in which wastes are incinerated, because they would entail risks

to cause problems of dioxin and so forth if the incineration temperature is not controlled.
Scenarios 1, 7 and 11, in which power generation is not carried out, could not replace coal

combustion and reduce dust through power generation. For that reason, they are unlikely to

contribute to solving the problem of air quality and, thus, “N” is given to them.

In Scenarios 2, 3 and 4, LFG would not be completely collected and, therefore, methane gas would be
rel eased to the atmosphere. Accordingly they are not suitable for solving the environmental problem

of global warming.

Regional Trend
Question 10 |11 |12
Meet the needs of the N Y Y Y
region?
Assessment

The envisioned city isfaced with arapid increase of the population and is urged to examine the waste
problem. Moreover, given that sorted collection of garbage has been promoted as a solution of the
worldwide garbage issue, Scenarios 7 to 12, which carry out sorted collection and could contribute to
extending alife of alandfill site, are considered to meet the needs of the region. Therefore, “Y” is

given to them.

vi Market Barriers

Question 10 |11 |12
Possibleto spreadinthe | Y N Y Y
region?
Assessment

"Y” isgivento Scenario 1 and 2 since LFG flaring at the landfill site stated in the scenarios is expected
to spread in the region asit applies a simple system and has shown an actual performance.
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"N” isgiven to Scenarios 3 and 4, in which power generation is carried out at the landfill site using
LFG, asthey have never been carried out in Kazakhstan and, thus, would require time to spread in the
region.
"N” isalso given to Scenarios 5 and 6, in which LFG is supplied to other facilities than the landfill
site, asthey have never been implemented in Kazakhstan and, therefore, would require time to spread
in the region.
"N” is given to Scenarios 7 and 8, in which organic wastes are used to make compost, asit would be
difficult to manage such avast amount of compost to be produced.
"N” is given to Scenarios 9 and 10, in which wastes are incinerated, as it has been found out through
interviews that incineration of wastesis not allowed under the law of the country.
"Y” isgiven to Scenarios 11 and 12 as the system used in the scenarios has shown an actual
performance of operation and can possibly spread in the nation if such conditions as collection of organic
wastes are met, though some operational problems exist in reality.

Selection of Baseline
The following table sums up the examination results.

Examination ltem Idea Idea Idea Idea Idea Idea Idea Idea Idea Idea | ldea Idea

L egidation/Institution

Technical Barriers

Investment Barriers

Environmental Impacts

Regional Trend

Market Barriers

Comprehensive Assessment | 6 4 3 3 2 2 1 3 1 2 4 5

Based on the above, with all the examination items; i.e., legidation/institution, technical barriers,
investment barriers, environmental impacts, regional trend and market barriers, taken into account,
Scenario 1, which has the highest mark, is chosen as the baseline scenario.

Scenario 1is; all wastes are collected together, then landfilled with produced methane gas

(hereinafter referred to as LFG) being flared. Sewage sludge is anaerobically fermented with produced
methane gas being combusted at aboiler. Below isthe overview of Scenario 1.
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Wastes are collected all together and landfilled

[ YT

']
4

Landfill site

Discharge of
uncollectible
LFG to the

L]

o

After collected, LFG isflared

— T

Woaste Landfill
Site

4 |

Wastes
Organic, Inorganic

Transported
all together

Sewage plant

Sewage
Sludge

——>

After collected, methane gas
produced from fermentation of
sewage sludge is combusted by
boiler

GHG emissionsin the baseline scenario are the sum of CO2 emissions by the use of the grid

electricity at the sewage plant and CO2 equivalent emissions of methane gas which is uncollectible as
LFG and isreleased from the landfill site.
The project scenario is fixed as Scenario 12 which marks the second highest in the comprehensive
assessment. The scenario is; wastes are separately collected and organic wastes are put into anaerobic
fermenters together with sewage sludge, and produced methane gasis utilized for power generation.
This project scenario is inferior to the baseline scenario in technical barriers and investment barriers.

However, by carrying out the project as JI, the technical barriers can be overcome with technical guidance

and the investment barriers can be lowered with CO2 credits.
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>>
As magjor standards in devel oping the baseline methodol ogy, examination has been carried out as to
legidlation/institution, technical barriers, investment barriers, environmental impacts, regional trend and
market barriers. The following items have been also used.

In order to avoid overestimation of GHG emissions, the generated output by methane gas should be
precisely measured. As the measuring technology of the data is common, thereislittle gap between the
calculated GHG emission reductions in the baseline scenario and the actua value.

Measurement of the amount of organic wastes thrown out in alandfill site could be aweakness. This
measurement is important for calculation of the amount of biogas released from the landfill siteinto the
atmosphere. In this connection, the number and weight of trucks which transport wastes to the landfill
site will be measured while the proportion of organic wastes in al the wastes transported to the landfill
site will be annually measured by apublic organization. By multiplying the number and weight of trucks
by the proportion, the amount of organic wastes can be determined. Accordingly, the accuracy of the data
can be ensured.

In respect of the amount of biogas generated from the landfill site, through the comparison between
the IPCC data and the value measured after the launch of operation, the more conservative value will be
used.

This methodology is highly versatile as it does not require any particular prerequisites.

>>
The project scenario of biogas power generation utilizing sewage sludge has the following additionality
and, thus, cannot be the baseline scenario.

L egidation/Institution
The project has additionality asit will enable the government’ s vertical administrative structure to
work together to operate the anaerobic fermentation system utilizing wastes.
Technical Barriers
The project has additionality as technical barriers on biogas power generation by cofermentation of
sewage sludge and organic wastes can be removed through the implementation of the project
scenario which enables technology transfer.
Investment Barriers
The project scenario has additionality as investment effects will improve by carrying out the project
as JI because of the condition where no legislation on LFG handling exists and, thus, no incentive for
investment in renewabl e energy is found.
Environmental Impacts
The project has additionality as the implementation of this project is effective to alleviate the
environmental problem at alandfill site in the nation as well as the air pollution and global warming
problems.
Regional Trend
This project meets the needs of the region which is examining a solid waste disposal method.
Market Barriers
Market barriers can be removed as the nation has a past record in operating anaerobic fermenters and
the technology used in the project scenario can possibly spread by carrying out the project if such
conditions as collection of organic wastes are met.
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D.4. How national and/or sectoral policies and circumstances can been taken into account by the
methodology:

>>

Policiesin the host country have important bearings in defining the baseline. Any support systems for
renewable energy would have influences on investment barriers while legislation on landfill sites could
impose some restrictions on the use of organic wastes. Accordingly, policies and regulations in the host
country should be confirmed through interviews with the parties concerned.

I~
o
-
=
9.
2
o
o
c
>
2
<
g
Q
>
o
8
c
=
(@]
8
>
Q
c
Q.
8
©
>0
<
Q.
o
QD
Q.
Q
>
2
o
=)

>>
The project boundary is anaerobic fermenters and a power generation unit at the sewage plant.
Separating wastes and carrying them into the anaerobic fermenters at the sewage plant are the tasks
the administration is responsible for. Therefore, they are not included in the project boundary of this

Pro eC'Igotenti al leakage would be GHG from transport machines which carry organic wastes to the project
boundary.
Landfill Site
Transport
Wastes > Non-organic waste

from the city

—» | Organic wastes

Transport
Sewage Plant
r | | | | r | | | | | | | | | | | | L |
I Inside Facilities |
. Anaerobic Fermenter ) |
Sewage Water | » Sewagesludge |—P (Biogas Generation) | —®] Digested
I |
I |
Methane Gas I
I Heat
|
I Gas Engine I
| Electricity I
|
I |
L |
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System Flow
[ T - —=— = 1
| Project boundary I
I |
; |
Sewage Water — — — - Raw Garbage |
« | Existing facilities | : | Facilitiesto beinstalled | ' I
Inflow Pump I Recavin |
g
: ) i % P
i '
I |
First Sedimentation > Gravity - 1 !
Tank i | I
I |
I |
v I I
Aeration Tank I 1
I |
Final 1 1
Sedimentation 1 |
Tank Mechanical I |
hi o | I
I |
A y | v I
Outlet Pump Digestion Tank|_ _ __ _,| GasHolder I Gas Holder “«-—-- W 1
| | oo SEe Jf o [SRR e Py !
§ ehyd| *I ______ D s a 55— ehyd :
Dehydrator Gas Boiler Generator Dehydrator
7 [oee ] [emmae || |7 [ B | |
v (Heat Utilization | (Power I I
Effluent Sludge Disposa Generation) " Sludge Disposal I
(Dehydrated cake) : | (dehydrated cake) I
< 1 " 1
i . | I
I |
| Gengaaddedricpowver :
| by theprgject I
I |
Thegiddetidity to
thesawegeplant
Table GHG emissions by scenario
Within the boundary Outside the boundary

Baseline Scenario

CO2 emissions by the grid electricity
used at the sewage plant

Methane gas emissions from the
landfill site

Project Scenario

CO2 emissions by the grid electricity at
the sewage plant — CO2 emissions by
biogas power generation

CO2 emissions by the transport of
organic wastes
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fixed parameter s and values have to be reported (e.g. fuel(s) used, fuel consumption rates):

>>
The formulato determine GHG emissions in the baseline scenario is shown below.

BEy BE SW_EL_GRIDy x EF GRID BE METH_ y x & METH
BEy Baseline CO2 emissions(t-CO2/year)

BE SW_EL_GRIDy Power consumption(KW ) at the sewage plant. It will be measured by a
watt-hour meter which can determine grid power consumption.

EF _GRID For CO2 emission coefficient in the grid, the average of al electric power is
adopted to be conservative.
BE_METH_Wy The amount of methane gas which is uncollectible as LFG and isreleased to

the atmosphere from the landfill site. 1PCC shall be used for calculation. In this
regard, however, the smaller value between the |PCC and the monitoring result
will used to be conservative.

€ METH Global warming coefficient of Methane(=21 IPCC Guideline)

consumption rates):

>>

CO2 emissions in the project scenario

PEy BE_SW_EL_GRIDy P EL GENy x EF GRID x PE_METH_NWyx ¢

_METH

PEy Project CO2 reductions(t-CO2/year)

BE_SW_EL_GRIDy Power consumption at the sawage plant(KWh)

P_EL_ GENy Generated output by biogas kWh

EF _GRID CO2 emission coefficient inthegrid  t-CO2/kWh

PE_METH_NWy The amount of methane gas generated from cofermentation of organic wastes
and sewage sludge which are put into fermenters(t-CH4/year)

€ METH Global warming coefficient of Methane (=21 IPCC Guideline)

PE_METH_Nwy will not be released into the atmosphere as GHG because all of them are used for biogas
power generation.

Accordingly, CO2 emissionsin the project scenario is,
PEy BE_SW_EL_GRIDy P EL_GENy x EF GRID x PE_METH_NWyx ¢
_METH BE_SW_EL_GRIDy P _EL_GENy x EF _GRID

>>
Potential leakage is CO2 emissions by the transportation of organic wastes to the project line.
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L eakage in transporting organic wastes to the sewage plant is defined as the CO2 emissions generated
from combustion of light oil that transport trucks would consume in one year, assuming that the distance
to transport organic wastes is the one to cross the city.

EF_TRx TR_AM

EF TR CO2 emissions which would be generated from atruck which transports organic wastes from
the city to the sewage plant(t-CO2/unit)
TR_AM  Thenumber of trucks The number counted when the trucks transport the wastes shall be used.

D.9. Elaborate and justify formulae/algorithms used to deter mine the emissionsreductions from the

consumption rates):
>>
GHG emissions are as follows.
GHGreductions Baseline GHG emissions—Project GHG emissions—L eakage
BEy PEy
P_EL_GENyx EF GRID x PE_METH_NWyx ¢ METH — L1
P EL_GENyx EF GRID x PE_METH NWyx ¢ METH L1

| SECTION E. Data sourcesand assumptions: |

‘ E.1l. Describe parametersand or assumptions (including emission factors and activity levels): |
>>

Local data have been used for emission coefficient. With respect to unavailable data, the average of all
electric power is calculated using the thermal efficiency of Japanese plants, which is higher than that of
local plants, to be conservative.

The amount of wastes transported to the landfill site can be obtained from the local authorities.

The amount of methane gas at the landfill site can be determined with IPCC.

E.2. List of data used indicating sour ces (e.g. official statistics, expert judgement, proprietary data,
IPCC, commercial and scientific literature) and precise references and justify the appropriateness
of the choice of such data:

>>

Iltem Data source used Reason to be used

Conversion coefficient | IPCC With no experiments being held on site, it is

on the amount of difficult to obtain the data. Thus, datafrom IPCC

methane gas generated isused. If local datais available from the
monitoring results, the value will be used to be
conservative.

