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‘ SECTION A. General description of the project |

‘ A.l.  Title of the project: |

Usage of alternative raw materials at Kryvyi Rim@@mt, Ukraine.
Sectoral scope 4: Manufacturing industties

PDD version 2.0 dated 20 August 2010.

A.2.  Description of the project

Cement production is a highly energy intensive psscthat generates significant emissions of
greenhouse gases, in particular COhere are three main sources of ,Gfissions in the cement
production process. The first source is fossil feeinbustion and the second source is the chemical
decomposition of the limestone into calcium oxidel @arbon dioxide. The third source, being smaller
as to compare with the first two, is the grid emaiss due to electricity consumption of plants motor
drives (e.g. kiln rotation, pumping, fans) and otbewer consumers.

The project is aimed at significant decrease of eéha@ssions originating from calcination of raw
materials in the clinker kiln at Kryvyi Rih Cemeplant in Ukraine. Emissions from calcination can be
decreased by addition of alternative raw mateTiéMC) which do not contain carbonates. Such
alternative materials are metallurgical slag ofet#nt types, ashes generated at power plantsusieat
coal fuel.

Kryvyi Rih cement is the major cement producersQentral Ukraine. The plant is owned by
HeidelbergCement, one die world’s leading producers of building materiddsyvyi Rih Cement was
built in 1952 and fully modernized in 1983. Sinde tmodernization the plant uses dry production
process — one rotary kiln with calciner and mudiggt cyclone system capable to produce approximately
1.0 to 1.1min ton of clinker annually.

It was planned to increase step by step over2years the share of AMC in the raw material mix to
approximately 20% by mass from the level of abdst vhich was achieved before the project start in
2004. This level is taken for the baseline as frrtdescribed in Section B. To adopt such high
proportion of AMC the composition of raw material®uld be adjusted by increasing the number of
components to keep the clinker chemical composiaod quality within the required limits. The
decision to implement the project was taken dufiif2 to 2003 and respective preparatory steps were
taken as described further in section A.4.

Conventional raw materials for clinker manufactgriare limestone and clay with addition of small
amounts of correcting additives (ferrous oxide).

As stated in the plan, from 2004 blast furnace slag being added into raw material mix, thus plytia
replacing the natural raw materials. The annualwarhof slag added since the beginning of the ptojec
is presented in Supporting Document 5 (SD5). Thg # being added into the raw mix, prior to raw
mills, and mixed/milled together with other raw ewaals (limestone, clay, additives) prior to enteri
the clinker kiln. The slag being originated frofadi furnace process has already passed the tieadine

! http://cdm.unfccc.int/ DOE/scopelst.pdf
2 AMC is defined as de-carbonated materials (...),A@80015/version02
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high temperature and does not contain calcium aagnesium carbonates. Therefore, during thermal
processing in clinker kiln at high temperatureaed not decarbonizes with emission of,Gk® natural

raw materials do. The more slag in the raw milg lass CQis emitted during burning of materials in
the kiln.
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‘ A.3. Project participants:

Kindly indicate if
the Party involved

Party involved Legal entity project participant wishes to be
(as applicable) considered as
project participant
(Yes/No)

PJSC Heidelbergcement Ukraine

Ukraine (Host party) (Krywyi Rih Cement) No
Germany HeidelbergCement No
Netherlands Global Carbon BV No

Table 1. Project Participants.

Role of the Project Participants:

* PJSC Heidelbergcement Ukraine (former Kryvyi Rihn@at) is the legal entity operating and
owning the cement plant. Kryvyi Rih Cement is immpénting the proposed Jl project;

* Heidelbergcement is the mother company owning Od8idelbergcement Ukraine (former Kryvyi
Rih Cement). It is providing specific technical exfise and supervision for this challenging pragject

* Global Carbon BV is responsible for the preparatbthe investment as a JlI project including PDD
preparation, obtaining Party approvals, monitoang transfer of ERUSs.

A.4.  Technical description of the_project |

Cement is one of the major constructions matededsind the world. Production of cement is a highly
energy intensive process and as a result its ptweucontributes a significant share of world £O
emissions.

The project is aimed at reduction of €@eleased during calcinations or decarbonisatiorrasd
materials in the kiln at high temperature.

It was foreseen to increase alternative raw masetiieat do not contain carbonates (AMC) share w ra
mix entering the kiln from some 4% to some 20% miyithe period of 2004 to 2007 and maintain this
share in the future. The proportion of AMC wouldibereased gradually over several years to adept th
process in order to keep required clinker quality aomposition.

AMC used in the project is mainly granulated bfashace slag, some air cooled blast furnace sldg an
bottom ash from power plants.

Before project implementation, only traditional ramaterials (limestone, clay, corrective additives)
were used.
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‘ A.4.1. Location of the project |

Ukraine
| J :J'la
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Figurel: Ukraine, the project location and neighboring countries

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

Dnipropetrovs’k oblast

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

City of Krywyi Rih is located 80 km south-west froDnepropetrovsk, the biggest regional centre of
Central Ukraine, which is located at Dnipro ri&0 km south-east from Kyiv, the country capital.

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



@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 lE@’

Joint Implementation Supervisory Committee page 6

A.4.1.4. Detail of physical location, including iformation allowing the unique

Kryvyi Rih is a large and developed industrial citythe centre of Ukraine. The industrial clustér o
Kryvyi Rih includes biggest country full cycle métagical plant Arcelor-Mittal Kryvyi Rih, a number
of machine building, construction and mining cormipanThe region possesses the country’s largeast iro
ore deposits.

The JI Project site location co-ordinates are®527N, 3326’ E. The project spatial boundaries are
shown at the figure 2 below. They coincide with teenent plant site as shown in the figure.

gbicoTa penceda 102im

Figure 2: The cement plant site at south-eastern part of Krywyi Rih®.

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

General description of cement production
The cement production process consists of four si@ps:

1. Raw materials extraction

The main chemical compounds necessary for cementuption are contained in limestone or chalk
(CaCQ) and clay or loam (Si§) FeOs; and ALO,). Limestone (or chalk) and clay (or loam) are
extracted from natural deposits, crushed and tateqh to the cement production site.

2. Processing of raw materials
Processing is required to crush, homogenize thena#t and corrective additives. Crushed limestone
and clay are mixed in a proportion of approximatly. In the case of wet production technology wate

% Google Earth
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is added to form slurry, which is later evaporaiedhe drying section of the rotary kiln. In theydr
process raw materials are mixed, (in some caseswarials are preliminary dried to improve tramspo
conditions), milled and homogenized without addugter. The waste heat from the dry kiln can be
used to dry the raw materials on the preparatiagest

3. Clinker burning (pyroprocessing)
The raw meal is passed to a rotary kiln. Undeiiifleence of high temperatures, limestone (calcium
carbonate) is calcined into lime (calcium oxidegl @arbon dioxide:

CaCO, + heat = CaO + CO,

This chemical reaction is one of the two main sesiraf carbon dioxide during cement production.
The other main source of G& fuel burning in order to heat the kiln. Aftéietcalcination, the calcium
oxide reacts with the other chemical compoundsemteat the temperatures between 1400 — 4250
This reaction is called sintering. The final prodatthese reactions is called clinker. Clinkerttbames
out of the kiln is cooled and heat returned tophmcess by clinker coolers. Approximately 1.55 tohs
raw materials are used to produce one ton of dinke

4. Making cement from clinker

The last stage of cement production is fine crughlifclinker in cement mills to the state of powder
Mineral components (e.g. slag, fly ash, or gypsam)added to the clinker and milled together ireord
to produce different types of cement.
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Production process at Kryvyi Rih Cement
Plant operates one dry rotary kiln with calcined agclone system.
Capacity of the kiln is 4200 t/h of clinker. Theefwsed is natural gas as predominant fuel in cgunt

cement industry. However, similarly to many Ukramicement plants, fuel switch from gas to local
coals is scheduled in some middle to end 2009.

The process flow diagram is presented below.

Production Diagram Kryvyi Rih Cement
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Figure 3: Existing dry process at Kryvyi Rih Cement.
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Raw materials for clinker manufacturing

Stuation before project implementation.

During long period of plant’'s operation since corssioning in 1983 only traditional raw materials
(limestone and clay) were used. In late 1990-xc€sitP97) certain test usage of AMC were performed
and finally, by 2004 the proportion of AMC usageB{Es) was stabilized at the level of some 4%
(Supporting Document SD5 for slag percentage amditver years and months and SD4 for data of raw
material components and their chemical compositiimvas found that the adoption of up to 4% of
GBFS did not require significant changes of rawamat composition and kiln operation and clinker
quality remained stable.

The incentive to start of usage of AMC was the ity to replace part of limestone which was
transported from remote location by locally avd#afiag disposed at Kryvyi Rih metallurgical plant.
GBFS was chosen as AMC due to possibility to usétitout separate grinding.

Stuation after project implementation.

In order to use higher proportion of AMC processtidevere made which has shown that increase the
share of AMC higher than 4% would require changesmw material composition i.e. more complex
raw mix with some five components became necessasy SD4). Before project implementation the
raw mix contained only three components (limestate; and iron additive).

In order to adopt higher proportion of AMC KryvyilRCement, based on experience of addition of up
to 4% of slag decided to make an investment of &ldgh MEuro into additional equipment and
instrumentation.

Over the period of 2004 to 2008 the proportionlafsvas being increased from some 4% to 15-20%
(see SD5 for slag addition percentage). These stadw that the slag addition is not stable durirg th
year and can vary from months to months. It camy#ained by difficulties in adjusting the raw mix
composition, clogging of materials into the kilncbynes. Therefore, the annual average figuresode t
used in order to measure the share of AMC addition.

Dry rotary kiln with cyclone system can be opera8&® to 320 days per year. The total production
capacity of the existing installation can be apprately 1.1 million tonnes of clinker per year.

New equipment that will be installed for the prdjeiocluding the sophisticated process control and
measurement devices will require additional tragnior the operational personnel. Heidelberg cement
being an owner of Kryvyi Rih has substantial expece in operating and maintaining such equipment,
will provide the necessary training.

Fuels in the cement sector

Important for cement sector projects is the typauef used.

In the countries - former Soviet Union members ratgas has been subsidized, allowing cement
factories to continue using natural gas wherea#/astern Europe and worldwide coal has been the
main source of fuédiue to the higher cost of natural gas. Over pagtaBs all the cement plants in the
country have been facing an increasing price afimhigas. During 2005-2007 a doubling of gas prices

* GBFS is defined as granulated blast furnace skgGlobal Slag webpage
http://www.propubs.com/GS/SlagBasics.htm

® “Best Available Techniques” for the cement induys€ EMBUREAU, 1999
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occurred for the industrial consumers and it isyvenlikely that gas prices will not only return to
previous level, but even stay at the current fevel

As the fuel cost is an important factor in the proitbn cost of cement, as well as reliability of it
supply, Heidelbergcement decided to install a caling and handling system at Kryvyi Rih cement to
enable the factory to switch to coal in the midiieend of 2009. The coal equipment is expectedeto b
fully commissioned in the middle 2009.

The trend of the price of natural gas is upwards aill, in time, approach a level similar to those
Western and Central Europe. It is therefore ursgalito assume that the plant will continue using
natural gas as main kiln fuel after the commissigref the coal mill (for reference: the conventibna
fuel in cement factories in Western Europe, USAin@rand India is coal). Due to these factors only
coal can be regarded as credible type of fuel th,dmaseline and project scenarios.

A.4.3. Brief explanation of how the anthropogenic emissian of greenhouse gases hy
sources are to be reduced by the proposed Jl projedncluding why the emission reductions would
not occur in the absence of the proposed projectaking into account national and/or sectoral
policies and circumstances:

The objective of the proposed project is to pdytie¢place the natural raw materials used for @mk
manufacturing by slag. Slag being de-carbonate@&madtallows the reduction in carbon emissions due
to calcinations of raw materials containing calciamd magnesium carbonates into the kiln at high
temperature. The project anticipates a usage aitad@o of slag in the raw mix which would replace
the natural raw materials like limestone and clay.

Years
Period before 2008 for which emission reductiorms a 4
estimated
Estimate of annual emission reductions
Year . .
in tones of C@equivalent

2004 51,694
2005 93,252
2006 119,561
2007 106,684
Totgl estimated emission reductions over the _ 371191
period before 1 January 2008 (tones of CO2 equitiale '
Annual average of estimated emission reductions
over the period before 1 January 2008 92,798
(tones of CO2 equivalent)

Table 2: Estimated emission reduction before the start of the crediting period

® http://en.wikipedia.org/wiki/Russia-Ukraine_gasslite
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Years

5

Estimate of annual emission reductions

Vel in tones of C@equivalent
Year 2008 104,388
Year 2009 123,199
Year 2010 123,199
Year 2011 123,199
Year 2012 123,199
Total estimated emission reductions over the
crediting period 597,182
(tones of CO2 equivalent)
Annual average of estimated emission reductions
over the crediting period 119,436

(tones of CO2 equivalent)

Table 3: Estimated amount of emission reductions over the crediting period

Period after 2012 for which emission reductions ar| Estimate of annual emission reductions in toneS©f
estimated equiv.
Year 2013 123,199
Year 2014 123,199
Year 2015 123,199
Year 2016 123,199
Year 2017 123,199
Year 2018 123,199
Year 2019 123,199
Year 2020 123,199
Total esti'ma.ted emission reductions over the perig 985 588
indicated (tones of CO2 equiv.) '
Annual average of estimated emission reductions o 123,199
the period within 2013-2020 (tones of CO2 equiv.)