Fuel Property On-site data Data used on site is adopted.

Efficiency of the power | On-site data Data used on site is adopted.

plant
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>>

Vintage of the data used
|PCC Guidebook 1996
For fuel calories, the latest data obtained through an interview on the site has been used. For
unavailable data, conservative values have been used.
For the mount of biomass transported, the latest on-site data has been used.

E.4. Spatial level of data (local, regional, national):

>>

The spatial level of the IPCC data used is the former Soviet Union. With respect to other data, local data
have been used.

SECTION F. Assessment of uncertainties (sensitivity to key factors and assumptions):

>>|PCC default values are included in the values used thistime. Asthe values have an effect on the
amount of methane fermentation by landfill gas, some errors on CO2 emission reductions may occur.
Therefore, on the analogy of data on other nations, a conservative value has been used.

In respect of errorsin measuring devices, uncertainty decreases as the accuracy of the devices can be
ensured by the use of calibrated ones.

>>

In calculating GHG reductions, some uncertainties may arise depending on data on the amount of
wastes. Accordingly, on-site values are used to be conservative.
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| SECTION A. Identification of methodology

| A.l. Titleof the proposed methodology:

>>
Monitoring methodology of biogas power generation by cofermentation of sewage sludge and organic wastes

>>
Categories of the project activity are as follows.

The Energy Industry(Renewable/Non-renewable)
13. Wastes Disposal and Treatment

>>
This monitoring methodology is applicable to project activities that adopt the baseline methodology for biogas power generation utilizing sewage sludge and
so forth and that replace the grid electricity and reduce methane gas released from organic wastes transported to a landfill site.

This monitoring methodology is applicable to the projects which fulfil the following conditions.
There is no power generation plant utilizing methane gas at sewage plants in the region where the project is planned.
Even though policies to develop or prioritise renewable energy are being stated in the governmental energy plan, there is no concrete support system.
The region has sewage sludge disposal facilities at sewage plants available to this project.
The landfill siteis planning to carry out LFG flaring, however no plan for LFG-fired power generation is being envisioned at present as well as for the
future.
Thereis no legidation to enforce LFG flaring.
Sorted collection of organic wastes are planned to be in place in the future.
Thereis acoal-fired power plant near the project site from which all electricity is being supplied and no large-scale gas-fired power plant using gas
nearby.
There are some measuring devices to gauge the amount of wastes transported to the landfill site.
The project siteisin abig city where the population is expected to increase going forward.
Administrative sections in charge of solid wastes and sewage treatment are being separated.
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>>

Strengths
This monitoring methodology does not use any special measuring devices, which leads to easy maintenance of the devices, including their calibration.
Accordingly, monitoring on site will not be burdensome.

Weaknesses

Data on coal consumption and the generated output will have to be obtained from the power plant. Since this project has no binding power to the plant, a
potential weakness is the need to ask them to measure the data. However, their cooperation is expected to be gained easily as this request will not induce any
additional work to them because they are controlling these values on a daily basis. Explanation on the monitoring plan will be given to the plant to gain their
understanding and cooperation for provision of the records.

| B.1. Brief description of the new methodology:

>>|tems to be monitored are as follows.
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wastes transported
P-1 Inflow of sewage water
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| JBICProject '

Inflow Pump

<
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First Sedimentation
Tank
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Aeration Tank
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I

Final
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Tank
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Landfill site

B-1 Amount of organic
wastes Proportion of

organic wastes
B-2 Amount of landfill gas
collected

Other items to be monitored

P-6 Power source configuration

P-7 Consumption of each fuel
P-8 Generated output

P-9 Emission coefficient of
electricity
P-10 Legidations

L-1 Number of trucks
L-2 Mileage of trucks
L-3 Calorific value of light oil
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>>
B.2.1. Datato be collected or used in order to monitor emissions from the project activity, and how this data will be ar chived:
ID number Data Source of data | Data | Measured (m), | Recording | Proportion of How will the data be Comment
(Please use variable unit calculated (c) frequency | datato be archived? (electronic/
numbers to ease or estimated (€) monitored paper)
cross-referencing
totable B.7)
P-1 Inflow of Measurement | M3/d Everyday | 100% electronic/ paper
P_EL GENy sewage by flowmeter | ay
water
p-2 Generated Measurement | kW m Everyday 100% electronic/ paper
P_EL_GENy output by by watt-hour
Biogas meter /day
P-3 Concentrati | Measurement Weekly 100% electronic/ paper
P_EL_GENy on of by
Methane concentration
gasfrom meter
fermenter
P-4 Calorific Measurement | MJ/m | m Weekly Sample electronic/ paper
P_EL_GENy value of by calorific 3
Methane value meter
gas
P-5 Theamount | Truck scale t/day | m Everyday 100% electronic/ paper
P_EL_GENy of organic
wastes
transported
P-6 Power Interview m,c Year Sample paper The data will be monitored for
EF_GRID source calculation of the average
configuratio carbon emission coefficient of
nin all electricity
Kazakhstan
P-7 Consumptio | Interview tlyear | e Year Sample paper The data will be monitored for
EF_GRID n of each calculation of the average
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fuel used
for thermal
power
generation
in
Kazakhsta
n

carbon emission coefficient of all
eectricity

P-8
EF_GRID

Total
generated
output in
Kazakhstan

Interview

MW/
year

Year

Sample

paper

The data will be monitored for
calculation of the average
carbon emission coefficient of all
dectricity.

P-9
EF_GRID

CcOo2
emission
coefficient
of eectricity

Interview and
calculation

co2M

Year

Sample

paper

P-10
EF_GRID

The number
of trucks
for
transport
of
organic
wastes

Counting with

eyes

Amou
nt/da

Everyday

100%

electronic/ paper

P-11

Legidations

Interview

paper

Revision and establishment of
legislations on wastes and
energy will be monitored.
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B.2.2. Description of formulae used to estimate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.):

>>
PEy

PEy

BE_SW_EL_GRIDy

P EL_GENy
EF_GRID

PE_METH_NWy

e METH

BE_SW _EL_GRIDy P _EL_GENy

x EF_GRID

Project CO2 reductions(t-CO2/year)

Generated output by biogas kWh

CO2 emission coefficient in the grid

x PE_METH_NWyx

Power consumption at the sewage plant(KWh)

t-CO2/KWh

e METH

The amount of methane gas generated through cofermentation of organic wastes and sewage sludge which are put into
fermenters(t-CH4/year)
Global warming coefficient of Methane(=21 IPCC Guideline

ID number Data Source of Data Measured Recording Proportion of How will the data be Comment
(Please use variable data unit (m), frequency datato be archived? (electronic/
numbers to ease calculated (c), monitored paper)
cross-referencing estimated (€),
to table B.7)
B- The Measuremen lyear m c Biannual Sample electronic/ paper The composition of pre-separated
B LFG METH | amount | tbyweight wastes will be checked.
- )7 of meter
organic
wastes
B-2 The Flowmeter t/year m,c Everyday Sample electronic/ paper Fflowmeters will be installed on
B LFG METH | amount | Calculation LFG collection piping. The amount
y of of LFG collected will be
landfill determined by multiplying the
gas inflow by the number of pipes.
collected
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| B.2.4. Description of formulae used to estimate basgline emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.):

>>
The formulato calculate GHG emissions in the baseline scenario is as follows.

GHG emissions in the baseline scenario
LFG emissions from the landfill site in the baseline
CO2 emissions from the grid in the baseline

BEy BEMETH_ y x & METH BE_SW_EL_GRIDy x EF_GRID

BEy Baseline CO2 emissions (t-CO2/year)

BE_SW_EL_GRIDy Power consumption at the sewage plant (KWh)

EF GRID CO2 emission coefficient inthe grid  t-CO2/KWh

BE METH Wy The amount of methane gas which is uncollectible as LFG and is released to the atmosphere from the landfill site. (t-CH4/year)

IPCC will be used for calculation. In thisregard, however, the smaller value in comparison with the monitoring result shall be used
to be conservative.

€ METH Global warming coefficient of Methane (=21 IPCC Guideline) )(t-CO2/t-CH4)

ID number Data Source of Data unit Measured Recording Proportion of How will the data be Comment
(Pleaseuse | variable data (m), frequency datato be archived? (electronic/
numbers to calculated (), monitored paper)
ease Cross- estimated (€),
referencing to
table B.7)
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| B.3.2. Description of formulae used to calculate project emissions (for each gas, sour ce, for mulae/algorithm, emissions units of CO, equ.):

>>

| B.4. Treatment of leakagein the monitoring plan:

B.4.1. If applicable, please describe the data and infor mation that will be collected in order to monitor |eakage effects of the proj ect activity:
ID number | Data Source of Dataunit | Measured (m), | Recording | Proportion of How will the data be Comment
(Pleaseuse | variable | data calculated (c) frequency | datato be archived? (electronic/
numbersto or estimated (e) monitored paper)
€ase Cross-
referencin
gtotable
B.7)
L-1 The Counting Unit/yea Everyday | 100% electronic/ paper
TR_AM number | with eyes r
of trucks

L-2 Mileage | Interview Knvl m,c Half year | Sample electronic/ paper
EF TR of

trucks
L-3 Calorific | Interview Kcallkg | e Hafyear Sample electronic/ paper

value

of light

oil

B.4.2. Description of formulae used to estimate leakage (for each gas, sour ce, for mulae/algorithm, emissions units of CO, equ.):

>>

EF_TRx TR_AM

L1
EF TR
TR_AM

CO2 emissions by leakage(t-CO2/year)
CO2 emissions which would be generated from a truck which transports organic wastes from the city to the sewage plant(t-CO2/unit)
The number of trucks  The number counted when the trucks transport the wastes shall be used.
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of CO, equ.):

>>

CO2 emission reductions are as follows.

GHG reductions Baseline GHG emissions—Project GHG emissions—L eakage
BEy Pey L1
BE_ SW _EL_GRIDy x EF GRID BE METH_ y x & METH BE_ SW EL_GRIDy P EL_GENy x EF GRID L1
BE METH_ y x € METH P_EL _GENyx EF GRID L1

B.6. Assumptionsused in elaborating the new methodology:

>>
In calculation of methane gas emissions by LFG, the following values are used.

MCF = methane correction factor (fraction) Based on IPCC, 1.0 is adopted as the waste landfill site in Astana City is management-type.

DOCF = fraction DOC similated  With regional features of this region taken into account, the value is set to be 0.68 to be conservative.

F = fraction of CH4 in landfill gas 0.5, the IPCC default value, is used to be conservative though various values have been reported. In thisregard,

however, this value will be monitored and, in comparison with the IPCC default value, the smaller one shall be used to be conservative.

R According to the handbook on Landfill compiled by U.S. Environmental Protection Agency (hereinafter referred to as EPA), the
collection rate of methane gas is considered to be between 50% and 90%. The handbook has also stated that the collection efficiency of methane
gasin the case that the operation to collect LFG is carried out is between 60% and 85% of the generated methane gas. The collection efficiency
Is conservatively set to be 85% with the use of the collection efficiency in operation.

OX = oxidation factor 0.0, the IPCC default value, is adopted.

MSWT = total MSW generated (G/yr)

MSWF fraction of MSW disposed to solid waste disposal sites

DOC = degradable organic carbon (fraction)

MSWT x MSWF x MCF x DOC Asthis datarefers to the amount of organic wastes thrown out in the landfill site, the waste data of the landfill siteis
obtained from the municipal authorities.

The amount of sewage sludge put into methane fermenters can be determined by cal culation with the data on the amount of sewage water disposed.

The amount of organic wastes landfilled at the waste disposal site will be gauged by truck scales.

The amount of biogas generated from the project equipment to be installed, concentration of methane gas, calorific value of methane gas and the generated
output will be found out by actual measurement.
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Electricity has been supplied from a nearby coal-fired power plant to the region. However, asit has been linked to other grid, the weighted average emission
coefficient of al power sourcesis used to be conservative.

The IPCC Guidelineis used for the following values to be conservative.

Carbon oxidization proportion coefficient 0.995

CO2 unit conversion coefficient 44/12 3.7
Carbon equivalent emission factor 25.8

-c/TJ

B.7. Pleaseindicate whether quality control (QC) and quality assurance (QA) procedures ar e being undertaken for the items monitor ed:

Data

(Indicate table and

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

Uncertainty level of data
(High/Medium/L ow)

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

3.2)

P-1 Low QA isundertaken. Inflow of sewage water will be measured by a flowmeter at the sewage plant. The flowmeter
shall be based on the standard on calibration of measuring devices in the nation, however if such standard does
not exist, calibration recommended by the manufacturer will beregularly carried out.