Table 4: Estimated amount of emission reductions generated after the crediting period

A.5.

On the 15 of January 2004 the Ministry of Enviromtngf Ukraine has issued a Letter of Endorsement
#273/21-7 supporting the slag addition project aivifi Rih Cement.

On the 30 of October the Letter of Approval of tetherlands #2009J112 has been issued.

On the 19 of January 2010 the German Federal Emvient Agency; German Emission Trading
Authority has issued the German Letter of Approf@l the proposd project.
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On the 26 of July 2010 the National Environmemakktment Agency of Ukraine (DFP) has issued a
Letter of Approval #1106/23/7 for the proposedj@ca
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SECTION B. Baseline |

‘ B.1. Description and justification of the baselineehosen: |

Any baseline for a JI project should be set in ataonce with the “Guidance on criteria for baseline
setting and monitoring’ In accordance with this Guidance, the projectigipants may use approved
CDM methodologies (article 20 (a) of the Guidanoe)can establish a baseline in accordance with
appendix B of the JI guidelines using selected elgmor combinations approved CDM baseline and
monitoring methodologies (....) as appropriate (&tk0 (b) of the Guidance).

For the cement industry for projects related togasaf alternative raw materials the existing CDM
“Approved consolidated baseline and monitoring mdthogy” elements of ACMO0015 version 0@an
be used.

This methodology is applicable to project actistibat use alternative raw materials that do notaso
carbonates (AMC) in cement kilns for the productadrclinker. The AMC partially or fully substitutes
raw materials that contain calcium and/or magnestarbonates (e.g. limestone) and that would
otherwise be used in the kiln. This methodologgpplicable under the following additional conditson

* Use of alternative materials shall increase neither capacity of clinker production nor the
lifetime of the equipment;

* The methodology is applicable to existing as weltagreenfield plants;

* Type and quality of produced clinker remain the samboth baseline and project case;

* Alternative raw materials have been never usedh& rhanufacturing facility prior to the
implementation of the project activity;

* The quantity of AMC available shall be at least tinges the quantity required for meeting the
demand of all existing users, (...).

* There is sufficient historical information aboutettelinker manufacturing facility, the raw
materials used and energy performance of the kiln.

This methodology is not applicable for the follogiactivities:

* Energy efficiency initiatives for improvements iropess equipment (...)
* Fuel switching

The proposed project activity has deviations frequirements of ACMO0015 and therefore do not allow
full application of ACM0015:

* Krywyi Rih cement plant was using the AMC priorfgooject activity start, however to a small
extent (less then 4%).

Due to the difference mentioned above, the ACMOfArb be used only partially.
A Jl specific approach was chosen based on elernétiie ACMO0015.

Finally, for proving the additionality of the prajethe most recent “Tool for the demonstration and
assessment of additionality (version 05.2)” haslaggplied. Please refer to section B.2.

" http://ji.unfccc.int/Ref/Guida.html
8 http://cdm.unfccc.int/EB/036/eb36_repanl5.pdf
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The following step by step approach is appliedroleo to describe and justify the baseline chosen.
Step 1. Indication and description of the theoretial approach chosen regarding baseline setting

The baseline is the scenario that reasonably reptesthe anthropogenic emission by source of
greenhouse gases that would occur in absence oprthEosed projett The proposed project, not
developed as a Jl project, has been included adtenmative as well. These alternatives are asdesse
whether or not these alternatives are credible pladsible. The consistency between the baseline
scenario determination and additionality determamahas been checked.

In accordance with the Article 20 of JISC Guidanoption B for establishment of the baseline is
selected:

(b) Alternatively, the project participants may establish a baseline that is in accordance with appendix
B of the JI guidelines. In doing so, selected elements or combinations of approved CDM baseline and
monitoring methodologies or approved CDM methodological tools may be used, as appropriate.™

Taking into account the JI specific approach setkdor baseline establishment above, in accordance
with the Article 21 of JISC Guidance, baseline Ww#! identified according to option B of this aréicl

(b) By identifying and listing plausible future scenarios on the basis of conservative assumptions and
identifying the most plausible one.™

The approach described above has been used tdfydbetbaseline scenario for Kryvyi Rih Cement.

The most plausible future scenario will be ideetifiby checking that all alternatives are consisiettt
mandatory applicable laws and regulations and hyopaeing a barrier analysis. Should only two
alternatives remain, of which one alternative stloepresent the project scenario with the JI ineent
the CDM Tool “Tool for the demonstration and assexst of additionality” shall be used to prove that
the project scenario cannot regarded at the massitile one.

Step 2. Application of the approach chosen

Sub step 2a. I dentifying and listing plausible future scenarios.

To identify all realistic and plausible alternatyeall options which are consistent with curremtdaand
regulations were regarded. According to ACMO0O015,lesst the following scenarios have to be
considered:

* The continuation of the current practice, i.e. @nscio in which the company continues cement
production using the existing technology, fuel mals and raw materials;

» A scenario in which traditional raw materials, lst@ne and clay, are partially substituted by
AMC™ at a different rate than that of the project sdendf relevant, different scenarios
varying the degrees of different raw materialstioase developed,;

* The proposed project activity not undertaken as GiMI project.

° JI guidelines, appendix B

% Guidance For Criteria On Baseline Setting And Monitoring, Joint Implementation Supervisory Committee,
Article 20 (b)

' Guidance For Criteria On Baseline Setting And Monitoring, Joint Implementation Supervisory Committee,
Article 21 (b)

12 Alternative raw materials for clinker manufacturithat do not contain carbonates
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At Kryvyi Rih Cement several options of slag usage technically feasible and are discussed below.

Sag amount usage:
a. Using 0% slag
b. Using 4% slag
c. Using 20% slag

Type of AMC used:

There can be various types of AMC used for clink@mufacturing. Commonly available is the blast
furnace slag (BFS). Different forms of BFS are proetd depending on the method used to cool the
molten slag in the iron production process. Thesadyrcts include air-cooled blast furnace slag
(ACBFS), expanded or foamed slag, pelletized €lad,granulated blast furnace slag.

The two main types of BFS originate from pig irorogiuction in Ukraine are ACBFC and GBFC.
Second type of AMC is the electric arc furnace $B4FS) originating from steel production. Power
generation can be the source of another AMC, thiimoash, produced during combustion of coal in
the boilers of thermal power plants (TPP).

According to abovementioned, the following AMCstloeir combination can be considered:

EAFS;

Bottom ash from TPPS;

Air-cooled blast furnace slag ACBFC ;

Water cooled BFC (granulated slag or GBFC);
Mixture of GBFC and ACBFC of different proportion

"o 0T

Availability of EAFS is low in Ukrainian metallurggs the share of steel produced in EAF is low.
Moreover, there is no EAF operating at metallurgigiants in Kryvyi Rih region. Hence, usage of

EAFS as AMC is unlikely as it is i) much less aghle in the country in general, ii) if to be uselall

be transported from remote location. Therefore, §Afan be excluded from further consideration as
project AMC type.

Bottom ash chemical composition depends to a gnei@int from types of coals combusted at the TPP
and storage or disposal conditions.

Kryvyi Rih TPP typical bottom ash is very low in Gand MgO (see Annex 4). It has been used as
an aluminosilicate additive rather than as AMC. rEffiere, it is further excluded from consideration
of types of AMC.

Combining the remaining available options generage®n alternative baseline scenarios:
Slag usage of 0%

Air cooled slag usage of 4%

Air cooled slag usage of 20%

Granulated slag usage of 4%(continuation of theetuipractice)

Granulated slag usage of 20%(proposed projectiggtiv

Addition of 4% of GBFC/ACBFC mixture

Addition of 20% of GBFC/ACBFC mixture

NogbkbwnNnE

The seven alternatives are described below in hetail.

1) Production of clinker without slag addition
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Kryvyi Rih Cement started production of clinker dindhe very beginning using traditional composition
of raw material mix which consisted of approximgtéi% of limestone and 24% of clay (see SD5 for
raw material mix composition). Such basic compositvas kept during many years approximately up
to the end of 1990s. This alternative would couostitto full cancellation of slag usage as AMC for
clinker production and return to initial design remx composition as it was in 1980-1990s.

2) Production of clinker adding 4% of air cooled slag

This alternative represents addition of some 4%aiofcooled slag into the raw material mix. The
incentive for this alternative is the reductionspicific kiln fuel consumption due to lower caldioa
of raw materials in the kiln.

To use the ACBFC, it has to pass crushing and sorge Additional equipment installation can be
required or the slag supplier has to crush andesciteprior to shipment to Kryvyi Rih cement sifes
BFS has different chemical composition than thataditional raw material mix, it would be necegsar
to change the proportion of other raw materialscfarker kilns.

\ 3) Production of clinker using 20% of air cooled slag

Similarly to Alternative 2 above, slag would be addto raw material mix in bigger volumes of
approximately 20%.

\ 4) Production of clinker using 4% of granulated slag

In this scenario some 4% of GBFS would be adddtieaaw material mix for clinker production. The
incentive for this alternative is the reductionspicific kiln fuel consumption due to lower caldina
of raw materials in the kiln.

Unlike the ACBFC, the GBFS does not require sepameliminary processing like crushing and
screening. It is grinded and mixed together witleotcomponents.

Similarly to alternatives 2 and 3 above, BFS hdfeint chemical composition than that of traditbn
raw material mix, it would necessary to changepttoportion of other raw materials for clinker kilns
This alternative represents the continuation o$teng activity.

\ 5) Production of clinker using 20% of granulated slag |

Similarly to Alternative 4 above, GBFS would be addn just bigger proportion of approximately 20%.
In practice, the proportion of slag addition durdfiferent times of the year could vary in the rarg
some 15 to 25% and the actual slag share woulddmgtoned annually.

\ 6) Production of clinker using 4% of slag mixture of GBFSand ACBFS |

This alternative represents using both, granulatedi air cooled slag in certain proportion, to [aisti
replace traditional raw materials in clinker protloic. The incentive of slag addition would be, darly
to alternatives above, the reduction of specifim Kuel consumption due to lower calcination of
materials into the kiln. GBFS and ACBFS have simithemical composition, but rather different
mechanical properties. Unlike the GBFS, the ACBRS mequire preliminary crushing and screening
before introduction to the raw material flow. Theentive to use ACBFS in addition to GBFS is the
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better availability of the latter from the metafiigal plans, because it is less demanded and used b
cement and other industries. In most cases bignwetu of ACBFS are still disposed close to
metallurgical plants.

\ 7) Production of clinker using 20% of slag mixture of GBFS and ACBFS

Similarly to Alternative 6 above, mixture of GBFEARACBFS would be used to partially replace the
traditional raw materials in c linker productionhd share of slag added would be increased to some
20%. In practice, the proportion of slag additauring different times of the year could vary ireth
range of some 15 to 22% and the actual slag shauévibe monitored annually.

This Alternative represents the proposed JI projeatvhich Kryvyi Rih Cement would increase the
addition of slag to some 20% and use mixture of GBIRd ACBFS. It does not take any Jl incentive
(transferring ERUS) into account. The required stieent would be approximately 1.5 million Euro.
This alternative had become fully possible with itherease of slag addition since 1 Jan 2004.

Sub step 2b. Consistency with mandatory applicable laws and regulations.

Existing Ukrainian laws and regulations does netriet the usage of AMC in clinker manufacturing.
Therefore, it can be considered that all listedrakitives do not contradict existing laws and ragjoihs.

Sub step 2c. Barrier analysis

Kryvyi Rih Cement has been supplying cement for Whkeainian market for a long time. Within this

market it should work within the following constngs:

* The factory should meet the quality requirementgsotlients;

e Technical risks, including the risks related to AM€age shall be minimized and properly
mitigated;

* The factory should be able to meet the growing dehfar cement on the Ukrainian market;

* And the factory should be efficient and profitabtehe same time;

Kryvyi Rih Cement started producing cement usirglitional raw materials (limestone and clay) since
the very beginning in 1982. Usage of traditional raaterials has been the predominant practicedan th
cement industry in Ukraine.

Addition of AMC in small amounts and irregularlyo\eever, can be traced back to 1997. The incentive
for it was, in absence of GQrading prospective, primarily the usage of reklif cheap slag, being
disposed by metallurgical plants and, secondly,pib&sibility of minor reduction of specific kiln él
consumption. Addition of AMC was limited by justveeal percents due to technical difficulties retate
to operation of kiln system caused by slag.

Below the barriers are described that prevent stage:

1) Difficulties and disturbances in kiln system openat Addition of both, GBFS and ACBFS
into a raw mill. Due to higher sulphur and chlorine content in sk@gto compare with
traditional raw materials, increasing the shareslaiy leads to increase of sulphur and
chlorine content in hot raw meal in cyclone sysighich creates clogging of the raw meal
in the cyclones. This results in interruption obguct flow through the kiln system, forces
outages of the kiln and negatively impacts to fisration which can be considered as risk of
technological failure (see SD2);
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2) Slag represent a rock-like or glassy material wingdharder and coarser than traditional raw
materials which results in faster wear of raw redparators, gas ducts, raw mill ducts and
calciner. This result in increased repair cost @ectease of interval between repairs;

3) Usage of AMC increases the complexity of raw mixt@asompare with traditional raw
materials for clinker production. In order to maint the required clinker quality and
composition, more components shall be used. Beboogect implementation only three
components were used. Implementation of projectidvoequire using five components (see
SD4) which would require implementing on-line monibg of raw mill and clinker
chemical composition in order to maintain requicédker quality.

The existing dry kiln system is in good operatioocahditions and can be operated at least till 2Th2.
clinker production will be approximately 1 millidon a year.

Assessment of alternative 1: Production of clinker without addition of AMC

Usage of traditional natural raw materials is adprainant practice in country cement industry. Kiyvy

Rih Cement was operating on natural raw material smce the very beginning till the end of 1990s,
when testing of small percentage of AMC additicarteid. The test proved the possibility to use small
percentage of slag.

There are no legal or environmental requiremenishwvould enforce Kryvyi Rig Cement to use AMC.
The existing production equipment can continue ajpen at least until 2012. Therefore, the Altervati
1 is reasonable and feasible.

Assessment of alternative 2: Production of clinker adding 4% of air cooled slag

ACBFS has never been tested as the AMC. It hasidenable differences in structural properties and
important for the kiln operation difference in sultontent as to compare with GBFS (tests were made
during several years by 2004).

These differences may require installation of safgagrinding/screening facility for slag (at prdjsite

or, alternatively, at slag origin site), sophistexh modernization of kiln gas side elements (e.qg.
introduction of gas bypass). These measures wegjdire at least two years to be implemented and all
the adjustments made. The result could be not sefidehowever. This represents an unnecessary risk
Therefore, this alternative is not reasonable.

Assessment of alternative 3: Production of clinker adding 20% of air cooled slag

Similarly to Alternative 2, ACBFS would be addedtb® raw material mix, but in higher proportion of
approximately 20%. Due to same reasons as areiloiedan Alternative 2 above, Alternative 3 is not a
reasonable one.

Assessment of alternative 4: Production of clinker adding 4% of granulated slag

In this scenario some 4% of GBFS would be addddaaaw material mix for clinker production. Other
AMC like ACBFS would not be added. The incentive tluis alternative is the reduction of specifiakil
fuel consumption due to lower calcination of rawtenials in the kiln.

Unlike the ACBFC, the GBFS does not require sepamatliminary processing like crushing and
screening. It is grinded and mixed together witheotcomponents. Tests were made during 2000-2003
to adopt the slag usage (to find out the optimurten& composition and to install necessary equitme
and instruments) which had proven the possibilitgdmission of certain proportion of slag.

Thus the Alternative 4, which represents the camtiion of existing practice, is credible and plalesi

Assessment of alternative 5: Production of clinker adding of 20% of granulated slag
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Similarly to Alternative 4 above, GBFS would be addn a bigger proportion of approximately 20%. In
practice, the proportion of slag addition durindfetient times of the year could vary in the randge o
some 15 to 25% and the actual slag share woulddmtoned annually. Other AMC like ACFS would
not be added.

The GBFS is available from Ukrainian metallurgipénts (the nearest one is located in the same town
of Kryvyi Rih). GBFS is widely used as an aggregate insulating material. It is also been usecaasl s
blasting shot materials. But mostly GFBS is usedhroercially as a supplementary cementitious
material in Portland cement concrete (as a minadxhixture or component of blended cement).
Increasing consumption of GBFS can lead to risihgt price and reduce availability of it on the
market.

Thus, increasing the share of GBFS in clinker pobidn to considerably high proportion of 20% may
represent a risk (material cost and availabilifrpm this point of view, usage only GBFS as AMC in
large proportion for clinker production is realgsbiut not a credible alternative.

Assessment of alternative 6: Production of clinker using 4% of slag mixture of GBFS and ACBFS

This alternative would represent using both, grammd and air cooled slag in certain proportion, to
partially replace traditional raw materials in &kém production. The incentive for this Alternatiweuld

be adoption of more complex AMC consisting of atomig of GBFS and ACBFS and better availability
of ACBFS. This alternative does not offer othenddfis (like reduction of CQemissions or decrease in
specific kiln fuel consumption) as to compare t® Miternative 2 (addition of 4% of GBFS).

This alternative would become fully possible afaccessful fulfillment of tests to adopt the mietwf
granulated and air cooled BFS and possibly ingtalizof additional equipment and instruments.
Alternative 6 is a realistic but not a plausiblezon

Assessment of alternative 7: Production of clinker using 20% of slag mixture of GBFS and ACBFS
Similarly to Alternative 6 above, GBFS and ACBFSulbbe used. The proportion of AMC would be
increased to some 20%. In practice addition of Ab#D float in the range of 15 to 25 % in function of
kiln operation requirements and raw material contmrs The incentives of this alternative wouldipe
decrease of specific kiln fuel consumption due dwdr calcinations of AMC in the kiln and ii)
possibility of usage of disposed ACBFS being les=duby cement and other industries.

Increase the usage of AMC to such high extent blbareaumber of technical risks which could result i
distortion of kiln system operation and which aceessed in section B.2. From this point of view the
Alternative 7 is not credible and plausible.

Sub step 2d. Baseline identification

Alternatives 1 and 4 are the remaining realistid aredible alternatives, which do not face prohibit
barriers. The Alternative 4 has the lowest emissiand, in accordance with the methodology, is
identified as the most conservative baseline se@nar

Baseline Emissions

The baseline emissions are established in theWoitpway:

1. Emission sources in the baseline are: calcinattombustion of fuel in the kiln; consumption of
electricity for raw mill preparation, kiln operatipfuel preparation and feeding; consumption of
additional fuel for drying of raw meal or fuel dngj (e.qg. if coal is used).

1. The baseline emission of the kiln fuel is basedaothree years average kiln efficiency and the
carbon emission factor of the (or mix of) fuel usedhe project scenario. This approach is idehtica
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to the approach used in the project JIOO8Witch from wet-to-dry process at Podilsky Cenient
which determination was made final;

2. Similarly to the approach used in the project JIQdfaseline setting of AMC percentage and non-
carbonated CaO and MgO contents in the raw millcimdter;

3. Clinker and raw mill volume were set in a similaayto ACMO0015;

4. The baseline emissions of the grid are establisis#ty the Ukrainian standardized grid factor as
mentioned in Annex 2;

In order to elaborate baseline emissions the fafigussumptions were made:

e The emissions at the quarry would remain the s&mieially, substitution of quarried raw materials
by AMC would lead to fewer raw materials quarribldt taking this reduction into account is
conservative;

* The technical life time of the existing kiln exteni at least the end of the crediting period,;

* AMC (slag), used to replace traditional raw maisries being transported from the adjacent
metallurgical plant Arcelor Mittal Steel Kryvy Rilshich is located in the same city of Kryvy Rih.
Replacement of the amount of traditional raw matery slag reduces the volume to be transported
to the plant site. Therefore, there are no addti@missions due to slag transportation and hence
leakages due to transportation are not applicable.

Similarly to ACMO0015, the baseline emissions arewated as follows:

Baseline emissions are calculated as follows:

Where:

BEy = BECalcin + BEFC + BEDust + BEdry + BEEL_grid

Where:

BE, is the baseline emissions for the year y @CO

BEcakin is the baseline CQOemissions from calcinations of calcium carbonatd magnesium
carbonate contained in the raw materials duringibgrin the clinker kiln (tC¢)

BErc is the baseline emissions due to kiln fuel comioastiCQ,)

BEp.st is the baseline emissions due to discarded dast kiln bypass and kiln exhaust de-

dusting system (tC£)

BEay is the baseline emissions due to additional &aglsumption for raw materials or fuel

preparation, (tC¢

BEeL gria is the baseline emissions due to grid electrioiiysumption (tCQ)

Baseline emission from calcinations

Calcin —

CLNK, ><[0.785>< (CaOq i ss X CLNK 3y —CaOp, o X RM g )+ j

CLNK g | +1.092x (MgOq i ay X CLNK gy = MOy o X RM 44 )
Where:
BEcakcin is the baseline C@&mission from calcinations of calcium carbonaté an
magnesium carbonate (tCO2)
0.785 is the stoichiometric emission factor f@aCGC(tCO2/tCaO)
1.092 is the stoichiometric emission factor fog@®tCO2/tMgO)
CaOcink sl is the non-carbonate CaO content in clinker iseliae (tonnes of CaO/tonne of
clinker)
CaOgw_gsi is the non-carbonate CaO content in raw meal gelbze (tonnes of CaO/tonne
of raw meal)
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MgOcink Bl is the non-carbonate MgO content in clinker indbag (tonnes of MgO/tonne
of clinker)

MO rm gl is the non-carbonate MgO content in raw meal isebae (tonnes of MgO/
tonne of raw meal)

CLNK gy is the annual production of clinker in the baselftonnes)

CINKy is the actual annual production of clinker ie firoject year y (tonnes)

RMzgsg is the annual consumption of raw meal in theslias (tonnes)

Baseline emissions from combustion of fuels in theln
In order to obtain the baseline value of emissiuns to combustion of fuel(-s) in the kiln, the bigtal
specific kiln energy consumption values were used

Z(Fci,y X NCV, x EFCOZ,y)

= P X
BE. = KEgq Z(Fci,y . NCVi) CLNK,
Where:
BEgc is the baseline emissions due to kiln fuel comioastiCQ)
KEgsL is the specific baseline kiln calorific consunopti(kiln efficiency) (GJ/t clnk)
FG,y is the kiln fuel of type i consumption during y®ar y (tons or thousand Nm
EFcozi is the carbon emission factor of fuel of tyip@CO,/GJ)
NCV, is the net (lower) calorific value of fuel of & (GJ/ton or thousand N
CLNK, is the annual clinker production in year y (tosine

Baseline emissions due to discarded dust from kilexhaust gases de-dusting units

BE, = ( BE., xByPass+ oo *doip ) SENE
[BE_,.1-d)+1] CLNK
Where:
BEgust is the annual baseline emission due to discardstfrum bypass and deducting
unit (tCQy)
BE.ac is the baseline emissions from calcination efrdav mill (tCQ)
ByPasg is the annual production of bypass dust living klystem (tonnes)
CKDgg is the baseline production of CKD dust leaviilg Bystems (tonnes)
d is the CKD calcinations rate % (released, €&pressed as a fraction of the total
carbonates Cgn the raw meal)
CLNK, is the annual clinker production in year y (tesn
CLNKgg is the annual clinker production in baseline (ies)

Existing dry kiln at Kryvyi Rih Cement is not eqpied with kiln gases by-pass; therefore discardest du
can occur only from cement kiln de-dusting unitd anly CKD will be taken into account.

Baseline emissions from fuel consumption for dryingf raw meal or fuel preparation

Additional (to the kiln consumption) fuel can bensamed to pre-dry the raw materials and to dry the
fuel (consumption of fuel by dryer of coal mill).nission due to additional fuel consumption are
defined as follows:

CLNK
BEdry = Zi (FCdry,le X EFCOZ,i ) ’

X F
CLNK o
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Where:

BEay is the baseline emissions due to additional doesumption for raw materials or
fuel preparation, (tC¢)

FCary ssi is the baseline consumption of fuel of typer faw meal drying and kiln fuel
preparation (GJ)

EFcoy; is the carbon emission factor of fuel of type iQL5J)

CLNK, is the annual clinker production in year y (tesh

CLNKgg is the annual clinker production in baseline (ies)

Baseline emission from grid electricity consumptiorior clinker production

Grid electricity is consumed in the baseline folnkoperation, raw mill preparation and for fuel
preparation and feeding. Emissions from grid eieityr consumption for these purposes are defined as
follows:

BEs gis = ELauines T1000xEF,  xCLNK

Where:

BEey is the baseline emissions due to grid electriotiysumption (tC¢)

EFay is the carbon emission factor of electricity grad Ukraine in year y
(tCO/MWh)

ELgw, kiin,Bs| is the specific grid electricity consumption forinler production, including

consumption of electricity for raw mill preparatidaln electricity consumption,
fuel preparation and feeding in the baseline (Kéfhtlinker)

Key information and data used to establish thellmesare provided below in tabular form:

Data/Parameter CLNKGgg
Data unit t
Description Amount of clinker produced in the basel

Time of determination/monitoring | Fixed ex-ante as average annual for 2001-2003

Source of data (to be) used Project owner records

Value of data applied (for ex ant&/38 567 tonnes
calculations/determinations)

Justification of the choice of data pMeasured on site.
description of measurement
methods and procedures (to be)

applied

QA/QC procedures (to be) applied According to thggrt owner policy.