P-2 Low Generated output by Biogas shall be based on the standard on calibration of measuring devices in the nation,
however if such standard does not exist, calibration recommended by the manufacturer will be regularly carried
out.

P-3 Low Concentration of methane gas from the fermenters shall be based on the standard on calibration of measuring
devices in the nation, however if such standard does not exist, calibration recommended by the manufacturer will
beregularly carried out.

P-4 Low Calorific value of methane gas shall be based on the standard on calibration of measuring devices in the nation,
however if such standard does not exist, calibration recommended by the manufacturer will be regularly carried
out.

P-5 Low The amount of organic wastes transported will be measured by truck scales. The scales shall be based on the
standard on calibration of measuring devices in the nation, however if such standard does not exist, calibration
recommended by the manufacturer will be regularly carried out.

P-6 Low An interview will be held with a national organization to find out power source configuration.

P-7 Low An interview will be held with a national organization to find out consumption of each fuel.

P-8 Low An interview will be held with a national organization to find out generated output.

P-9 Low CO2 emission coefficient of electricity will be determined with generated output and coal consumption. This
figure can be found out by calculation, therefore attention shall be paid to the calculation.

P-10 Low The number of trucks for transport of organic wastes and the weight of organic wastes transported will be

measured.
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P-11 Low Revision and establishment of legislations on wastes and energy will be checked.

B-1 Low Separation of organic wastes frominorganic wastes and measurement of the composition of organic wastes will
be done by hand. Workers shall be directed to separate wastes properly. A calibrated weight meter shall be used
to measure the mount of organic wastes.

B-2 Medium Flowmeterswill be installed on LFG collection piping and the amount of landfill gas collected will be determined
by multiplying the inflow by the number of pipes. Therefore, calibrated measuring devices shall be used for the
measurement.

L-1 Medium The number of trucks

L-2 Medium Mileage of trucks

L-3 Medium Calorific value of light ail

B.8. Hasthe methodology been applied successfully elsewhere and, if so, in which circumstances?

>>
none
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‘ SECTION A. General description of project activity ‘
\ A.1l  Titleof theproject activity: \
>>
Biogas Power Generation utilizing Organic Wastes and Sewage Sludge in Astana
\ A.2. Description of the project activity: \
>>
JI
2 1
JBIC

GHG

2015
GHG

2030
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GHG(greenhouse gas):

A.3. Project participants:

>>

J
climate change coordination centre

Oo&M
ASA (Astana Su Arnasy)
(Gorkommunhoz)
Sponsor Lender Syndicate
Partner Partner Banks Banks ECA
(Japan) Kazakhst (Japan) (Kazakhs JBIC,WB,

Kazakhstan Off-taker

Government

Climate
change

Coordination Waste 0&M EPC
Centre Supplier Contract Contract
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‘ A.4. Technical description of the project activity: ‘

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

| A411. Host Party(ies): |
>>

‘ A4.12 Region/State/Province etc.. ‘
>>

‘ A4.13. City/Town/Community etc: ‘
>>
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A.4.14. Detail of physical location, including information allowing the
unique identification of this project activity (maximum one page):
>>

1997 50
2030 100

A8 ] T wy e e
*!MHI.L'-.““

o ot Al Lms el Sy
Tl L S N B T A

Eﬂhlﬁh——nh—l
s s P e FI0L

T 1
m FE TR
b e (i P—— s
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>>

13.

>>

60

CO2

A.4.4. Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse

account national and/or sectoral policies and circumstances:

>>

LFG

GHG
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A.4.4.1. Estimated amount of emission reductions over the chosen crediting period: ‘

>>
1 73,923 -CO2/
21 GHG 155

>>
IPP ODA
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Biogas Power Generation utilizing Organic Wastes and Sewage Sludge in Astana

2005 1
50 2030 100

B.2.  Description of how the methodology isapplied in the context of the project activity:
>>
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B.3.  Description of how the anthropogenic emissions of GHG by sources arereduced below

>>

1 LFG

LFG

5 LFG

10

11

12
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or

or
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A 3
Yes N No
N
Y 1 Y
N
10 11 12

2030
2,4,6,8,10,12
5 Y
7 12
ASA (Astana Su Arnasy)
(Gorkommunhoz)
1~-4
Y
5,6
10 |11 |12
Y N N N N N N N N N N N
Y Y Y Y Y Y Y Y N N Y Y
Y N Y N N N N N N N Y N
1
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2,4,6,8,10,12
35 LFG
7,9
9,10
2,4,6,8,10,12
5,6 LFG
N 7,8 9
10
N
2
1
JBIC
10 |11 |12

2,3,4,10,12

N
5,6 N

7,8

9,10 N
7,8

N 9,10

1,2,3,45,6,11,12

Y
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10 |11 |12
N N N N N Y
2
9 10
1,56,7,11
N
2,34 LFG 100
10 |11 |12
N N Y Y Y Y
7 12
Y
10 |11 |12
Y N N N Y Y
1,2 LFG
34 LFG
56 LFG
7,8
N
9,10
N
11 12
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LFG

>
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J
CO2

NPV 2700 USD
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>>
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I - > |
| |
| |
I |
l Y |
| |
| |

|
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JBIC

1

1

|

1
. A

|
|
|
1 n
< !
|
| |-
|
|
|
|
|
GHG
CcO2
CcO2 CcO2
CcO2
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>>

Tohoku Electric Power Co., Inc.

7-1, Honcho 1-chome, Aoba-ku, Sendai, Miyagi 980-8550 JAPAN
Tel +81-22-799-6281

Fax +81-22-213-5190

\ C.1  Duration of the project activity: \

‘ C.1.1. Starting dateof the project activity: ‘

>>

2008.11
| C.1.2. Expected operational lifetime of the project activity: |

>>

1 J
7
21
20

\ C.2 Choice of the crediting period and related information: \
| C.2.1. Renewable crediting period |
‘ c.21.1. Starting date of thefirst crediting period: ‘

>>

2008 11

2008 11
2008 11

‘ Cc.212. Length of thefirst crediting period: ‘

>>
| C.2.2.Fixed crediting periog: |
\ C.2.2.1. Starting date: \

>>
| C.2.2.2. Length: |

>>
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>>

>>

Biogas Power Generation utilizing Organic Wastes and Sewage Sludge in
Astana

2005 1
50 2030 100

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



g PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02
A

N

e

CDM - Executive Board page 20

&

e |
L ,‘

P-11
P-5
P-1
4 JBIC 4
L < e i
§ 5 o
v ¥
> —>
v
=y
> P-4
P-3
- ——— > 4. - — -
—% ' %
v ‘ *
|
i
i
i
pP-2
S
- P-6
P-7
P-8
B-1 P-9
P-10
B-2 »
L-2
L-3
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ID number Data Source of Data unit Measured (m), | Recording | Proportion | How will the Comment

(Pleaseuse | variable | data calculated (c) frequency | of datato | databe

numbers to or estimated (e) be archived?

ease Cross- monitored | (electronic/

referencing paper)

to D.3)

P-1 M3/ Everyday | 100% electronic/
paper

P-2 kKW /day | m Everyday 100% electronic/
paper

P-3 Weekly 100% electronic/
paper

P-4 MJI/m3 m Weekly Sample | electronic/
paper

P-5 t/day m Everyday 100% electronic/
paper

P-6 m,c Year Sample paper

A-7 t/year e Year Sample paper
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P-8 MW/year e Year Sample paper
P-9 t-CO2MWh | ¢ Year Sample paper
CcOo2
P-10 Amount/da Everyday 100% electronic/
y paper
P-11 Year paper

D.2.1.2. Description of formulae used to estimate project emissions (for each gas, source, formulae/algorithm, emissions units of CO,

equ.)
>>
CcO2
PEY BE SW EL GRIDy P EL GENy x EF GRID x PE_ METH_NWyx & METH
PEY Cco2 (t-CO2/year)
BE_SW_EL_GRIDy (KWh)
P_EL_GENy kWh
EF_GRID co t-CO2/kWh
PE_METH_NWy (t-CH4/year)
e METH (=21 IPCC Guideline
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boundary and how such data will be collected and ar chived :

ID number Data Source of Data Measured (m), | Recording | Proportion | How will the data be Comment
(Pleaseuse | variable data unit calculated (c), | frequency | of datato | archived? (electronic/
numbersto estimated (€), be paper)
ease Cross- monitored
referencing
to table
D.3)
B- lyear m c Sample electronic/ paper
B-2 t/year m,c Everyday Sample electronic/ paper LFG
LFG

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, source, for mulae/algorithm, emissions units of CO,
equ.)

>>
GHG
BEy BE SW EL_GRIDy x EF GRID BE METH_ y x ¢ METH

BEy CO2 (t-CO2/year)

BE_SW_EL_GRIDy (KWh)

EF_GRID CO t-CO2/KWh

BE_METH_Wy (t-CH4/year) IPCC
¢ METH (=21 IPCC Guideling)(t-CO2/t-CH4)
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ID number Data Source of Data unit Measured Recording | Proportion How will the Comment

(Pleaseuse | variable data (m), frequency | of datato data be

numbersto calculated (c), be archived?

ease Cross- estimated (€), monitored (electronic/

referencing paper)

to table
D.3)
D.2.2.2. Description of formulae used to calculate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO,

equ.):
>>

D.2.3.1. If applicable, please describe the data and information that will be collected in order to monitor |eakage effects of the project

activity

ID number | Data Source of Data unit Measured (m), | Recording | Proportion | How will the Comment

(Pleaseuse | variable | data calculated (c) frequency | of datato | databe archived?

numbersto or estimated (e) be (electronic/

ease Cross- monitored | paper)

referencin

gtotable

D.3)

L-1 Unit/yea Everyday | 100% electronic/ paper
r

L-2 Knvl m,c Half year | Sample electronic/ paper

L-3 Kcallkg | e Hafyear Sample electronic/ paper
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>>
EF_TRx TR_AM
L1 CO2 (t-CO2 )
EF TR 1 (t-CO2/ )
TR_AM

emissions units of CO, equ.)

>> CO2

GHG GHG — GHG —
BEy Pey L1
BE_ SW EL_GRIDy x EF GRID BEMETH_ y x ¢ METH BESW EL GRIDy PEL GENy x EF GRID L1
BEMETH_ y x & METH PEL GENyx EF GRID L1

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/L ow)
ID number e.g. 3.-1,;
3.2)

P-1 Low QA

P-2 Low

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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P-3 Low
P-4 Low
P-5 Low
P-6 Low
P-7 Low
P-8 Low
P-9 Low CcO2
P-10 Low
P-11 Low
B-1 Low
B-2 Medium LFG LFG
L-1 Medium
L-2 Medium
L-3 Medium

D.4  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 deter mining the monitoring methodology:

>>
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\ SECTION E. Estimation of GHG emissions by sour ces \

‘ E.l. Estimate of GHG emissions by sour ces. ‘

>>
CDM* AMO012”
GHG
CO2
PEy BE_SW EL_GRIDY P EL_GENy x EF GRID x PE_METH NWyx ¢
_METH
PEy CO2 (t-CO2/year)
BE_SW_EL_GRIDy (KWh)
P_EL_GENy kWh
EF_GRID CO t-CO2/kWh
PE_METH_NWy
(t-CH4/year)
e METH (=21 IPCC Guideline
PE_METH_NWy GHG
CO2
PEy BE SW EL_GRIDy P EL GENy x EF GRID x PE_METH_NWyx ¢
_METH BE_SW _EL GRIDy P EL GENy x EF _GRID
CO2
€02 ,
136,000m 562m3 day
60,130 / 279 3 day
18,360m3/day
()
60 65% 60

11,016 3/day
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27.45
358MJIJm3 kwh MJ 3.6k h/MJ
x X 3.6
11016 x 358x 02745 /| 3.6
30.07MWh/day
10
97.28 4540 Wh/
30.07-4,540/1000 MWh x 365x 0.9728 9,064MWh
Co
CcOo2
61,000GWh 88% 12%
75 23 2
TETS
CcO2
GWh x 1073 t-COyf
40,260.0 38,947.03
12,346.4 6,391.07
1,073.6 730.72
7,320.0 0.00
61,000.0 46,068.82

0.75t-CO2/MWh
8,617MWh/year
P EL_GENy x EF_GRID
9,064MWh x 0.75  -CO2/MWh
6,798 -CO2

GHG
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PEy BE_ SW EL_GRIDy P EL_GENy x EF_GRID

_METH  BE_SW_EL_GRIDy P EL_GENy
BE_SW_EL_GRIDy x EF_GRID 6,798

x EF_GRID
-CO2

page 29

x PE_METH_NWyx

€

L
L -,‘

E.2. Estimated |eakage:

>>

EF_TRx TR_AM

L1 CO2 (t-CO2 )

EF TR 1
(t-CO2 )
TR_AM

EF TR

15k
IPCC
0.99
CO 44/12 3.7
19.6 -c/TJ
0.043TJ (10,300kcal/kg)
28.908 m3/year
0.84

EF TR [m3]x x x

-c/TJ
3x 0.84x 0.043x 0.99x 3.7x 19.6
0.00778 -CO2/

48.18 /

TR_AM 48.18[G / ]x 1,000[t/Gg] [ ]

co2
L1 EF TRx TR_AM 9,636x 0.00778
75 -CO2/

5km/L

x CO

-CO2/

9,636

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



g PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02
A

N

e

CDM - Executive Board page 30

&

e |
L ,‘

E.3. Thesumof E.1and E.2 representing the project activity emissions.

-
GHG

E1+E2 PE L1

BE_SW_EL_GRIDy x EF GRID 6,798 75
BE_SW_EL_GRIDy x EF GRID 6,723 -CO2

E.4. Estimated anthropogenic emissions by sour ces of greenhouse gases of the baseline;

-
GHG

GHG
LFG
CcOo2

BEy BE_SW EL_GRIDy x EF GRID BE_ METH_ y x ¢ METH

BEy COo2 (t-CO2/year)
BE_SW_EL_GRIDy (KWh)
EF_GRID CO t-CO2/KWh
BE_METH_Wy

(t-CH4/year) IPCC
¢ METH (=21 IPCC Guideline)(t-CO2/t-CH4)

BE_METH_Wy (Gglyear)
=(MSWT x MSWF x MCF x DOCx DOCFx Fx 16/12 — R)x (1-OX)

(MSWT x MSWF x MCF x DOCx DOCFx Fx 16/12) - R x (1-OX)
MSWT = total MSW generated (G/yr)
MSWF = fraction of MSW disposed to solid waste disposal sites
MCF = methane correction factor (fraction)
DOC = degradable organic carbon (fraction)
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DOCF = fraction DOC similated
F = fraction of CH4 in landfill gas
R = recovered CH4 (Gg/yr)
OX = oxidation factor
MCF IPCC 1.0
DOCF IPCC 0.77 DOCF
0.68
40
60 70
IPCCC DOCF  Default 0.77 0.0147+0.28 T=35
0.5m
2.0
5.0m
5.0
2.00 + 0.5 7
(2.00m+0.50m)x 7+0.50 18.00
18.00-0.50 17.50
35.0 DOCF
18.00-5.00 13.00
DOCF 13.00/17.50
DOCF 0.77x 13.00/17.50 0.572
DOCF 0.56
11 3 5
DOCF
DOCF= 0.77x 7 0.56x 5 /12 0.68
11 3 2 5
F IPCC 0.5
1PCC
R EPA Landfill
50% 90 EPA

LFG
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70 85%
85%
OX 0.0

MSWT x MSWF x MCF x DOC

48.18 /

BE_METH_Wy (Gg/year)
= ( MSWT x MSWF x MCF x DOCx DOCFx Fx 16/12 — R)x (1-0X)
( MSWT x MSWF x MCF x DOCx DOCFx Fx 16/12) - R x (1-0X)
48.18x 1.0x 0.68x 0.5% 16/12) - 0.85 x (1-0)
=3.20 Gg/year

co
BE METH Wyx ¢ _METH
3.20[G / 7] 1000[t/Gg]x 21 67,200  -CO2/
02

CcOo2

BEy BE SW EL _GRIDy x EF GRID BE METH_ y x & METH
67,200 BE_SW_EL GRIDy x EF GRID  -C02/

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

>>

CO2
GHG E4 E3
GHG — GHG
BE PE L1
67,200 BE_SW_EL_GRIDy x EF_GRID BE_SW_EL_GRIDy x EF_GRID
6,723
67,200 6,723
73923  -CO2

E.6. Tableproviding values obtained when applying formulae above:

>>
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2008 2012 308,012 -C0O2
GHG
60 -CO2/ -CO2/
-CO2/ -CO2/

2008 11,200 1,133 13 12,320
2009 67,200 6,798 75 73,923
2010 67,200 6,798 75 73,923
2011 67,200 6,798 75 73,923
2012 67,200 6,798 75 73,923
2013 67,200 6,798 75 73,923
2014 67,200 6,798 75 73,923

455,858

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 T Y
) IS
CDM - Executive Board page 34
SECTION F. Environmental impacts

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

>>

F.2.  If environmental impacts are consider ed significant by the project participantsor the host
Party, please provide conclusions and all referencesto support documentation of an environmental
impact assessment undertaken in accordance with the procedures as required by the host Party:

>>

SECTION G. Stakeholders comments \
>>

‘ G.1. Brief description how comments by local stakeholder s have been invited and compiled: ‘
>>

‘ G.2.  Summary of the commentsreceived: ‘
>>

\ G.3. Report on how due account was taken of any commentsr eceived: \
>>
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Annex 1

CONTACT INFORMATION ON PARTICIPANTSIN THE PROJECT ACTIVITY

Organi zation:

Street/P.O.Box:

Building:

City:

State/Region:

Postfix/ZIP;

Country:

Telephone:

FAX:

E-Mail:

URL:

Represented by:

Title:

Salutation:

Last Name:

Middle Name:

First Name:

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

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 i
\L\qvl'/ I.I!U.“ r
CDM - Executive Board page 37

Annex 3

BASELINE INFORMATION
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Annex 4

MONITORING PLAN
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CLEAN DEVELOPMENT MECHANISM
PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB)
Version 01 - in effect as of: 1 July 2004

CONTENTS
A. ldentification of methodology

B. Overall summary description

E. Data sources and assumptions

F. Assessment of uncertainties

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



{@ PROPOSED NEW METHODOLOGY: BASELINE (CDM-NMB) - Version 01 e
\L\qvl/ e

CDM - Executive Board page 2

| SECTION A. Identification of methodology |

‘ A.l. Proposed methodology title: |
>>

>>

13.

>>

>>
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SECTION B. Overall summary description:

>>
LFG

GHG

LFG

GHG
BEy BE_SW EL_GRIDy x EF GRID BE METH_ y x & METH

BEy CO2 (t-CO2/year)
BE_SW_EL_GRIDy (KWh)
EF _GRID CO t-CO2/KWh
BE_METH_Wy
(t-CH4/year) IPCC
€ _METH (=21 IPCC Guideline)(t-CO2/t-CH4)
CO2
1 CO2
EF TRx TR_AM
EF TR 1
(t-CO2 )

TR_AM

CO2
PEy BE SW EL_GRIDY P EL_GENy x EF GRID x PE_METH NWyx ¢
_METH
PEy (6(0) (t-CO2/year)
BE_SW_EL_GRIDy (KWh)
P_EL_GENy kWh
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EF GRID CO t-CO2/kWh
PE_ METH_NWy

(t-CH4/year)
e _METH (=21 IPCC Guideline

PE_METH_NWy GHG
CO2

PEy BE SW_EL GRIDy P_EL _GENy x EF GRID x PE_METH_NWyx ¢

_METH BE_SW EL_GRIDy P EL_GENy x EF _GRID
CO2

GHG GHG — GHG —
BEy Pey L1
BE_SW EL_GRIDy x EF GRID BE_METH_ y x & METH
BE SW EL_GRIDy P FEL_GENy x EF GRID L1
BEMETH_ y x & METH P EL _GENyx EF GRID L1
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SECTION C. Choice of and justification asto why one of the baseline approacheslisted in
paragraph 48 of CDM modalities and proceduresis consider ed to be the most appropriate:
>>
C.1. General baseline approach:

i Existing actual or historical emissions, as applicable;

[ Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment;

i The average emissions of similar project activities undertaken in the previous five years,

in similar social, economic, environmental and technological circumstances, and whose performanceis
among the top 20 per cent of their category.

C.2. Jugtification of why the approach chosen in C.1 aboveis consider ed the most appropriate:

>>
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Yes No
N
1 Y
N
10 11 12
N Y N Y N Y Y N Y
Y Y Y Y N N N N N
Y
Y
2,4,6,8,10,12
7 12
1-4 Y
5,6
10 11 12
Y N N N N N N N N
Y Y Y Y Y Y N Y Y
Y N Y N N N N Y N
1
2,4,6,8,10,12
35 LFG 7.9
9,10
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5,6 LFG
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10
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9,10 N
7,8

N 9,10

1,2,3,45,6,11,12

Y

10 |11 |12
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D.4. How national and/or sectoral policies and circumstances can been taken into account by the
methodology:

>>

>>
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fixed parameter s and values have to be reported (e.g. fuel(s) used, fuel consumption rates):

>>
GHG
BEy BE SW EL _GRIDy x EF GRID BE METH_ y x & METH

BEy CO2 (t-CO2/year)
BE_SW_EL_GRIDy (KWh)
EF GRID CcO t-CO2/KWh
BE_METH_Wy (t-
CH4lyear) IPCC
€ METH (=21 IPCC Guideline)

consumption rates):

>>
CO2

PEy BE SW EL_GRIDYy P EL_GENy x EF GRID x PE_METH NWyx ¢
_METH
PEy CcOo2 (t-CO2/year)
BE_SW_EL_GRIDy (KWh)
P_EL_GENy kWh
EF_GRID co t-CO2/kWh
PE_METH_NWy

(t-CH4/year)
e METH (=21 IPCC Guideline

PE_METH_NWy GHG
CO2

PEy BE SW EL_GRIDy P EL GENy x EF GRID x PE_ METH_NWyx ¢

_METH BE_SW EL_ GRIDy P EL GENy x EF GRID

>>
CO2
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1 CcO2

EF_TRx TR_AM

EF TR 1
(t-CO2/ )
TR_AM

D.9. Elaborate and justify formulae/algorithms used to deter mine the emissionsreductions from the

consumption rates):
>>

GHG

GHG GHG — GHG —

BEy Pey L1

BE SW EL_GRIDy x EF GRID BE METH_ y x & METH
BE SW EL_GRIDy P FEL GENy x EF GRID L1

BEMETH_ y x & METH PEL_GENyx EF GRID L1

‘ SECTION E. Data sources and assumptions: |

\ E.1. Describe parametersand or assumptions (including emission factors and activity levels): |
>>

E.2. List of data used indicating sour ces (e.g. official statistics, expert judgement, proprietary data,
IPCC, commercial and scientific literature) and precise references and justify the appropriateness
of the choice of such data:

>>
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\ E.4. Spatial level of data (local, regional, national):
>>

IPCC

SECTION F. Assessment of uncertainties (sensitivity to key factors and assumptions):
>> IPCC

GHG

>>
GHG
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CLEAN DEVELOPMENT MECHANISM
PROPOSED NEW METHODOLOGY: MONITORING (CDM-NMM)
Version 01 - in effect asof: 1 July 2004

CONTENTS

A. ldentification of methodology
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| SECTION A. Identification of methodology

| A.l. Titleof the proposed methodology:

>>

>>

13.