Any comment No

Data/Parameter RMzgq

Data unit t

Description Amount of raw mill consumed in the Hase

Time of determination/monitoring | Fixed ex-ante as average annual for 2001-2003
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Source of data (to be) used

Project owner records

Value of data applied (for ex an
calculations/determinations)

tel 163 977 tonnes

Justification of the choice of data
description of measureme
methods and procedures (to K
applied

pMeasured on site.
nt
e)

QA/QC procedures (to be) applied

According to thigrt owner policy.

Any comment No

Data/Parameter CaQiu Bsl

Data unit %

Description Content of non-carbonated CaO in themall in the baseline

Fixed ex-ante as average annual for 2001-2003

Source of data (to be) used

Project owner records

Value of data applied (for ex an
calculations/determinations)

lel.61

Justification of the choice of data
description of measureme
methods and procedures (to K
applied

pMeasured on site.
nt
e)

QA/QC procedures (to be) applied

According to thggrt owner policy.

Any comment No

Data/Parameter MgOkum Bsi

Data unit %

Description Content of non-carbonated MgO in the nall in the baseline

Time of determination/monitoring

Fixed ex-ante asrage annual for 2001-2003

Source of data (to be) used

Project owner records

Value of data applied (for ex an
calculations/determinations)

10.212

Justification of the choice of data
description of measureme
methods and procedures (to K
applied

oMeasured on site.
nt
e)

QA/QC procedures (to be) applied

According to thigrt owner policy.

Any comment

No

Data/Parameter

CaQ:nk Bsl
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Data unit

%

Description

Content of CaO in the clinker in thesdlmne

Time of determination/monitoring

Fixed ex-ante asrage annual for 2001-2003

Source of data (to be) used

Project owner records

Value of data applied (for ex an
calculations/determinations)

165.67

Justification of the choice of data
description of measureme
methods and procedures (to K
applied

pMeasured on site.
nt
e)

QA/QC procedures (to be) applied

According to thigrt owner policy.

Any comment

No

Data/Parameter MgQcink Bsl
Data unit %
Description Content of non-carbonated MgO in thekdr in the baseline

Time of determination/monitoring

Fixed ex-ante asrage annual for 2001-2003

Source of data (to be) used

Project owner records

Value of data applied (for ex an
calculations/determinations)

le1.8

Justification of the choice of data
description of measureme
methods and procedures (to K
applied

pMeasured on site.
nt
e)

QA/QC procedures (to be) applied

According to thggrt owner policy.

Any comment

No

Data/Parameter KE &gl
Data unit GJ/ton of clinker
Description Baseline kiln efficiency (baseline kdnonomy)

Time of determination/monitoring

Fixed ex-ante asrage annual for 2001-2003

Source of data (to be) used

Project owner records

Value of data applied (for ex an
calculations/determinations)

18.67

Justification of the choice of data
description of measureme
methods and procedures (to K
applied

pMeasured on site.
nt
e)

QA/QC procedures (to be) applied

According to thigrt owner policy.
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Any comment No

Data/Parameter ELrwm, kin, sl

Data unit kWh/ton of clinker

Description Baseline grid electricity specific cangption for clinker

production, including consumption of electricityr foaw mill
preparation, kiln electricity consumption, fuel pagation and
feeding.

Time of determination/monitoring Fixed ex-ante asrage annual for 2001-2003

Source of data (to be) used Project owner records

Value of data applied (for ex antel01.06
calculations/determinations)

Justification of the choice of data pMeasured on site.
description of measurement
methods and procedures (to be)

applied

QA/QC procedures (to be) applied According to thigrt owner policy.

Any comment No

Data/Parameter FCary e

Data unit GJ

Description Baseline consumption of fuel of type faw meal drying and

kiln fuel preparation

Time of determination/monitoring Fixed ex-ante asrage annual for 2001-2003

Source of data (to be) used Project owner records

Value of data applied (for ex antel69084
calculations/determinations)

Justification of the choice of data pMeasured on site.
description of measurement
methods and procedures (to be)
applied

QA/QC procedures (to be) applied According to thgget owner policy.

Any comment No

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

The latest “tool for demonstration and assessmeatlditionality (version 05.2)" has been applied to
show that the anthropogenic emissions of the gmesdgases are reduced below those that would have
occurred in the absence of the JI project.
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Preliminary screening

a) The project activity has been started sinceraky 2004 and the Jl activity has started aftér 1
January 2004 as well. The PIN was elaborated dwiig and the Letter of Endorsement supporting
the project was issued by Ministry of EnvironmehUaraine 15 January 2004.

b) Additional revenue from JI has been taken intocoant from the very beginning of the project

development activities. The following documents available providing evidence:

1. In 2002 Heidelbergcement group management maeeiaion to prepare a preliminary assessment
of the Jl eligibility of the project and to estimaif the emission reduction potential;

2. During 2003 a Project Idea Note was prepared aesepted to the Ukrainian Ministry of
Environment (MoE);

3. On the 15 of January 2004 the MoE had issued @ilettEndorsement #273/21-7 supporting the
project at Kryvyi Rih Cement

Step 1. Identification of alternatives to the projet activity
The identified alternatives are identical to themdatives mentioned in section B.1.

Step 2. Investment analysis
Not applicable. Barrier analysis has been choseadditionality proof.

Step 3. Barrier analysis
Sub-step 3a. Identification of barriers that wouldprevent the proposed JI project activity

Investment barriers.

Investment cost of some 3 MEuro does not reprasahtbarrier for cement industry. In the meantime,
the possibility of AMC price increase (mainly pritm GBFS, being more demanded and widely used
for other application, while ACBFS is used to les$ent, can increase) which could make the usage of
AMC not profitable represent a financial risk (sgag price record by KRC in Annex5: Slag price
record).

Technological barriers and prevailing practice bariers:
Below the main technological barriers are descriwbth prevent from implementation of the project.

1. Difficulties and disturbances in kiln system opgnat Addition of both, GBFS and ACBFS
into a raw mill. Due to higher sulphur and chlorine content in sk@gto compare with
traditional raw materials, increasing the shareslaiy leads to increase of sulphur and
chlorine content in hot raw meal in cyclone sysighich creates clogging of the raw meal
in the cyclones. This result in interruption of guat flow through the kiln system, forces
outages of the kiln and negatively impacts to fisration which can be considered as risk of
technological failure (see SD2);

2. Slag is harder and coarser than traditional rawerr@$ which results in faster wear of raw
mill separators, gas ducts, raw mill ducts and inalc This result in repair cost and
frequency increase;

3. Usage of AMC increases the complexity of raw mixt@asompare with traditional raw
materials for clinker production. In order to maint the required clinker quality and
composition, more components shall be used. Beboogect implementation only three
components were used. Implementation of projectidvoequire using five components (see
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SD4) which would require implementing on-line monibg of raw mill and clinker
chemical composition in order to maintain requicédker quality.

The barrier described above make the increaseagf share, and especially, admission of ACBFS
difficult and risky. Technical difficulties and @siate of financial losses incurred by the increafsslag
share addition are described in SD2.

Sub-step 3 b: Show that the identified barriers wold not prevent the implementation of at least
one of the alternatives (except for the proposed pject activity):

Identified barriers above do not prevent the imgatation of at least one alternative to projecivagt
which is the Alternative 4 (usage of 4% of GBFSY. )04 continuous testing of admission of up to
some 4 % of slag allowed Kryvyi Rih Cement to buddfficient expertise and practice, construct
optimum raw material composition to safely andalely operate kiln system with 4% of slag. See SD5
where the slag addition record is provided.

During several years prior to the project sta2@®94, the plant conducted experiments to add small
ammounts of slag (up to 4%) in order to determimgeltest raw mix composition and to study how the
slag admission affected the kiln’s operation. Isvi@und that slag in such small proportions doés no
seriously affect the kiln’s operation, on the caiwh that the selection of raw mix composition &d
properly. However, the addition of higher ammouwftslag would affect the kiln’s operation (clogging
of raw mix in the cyclone system prior to the kéintrance). Thus, barriers identified do not prevent
Alternative 4.

Step 4: Common practice analysis

Production of clinker from traditional raw matesdleing limestone and clay is a predominant practic
in the cement industry of Ukraine, and also in hbaying Belarus and Russian Federation. The
traditional raw materials are in vast majority akes available from the quarries located neargheent
plants.

Sub-step 4a: Analysis of other activities similard the proposed project activity:

Among all 12 cement plants producing clinker in &lke only one — Dniprocement - has been using
AMC in a large share. Dniprocement, being buil#86, has been operating dry kilns designed to use
BFS from adjacent Dneprodzerzhinsk metallurgicahpldoes not have limestone quarry from the start
of production. The raw mix consist of 35% of AMCaimly GBFS (see SD3 for Dniprocement data).

The kiln at Dniprocement is of a long dry rotarpaywithout cyclone system and without pre-calciner.
This kiln configuration is much less sensitive tdphiur and chlorine content in raw materials them a
the kilns with multi-stage cyclone system and pasioer as the one at Kryvyi Rih Cement. It repnése

a specific plant for usage of high percentage ofcarbonated materials.

Sub-step 4b: Discuss any similar Option that are @urring:

Except for Dniprocement no similar plants can bseoked in the region that use non-carbonated raw
material in excess of 4%.

The proposed project differs significantly from gan project observed in the sub-step above.

Due to

i) different kiln system and ii) design raw materiakmriented on locally generated slag usage:
i) absence of limestone quarry:
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Dniprocement case represent an essential distmétam the proposed project activity and therefore
can be excluded from the consideration of usaggagfas AMC for clinker production in Ukraine.

Usage of AMC in Ukrainian Cement industry is uncoommNo other cement plant in Ukraine operating
dry kilns are using AMC and slag in particular. Tdés no Ukrainial law or regulation in force that
requires cement plants to use alternative raw madderincluding slag as partial substitute of raw
materials for clinker manufacturing.

Therefore, the prevailing practice of usage of redttaw materials and predominant usage of weskiln
without cyclone system in the cement industry ofdilke represent a barrier to the proposed JI projec
activity.

The proposed Jl project activity is not common ficacand is first of its kind in Ukrainian Cement
industry.

Conclusion

The registration of the proposed JI activity wohklp to overcome the technical barriers and help in
bearing financial losses caused by interruptionkilm system operation caused by slag addition tvhic
represents the main technological barrier to tlogept implementation. In addition, it would softére

risk of AMC price increase. For example, annuakéssdue to clogging estimated as doubled half-year
losses are equal to 703,820 Euro which is abowlfaoh expected JI revenue of 1,618,126r0 from
107,875 tCQto be generated in 2008. Estimated price for 1 ER15 Euro.

Conclusion: the impact of the proposed JI projextivay will alleviate financial risks of AMC price
increase and will alleviate technological barriansl risks to the project.

This JI project provides a reduction in emissidra ts additional to any that would otherwise occur

B.3.  Description of how the definition of the projet b

ary is applied to the project

There are three different sources of GHG emissidrnike producing cement:

¢ Fuel combustion;

* Geogenic emission from the calcination (decarbainisaprocess of the limestone or chalk
contained in the raw materials during burning & ¢hnker kiln;

¢ GHG emission in the Ukrainian Power grid as a tesuélectricity consumption.

In the table below an overview of all emission sagrin the cement production process are given. The
following approach has been used in determiningthdrethey have been included in the project
boundary:

« All sources of emissions that are not influencedhgyproject have been excluded;

* All sources of emissions that are influenced bygi®gect have been included.

No | Source | Gdd | | | Justification/Explanation

13 Only CO, emissions are taken into account. Gthid NO emission reduction are omitted. This is consérgat
and is in line with all cement CDM methodologiesntiened in section B.1. Please refer also to threegd remarks
in section D.1.
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1 Change in fuel consumptignCO, Direct Excluded |+« Fossil fuel consumption
at the quarry and raw will decreas¥'. Excluding
material transport it is conservative.

2 Change in grid electricity CO, Indirect Excluded |+« Electricity consumption
consumption at the quarry will decreas®. Excluding

it is conservative

3 Chang in grid electricity in| CO, Indirect Included * The electricity

the raw material transport: consumption will decrease

« Emissions calculated using
standardized electricity
baseline Ukrain@

4 | Change in grid electricityCO, Indirect Included * The electricity
consumption at the raw consumption will decreass
milling preparation: « Emissions calculated using
standardized electricity
baseline Ukraing

14

5 Change in electricity CO, Indirect Included * The electricity
consumption of the kiln (e.g. consumption will decrease
motors for rotation, fans) * Emissions calculated usin
standardized electricity
baseline Ukraine

«Q

6 Change in fossil fuelCO, Direct Included e The fossil fuel
combustion in kiln combustions will decrease
7 Change in grid electricity CO, Indirect Included * The electricity
consumption at the coal mil| consumption will decrease

« Emissions calculated using
standardized electricity
baseline Ukraine

8 Fuel combustion to dry theCO, Direct Included * The fuel consumption will
coal decrease in the project
scenario
9 Change in geogenicCO, Direct Included The specific geogenic emissjon
emission (calcination) from calcination will be

decreased due to use of slag|in
raw material. It represents
main emission source.

14 Raw material extraction will decrease as it wiél partially replaced by slag. Therefore, fuel atetteicity
consumption at the quarry will decrease as welt tidking the decrease into account is conservative.

> Raw material extraction will decrease as it wiél partially replaced by slag. Therefore, fuel atetteicity
consumption at the quarry will decrease as welt tidking the decrease into account is conservative.

'8 Kryvyi Rih Cement does not have on-site power gatien facilities.

" Kryvyi Rih Cement does not have on-site power gatien facilities.
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Figure 4: Sources of emissions and project boundary

Date of completion of the baseline study: 20/08(201

Name of person/entity setting the baseline:
Alexey Doumik

E-mail: Doumik@global-carbon.com

Web: www.global-carbon.com

Global Carbon BV

See Annexl for detailed contact information.
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At least untill 2023 or 228 months.

The project does not foresee replacement or mgigraale of kiln and raw mill system, but the lifeéim
of them are essential. The lifetime achieved ofhsagstems is in excess of 30 years, with many
examples exceeding even 40 years. Kiln and raw gyfitem at Kryvyi Rih Cement has been
commissioned in 1983 which represents one of thet mezently installed capacities, and therefore can
continue operation at least nineteen years frorjepratart date (untill 2023).

C.3. Length of the_crediting period

Start of crediting period: 01/01/2008.
Length of crediting period: 5 years or 60 months.

Emission reductions generated before and aftecitbeiting period may be used in accordance with an
appropriate mechanism under the UNFCCC.

For the period up to 31 December 2007 Early Credliisbe claimed to be transferred through Article
17 of the Kyoto Protocol (IET).

For the period up to 31 December 2007: 4 year8andnths.

For the period from 31 December 2012 till 2023y#&ars or 132 months.

All emission reductions have been calculated bylyapgp an identical approach regarding baseline
setting and monitoring.
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In order to provide a detailed description of thenitoring plan chosen a step-wise approach is used:

Step 1. Indication and description of the approach chosen regarding monitoring

Optionb provided by the Guidelines For The Users Of Thatlmiplementation Project Design Document Form siter 032 is used: JI specific approach is
used in this project and therefore will be usedefstablishment of monitoring plan.

Step 2. Application of the approach chosen

As elaborated in section B.3, the project activityy affects the emissions related to the kiln fealcination (decarbonisation), the electricitpsomption of
the raw milling, the kilns. For the purpose of éfishing the baseline emissions and to monitomptiogect emissions, only these emissions will be itooad.

Baseline emissions
* The baseline emission of the kiln fuel is baseddhree years average kiln efficiency and the aadission factor of the (or mix of) fuel used e t
project scenario. This approach is identical to dpproach used in the project JIOOGWwitch from wet-to-dry process at Podilsky Cemniemhich
determination was made final;
» Similarly to the approach used in the project JI0Qfaseline setting of AMC percentage, CaO and Mo@ents in the raw mill and clinker;
e Clinker and raw mill volume were set in a similaaysmo ACM0015;
* The baseline emissions of the grid are establisisew the Ukrainian standardized grid factor astioeed in Annex 2;

Project emissions

In the project scenario some 20% of AMC is beindembithus reducing the amount of natural raw mdseused. It would allow to reduce the emissions tdue
calcinations of raw materials in the kiln. The attoontent of non-carbonated CaO and MgO in rawanidl clinker will be measured to calculate the anto

of CO, released during calcinations process. Reducti@mount of natural raw materials replaced by AM@uid, in addition result in reduction of kiln fuel
or reduction of specific fuel consumption in thénki

18 http://ji.unfccc.int/Ref/Documents/Guidelines %28sien_03%29.pdf
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Data and parameters that are not monitored thraughe crediting period, but are determined onlgeoare provided in respective tables of section D.

Assumptions:

The emissions at the quarry would remain the s&mwkially, substitution of quarried raw materialsAyIC would lead to fewer raw materials quarried.
Not taking this reduction into account is consdiagt

The technical life time of the existing kiln extexim at least the end of the crediting period;

AMC (slag), used to replace traditional raw matsries being transported from the adjacent metgibad plant Arcelor Mittal Steel Kryvy Rih which is
located in the same city of Kryvy Rih. Replacemefithe amount of traditional raw materials by sladuces the volume to be transported to the pitnt s
Therefore, there are no additional emissions dwstatp transportation and hence leakages due tspwatation are not applicable.

General remarks:

Social indicators such as number of people employafety record, training records, etc, will beikalde to the verifier if required,;

Environmental indicators such as dust emissionsy,MOSOx will be available to the verifier if reiged;

For the greenhouse gas emissions only the&@ssions are taken into account. Cement kilnsatly have a Cklemission of 0.06 g/kg of clinker and
N20 emissions of 0.001 g/kg of clinker comparechwiitore than 650 g CO2 / kg of clinker. Omittinggbéwo emissions for a cement kiln is conservative,
because they contribute to less than 0.01% ofotfa¢ ¢ missions, far below the confidence leveltfer CO2 data calculations. This is confirmed in the
VDZ Environmental Report 2001 (English) and 20041(@an). The ClHand NO emission reductions will not be claimed. Thisasservative.

D.1.1.1. Data to be collected in order to monitoemissions from the project and how these data will be archived:

ID number| Data variable Source of data Data unit Measured , (Recording Proportion of| How will the | Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing  to paper)
D.2)

P1 PE Plant records tCO, C Annually 100% Electronic and

paper
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P2 PEaicy Plant records tCO, C Annually 100% Electronic and
paper
P3 PEryel kiny Plant records 1CO C Annually 100% Electronic and
paper
P4 PEjusty Plant records 1CO C Annually 100% Electronic and
paper
P5 PEiy, y Plant records 1CO C Annually 100% Electronic and
paper
P6 PEeL griay Plant records 1CO C Annually 100% Electronic and
paper
P7 CaQynky Plant records % M/C daily 100% Electronic andKryvyi Rih Cement
paper plant laboratory
measurement
P8 CLNK y Plant records tonnes M/C Annually 100% Electromd a
paper
P9 CaOguy Plant records % M/C daily 100% Electronic andKryvyi Rih Cement
paper plant laboratory
measurement
P10 RM, Plant records tonnes M/C Annually 100% Electromd a
paper
P11 MgO cinky Plant records % M/C daily 100% Electronic andKryvyi Rih Cement

paper

plant laboratory
measurement
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P12 MgO ruyy Plant records % M/C daily 100% Electronic andKryvyi Rih Cement
paper plant laboratory
measurement
P23 SKC, Plant records GJ/tonne of M/C annually 100% Electronic and
clinker paper
P24 FGiim, y Plant records GJ M/C Annually 100% Electronic and Weighted average
paper of all shipments
P25 EFcoy, i Plant records tCEGJ M/C Annually 100% Electronic and
paper
P26 ByPass, Plant records tonnes M/C Annually 100% Electromid a| It is not foreseen to
paper equip the existing
dry kiln system with
bypass, therefore
ByPass=0
P27 CKD,y Plant records tonnes M/C Annually 100% Electromd a
paper
P28 dy Plant records % M/C Annually 100% Electronic and
paper
P29 FCarums, y Plant records GJ M/C Annually 100% Electronic and
paper
P30 EF,y Plant records tCeMWh M/C Annually 100% Electronic and] BEF of Ukrainian
paper grid
P31 ECrw, ki, y Plant records MWh M/C Annually 100% Electronic and

paper

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



\gf@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 oviee
\\éqp ~v

Joint Implementation Supervisory Committee page 36

Table 5: Data to be collected in the project scenario

D.1.1.2. Description of formulae used to estimatgroject emissions (for each gas, source etc.; emissionsuits of CO, equivalent):

PEy = PEcalc,y + PEFue| _kiln,y + PEdust,y + I:)Edry,y + PEEL_grid,y (1)

Where:

PE Project emission in year y, (tGO

PEealcy Project emission due to raw mill calcination gayy (tCQ)

PE-uel_kiny Project emission from combustion of kiln fuels iay y (tCQ)

PEgusty Project emission due to discarded dust fromliylpass and dedusting units in year y ($)CO

PEiy.y Project emission due to fuel consumption for ravaiaeying and fuel preparation in year y (t§O

PE:L gria, y Project emission due consumption of grid elecyritor clinker production y (tC¢)

Calcination

Emissions from calcinations is defined as follows:

PE.,., = 0.785Ca0 \y , XCLNK - CaOg, , X RM ) +1.092AMgO, \x , *CLNK  —=MgOg,, , xRM ) 2

Where:

PEeac, y Is the project emission due to calcination of aeafcti carbonate and magnesium carbonate containedheinrgw mill during
pyroporocessing in clinker kiln in year y (tgO

0.785 is the stoichiometric emission factor f@QC(tCO2/tCaO)

1.092 is the stoichiometric emission factor fog®™MtCO2/tMgO)

CaOcinky is the non-carbonate CaO content in clinker i&rye(tonnes of CaO/tonne of clinker)

CaOguy is the non-carbonate CaO content in raw meal an y&onnes of CaO/tonne of raw meal)

MgOcink,y is the non-carbonate MgO content in clinker inrgeé&onnes of MgO/tonne of clinker)

MO rm_pry is the non-carbonate MgO content in raw meal ar ye(tonnes of MgO/ tonne of raw meal)

CLNK is the annual production of clinker y (tonnes)

RM, is the annual consumption of raw meal in ye@iognes)
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Kiln fuel
The emissions due to kiln fuel combustions aboeedafined as follows:

_ XKC, x FC, xNCV. X EF.,,.
PEki ln’y Z( i,kiln,y iy C02,|) x CLNKy (3)

Z I:Ci,ki In,y NCVly

Where:
PEcuel_kiny Project emission from combustion of kiln fuels gy y (tCQ)
SKC, is the Specific Kiln Calorific consumption, (Gaiihe of clinker)
FCikiin,y is the fuel of type consumed by the kiln during the year y (ton ot gend Nr)
EFcozi fuel of typei Emission Factor (tC&2GJ)
NCViy is the net (lower) calorific value of fuel of &pin year y(ton or thousand Nm
CLNK is the annual production of clinker y (tonnes)

Bypass dust

If there is a discarded bypass dust from kiln bgpasand dedusting units (CDK), the project emissdhre to discarded dust shall be determined asifsil

PE_., xd
cy

PEyqy = PEgy., X ByPass, + ~—3xCKD, (4)
dust.y ey [Pijc ,a-d,) +1]

Where:

PEqusty is the annual emission due to discarded dust frgmads and deducting unit (16O

PEealcy is the project emissions from calcination of the mill in the year y (tC¢)

ByPassg is the annual production of bypass dust livirg kystem (tonnes)

CKDy is the annual production of CKD dust leavinglglstems (tonnes)

d, is the CKD calcinations rate % (released,@&pressed as a fraction of the total carbonatesiCthe raw meal)

The dry kiln system of Kryvyi Rih Cement plant hrasbypass duct, therefore ByPass = 0 and only CiDbes taken into account

Project emission from combustion of fuel for dryingof raw mill and fuel
In addition to fuel consumption by the clinker kdnd calciner, fuel is also consumed by raw miiry drums and dryer of coal mill.
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PEdry,y = I:Cdrums,y X NCVfd,y X EFCOZ (5)
Where:

PEiy, y is the project emission due to additional fumisumption for raw mill drying in the drying mithiyear y (tCQ)

EFco2 is the fuel of type used for raw mill drying Emission Factor (t@GJ)

FCarumsyy is the fuel consumption for drying drums ( ton lmousand Nrf)

NCViqyy is the net (lower) calorific value of fuel usked drying in year y(ton or thousand Nym

Project emission from grid electricity consumptionfor clinker manufacture
Within the frames of the project electricity is somed for clinker kiln and its auxiliary systemseogtion, for preparation (handling, drying, gringhrof raw
mill and for fuel preparation and feeding in thinlgystem

PEg 4oy = Elrwiny T1000x EF, | (6)

Where:

PE: grid,y is the project emission due to electricity congtiom for preparation of raw mill, for clinker kilsystem operation and for fuel feeding
y (tCQ)

EFay is the carbon emission factor of electricity gsfdJkraine in year y (tC&MWh)

ELgwm, kiny is the grid electricity consumption for clinkeropluction, including consumption of electricity fimw mill preparation, kiln electricity

consumption, fuel preparation and feeding in ye@dyh)