>>
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>>

| B.1. Brief description of the new methodology:

>>
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>>

B.2.1. Datato be collected or used in order to monitor emissions from the project activity, and how this data will be ar chived:
ID number Data Source Data unit Measured (m), | Recording | Proportion of How will the data be Comment
(Please use variable | of data calculated (c) frequency | datato be archived? (electronic/
numbers to ease or estimated (e) monitored paper)
cross-referencing
totable B.7)
P-1 M3/ Everyday | 100% electronic/ paper
P_EL_GENy
p-2 kW /day | m Everyday 100% electronic/ paper
P_EL_GENy
P-3 Weekly 100% electronic/ paper
P_EL_GENy
P-4 MJ/m3 m Weekly Sample electronic/ paper
P_EL_GENy
P-5 t/day m Everyday 100% electronic/ paper
P_EL_GENy
P-6 m,c Year Sample paper
EF GRID
p-7 t/year e Year Sample paper
EF _GRID
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P-8 MW/year e Year Sample paper

EF GRID

P-9 t-co2MWh | ¢ Year Sample paper

EF GRID 6(0]

P-10 Amount/da Everyday 100% electronic/ paper

EF GRID y

P-11 Year paper

B.2.2. Description of formulae used to estimate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.):

>>

PEy BE_SW_EL_GRIDy P EL_GENy x EF GRID x PE_METH_NWyx & METH

PEy CO2 (t-CO2/year)

BE_SW_EL_GRIDy (KWh)

P_EL_GENy kWh

EF_GRID CO t-CO2/kWh

PE_METH_NWy (t-CH4/year)
e _METH (=21 IPCC Guideline
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ID number Source of Data Measured Recording Proportion of How will the data be Comment
(Please use variable data unit (m), frequency datato be archived? (electronic/
numbers to ease calculated (c), monitored paper)
cross-referencing estimated (€),
totable B.7)
B- lyear m ¢ Sample electronic/ paper
B LFG METH
y
B-2 t/year m,c Everyday Sample electronic/ paper LFG
B LFG METH LFG
y

>>

BEy BE METH_

BEy
BE_SW_EL_GRIDy
EF_GRID
BE_METH_Wy

e METH

GHG

GHG

e METH

BE_SW_EL_GRIDy x EF_GRID

CO2

CO

LFG
COo2

(t-CO2/year)

(KWh)

t-CO2/kWh

(=21 IPCC Guideline)(t-CO2/t-CH4)

(t-CH4/year)
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| B.3. Option 2: Direct monitoring of emission reductions from the project activity:
>>
B.3.1. Data to be collected or used in order to monitor emissions from the project activity, and how this data will be ar chived:
ID number Data Source of Data unit Measured Recording Proportion of How will the data be Comment
(Pleaseuse | variable data (m), frequency datato be archived? (electronic/
numbers to calculated (), monitored paper)
ease Cross- estimated (€),
referencing to
table B.7)
| B.3.2. Description of formulae used to calculate project emissions (for each gas, sour ce, for mulae/algorithm, emissions units of CO, equ.):
>>

B.4. Treatment of |leakagein the monitoring plan:

>>
B.4.1. If applicable, please describe the data and infor mation that will be collected in order to monitor |eakage effects of the project activity:

ID number | Data Source of Dataunit | Measured (m), | Recording | Proportion of How will the data be Comment

(Pleaseuse | variable | data calculated (c) frequency | datato be archived? (electronic/

numbersto or estimated (€) monitored paper)

€ase Cross-

referencin

gtotable

B.7)

L-1 Unit/yea Everyday | 100% electronic/ paper

TR_AM r

L-2 Kl m,c Half year | Sample electronic/ paper

EF TR
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e |
L "

L-3 Kcallkg | e Hafyear

Sample

electronic/ paper

B.4.2. Description of formulae used to estimate |eakage (for each gas, sour ce, formulae/algorithm, emissions units of CO; equ.):

>>
EF_TRx TR_AM
L1 COo2 (t-CO2 )
EF TR 1
TR_AM

of CO, equ.):

>>
60
GHG GHG — GHG

BEy Pey L1
BE_SW_EL_GRIDy x EF GRID BE METH_ y x

e METH

BEMETH_ y x & METH PEL_GENyx EF GRID L1

BE SW_EL_GRIDy P EL_GENy

x EF GRID L1

B.6. Assumptionsused in elaborating the new methodology:

>>

MCF = methane correction factor (fraction)

10
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DOCF = fraction DOC similated DOCF : 0.68
F = fraction of CH4 in landfill gas
IPCC
R EPA
Landfill 50% 90 EPA
LFG 70 85%
85%
OX = oxidation factor 0.0
MSWT = total MSW generated (G/yr)

MSWF fraction of MSW disposed to solid waste disposal sites
DOC = degradable organic carbon (fraction)
MSWT x MSWF x MCF x DOC

IPCC
0.995
6(0) 44/12 3.7
25.8 -c/TJ
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B.7. Pleaseindicate whether quality control (QC) and quality assurance (QA) procedures ar e being undertaken for the items monitor ed:

Data

(Indicate table and

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

Uncertainty level of data
(High/Medium/L ow)

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

3.2)
P-1 Low QA
P-2 Low
P-3 Low
P-4 Low
P-5 Low
P-6 Low
P-7 Low
P-8 Low
P-9 Low CO2
P-10 Low
P-11 Low
B-1 Low
B-2 Medium LFG LFG
L-1 Medium
L-2 Medium
L-3 Medium

B.8. Hasthe methodology been applied successfully elsewhere and, if so, in which circumstances?

>>
none
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1 INTRODUCTION

Tohoku Electric Power Co., Inc. of Japan has commissioned DNV Certification to perform a
preliminary determination of the Biogas Power Generation Utilizing Organic Waste and Sewage
Sludge(hereafter called “the project”) in Astana, Kazakhstan.

This report summarises the findings of this preliminary determination of the project, performed
on the basis of the UNFCCC criteria for JI projects, as well as criteria given to provide for
consistent project operations, monitoring and reporting.

The determination team consists of the following personnel:

Mr Tsuyoshi Nakao DNV Certification Japan  Team Leader, GHG auditor
Mr Akira Sekine DNV Certification Japan GHG auditor
Mr Einar Telnes DNV Certification Oslo Internal verifier

(Please note that the validation activity for JI projects is referred to as “determination”).

1.1 Objective

The purpose of the determination is to have an independent third party assessing the project
design. In particular, the project’s baseline, the monitoring plan, and the project’s compliance
with relevant UNFCCC and host Party criteria are validated in order to confirm that the project
design as documented is sound and reasonable and meets the identified criteria. Determination is
a requirement for JI projects following the verification procedures under the Article 6
supervisory committee and it is seen as necessary to provide assurance to stakeholders of the
quality of the project and its intended generation of the emission reduction units (ERUS).

1.2 Scope

The determination scope is defined as an independent and objective review of the Project Design
Document (PDD) and other relevant documents. The information contained in those documents
is reviewed against the Kyoto Protocol requirements for Joint Implementation (JI) projects, the
guidelines for the implementation of Article 6 of the Kyoto Protocol (Decision 16/CP.7) as
agreed in the Marrakech Accords, in particular the verification procedures under the Article 6
supervisory committee, and associated interpretations. DNV Certification has, based on the
recommendations in the Validation and Verification Manual /5/, employed a risk-based approach
in the determination process, focusing on the identification of significant risks for project
implementation and the generation of ERUSs.

Based on Tohoku Electric Power’s request, DNV Certification has only carried out limited
validation, which included a desk review of the project design, the baseline determination,
monitoring plan and the GHG emission reduction estimates presented in the project design
document (PDD) submitted by Tohoku Electric Power /1/. In addition, Tohoku Electric Power
has been visited and staff involved in the project has been interviewed. However, the preliminary
determination has NOT assessed Kazakhstan requirements for JI projects, including the
assumptions made for the baseline determination, the analysis of the potential environmental
impacts of the project and the stakeholder consultation process. Moreover, DNV Certification
has not yet invited comments by Parties, stakeholders and UNFCCC accredited NGOs. Hence,
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the preliminary determination carried out by DNV Certification does not represent a complete
determination of the project in accordance with the CDM rules and modalities.

The determination is not meant to provide any consulting towards Tohoku Electric Power Co.,
Inc. and other project participants. However, stated request for clarifications and/or corrective
actions may provide input for improvement of the project design.

1.3 The Biogas Power Generation Utilizing Organic Waste and Sewage
Sludge in Astana

This project is, as a JI project, to introduce an anaerobic cofermentation system and a power
generation unit into a sewage plant in Astana City, the capital of the Republic of Kazakhstan.
The anaerobic cofermenration system utilizes both organic waste and sewage sludge and the
biogas generated from the system is to be introduced into a gas engine as motive energy to
generate electricity for use in the plant. The project is in line with the policy of Kazakhstan
government for GHG emission reduction and renewable energy usage.

Through this project, GHG emissions can be reduced for the following two reasons.

By cofermentation of organic wastes and sewage sludge at the anaerobic fermenters,
released methane gas in to the atmosphere, which is uncollectible as landfill gas (LFG) at the
landfill site, will be avoided.

By the introduction of the power generation system fuelled by methane gas produced
from the anaerobic cofermentation system, the project will be able to displace a part of the
grid electricity and contribute to reduction of GHGs emitted from fossil fuel-fired generation
units in the grid.

The project will be operated from November, 2008 and expected emission reductions are 73
923 ton of CO.e per year.

2 METHODOLOGY
The determination consisted of the following three phases:

i) adesk review of the project design document, the baseline sturdy and the monitoring
plan,

i)  follow-up interviews at Tohoku Electric Power Co., Inc., and

iii)  the resolution of outstanding issues (Corrective Action or Clarification Requests) and
the issuance of the preliminary determination report and opinion.

The determination has been carried out in line with the verification procedure under the Article 6
supervisory committee, as well as, in line with determination process outlined in the Validation
and Verification Manual /5/.

In order to ensure transparency, a determination protocol was customised for the project,
according to the Validation and Verification Manual. The protocol shows, in a transparent
manner, criteria (requirements), means of verification and the results from validating the
identified criteria. The determination protocol serves the following purposes:

e It organises, details and clarifies the requirements a JI project is expected to meet;
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e It ensures a transparent determination process where the independent entity will document
how a particular requirement has been validated and the result of the determination.

The determination protocol consists of three tables. The different columns in these tables are
described in Figure 1.

2.1 Review of Documents

The Project Design Document (PDD) of January 2005 /1/ for the Biogas Power Generation
Utilizing Organic Waste and Sewage Sludge in Astana, Kazakhstan, prepared by Tohoku
Electric Power Co., Inc. and submitted in January 2005 by Tohoku Electric Power to DNV
Certification, was reviewed.

2.2 Follow-up Interviews

On 26 January 2005, a lead validator performed interviews with key personnel of Tohoku
Electric Power Co., Inc. to confirm selected information and to resolve issues identified in the
document review. The main topics of the interviews are summarised in Table 1.

Table 1 Interview topics

Interviewed organisation | Interview topics
Tohoku Electric Power » Project’s environmental additionality as mandated in Article 6 of the Kyoto
Co., Inc. Protocol
» Technological, institutional, legal/policy, investment, market, environmental
and/or other barriers to investment in the projects
» Project technology and provisions for technology and capacity transfer to the host
country
» Estimation of emission reductions and potential leakage
» Monitoring Plan
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Determination Protocol Table 1: Mandatory Requirements

Requirement

Reference

Conclusion

Cross reference

The requirements the
project must meet.

Gives reference to
COP decision where
the requirement is
found.

This is either acceptable
based on evidence provided
(OK), or a Corrective Action
Request (CAR) of risk or non-
compliance with stated
requirements. The corrective
action requests are numbered
and presented to the client in
the determination report.

Used to refer to the relevant
checklist questions in Table
2 to show how the specific
requirement is validated.
This is to ensure a
transparent determination
process.

Determination Protocol Table 2: Requirement checklist

Checklist Question Reference Means of Comment Draft and/or Final
verification (MoV) Conclusion

The various Gives Explains how The section is This is either acceptable

requirements in Table 1 | reference to | conformance with used to elaborate | based on evidence

are linked to checklist documents the checklist and discuss the provided (OK), or a

questions the project where the question is checklist question | Corrective Action Request

shall meet. The checklist | answer to investigated. and/or the (CAR) due to non-

is organised in six the checklist | Examples of means | conformance to compliance with the

different sections. Each question or of verification are the question. Itis | checklist question (See

section is then further item is document review further used to below). Clarification (CL)

sub-divided. The lowest | found. (DR) or interview explain the is used when the

level constitutes a . conclusions independent entity has

checklist question. reached. identified a need for
further clarification. N/A
means not applicable.

Determination Protocol Table 3: Resolution of Corrective Action and Clarification Requests

Draft report clarifications
and corrective action
requests

Ref. to checklist
question in table 2

Summary of project
owner response

Determination conclusion

If the conclusions from the
draft determination are
either a Corrective Action
Request or a Clarification
Request, these should be
listed in this section.

Reference to the
checklist question
number in Table 2
where the Corrective
Action Request or
Clarification Request is
explained.

The responses given by
the project proponent or
other project
participants during the
communications with the
independent entity
should be summarised in
this section.

This section should summarise
the independent entity’s
responses and final
conclusions. The conclusions
should also be included in
Table 2, under “Final
Conclusion”.

Figure 1 Determination protocol tables
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2.3 Resolution of Clarification and Corrective Action Requests

Findings established during the determination process can either be seen as a non-fulfilment of
determination criteria or where a risk to the fulfilment of project objectives is identified.
Corrective Action Requests (CAR) are issued, where:

1) mistakes have been made with a direct influence on project results;

i) JI or host Party requirements have not been met; or

i) there is a risk that the project would not be accepted as a JI project or that emission
reductions will not be certified.