D.1.1.3. Relevant data necessary for determining ¢hbaselineof anthropogenic emissions of greenhouse gases dmurces within the
project boundary, and how such data will be collected and archived:
ID number| Data variable Source of data Data unit Measured , (Recording Proportion of| How will the | Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing  to paper)
D.2)
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Bl BE, Plant records tCO2 C annually 100% Electronic and
paper
B2 BEcaicy Plant records tCO2 C annually 100% Electronic and
paper
B3 BEgcy Plant records tCO2 C annually 100% Electronic and
paper
B4 BEpusty Plant records tCO2 C annually 100% Electronic and
paper
B5 BEqry.y Plant records tCO2 C annually 100% Electronic and
paper
B6 BEg|_grigy Plant records tCO2 C annually 100% Electronic andBEF of Ukrainian
paper grid
B7 CLNK gg Plant records tonnes M/C Annually 100% Electromd a| For setting details
paper see Annex2
B8 RM gy Plant records tonnes M/C Annually 100% Electromd a| For setting details
paper see Annex2
B9 CaQynkpsl Plant records % M/C daily 100% Electronic andFor setting details
paper see Annex2
B10 CaOgwuzsi Plant records % M/C daily 100% Electronic andFor setting details
paper see Annex2
B11l MgOqink gsi Plant records % M/C daily 100% Electronic andFor setting details
paper see Annex2
B12 MgO rm.ssl Plant records % M/C daily 100% Electronic andFor setting details

paper

see Annex2
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f

f

B13 KEgg Plant records GJ/ton clinker M/C annually 100% Elmdc and | For setting details
paper see Annex2
B14 FCiy Plant records | Tons or M/C annually 100% Electronic and
volumetric units paper
B15 NCV; Plant records GJ/ton or M/C Per shipment 100% Electronic andWeighted average o
volumetric unit paper all shipments will be
taken over a
calendar year for
each fuel.
B16 ByPass Plant records tonnes M/C annually 100% Electronit g In the baseline the
paper kiln system is not
equipped with
bypass, therefore
ByPass=0
B17 d Plant records % M/C annually 100% Electronic and
paper
B18 CKDeggy Plant records tonnes M/C annually 100% Electronit a
paper
B19 FCory,i Plant records Tonnes or M/C annually 100% Electronic and Weighted average o
volumetric units paper all shipments will be
taken over calendar
year for each fuel
B20 ELrwm. kiln, Bst Plant records MWh M/C annually 100% Electronic and

paper

Table 6: Data to be collected in the baseline scenario
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Baseline emissions are calculated as follows:

Where:

BEy = BECalcin + BEFC + BEDust + BEdry + BEEL_grid (7)

Where:

BE, is the baseline emissions for the year y @CO

BEcakin is the baseline CQemissions from calcinations of calcium carbonaig magnesium carbonate contained in the raw mégehiming burning in
the clinker kiln (tCQ)

BErc is the baseline emissions due to kiln fuel comioustiCQ,)

BEpust is the baseline emissions due to discarded dusi Kiln bypass and kiln exhaust de-dusting sy<t€lt),)

BEay is the baseline emissions due to additional doesumption for raw materials or fuel preparat(®80,)

BEg grid is the baseline emissions due to grid electriottysumption (tC¢)

Baseline emission from calcinations

CLNK
BEcasn = o™ (0.785% (Ca0 1 sy XCLNK 5y ~CaOpy, ag X RM gy )+1.092% (MgOq ¢ g XCLNK gy ~MgOgy ae XRM gy ))  (8)
Bsl
Where:
BEcaiin is the baseline C&mission from calcinations of calcium carbonate eragnesium carbonate (tCO2)
0.785 is the stoichiometric emission factor f@QC(tCO2/tCaO)
1.092 is the stoichiometric emission factor fog®™MtCO2/tMgO)
CaOcink gl is the non-carbonate CaO content in clinker sefiae (tonnes of CaO/tonne of clinker)
CaOgru_gsl is the non-carbonate CaO content in raw meal selbze (tonnes of CaO/tonne of raw meal)
MgOcink_gsi is the non-carbonate MgO content in clinker indbag (tonnes of MgO/tonne of clinker)
MgO rum_gsi is the non-carbonate MgO content in raw meal sebae (tonnes of MgO/ tonne of raw meal)
CLNK gy is the annual production of clinker in the baselftonnes)
CINKy is the actual annual production of clinker ia hroject year y (tonnes)
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RMgsg is the annual consumption of raw meal in theslias (tonnes)

Baseline emissions from combustion of fuels in theln
In order to obtain the baseline value of emissaues to combustion of fuel(-s) in the kiln, the brstal specific kiln energy consumption values wased

Z(Fci,y X NCV, x EFcoz,y)

= P X
BE. = KEgq Z(Fci,y . NCVi) CLNK, 9
Where:
BEgc is the baseline emissions due to kiln fuel comionsiCQ)
KEgsL is the specific baseline kiln calorific consunopti(kiln efficiency) (GJ/t clnk)
FG,y is the kiln fuel of type i consumption during y®ar y (tons or thousand Nm
EFcozi is the carbon emission factor of fuel of typ@CO,/GJ)
NCV, is the net (lower) calorific value of fuel of & (GJ/ton or thousand N
CLNK, is the annual clinker production in year y (tosine

Baseline emissions due to discarded dust from kilexhaust gases de-dusting units

BE, = ( BE., xByPass+ oo *doip ) SENC (10)
[BE_,.1-d)+1] CLNK 4

Where:

BEqust is the annual baseline emission due to discardstfchm bypass and deducting unit (t§O

BE.ac is the baseline emissions from calcination efrdav mill (tCQ)

ByPasg is the annual production of bypass dust living kiystem (tonnes)

CKDgg is the baseline production of CKD dust leaviilg Eystems (tonnes)

d is the CKD calcinations rate % (released, €xpressed as a fraction of the total carbonatesitCthe raw meal)

CLNK, is the annual clinker production in year y (tesn

CLNKgg is the annual clinker production in baseline (ies)
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Existing dry kiln at Kryvyi Rih Cement is not eqpied with kiln gases by-pass; therefore discardeti can occur only from cement kiln de-dusting uaitsl
only CKD will be taken into account.

Baseline emissions from fuel consumption for dryin@f raw meal or fuel preparation
Additional (to the kiln consumption) fuel can bensamed to pre-dry the raw materials and to dryfuké(consumption of fuel by dryer of coal mill)nssion
due to additional fuel consumption are definedodiews:

B ( ) CLNK,
BEyy =D \FCuyas X EFcon, "m (11)
Where:
BEay is the baseline emissions due to additional doesumption for raw materials or fuel preparati®@0O,)
FCary gsi is the baseline consumption of fuel of typerirmw meal drying and kiln fuel preparation (GJ)
EFcoy; is the carbon emission factor of fuel of type iIQ5J)
CLNK, is the annual clinker production in year y (tesh
CLNK g is the annual clinker production in baseline (ies)

Baseline emission from grid electricity consumptiorior clinker production
Grid electricity is consumed in the baseline fdnkoperation, raw mill preparation and for fuel paeation and feeding. Emissions from grid eledici
consumption for these purposes are defined asafsilo

BEg g4id = Elgu kings T1000x EF,  xCLNK (12)
Where:

BEey is the baseline emissions due to grid electriotiygsumption (tC¢)

EFay is the carbon emission factor of electricity gsfdJkraine in year y (tC&MWh)

ELRw, iln,Bs| is the specific grid electricity consumption foindéler production, including consumption of eleatsicfor raw mill preparation, kiln

electricity consumption, fuel preparation and fegdn the baseline (kWh/ton clinker)
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D. 1.2. Option 2 — Direct monitoringof emission reductions from the projecivalues should be consistent with those in secti@n):
Not applicable.
D.1.2.1. Data to be collected in order to monitoemission reductions from the_projectand how these data will be archived:
ID number| Data variable Source of data Data unit Measured , (rRecording Proportion of| How will the | Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
paper)

referencing  to
D.2)

reductions in units of CO, equivalent):

D.1.2.2. Description of formulae used to calculatemission reductions from the project(for each gas, source etc.; emissions/emissi

Due to short slag transport distance between stgupsits from Kryvyi Rih Arcelor Mittal steel and yyi Rih Cement the effect of leakage from slag

transportation can be neglected.In addition, tHkience of slag transportation is offset as slggaees the equal anmount of natural raw materi&lsiw
otherwise would have to be transported to the pdért For concervativeness the effect of reductibmolume of natural raw materials transportati®mot

claimed in overall emission reductions. Other &gms were not identified.
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ID number| Data variable Source of data Data unit Measured , (Recording Proportion of| How will the | Comment
(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing  to paper)

D.2)

Not applicable

units of CO, equivalent):

ER, = BE, - PE, (13)
Where:

ER, is emission reduction of the JI project in ye&tGO.e)

BE, is the baseline emissions in year y (€0

PE is the project emissions in year y (t5e

information on the environmental impacts of the prgect:

Atmospheric emissions are the only important soofgeollution at Kryvyi Rih Cement that has an impan the local environment. According to
the national requirements, atmospheric emissions ttabe measured by making samples accordingteg@cial schedule, agreed with authority.
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Kryvyi Rih Cement systematically collects data be pollutants that have an impact on the localrenment. As of September 2008 the independent sub-
contract environmental laboratory makes measuresradrihe following emissions:

Gaseous pollutants (CO, NOx & SOXx)

Gaseous pollutants are measured by means of aengaslspectrometer. It is used to measure the gmseussions periodically, according to the special
schedule by taking samples with mobile gas spe@temCurrently there are little emissions of SOKiyvyi Rih Cement, but the existing gas spectrtene
would measure SOx emissions should they appear.

Dust emissions
The emissions of dust are measured by the indepésdb-contract laboratory using the weighing métithe level of dust is being measured by weiglaing
filter installed for a certain time in the exhaastflow. Samples are taken also according to feeisl schedule.

D.2. Quality control (QC) and quality assurance (QA procedures undertaken for data monitored:

Data Uncertainty level off Explain QA/QC procedures planned for these datahyrsuch procedures are not necessary.
(Indicate table and | data
ID number) (high/medium/low)
Table 5
P7 CaOqnk, y low Accredited laboratory of Kryvyi Rih Cement iaking samples and conduct the test. The data atevad.
Frequency of tests every 1 hour. The laboratonadegent will calculate the average.
P8 CLNK, low Annual sum of daily reports of kiln departmefhe measurements are based on constant measusesheatv

meal consumption of the kiln and take into accawgrhposition, moisture content and loss of ignit{b®I) of
raw meal. These properties of raw meal are testey& hours by plant laboratory

P9 CaOgu y See P7 Please, refer to P7. Frequency of samglihdnours.

P10 RM, medium Annual sum of daily reports of kiln depanmesee P8

P11 MgOcink, y low Please, refer to P7

P12 MgOgy, y See P11 Please, refer to P11

P24 FCi win,y low Metering of kiln fuel consumption for each dietfuels used is done by metering system. Datalisated and
stored. Calibration is done according to supplietgiirements by authorised organisation

P27 CKD, medium

P28 d, medium
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P29 FCarums y medium Fuel (natural gas) consumption of dryingnibus measured by metering system. Data is colleatel stored
Calibration is done in accordance with suppliecgireements by authorised organisation.

P31 ECru, kiin,y medium Individual electricity meters are instaledmeasure the consumption of electricity of ravil prieparation ang
kiln equipment. They are to be calibrated everg 8 tears in function of manufacturer and type.ilgzation is
done by an authorised organisation. The readingliscted by energy department and stored.

Table 6

B7 CLNKGgy low See Annex2 where baseline setting is described

B8 RMgy medium See Annex2 where baseline setting is destrib

B9 CaOgnk, By low See Annex2 where baseline setting is described

B10 CaO gy, sy low See Annex2 where baseline setting is described

B11 MgOcink, es low See Annex2 where baseline setting is described

B12 MgOrw, B« low See Annex2 where baseline setting is described

B13 KEgg low See Annex2 where baseline setting is described

B14FC low See Annex2 where baseline setting is described

B15 NCV; low See Annex2 where baseline setting is described

B17d medium See Annex2 where baseline setting is destrib

B18 CKDgy medium See Annex2 where baseline setting is destrib

B19 FCury,i low See Annex2 where baseline setting is described

B20 ELRw, kin, Bs low See Annex2 where baseline setting is described

Table 7: Quality control and quality assurance.

Internal quality system at Kryvyi Rih Cement

The internal quality system at Kryvyi Rih Cementuactioning in accordance with the national staddand regulations in force and ISO9001.
The quality of cement, clinker and all raw compdadseas continuously controlled by the laboratoryttté plant. The laboratory is certified by the
Kryvyi Rih State Metrology, Standardisation and demtitation Agency of Ukraine, certificad I[1€0047/2005 (Ukr) from23/11/2005, valid until
23/11/2008.

D.3. Please describe the operational and managemesttucture that the project operator will apply in implementing the monitoring_plan:

Three departments of Kryvyi Rih Cement will be masgible for collecting the information for monitog purposes.
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The laboratory of Kryvyi Rih Cement
The laboratory of Kryvyi Rih Cement is responsifdequality control of cement, clinker, raw mill @maw materials/corrective additives.