The term Clarification may be used where additional information is needed to fully clarify an
ISsue.

The objective of this phase of the validation was to resolve the requests for corrective actions
(CAR) and requests for clarification (CL), and other outstanding issues which needed to be
clarified for DNV Certification’s positive conclusion on the project design. To guarantee the
transparency of the validation process, the concerns raised and responses given will be
summarised in chapter 3 below and documented in more detail in Table 3 of the Determination
Protocol in Appendix A.

Since modifications to the project design are necessary to resolve DNV Certification’s concerns,
Tohoku Electric Power was recommended to revise the PDD considering this determination
report.
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3 DETERMINATION FINDINGS

The findings of the determination are stated in the following sections. The determination criteria,
the means of verification and the results from validating the identified criteria are documented in
more detail in the determination protocol in Appendix A.

3.1 Project design

The project design, process, constructions, and know-how are dependent upon the similar
experience and technologies currently applied in Japan. The project design appears to represent
good engineering practice. The project intends to introduce leading edge technology for
municipal solid waste management including anaerobic treatment for both organic waste and
sewage sludge and utilisation of generated methane for electricity generation, resulting in
technology transfer from Japan to Kazakhstan.

Currently, Astana city has some experience with management of anaerobic wastewater treatment
system, but extensive training and maintenance efforts as for the methane generation using both
the organic waste and sewage sludge and electricity generation will be required to implement
and operate the proposed project.

The Kazakhstan Government and the Japanese Government have not yet formally approved the
project and Letters of Approval have not yet been issued by the relevant authorities. The Letters
of Approval needs to be approved formally at the appropriate stage of project implementation.

The project starting date and the crediting period is defined from 2008 to 2012. .

Corrective Action Request (CAR1 and 2 in Table 1 of Appendix A):
The project has not yet been formally approved by Kazakhstan and Japan.

Approvals from Kazakhstan and Japan are not yet submitted.

3.2 Baseline

The methodology has been designed for this project and the baseline methodology discusses the
selection of the baseline scenarios and GHG emissions estimations.

The Baseline Study (BLS) describes twelve different cases including the current case (flaring for
LFG treatment, anaerobic treatment of sewage sludge, and methane utilization for boilers) and
the project case. These scenarios are discussed from the view point of regulation and policy,
technology, investment, environment and market condiations, and points are used for rating of
each scenario. The highest point implies the likely scenario in the absence of the project. The
ratings done by Tohoku Electric Power Co., Inc. concludes that current case is the baseline
scenario due to the highest rating. The project case, which is given the second highest rating, is
not viable due to an investment barrier and a technological barrier.

There is no system using anaerobic treatment of both organic waste and sewage sludge in order
to generate methane and utilize this for power generation in Kazakhstan. Also, two existing
anaerobic tanks in Astana City are not operated properly at present. Hence, the technology
barrier is likely to exist.
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Regarding the investment barrier, DNV Certification requests to verify the investment analysis in
order to confirm this and before it can be concluded that the project is additional to what would
have occurred in the absence of the project activity.

For the baseline methodology, an IPCC model for estimation of LFG emissions that is not
treated by flaring is applied. The CEF for accounting the electricity usage is determined by
using the generation-weighted average emissions for the Kazakhstan grid.

Clarification (CL1 in Table 2 of Appendix A):

DNV Certification requests to verify the investment analysis in order to confirm the
investment barrier.

3.3 Monitoring Plan

The general monitoring plan (MP) in the PDD gives an overview of the relevant indicators to be
monitored and reported, but the details of the MP have not yet been fully developed.
Measurement methodologies and record-keeping methodologies for data are scarcely described
in the PDD. Data archiving period, responsibilities and authorities and detailed procedures for
registration, measurement, reporting, project management, and monitoring are not yet
sufficiently described. These need to be completed after the engineering details are decided.

The monitoring points are described in a flow diagram in the PDD and reflect the baseline,
project and leakage GHG emissions. Monitoring items are shown in a table and formulae for
calculation are described in PDD.

Content (ID: B-1) of the organic waste in MSW is measured for the “ex-ante” estimation.
However, the data monitored and used for estimation of the baseline GHG emission from the
organic waste for ex-post is not clearly described.

Clarification (CL2, 3, and 4 in Table 2 of Appendix A):
DNV requests a clarification how long project data is to be archived.

DNV requests to clarify which data is applied for the estimation of the baseline GHG
emission from the organic waste for ex-post calculations of this.

The details in the monitoring plan, including the responsibilities for Japanese entities
involved, needs to be completed after the engineering details are decided.

3.4 Calculation of GHG Emissions

The methodology and formulae for estimating the project and baseline GHG emissions are
sufficiently described in the PDD, and all aspects related to direct and indirect emissions are
considered.. GHG emission reductions are achieved by utilizing organic waste for methane
generation, power generation, and consequently avoidance of methane emissions from the
landfill site. The project is expected to reduce emissions of 308 012 tonnes of CO, from 2008
to 2012. The potential project leakage is also discussed in the PDD and transportation of organic
waste by trucks is considered. However, DNV requests the clarification with regard to the
possibility of methane releases at non-regular operation such as start-up or shut-down of
operations.
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The baseline methane emissions avoided by the project will be determined ex-ante by applying
an IPCC model. For the estimation of baseline emissions of LFG not treated by flaring, a 85%
collection efficiency is applied. This is taken from the US-EPA /3/ handbook that describes ““a
reasonable assumption for a newer collection system operated for energy recovery is 75 to 85
percent collection efficiency”. However, the handbook also shows that the collection efficiency
““can vary 50 to over 90%” and 85% might not be deemed as a conservative number fro these
calculations. Hence, DNV requests a clarification with regard to conservativeness of 85% as the
recovery efficiency. Furthermore, IPCC also describes the FOD model which is a kinetic
approach and simulates landfill gas generation rate curves. DNV request a clarification about the
applicability of the FOD model for estimation of baseline LFG emissions compared to what is
suggested.

The monitoring data of biogas power generation and the CEF, which applies the generation-
weighted average emissions per electricity unit (t-CO2/MWh) of all generating sources serving
the grid of Kazakhstan, will be applied for the project emissions for “ex-post” calculations.

Clarification (CL5 and6 in Table 2 of Appendix A):

DNV requests a clarification with regard to the possibility of methane releases at non-
regular operation such as start-up or shut-down of operation.

DNV requests the clarification with regard to:

1). Conservativeness of 85% as LFG recovery efficiency. The US-EPA handbook explains that
the collection efficiency can vary 50 to over 90%, hence 85% might not be a conservative
number.

2). Application of IPCC FOD model. The FOD model is a kinetic approach and the application
of the model might be more conservative than what is suggeted.

3.5 Environmental Impacts

Validation of the environmental impacts was outside of the scope of this preliminary
determination.

4 COMMENTS BY LOCAL PARTIES, STAKEHOLDERS AND NGOS

According to the modalities for the determination of JI projects, the validator shall make publicly
available the project design document and receive, within 30 days, comments from Parties,
stakeholders and UNFCCC accredited observers and make them publicly available. The PDD
has not yet been publicised because the formal determination has not yet started.
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5 PRELIMINARY DETERMINATION OPINION

DNV Certification has made a preliminary determination of the Biogas Power Generation
Utilizing Organic Waste and Sewage Sludge in Astana in Kazakhstan. The preliminary
determination was performed on the basis of the UNFCCC criteria for JI projects, in particular
the verification procedures under the Article 6 supervisory committee, as well as criteria given
to provide for consistent project operations, monitoring and reporting.

The project design appears to represent good engineering practice and the project intends to
introduce leading edge technology for municipal solid waste management. This includes
anaerobic treatment for both organic waste and sewage sludge and utilisation of generated
methane for electricity generation, resulting in a technology transfer from Japan to Kazakhstan.

The Kazakhstan Government and the Japanese Government have not yet formally approved the
project and Letters of Approval have not yet been issued by the relevant authority. The Letters of
Approval needs to be approved formally at the appropriate stage of it.

Twelve different cases including the current case and the project case are discussed from the
view point of regulation and policy, technology, investment, environment, and marketconditions
in order to select the baseline scenario and to demonstrate the additionality of the project. There
is no system for anaerobic treatment of organic waste and sewage sludge in order to generate
methane in Kazakhstan. Hence, a technology barrier is likely to exist. DNV Certification
requests to verify the investment analysis in order to confirm the presented investment barrier
before it can be concluded that the project is additional to what would have occurred in its
absence.

The general monitoring plan given in the PDD gives an overview of the relevant indicators to be
monitored and reported. However, responsibilities and authorities and detailed procedures for
registration, measurement, reporting, project management, and monitoring are not yet
sufficiently described. These need to be completed after the engineering details are decided.
Furthermore, the data monitored for estimation of the baseline GHG emission from the organic
waste for ex-post is not clearly described.

The methodology and formulae for estimating the project and baseline GHG emissions are
sufficiently described in the PDD. The project is expected to reduce emissions of 308 012 tonnes
of COy from 2008 to 2012.

It is the validation team’s opinion that the project needs to be further developed to resolve the
issues identified in this report to meet all relevant UNFCCC requirements for the JI.

The preliminary determination is based on the information made available to us and the
engagement conditions detailed in this report. DNV Certification can not guarantee the
accuracy or correctness of this information. Hence, DNV Certification can not be held liable by
any party for decisions made or not made based on the determination opinion.
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Table 1 Mandatory Requirements for Joint Implementation (JI) Project Activities

REQUIREMENT REFERENCE CONCLUSION Cross Reference / Comment

1. The project shall have the approval of the Parties Kyoto Protocol CAR1 The Kazakhstan Government and the Japanese

involved Article 6.1 (a) government have not yet formally approved
the project. Letters of Approval will be
provided after issuance of this determination
report.

2. Emission reductions, or an enhancement of removal by | Kyoto Protocol CL1 Table 2, Section B.2
sinks, shall be additional to any that would otherwise Article 6.1 (b)
occur

3. The sponsor Party shall not aquire emission reduction | Kyoto Protocol OK The validation has not assessed Japan’s
units if it is not in compliance with its obligations under | Article 6.1 (c) compliance with article 5 and 7 of the Kyoto
Articles 5 & 7 Protocol in detail. However, Japanese

government has in place a national system for
estimating and reporting GHG emissions.

4. The acquisition of emission reduction units shall be Kyoto Protocol OK The validation has not assessed Japan’s
supplemental to domestic actions for the purpose of Article 6.1 (d) domestic actions for meeting commitments
meeting commitments under Article 3 under Article 3 in detail. However, Japan is

undertaking several measures to reduce
domestic GHG emissions under the New
Climate Change Policy Programme by the
Government of Japan.

5. Parties participating in JI shall designate national focal Marrakech - The Kazakhstan focal point expects to be the
points for approving JI projects and have in place Accords, Climate Change Coordination Centre, but has
national guidelines and procedures for the approval of JI | j| Modalities, §20 not yet decided.
projects The Japanese focal point is the Liaison

Committee for the Utilization of the Kyoto
Mechanisms
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REQUIREMENT REFERENCE CONCLUSION Cross Reference / Comment
6. Parties participating in JI shall be a Party to the Kyoto Marrakech - Kazakhstan has not ratified the Kyoto
Protocol Accords, Protocol.
JI Modalities, Japan is a Party to the Kyoto Protocol and has
821(a)/24 ratified the Kyoto Protocol on 04. June 2002.
7. The participating Parties’ assigned amount shall have Marrakech - Kazakhstan’s assigned amount is not
been calculated and recorded Accords, calculated and recorded.
JI Modalities, Japan’s assigned amount is 94% of the base
821(b)/24 year emissions.
8. The host Party shall have in place a national registry in | Marrakech - This is expected to confirm through
accordance with Article 7, paragraph 4 Accords, interview with the key person of
JI Modalities, Kazakhstan and this is out of scope of the
§21(d)/24 preliminary determination.
9. The sponsor Party shall have in place a national system | Guidelines for the OK Japan has submitted the 3 national
for estimating GHG emissions and a national registry implementation of communication on May 2002.

and has submitted annualy its most recent inventory in | Art. 6 §21c,d,e,f
accordance with Kyoto Protocol Article 5 and 7

10. Project participants shall submit to the independent Marrakech CAR2 A Project Design Document (PDD) has been
entity a project design document that contains all Accords, submitted for pre-determination.
information needed for the determination JI Modalities, §31 Approval from the Parties are not yet
submitted.
11. The project design document shall be made publicly Marrakech - The PDD shall be published on
avallab_le and Parties, stakeho_lde_rs and UNFCCC Accords, www.dnv.com/certification/ClimateChang
accredited observers shall be invited to, within 30 days, | j| Modalities, §32 e, Parties, stakeholders and NGOs will be

provide comments invited to provide comments on the

validation requirement during a period of
30 days.

However, the formal determinaiton process
has not yet started.
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REQUIREMENT REFERENCE CONCLUSION Cross Reference / Comment
12. Documentation on the analysis of the environmental Marrakech Out of scope | Table 2, Section F
impacts of the project activity, including transboundary Accords, of the
impacts, in accordance with procedures as determined | j] Modalities, preliminary
by the host Party shall be submitted, and, if those §33(d) determination
impacts are considered significant by the project
participants or the Host Party, an environmental impact
assessment in accordance with procedures as required
by the Host Party shall be carried out
13. The baseline for a JI project shall be the scenario that Marrakech CL1 Table 2, Section B.2
reasonably represents the GHG emissions or removal Accords,
by sources that would occur in absence of the proposed | 3] Modalities,
project Appendix B
14. A baseline shall be established on a project-specific Marrakech CL1 Table 2, Section B.2
basis, in a transparent manner and taking into account | Accords,
relevant national and/or sectoral policies and JI Modalities,
circumstances Appendix B
15. The baseline methodology shall exclude to earn CERs Marrakech CL1 Table 2, Section B.2
for decreases in activity levels outside the project Accords,
activity or due to force majeure JI Modalities,
Appendix B
16. The project shall have an appropriate monitoring plan Marrakech CL2-4 Table 2, Section D
Accords,
JI Modalities,
833(c)
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Table 2 Requirements Checklist
Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. Concl
A. General Description of Project Activity
The project design is assessed.
A.1l.Project Boundaries
Project boundaries are the limits and borders defining
the GHG emission reduction project.
A.1.1. Are the project's spatial (geographical) /1/ ~ DR | The anaerobic methane generation and OK
boundaries clearly defined? | power generation facilities in the sewage
plant in Astana, Kazakhstan, define the
project’s spatial boundaries.
A.1.2. Are the project’s system (components and /1/ | DR | The anaerobic methane generation and OK
facilities used to mitigate GHGs) boundaries power generation facilities can be described
clearly defined? as avoidance of passive LFG venting from
the landfill site and electricity generation by
utilizing the generated and collected
methane.
* MoV = Means of Verification, DR= Document Review, I= Interview Page A-4
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. | Concl
A.2. Technology to be employed
Validation of project technology focuses on the project
engineering, choice of technology and competence/
maintenance needs. The validator should ensure that
environmentally safe and sound technology and know-
how is used.
A.2.1. Does the project design engineering reflect /1/ = DR  The process, construction and know-how are OK
current good practices? dependent upon similar experience and
technologies applied in Japan and reflect
current good practice.
A.2.2. Does the project use state of the art technology ~ /1/ = DR | The anaerobic treatment using organic waste OK
better performance than any commonly used generation represents leading edge
L °
technologies in the host country technology for sewage sludge treatment.
A.2.3. Is the project technology likely to be substituted 1/ DR  The methane generation utilizing organic OK
by other or more efficient technologies within waste and sewage sludge and power
the project period? generation will not likely be substituted by
other more efficient technologies.
A.2.4. Does th.e project require c_axtensive initial training | /1/ DR  The project requires extensive training and OK
and maintenance efforts in order to work as maintenance efforts for the operation of the
presumed during the project period? new facilities. This includes power
generation utilizing the generated methane.
A.2.5. Do_es the projec.t make provisions for meeting 11/ DR | Maintenance needs are summarised in OK
training and maintenance needs? | QCIQA procedure in the table of D.3. The
training about the operation and
* MoV = Means of Verification, DR= Document Review, |= Interview Page A-5
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. Concl
maintenance for the local staffs will be
carried out by Japanese staffs.
B. Project Baseline
The validation of the project baseline establishes whether
the selected baseline methodology is appropriate and
whether the selected baseline represents a likely baseline
scenario.
B.1.Baseline Methodology
It is assessed whether the project applies an
appropriate baseline methodology.
B.1.1. Is the discussion and selection of the baseline /1/ DR | The baseline methodology has been OK
methodology transparent? | | designed for this project and the justification
of the choice of the methodology is
described in PDD.
B.1.2. Does the baseline methodology specify data /1/ | DR | The data used for indicating sources are OK
sources and assumptions? | based on the information from Kazakhstan.
IPCC is also referred for the data not to be
obtained.
B.1.3. Does the baseline methodology sufficiently /1/ | DR  The baseline methodology includes the OK
describe the underlying rationale for the study of barriers (political, technological,
algorithm/formulae used to determine baseline | investment. environmental and local
emissions (e.g. marginal vs. average, etc.) situations) and the GHG emissions
estimation methodology.
* MoV = Means of Verification, DR= Document Review, |= Interview Page A-6
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. | Concl
B.1.4. Does the baseline methodology specify types of | /1/ | DR | IPCC guidelines are used for the estimation OK
variables used (eg fuels Used, fuel Of basellne GHG emISSIOHS as LFG
consumption rates, etc)? |
B.1.5. Does the baseline methodology specify the /1/ | DR | Legislation and the political situation of (OK)
spatial level of data (local, regional, national)? | Kazakhstan, technology presently used in
Kazakhstan and other specific local
conditions are taken into account for the
selection of the baseline scenario.
These should be confirmed through the
interviews with key personnel in
Kazakhstan. This is out of scope of this
preliminary determination.
B.2.Baseline Determination
The choice of baseline will be validated with focus on
whether the baseline is a likely scenario, whether the
project itself is not a likely baseline scenario, and
whether the baseline is complete and transparent.
B.2.1. Is the application of the methodology and the /1 = DR @ Yes, twelve baseline cases are discussed and OK
discussion and determination of the chosen the application of the baseline methodology
baseline transparent? I | is transparently described.
The discussion takes into account
1) regulations and policies,
2) technology,
3)the investment attractiveness,
4) environmental influence to the local area,
5) market conditions.

* MoV = Means of Verification, DR= Document Review, I= Interview Page A-7
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CHECKLIST QUESTION

B.2.2. Has the baseline been determined using
conservative assumptions where possible?

B.2.3. Has the baseline been established on a project-
specific basis?

B.2.4. Does the baseline scenario sufficiently take into
account relevant national and/or sectoral

Ref.

11/

11/

11/

MoV*

COMMENTS

Draft
Concl.

Final
Concl

DR

Discussions about regulation and policy,
technology, investment, environment and
market conditions exist for twelve baseline
cases and the results of the discussion are
rated. The highest rating point implies the
likely scenario, and through the assessment
the current scenario was given the highest
rating. Second highest rating was given to
the project case. Because both a financial
barrier and a technology barrier exist, the
case rated second, the project case, is not
deemed to respresent the baseline scenario.

However, DNV Certification requests to
verify the underlying investment analysis in
order to confirm the investment barrier and
the conservative assumptions used for
unknown factors.

CcL1

DR

The baseline is current situation; flaring of
LFG, and anaerobic treatment for sewage
sludge and utilisation of methane as fuel of
boiler.

The baseline is determined under the
condition of host country and it is
determined on a project specific basis.

OK

DR

For the selection of baseline, legal
requirements of Kazakhstan, environmental

OK

* MoV = Means of Verification, DR= Document Review, |= Interview
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. @ Concl
policies, macro-economic trends and political |  impacts on the local area and the local
aspirations? situation are taken into account.
B.2.5. Isthe bgseline determination compatible with /1/ DR  The analysis of investment barrier might be CcL1
the available data? | supported by available data. The analysis
of technological barriers is supported by
information from the host country study.
DNV Certification requests to verify the
investment analysis in order to confirm the
investment barrier for the project case. See
B2.2.
B.2.6. Does the_selected baseline represent a likely /1/ DR | Judging from the assessment, the current CL1
scenario in the absence of the project? | situation might be the likely baseline
scenario.

The next likely scenario is the project case.
Due to the claimed investment barrier and
the technology barriers, this scenario might
not occur.

However, DNV Certification requests to
verify the investment analysis in order to
confirm the investment barrier for the
project case. See B2.2.

B.2.7. Is it demonstrated that the project activity itself /1/ | DR  Itis demonstrated that project activity itself CL1
is not a likely baseline scenario (e.g. through (a) is not a likely baseline scenario because

a flow-chart or series of questions that lead to a | there are presently an investment barrier and
narrowing of potential baseline options, (b) a a technology barrier to the project

* MoV = Means of Verification, DR= Document Review, I= Interview Page A-9
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. Concl
qualitative or quantitative assessment of implementation.
different potential options and an indication of R
why the non-project option is more likely, (c) a HO\.NeVEr’ .DNV Certlflcatllor_l r(_aqueats 0
qualitative or quantitative assessment of one or verlf_yt € '”Yes”"e”t analysis In oraer to
activity or (d) an indication that the project type project case. See B2.2.
is not common practice in the proposed area of
implementation, and not required by a Party’s
legislation/regulations)?
B.2.8. Have the major risks to the baseline been /1/ | DR | The major risks might be the influence of OK
identified? | Kazakhstan’s political direction. For
example, subsidies to the renewable energy
might have a good influence on the
investment situation.
To reduce the risk, regulation developments
are monitored in the monitoring plan.
B.2.9. Is all literature and sources clearly referenced? /1/ DR | The source for base line assessment OK
| basically from the study of local situation by
Tohoku Electric Power Co.
C. Duration of the Project/ Crediting Period
It is assessed whether the temporary boundaries of the
project are clearly defined.
C.1.1. Are the project’s starting date and operational /1/ | DR | The project is planned to start in 2008 and OK
lifetime clearly defined and reasonable? | the project lifetime is expected to be 21
years.
* MoV = Means of Verification, DR= Document Review, I= Interview Page A-10
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. @ Concl
C.1.2. Is the project’s crediting time clearly defined? /1/ DR  The starting date of the first crediting period OK
iIs November 2008. There is no official
decision by UNFCCC for the treatment of
ERU after the first period (2008-2012).
However, PDD describes the crediting time
is expected to be 7 years from 2008.
D. Monitoring Plan
The monitoring plan review aims to establish whether all
relevant project aspects deemed necessary to monitor and
report reliable emission reductions are properly addressed.
D.1.Monitoring Methodology
It is assessed whether the project applies an
appropriate baseline methodology.
D.1.1. Does the monitoring methodology reflect good /1/ DR  The methodology has been designed for this OK
monitoring and reporting practices? | | project, and reflects good monitoring and
reporting practice.
D.1.2. Is the selected monitoring methodology /1/ DR  The monitoring plan presents the monitoring OK
supported by the monitored and recorded data? | and reporting of the main project
component.
D.1.3. Are the monitoring provisions in the monitoring /1/ = DR | The monitoring plan is consistent with the oK
methodology consistent with the project project boundaries.
boundaries in the baseline study? |
* MoV = Means of Verification, DR= Document Review, I= Interview Page A-11
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. | Concl
D.1.4. Have any needs for monitoring outside the /1/ DR | CEF for calculation of CO2 emissions by (OK)
PrOJeCt boundarIQS been evaluated and if SO, I grld electnc'ty Consumptlon and Organlc
included as applicable? solid waste are obtained outside of the
boundary.
Availability of those data should be
confirmed through the interviews with key
personnel in Kazakhstan. This is out of
scope of this preliminary determination.
D.1.5. Does the monitoring methodology allow for /1/ DR | 1). Methane avoidance CL2
conservative, transparent, accurate and .. .
complete calculation of the ex post GHG | The GHG err_ussmn reduction by tr_]e o
emissions? methane avoidance from the landfill site is
estimated by applying IPCC models and
factors.
2). Grid-electricity
Emission reduction by replacement of grid-
electricity is estimated by monitoring of
electricity supplied to the public grid and
the associated CEF.
DNV requests a clarification on how long
the data is to be archived.
D.1.6. Is_ the monitoring methodology clear and user /1/ DR | The monitoring plan is described by OK
friendly? | | applying CDM standard form and user
friendly.
D.1.7. Does the methodology mitigate possible /1/ = DR  QA/QC procedures are summarized in table OK
monitoring errors or uncertainties addressed?
* MoV = Means of Verification, DR= Document Review, I= Interview Page A-12
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. | Concl
I D-3.
D.2.Monitoring of Project Emissions
It is established whether the monitoring plan provides
for reliable and complete project emission data over
time.
D.2.1. Does the monitoring plan provide for the /1/ | DR  The project emissions might be electricity OK
collection and archiving of all relevant data | | utilization for the project activities and GHG
necessary for estimation or measuring the emissions from bio-electricity generation
greenhouse gas emissions within the project system
boundary during the crediting period? S ) )
The electricity usage at the project premises
is subtracted from the total electricity
generation.
D.2.2. Are the choices of project GHG indicators /1/ | DR | The indicator chosen is the electricity OK
reasonable? | | generated by biogas and supplied to the
local grid. This is reasonable.
D.2.3. Will it be possible to monitor / measure the /1/ DR  These are measured by the electricity meter. OK
specified project GHG indicators? |
D.2.4. Will the indicators enable comparison of project /1/ DR | The data is measured every day and OK
data and performance over time? | | archived by electronic means and on paper.
Thus, this enables comparison of data over
time.
* MoV = Means of Verification, DR= Document Review, I= Interview Page A-13
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. | Concl
D.3.Monitoring of Leakage
It is assessed whether the monitoring plan provides
for reliable and complete leakage data over time.
D.3.1. Does the monitoring plan provide for the /1/ | DR | There is leakage related to transportation of OK
collection and archiving of all relevant data | organic waste by trucks. The number of
necessary for determining leakage? trucks used for the transportation per day is
monitored.
D.4.Monitoring of Baseline Emissions
It is established whether the monitoring plan provides
for reliable and complete project emission data over
time.
D.4.1. Does the monitoring plan provide for the /1/ ' DR | The baseline emissions consist of the CL3
collection and arChiVing of all relevant data methane emISS|ons Wthh are not Collected
necessary for determining the baseline ' and treated by flaring.
emissions during the crediting period? o )
The GHG emission reduction by the
methane avoidance from the landfill site is
estimated by applying an IPCC model.
The content (ID:B-1) of the organic waste in
MSW is measured for the “ex-ante”
estimation of emissions.
DNV requests a clarification which data that
are applied for the estimation of the baseline
GHG emissions from the organic waste for
the ex-post calculations.
* MoV = Means of Verification, DR= Document Review, I= Interview Page A-14
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Draft Final
CHECKLIST QUESTION Ref. | MoV* COMMENTS Concl. Concl
D.4.2. Is the choice of baseline indicators, in particular 11/ DR - ditto -
for baseline emissions, reasonable? |
D.4.3. Will it be possible to monitor the specified 11/ DR - ditto -
baseline indicators? |
D.5.Monitoring of Environmental Impacts
It is checked that choices of indicators are
reasonable and complete to monitor sustainable
performance over time.
D.5.1. Does the monitoring plan provide for the /1/ | DR | Environmental impact is out of scope of the -
collection and archiving of relevant data on pre-determination.
environmental impacts?
D.5.2. Will it be possible to monitor the specified 11/ DR | - ditto -
environmental impact indicators?
D.6.Project Management Planning
It is checked that project implementation is properly
prepared for and that critical arrangements are
addressed.
D.6.1. Is the authority and responsibility of project /1/ | DR  The details in the monitoring plan, including ~ CL4
management clearly described? | the responsibilities of the Japanese entities
involved, need to be completed after the
engineering details are decided.
D.6.2. Is the authority and responsibility for /1/ DR | -ditto -
registration, monitoring, measurement and
reporting clearly described? '