Energy department

The energy department is responsible for contrélef and electricity consumption at Kryvyi Rih Cent. It collects data from the commercial poweraret
at the plant feeding power transformers and indiaicelectricity meters installed at the productignts that consume electricity. The data from idial
electricity meters is cross-checked with the ddtahe commercial meters. For the purposes of mango the energy department will report electricity
consumption level of the kiln system and the raWimg system, and provide it to the environmentgbartment.

Environmental department

Environmental department is responsible for manag¢mf environmental aspects of plant’s operatioth r@lationships with local and central state ratioh
bodies. It collects, calculates, stores and praseal the emission data.

It will hold the overall responsibility for impleméation of the monitoring plan for the proposegidject, like organizing and storing the data aaltwation

the emission reductions. The environmental depantmall also prepare the annual Monitoring Protecdio be presented to a Verifier of the emission
reductions. Other departments of Kryvyi Rih Cemeitit submit relevant data to the environmental dépant for the monitoring purposes. In additiorthe
preparation of the Annual Monitoring Protocols, thboratory will conduct an internal audit annuaibyassess project performance and if necessarg mak
corrective actions.

Financial department
The financial department is responsible for acdmgntontrolling and planning.

Apart of internal departments of Kryvyi
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Rih Cement, four independent external organizatigil be contracted to provide the data necesfargnonitoring plan implementation:

The laboratory of the Dnipropetrovsk regional gas dstribution system
The laboratory will provide data on the net calonfalue of the natural gas consumed.

Independent environmental laboratory
Kryvyi Rih Cement outsourcers the service of indefant laboratory to conduct measurements of paitsta

Independent certification body
This body will be contracted by Kryvyi Rih Cemeatrheasure the net calorific value of fuel delivered

Independent surveying company
This company will be contracted if needed, to suiserand approve the in-house survey of the ope¢and closing) stocks of coal, cement, clinker, and
mineral components.

The data from all external organizations will bdlexted by the laboratory of Kryvyi Rih Cement foonitoring purposes. For the usual routine procesiatl
the data has to be stored for three years for tiposes of the independent financial audit. Forgheose of the monitoring system implementatibwe, t
collected data will be stored by the Laboratoryat&pent at least for two years after the end ofdteeliting period — i.e. at least until 2014. Fodetailed
description of each measured value, please refgdtion D.2.

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

* Public Joint Stock Company “HeidelbergCement Ulkeaiiryvyi Rih, Ukraine,
* Global Carbon B.V., Netherlands

For contact details refer to Annexl1.
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\ SECTION E. Estimation of greenhouse gas emissiondactions |
‘ E.1. Estimated projectemissions: |
Project emissions 2004 2005 2006 2007
Calcination emissions [tCO2/yi] 425,461 408,093 088 446,350
Kiln fuel combustion [tCO2/yr] 174,907 188,714 1861 184,563
Dust from kiln [tCO2/yr] 0 0 0 Q
Fuel for drying [tCO2/yr] 12,874 11,02 12,261 B81
Grid electricity consumption [tCO2/yn 80,299 8221y 86,481 84,573
Total [tCO2/yr] 693,545 690,001 701,278 725,299
Total 2004 — 2007 [tCO2] 2,810,122
Table 8: Estimated project emissions before the start of crediting period.
Project emissions 2008 2009 2010 2011 2012
Calcination emissions [tCO2/yr] 447,838 447,838 888 | 447,838 447,838
Kiln fuel combustion [tCO2/yr] 185,371 317,779 3479 | 317,779 317,779
Dust from kiln [tCO2/yr] 0 0 0 Q @
Fuel for drying [tCO2/yr] 9,813 9,818 9,813 9,813 888
Grid electricity consumption| [tCO2/yn 84,573 845y 84,573 84,573 84,573
Total [tCO2/yr]| 727,595 860,008 860,003 860,003 ,868
Total 2008 — 2012 [tCO2] 4,167,606
Table 9: Estimated project emissions within the crediting period.
Project emissions 2013 2014 2015 | 2016 | 2017 2018 | 2019 | 2020
Calcination 447,83| 447,83 447,83| 447,8| 447,83| 447,83| 447,8| 4478
emissions [tCO2/yr] 8 8 8 38 8 8 38 38
317,77\ 317,77\ 317,77\ 317,7| 317,77 317,77| 317,7| 317,7
Kiln fuel combustion| [tCO2/yr] 9 9 9 79 9 9 79 79
Dust from kiln [tCO2/yr] 0 0 0 0 0 0 0 0
Fuel for drying [tCO2/yr] 9,813 9,818 9,813 9,813 ,818 9,813 9,813 9,81B
Grid electricity 84,57 84,57 | 84,57
consumption [tCO2/yr] 84,578 84,573 84,573 3| 84,573| 84,573 3 3
860,00 860,00, 860,00 860,0| 860,00| 860,00, 860,0| 860,0
Total [tCO2/yr] 3 3 3 03 3 3 03 03
Total 2013 — 2020 [tCO2] 6,880,023
Table 10: Estimated project emissions generated after the crediting period
\ E.2. Estimated leakage |
No leakage occurs in the project scenario.
\ E.3. ThesumofE.l.and E.2.. |
Project emissions and leakage 2004 2005 2006 2007
Calcination emissions [tCO2/yi] 425,461 408,098 088 446,350
Kiln fuel combustion [tCO2/yr] 174,907 188,714 186] 184,563
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Dust from kiln [tCO2/yr] 0 0 0 0
Fuel for drying [tCO2/yr] 12,878 11,022 12,261 B381
Grid electricity consumption [tCO2/yn 80,299 82217 86,481 84,573
Leakage [tCO2/yr] 0 0 0 0
Total [tCO2/yr] 693,545 690,001 701,278 725,299
Total 2004 — 2007 [tCO2] 2,810,122

Table 11: Project emissions and |eakage before the start of crediting period.
Project emissions and leakage 2008 2009 2010 2011 2012
Calcination emissions [tCO2/yr] 447,838 447,838 ,838 447,838 447,838
Kiln fuel combustion [tCO2/yr] 185,371 317,779 3479 317,779 317,779
Dust from kiln [tCO2/yr] 0 0 0 0 0
Fuel for drying [tCO2/yr] 9,813 9,813 9,813 9,813 888
Grid electricity consumption| [tCO2/y 84,573 84%H7 84,573 84,573 84,573
Leakage [tCO2/yr] 0 0 0 0 0
Total [tCO2/yr] 727,595 860,003 860,003 860,003 ,868
Total 2008 — 2012 [tCO2] 4,167,606

Table 12: Project emissions and |eakage within the crediting period.

Project emissions and

leakage 2013 2014 2015 2016 2017 2018 2019 2020
Calcination 447,83 | 447,83 | 447,83 | 447,83 | 447,83 | 447,83 | 447,83 | 447,83
emissions [tCO2/yr 8 8 8 8 8 8 8 8
Kiln fuel 317,77 | 317,77 | 317,77 | 317,77 | 317,77 | 317,77 | 317,77 | 317,77
combustion [tCO2/yr] 9 9 9 9 9 9 9 9
Dust from kiln | [tCO2/yr] 0 0 0 0 0 0 0 0

Fuel for drying| [tCO2/yr]] 9,813| 9,813 9,813 9,813 ,88 | 9,813 | 9,813 9,813

Grid electricity
consumption [tCO2/yr] 84,573 84,578 84,573 84,5734,583 | 84,573| 84,573 84,578

Leakage [tCO2/yr] 0 0 0 0 0 0 0 0
860,00 | 860,00 | 860,00 | 860,00 | 860,00 | 860,00 | 860,00 | 860,00

Total [tCO2/yr] 3 3 3 3 3 3 3 3

Total 2013 —

2020 [tCO2] 6,880,023

Table 13: Project emissions after the crediting period

E.4. Estimated baselineemissions:

Baseline emissions 2004 2005 2006 2007
Calcination emissions [tCO2/yr] 472,053 496,132 ,939 526,998
Kiln fuel combustion [tCO2/yr] 189,638 199,307 2880 211,706
Dust from kiln [tCO2/yr] 0 0 0 Q
Fuel for drying [tCO2/yr] 0 0 q (
Grid electricity consumption [tCO2/yr] 83,553 8731 92,029 93,278
Total [tCO2/yr] 745,239 783,258 820,838 831,9
Total 2004 — 2007 [tCO2] 3,181,313

Table 14: Estimated baseline emissions before the start of crediting period.
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Baseline emissions 2008 2009 2010 2011 2012
Calcination emissions [tCO2/y1] 526,998 526,998 9928 526,998 526,998
Kiln fuel combustion [tCO2/yr] 211,706 362,925 3825 362,925 362,925
Dust from kiln [tCO2/yr] 0 0 0 ( (
Fuel for drying [tCO2/yr] 0 0 0 @ 0
Grid electricity consumption  [tCO2/yn 93,278 938 93,278 93,278 93,278
Total [tCO2/yr]| 831,983 983,201 983,201 983,201 ,263
Total 2008 — 2012 [tCO2] 4,764,788

Table 15: Estimated baseline emissions within the crediting period.

Baseline emissions 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Calcination 526,99| 526,99| 526,99| 526,99| 526,99| 526,99| 526,99| 526,99

emissions [tCO2/yr] 8 8 8 8 8 8 8 8

362,92| 362,92| 362,92| 362,92| 362,92| 362,92| 362,92| 362,92

Kiln fuel combustion| [tCO2/yr] 5 5 5 5 5 5 5 5

Dust from kiln [tCO2/yr] 0 0 0 0 0 0 0 0

Fuel for drying [tCO2/yr] 0 0 q @ D D D 0

Grid electricity

consumption [tCO2/yr]| 93,278 93,278 93,2/8 93,278,288| 93,278 93,278 93,278

983,20 983,20| 983,20| 983,20| 983,20| 983,20| 983,20 983,20

Total [tCO2/yr] 1 1 1 1 1 1 1 1

Total 2013 — 2020 [tCO2] 7,865,611

Table 16: Estimated baseline emissions after the crediting period

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

Reductions 2004 2005 2006 2007
Total [tCO2/yr] 51,694 93,252 119,561 106,684
Total 2004 - 2007 [tCO2] 371,191

Table 17: Estimated emission reductions before the start of crediting period.
Reductions 2008 2009 2010 2011 2012
Total [tCO2/yr] 104,388 123,199 123,199 123,199 ,199
Total 2008 - 2012 [tCO2] 597,182

Table 18: Estimated emission reduction within the crediting period.

Reductions 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

123,1| 123,1| 123,1| 123,1| 123,1| 123,1| 123,1 | 123,
Total [tCO2/yr] | 99 99 99 99 99 99 99 199

Total
2008 -
2012 [tCO2] 985,588

Table 19: Estimated emission reduction after the crediting period.

Emission reductions generated in 2004 - 2007 veiltlansferred as AAUs in the frame of International
Emissions Trading mechanism of the Kyoto Proto€ble emission reductions generated during 2008-
2012 are to be transferred as ERUs in the framédooft Implementation mechanism of the Kyoto
Protocol. The baseline setting and monitoring oluaions is done identical for the whole period, i.
2004-2012.
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‘ E.6. Table providing values obtained when applyindormulae above:
Estimated Estimated Estimated
project Estimated leakagg baseline emission
vear emissions (tones of emissions reductions
(tonnes of CG, (tonnes of (tonnes of
CcO, equivalent) CO, CO,
equivalent) equivalent) equivalent)
Year 2004 693,545 0 745,239 51,694
Year 2005 690,001 0 783,253 93,252
Year 2006 701,278 0 820,838 119,561
Year 2007 725,299 0 831,983 106,684
Total (tonnes of C@equivalent) 2810,122 0 3.181,313 371,101
Table 20: Estimated emissions before crediting period
Estimated Estimated Estimated
project Estimated leakagg baseline emission
vear emissions (tonnes of emissions reductions
(tonnes of CG, (tonnes of (tonnes of
CcO, equivalent) CO, CO,
equivalent) equivalent) equivalent)
Year 2008 727,595 0 831,983 104,388
Year 2009 860,003 0 983,201 123,199
Year 2010 860,003 0 983,201 123,199
Year 2011 860,003 0 983,201 123,199
Year 2012 860,003 0 983,201 123,199
Total (tonnes of C@equivalent) 4,167,606 0 4,764,788 597,182
Table 21: Estimated emissions within crediting period.
Estimated Estimated Estimated
project Estimated leakage baseline emission
Year emissions (tonnes of emissions reductions
(tonnes of CGo, (tonnes of (tonnes of
CcO, equivalent) CO, CGo,
equivalent) equivalent) equivalent)
Year 2013 860,003 0 983,201 123,199
Year 2014 860,003 0 983,201 123,199
Year 2015 860,003 0 983,201 123,199
Year 2016 860,003 0 983,201 123,199
Year 2017 860,003 0 983,201 123,199
Year 2018 860,003 0 983,201 123,199
Year 2019 860,003 0 983,201 123,199
Year 2020 860,003 0 983,201 123,199
Total (tonnes of C@equivalent) 6,880,023 0 7,865,611 985,588

Table 22: Estimated emissions after the crediting period.
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SECTION F. Environmental impacts

F.1. Documentation on the analysis of the environnméal impacts of the project including

Cement production has certain impact on the longirenment. In Ukraine emission levels in industry
are regulated by emission permits issued by regioffeces of the Ministry for Environmental
Protection on the individual basis for every entisgthat has significant impact on the environment
The current levels of the emissions of the mainupahts (dust, sulphur oxides and nitrogen oxidass,

in compliance with the requirements of the plaattgsssion permits.