* MoV = Means of Verification, DR= Document Review, I= Interview Page A-15
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. Concl
D.6.3. Are procedures identified for training of /1) DR | -ditto -
monitoring personnel? |
D.6.4. Are procedures identified for emergency 11/ DR - ditto -
preparedness where emergencies can result in
unintended emissions? '
D.6.5. Are propedures_ identified for calibration of /1/ DR  Calibrations of monitoring equipment are OK
monitoring equipment? | explained in D.3 of PDD and the
methodology is based on Kazakhstan’s
standard.s
D.6.6. Are procedures identified for maintenance of /1/ DR See D.6.1.
monitoring equipment and installations?
D.6.7. Are procedures identified for monitoring, /1/ DR  Monitoring, measurements and reporting OK
measurements and reporting? | Procedures are roughly described in D.2 of
PDD.

D.6.8. Are procedures identified for day-to-day records | /1/ DR See D.6.1.
handling (including what records to keep,
storage area of records and how to process
performance documentation)?

D.6.9. Are procedures identified for dealing with /1/ @ DR | SeeD.6.1.
possible monitoring data adjustments and
uncertainties?

D.6.10. Are procedures identified for internal audits of /1/ DR See D.6.1.
GHG project compliance with operational
requirements where applicable?

D.6.11. Are procedures identified for project /1/ DR SeeD.6.1.
performance reviews?

* MoV = Means of Verification, DR= Document Review, I= Interview Page A-16

JI Determination Protocol - Report No. 2005-0234, rev.0 This document is a part of the Validation and Verification Manual




DET NORSKE VERITAS

BIOGAS POWER GENERATION UTILIZING ORGANIC WASTE AND SEWAGE SLUDGE IN ASTANA

Draft Final
CHECKLIST QUESTION Ref.  MoV* COMMENTS Concl. | Concl
D.6.12. Are procedures identified for corrective actions? | /1/ DR | See D.6.1.
E. Calculation of GHG Emissions by Source
It is assessed whether all material GHG emission sources
are addressed and how sensitivities and data uncertainties
have been addressed to arrive at conservative estimates of
projected emission reductions.
E.1. Predicted Project GHG Emissions
The validation of predicted project GHG emissions
focuses on transparency and completeness of
calculations.
E.1.1. Areall aspects related to (_jirect and_ indirect_ /1/ DR | The project emissions will be related to CL5
GHG emissions captured in the project design? | | electricity generation and utilization for the
project activities. This is subtracted from
the electricity generation.
DNV requests the clarification with regard
to the possibility of methane releases at non-
regular operation such as start-up or shut-
down of operations.
E.1.2. Are the GHG calculations documented in a /1/ ' DR @ The GHG calculations are documented in a OK
E.1.3. Have conservative assumptions been used to /1/ DR  For the calculation of biogas power OK
calculate project GHG emissions? generation, organic waste and sewage sludge
* MoV = Means of Verification, DR= Document Review, I= Interview Page A-17
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CHECKLIST QUESTION

E.1.4. Are uncertainties in the GHG emissions
estimates properly addressed in the
documentation?

E.1.5. Have all relevant greenhouse gases and source
categories listed in Kyoto Protocol Annex A
been evaluated?

Ref.

11/

11/

MoV*

COMMENTS

Draft
Concl.

Final
Concl

are estimated by using the data from Astana
City. Conservative numbers from a
Guideline for design of sewage works by
Japan Sewage Works Associationapplied for
determination of the methane concentration
in the biogas.

The CEF applies the generation-weighted
average emissions per electricity unit (t-
CO2:/MWh) taking into account all
generating sources serving the grid of
Kazakhstan.

The monitoring data fro the biogas power
generation and CEF will be applied for the
ex-post estimation of methane.

DR

Monitoring data are utilised for project
emissions estimation.

OK

DR

CH, and CO, are evaluated because the
project is related to the methane generation
and landfill of MSW.

OK

* MoV = Means of Verification, DR= Document Review, |= Interview
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CHECKLIST QUESTION Ref.

E.2. Leakage Effect Emissions

It is assessed whether there leakage effects, i.e.
change of emissions which occurs outside the
project boundary and which are measurable and
attributable to the project, have been properly
assessed.

E.2.1. Are potential leakage effects beyond the chosen 1/
project boundaries properly identified?

E.3.Baseline Emissions

The validation of predicted baseline GHG emissions
focuses on transparency and completeness of
calculations.

E.3.1. Have the most relevant and likely operational /1/
characteristics and baseline indicators been
chosen as reference for baseline emissions?

E.3.2. Are the baseline boundaries clearly defined and = /1/
do they sufficiently cover sources and sinks for
baseline emissions?

E.3.3. Are the GHG calculations documented in a /1/
complete and transparent manner?

Draft Final
MoV* COMMENTS Concl. @ Concl
DR | The project leakage is related to OK
| transportation of organic waste by trucks.
The number of trucks for the transportation
per day is monitored for the estimation of
this leakage.
DR  The baseline emissions from the methane OK
| emissions, which are not treated by flaring,
are determined using an IPCC model.
DR | The baseline boundary includes the landfill OK
site and the public grid.
DR The GHG emission reduction by the OK

methane avoidance from the landfill site is
estimated by applying an IPCC model and

* MoV = Means of Verification, DR= Document Review, |= Interview
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Draft Final
CHECKLIST QUESTION Ref.  MoV* COMMENTS Concl.  Concl

by referring to AM0012 for CDM projects.

E.3.4. Have conservative assumptions been used /1/ DR  The baseline emissions that are not flared CL6

when calculating baseline emissions? from the landfill site are estimated “ex-ante”
by using IPCC model. DOCF is estimated
by considering the temperature in the
landfill.

Recovered methane estimated by referring
US-EPA handbook /3/, which shows the
reasonable recovery efficiency is 75-85%
and 85% is applied for the calculation.

However, DNV requests a clarification with
regard to:

1). Conservativeness of 85% as the recovery
efficiency. The handbook of US-EPA /3/
also explained the collection efficiency can
vary 50 to over 90% and 85% might not
represent a conservative number for
Kazakhstan.

2). Application of IPCC FOD model. The
FOD model is a kinetic approach and the
application of the model might be more
conservative than what is suggested.

E.3.5. Are uncertainties in the GHG emission /1/ | DR  The baseline emissions from landfill site CL6

estimates Pf_Opgfly addressed in the | will be determined ex-ante by using the
documentation IPCC model.

* MoV = Means of Verification, DR= Document Review, I= Interview Page A-20
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Draft Final
CHECKLIST QUESTION Ref. MoV* COMMENTS Concl. Concl
See E.3.4.
The uncertainty for estimation of electricity
generation is reduced by QA/QC procedures
summarized in table D-3.
E.3.6. Have the project baseline(s) and the project /1/ = DR | Both estimations basically follow the OK
emissions been determined using the same proposed New Methodology.
appropriate methodology and conservative
assumptions?
E.4.Emission Reductions
Validation of baseline GHG emissions will focus on
methodology transparency and completeness in
emission estimations.
E.4.1. Will the projecf[ resultin fgwer GHG emissions 11/ DR The project result in GHG emissions than OK
than the baseline scenario? | the baseline case is 308 012 tCO,
equivalent during the year 2008— 2012
F. Environmental Impacts Out of scope
Documentation on the analysis of the environmental
impacts will be assessed, and if deemed significant, an
EIA should be provided to the validator.
* MoV = Means of Verification, DR= Document Review, |= Interview Page A-21
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Table 3 Resolution of Corrective Action and Clarification Requests

Draft report clarifications and corrective action Ref. to Summary of project owner Determination conclusion
requests checklist response
guestion in
table 2
CAR 1: The project has not yet been formally Tablel,1
approved by Kazakhstan and Japan.
CAR 2: Approval from the Parties are not yet Tablel,10
submitted.
CL 1: DNV Certification requests to verify the B.2.2, 2.5,
investment analysis in order to confirm the investment 2.6,2.7
barrier and the conservative assumptions used for
unknown factors.
CL 2: DNV requests a clarification with regards to D.1.5
how long the data is to be archived.
CL 3: DNV requests to clarify which data is applied D.4.1-43
for the estimation of the baseline GHG emissions from
the organic waste for ex-post calculations of
emissions.
CL 4: The details in the monitoring plan, including the D.6
responsibilities for the Japanese entities involved,
needs to be completed after the engineering details are
decided.
E.1l1

CL 5: DNV requests the clarification with regard to
the possibility of methane releases at non-regular

Page A-22

JI Determination Protocol - Report No. 2005-0234, rev. 1

This document is a part of the Validation and Verification Manual




DET NORSKE VERITAS BIOGAS POWER GENERATION UTILIZING ORGANIC WASTE AND SEWAGE SLUDGE IN ASTANA

Draft report clarifications and corrective action Ref. to Summary of project owner Determination conclusion
requests checklist response
guestion in
table 2
operation such as start-up or shut-down of operations.
CL 6: DNV requests a clarification with regard to: E.3.4,3.5

1). The conservativeness of 85% as the recovery
efficiency. The handbook of US-EPA explained that
the collection efficiency can vary 50 to over 90%.

2). Application of IPCC FOD model. The FOD model
is a kinetic approach and the application of the model
might be more conservative than what is suggested.

- 000 -
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