Types of atmospheric emissions (as described inetnession permit) and relevant measurement
techniques are presented below.

The project foresees usage of different types daliegical slag being in most cases a waste prioduc
for metallurgy. Usage of such AMC does not direatjuence the plant emissions.

Starting slag addition requires fulfilling the seqt@ assessment of environmental impact (OVNS in
Ukrainian abbreviation).

Such assessment was completed in 2005 by the $peesign & Engineering Bureau “Cement”
(Kharkiv, Ukraine). This OVNS has received positdecision of the State Authority on Environmental
Protection in Dnipropetrovs’k Region (# 168, 12yJ@006) and of the Dnipropetrovs’k Regional
Sanitary Epidemic Station (# 140, 14 March 2006).

According to the OVNS, the project will not be harnful to the environment of Kryvyi Rih, and
therefore will not have negative transboundary effets

Dust

Dust, emitted from cement production processespisa toxic substance but is considered a nuisance.
The main sources of dust from cement productiontlzeeraw materials mill, the kiln, clinker coolers
and cement mills. Dust emissions from Kryvyi Rihn@nt are monitored on a regular basis in
compliance with norms and regulations in force.

Dust concentration in the exhaust gases is detedmm the basis of changes in filter weight meabkure
in a flow of a dust-laden gas for certain periodtiofe. Dust is sampled by gravimetric method in
accordance with the national “Methodology of dushaentration measurement in dust-laden process
gases”. Accuracy of the measurement is within £61%esting (calibration) of measurement equipment
used to measure dust emissions is carried out t#gpendent company contracted by Kryvyi Rih
Cement to conduct environmental measurements bydependent state body (State Organization for
Standardization, Metrology and Certification).

Dust emissions are expected not to be influencetidglag addition project.
Nitrogen and sulphur oxides

NO, is formed due to the inevitable oxidation reactodrihe atmospheric nitrogen at high temperatures
in the cement kiln. It is expected that after pcojeommissioning the emissions will stay within the
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requirements of the Ukrainian legislation and wittiie range of the Best Available TechnofSdgvels

of IPPC.

SOx emissions in cement production originate mdirdyn raw material and also from coal with sulphur
content combustion. The sulphur content in the materials used at Kryvyi Rih Cement is insignifitan
and SOx emissions are not observed and shouldnogase after the implementation of the project.
However, the gas analyzing equipment used for measents will allow monitoring the gaseous
emissions of sulphur oxide in case they will appear

The environmental impacts of the project are pasitis the project expects to reduce the impadieof t
existing facility (see section F1).

The environmental impacts were assessed at thiengt@hase of the project. The general principlies o
assessment of the environmental impact (OVNS, wiscthe Ukrainian abbreviation) procedure in
Ukraine are described by the national laws “On #mvironmental protection” and “On the
environmental expertise”. According to the natiolegislation in force, every project or new actvit
that can be potentially harmful for the environmentist evaluate the environmental impagct

These environmental impacts as a general ruleralysed after the development of the detailed ptoje
design in order to obtain a construction permite TVNS document must provide a list of viable
project alternatives, a description of the currstate of local environment, description of the main
pollutants, risk evaluation and an action plangoliution minimisation. The final OVNS document has
to be presented as a separate volume of the prdpecimentation for the evaluation by a state expert
company and, optionally may be the subject of mubkaring. In many cases, especially when the
project does not foresee installation of major mepipment of process change, the OVNS is carri¢d ou
simultaneously with project implementation or egdortly after commissioning.

As described in section F1, the OVNS for additidnlawger quantities of slag was conducted and
received a positive resolution from state environtakauthorities.

1 |PPC Reference Document on Best Available Tealesgn the Cement and Lime Manufacturing Industries

December 2001
% The Law of Ukraine “On the environmental expettigaticles 8, 15, 36

2L The Law of Ukraine “On the environmental protentjoArticle 51
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SECTION G. Stakeholders comments

‘ G.1. Information on stakeholders comments on the project as appropriate:

JI projects are not required to go through a (lostkeholders’ consultation. Addition of differéppes
of slag into the raw materials fro clinker manutaistg would not influence plant emissions.
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Organization:

PJSC Heidelbergcement Ukraine

Street/P.0O.Box:

Aktsionernaya Str.,

Building: 1

City: Kryvyi Rih

State/Region: Dnepropetrovsk region (oblast),
Postal code: 50006

Country: Ukraine

Phone: +38 056 404 44 11

Fax: +38 056 404 45 46

E-mail:

URL: http://www.heidelbergcement.com.ua

Represented by:

Title: Plant manager
Salutation: Mr.

Last Name: Turivnyy
Middle Name:

First Name: Alexey
Department:

Phone (direct):

+38(056) 404 44 14

Fax (direct):

+38 (056) 404 45 14

Mobile:

+380 (067) 522 85 00

Personal e-mail:

Aleksey.Turivnyy@heidelbergcentamh.ua

Organization:

Global Carbon B. V.

Street/P.O.Box: Niasstraat

Building: 1

City: Utrecht

State/Region:

Postal code: 3531WR

Country: The Netherlands

Phone: +31 (30) 8506 724

Fax: +31 (70) 8910791

E-Mail; focalpoint@global-carbon.com
URL.: http://www.global-carbon.com

Represented by:

Title: Managing Director
Salutation: Mr.

First Name: Lennard

Last Name: De Klerk
Department:

Phone (direct):

+36 1 4290060

Fax (direct):

+31 70 8910791

Mobile:

+31 61288686 1

Personal e-mail:

deklerk@aqlobal-carbon.com
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Organisation: HeidelbergCement AG
Street/P.O.Box: Berliner Str. 6

Building: 1

City: Heidelberg

State/Region: Baden-Wirttemberg

Postal code: 69120

Country: Germany

Phone: +49 6221 481 0

Fax: +49 6221 481 554

E-mail: info@heidelbergcement.com
URL: http://www.heidelbergcement.com
Represented by:

Title: Senior Process Engineer
Salutation: Dr.

Last name: Reinhardt

Middle name:

First name: Tim

Department: HeidelbergCement Technology Centery&iomal Support — Environment
Phone (direct): +49 6221 481 9469

Fax (direct): +49 6221 481 628

Mobile: +49 172 629 7210

Personal e-mail: tim.reinhardt@htc-gmbh.com
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Annex2

BASELINE INFORMATION

Determination of baseline factors

Adoption of BFS into a raw material mix results@duction of CQemission from calcination and also
from kiln fuel combustion. The project has starfiexin 1 January 2004.

Baseline AMC addition percentage

The baseline AMC addition is taken as 4% as shaw®D5. It is fixed as average of AMC annual share
of the most recent three years preceding the grefjad (2001, 2002 and 2003). The average value is
3.5% which is lower than 4%. Taking higher valuel®s is conservative.

Baseline volume of clinker production and consumptin of raw mill

Baseline volumes of clinker produced CLpMKand raw mill consumed R is determined by taking
the average of the most recent three years preg@daject start available measurements by the
following formulae:

1
CLNK s = > CLNK, 3 (14
y
Where:
CLNK, is the production of clinker in year y (tonnes)
y are the years 2001, 2002 and 2003
_ 1
RM —ZRMyX§ (15
y
Where:
RM, is the consumption of raw mill in year y (tonnes)
y are the years 2001, 2002 and 2003
The result is presented below in a table:
Year 2001 2002 2003 Average
Raw mill 1136 830 994 300 1 360 800 1163977
Clinker 725700 642 000 848 000 738 567

Table 23: Measured raw mill consumption, productibolinker and calculated average

Baseline kiln efficiency
The baseline kiln economy kEis determined by taking the average of the masrethree years
preceding project start available measurementbdyalowing formula:

FC,xNCV, 1
KEy =Y ——— L x> 16
. Zy: CLNK, 3 (19
Where:
KEgs Average baseline kiln economy per tonne of clik&d/t clinker)
y Years 2001, 2002 and 2003
FC, Quantity of fossil fuel burnt for clinker produati in year y (1000 Nm3)
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NCV, Net calorific value fossil fuel in year y (GJ/1080n3)
CLNK,  Amount of clinker produced in year y (tonne oh&kr)

The result is presented below in the table:

Year 2001 2002 2003 Average

Kiln economy
(GJ/t clinker) 3.76 3.67 3.58 3.67

Table 24: Measured kiln economy and calculatedagesr

As can be seen in the table above, the kiln econsmather a stable figure with small fluctuations.
Therefore the baseline kiln economy can be estaddiby taking the historic average value of the kil
economy and the BKd5 is taken as 3.67 GJ/tonne of clinker.

Baseline content of CaO and MgO in the raw meal anth the clinker
The content of CaO and MgO in the raw material amd in the clinker produced has been determined
by extrapolating historic measured content.

Year 2001 | 2002 2003 Average

CaO MgO CaO MgO CaO MgQ Ca(g MgQ

Content in raw meal,% 1461 0.193 1.636 0.216 1.Y32228 1.61 0.212

Content in clinker 65.72] 1.77 65.5) 1.75 6572 1.8%5.67 1.80

Table 25: Measured CaO and MgO content in rawamnidl clinker

As shown in the table below, the fluctuation of &a Mg oxides content in raw meal fluctuates in a
narrow range and therefore the average valuesbeillaken as 1.61 % for Ca@s. and 0.12 % for
MgOrw_gL- Similarly, for the clinker the respective valgee fixed as 65.67 and 1.80%.

Baseline fuel consumption for raw materials drying

Additional fuel (natural gas) is consumed to dry thw materials in the drying drums.

The baseline fuel consumption for drying &Gs is determined by taking the historic average valtie
fuel consumption as shown in a table below:

Year 2001 2002 2003 Average
Fuel consumption for RM drying, GJ 161 584 140 96204 753, 169 084

Table 26: Measured consumption of fuel (natura) gasd for raw materials drying and average figure

The baseline fuel consumption for dryingd&Gsis fixed as 169 084 GJ.

Baseline electricity consumption for raw milling ard kiln consumption

The specific electricity consumption for raw maaémrying, raw milling and clinker kiln Eky «in, si
(MWht clinker) has been determined using histangasured consumption.

The specific data are presented in a table below.

Year 2001 2002 2003 Average

BELgrm wes KWh/t clinker 106.95 99.93 96.31 101.06

Table 27: Measured electricity consumption of ralimg and kiln drives and calculated average

The average Edw «in, ss1 iS 101.06 kWh/t clinker.
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Baseline electricity factor

The baseline emission factor of the Ukrainian ¢t is taken as 0.896 tCO2 /MWh as set in the
standardized baseline factor for Ukrainian elettyriggrid for JI projects reducing electricity
consumption in years 2008-2012 and presented iddcament below. The baseline electricity factor
received final determination through the final detimation of the JI project: Utilization of Coal k&
Methane at the Coal Mine named after A.F. Zasyagkaject # 0035,

22 http://ji.unfccc.int/Jl_Projects/DB/DA220PURGI092XUIKOINB5GIYEGA/Determination/TUEV-

SUED1207051469.52/historicalDeterminationReportlhtm
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Annex3
MONITORING PLAN

See section D for monitoring plan
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Annex4

BOTTOM ASH COMPOSITION

Bottom ash is originated from Kryvyi Rih thermalvper plant where it is currently disposed.
It can be used as aluminosilicate corrective adgliti Start of bottom ash usage at KRC - 2004

Composition of bottom ash in 2007

LOI (1050°C) — 8 %
SiO~ 50.8 %
AL,O; - 21.8 %
Fe0;— 10.8 %
CaO - 2.37 %

MgO - 1.33 %

Chemical composition can vary in function of tydeoals used at TPP and ash storage condition.
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Annex5

Year Average price for 1 ton dry] Average price for 1 ton dry | Exchange rate
mass, UAH, without VAT mass. EURO, without VAT UAH/EURO
tax’ tax 100
2000 2.46 0.49 502.89
2001 2.5 0.52 481.36
2002 2.5 0.50 503.01
2003 2.5 0.41 602.44
2004 2.91 0.44 660.94
2005 4.14 0.65 638.99
2006 6.46 1.02 633.69
2007 24.29 3.51 691.79
2007 January 7.57 1.15 657.37
2008 January 82.18 11.07 742 .67
2008 February 90.69 12.20 743.61
2008 March 100.06 12.81 781.34
2008 April 110.2 13.84 796.23
2008 May 120.76 15.57 775.73

% plant data of prices for granulated blast furrslag. Based on invoices.

24 National Bank of Ukraine. http://www.bank.gov.uBEL/Fin_mark/Kurs_mid/kurs_96-last.htm
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