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Brief description of the project

“Upgrading of the Alesd and Campulung Cement Plants, Romania” is an energy efficiency pro-
jects portfolio, through which the specific heat consumption and the specific electricity con-
sumption per tone of product will be reduced. Furthermore, the Project will have as result the
decreasing of the clinker content per tonne of cement, though increased usage of mineral
components (including new ones).

The project was lunched by Holcim (Romania) in 2000 and accepted by SenterNovem (as the
Dutch Govern representative) and by Romanian Government in 2002.

The benefits of the Project are presented below:

» direct greenhouse gases (GHG) emissions reduction (CO2) through less fuels con-
sumption per tone of clincher produced (the intermediate product in cement manufactur-
ing process)

+ indirect GHG emissions reduction through less electricity consumption per tone of ce-
ment produced

+ developing of new cement types for Romanian market, with increased content of min-
eral components

» reduction of the environmental impact, by fly ash material recovery (previously land-
filled) as mineral component for cement production

The PDD consists in four parts:

Part 1 Baseline Study

Part 2 Monitoring plan

Part 3.A Brief environmental impact assessment — upgrading Alesd |l cement plant
Part 3.B Brief environmental impact assessment — upgrading Campulung cement plant
Part 4 Overview of the Stakeholders Consultation Activities
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JI - Project for reduction of CO2 emissions

at Alesd Cement Plant and Campulung Cement Plant

Baseline study

As per July, 2002
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PROJECT INFORMATION

1.1. Project characteristics

Supplier’'s name and address:

Company name: Holcim (Romania) SA

Address: Bdul Primaverii 57, sector 1, Bucharest, Romania
Zip code + city address: 71297, Bucharest

Postal address: Bdul Primaverii 57, sector 1, Bucharest, Romania
Zip code + city postal address: 71297, Bucharest

Country: Romania

Contact person: Kurt Habersatter

Job title: CEO

Telephone number: ++40 21 231.77.08

Fax number: ++40 21 231.77.14

E-mail address: kurt.habersatter@holcim.com

Date of registration: 23 January 2002

1.1. A. Local contact — Alesd Cement Plant

Company name: Holcim (Romania) SA — worksite: Ciment Alesd
Address: Viitorului 2

Zip code + city address: Comuna Astileu, Sat Chistag, Bihor County
Postal address: Comuna Astileu, Sat Chistag, Bihor County

Zip code + city postal address: -

Country: Romania

Contact person: Javier Ocenda

Job title: Plant Manager

Telephone number: ++40 (0) 259 34 97 65

Fax number: ++40 (0) 259 34 97 72

E-mail address: Javier.Ocenda@holcim.com




1.1.B. Local contact — Campulung Cement Plant

Company name: Holcim (Romania) SA — worksite: Ciment Campulung

Address: Calea Brasovului 1

Zip code + city address: RO-0425 Campulung Muscel

Postal address: Calea Brasovului 1

Zip code + city postal address: RO-0425 Campulung Muscel

Country: Romania

Contact person: Emil Raicov

Job title: Plant Manager

Telephone number: ++40 (0) 248 557 110

Fax number: ++40 (0) 248 557160

E-mail address: Emil.Raicov@holcim.com

1.2. Project Abstract

1.2. A. Alesd Cement Plant

Project Title: Upgrading Alesd Il Cement Plant

Abstract: the project consist of upgrading of an existing 3000 t clinker/day kiln line.
An important goal of this project is the replacement of the old installations with new
ones that will eliminate the negative impact on environment and will allow the pro-
duction of cement with less thermal and electrical energy.

Project location: Holcim (Romania) SA, Ciment Alesd plant, Village Astileu, Bihor
county

Project starting date: 2000
Construction starting date: 2001
Construction finishing date: 2004 (priority 1 subprojects)

Project finishing date: 2006 (priority 2 subprojects)




1.2. B. Campulung Cement Plant

Project Title: Refurbishing Campulung Cement plant

Abstract: The project consist of upgrading the existing 2x800 t clinker/day kiln lines,
1 and 3. An important goal of this project is the replacement of the old installations
with new ones, but also installation of new equipments, that will allow a more ecol-
ogically friendly production of cement, with less thermal and electrical energy con-
sumption.

Project location: Holcim (Romania) SA,Ciment Campulung plant, Campulung, Ar-
ges county

Project starting date: 2000
Construction starting date: 2001

Construction finishing date: 2003

Project finishing date: 2004

1.3. Background and justification

Holcim (Romania) SA is the Romanian subsidiary of Holcim (formerly “Holderbank”)
Group, one of the world's leading suppliers of cement, ready-mixed concrete, as well as aggre-
gates (gravel and sand), and constructions related services.

From origins in Switzerland, the Group has grown into a global player with strong market
presence in over 70 countries on all continents.

In its new markets development process, Holcim Group acquired in Romania three ce-
ment plants as follows:

Turda cement plant: June 1997 - a wet process cement plant, that apart from its
grey cement production, it is the only WHITE CEMENT manufacturer in the country.
Campulung cement plant: October 1999 — dry process cement plant producing grey
cement

Alesd cement plant: July 2000 — dry process cement plant producing grey cement

At the end of 2001 the group merged all its activities in Romania under one name:
Holcim (Romania) SA.

The cement manufacturing process may be split on the following technological stages:

raw material extraction and preparation

raw meal preparation

raw meal burning in kiln in order to produce clinker = clinker production

clinker grinding and mineral components (MIC) addition in order to produce the ce-

ment = cement production

cement dispatch (shipping)

Every technological stage was carefully analyzed by Holcim specialists since the acquisi-
tion and a large number of projects of different size and importance were defined in order to the
efficiency of the cement manufacturing process and in the same time the environmental protec-

tion.




1.3.A. Alesd Cement Plant

The plant from Alesd was developed in two stages: Alesd | with 6 x 800 t clinker/day
kilns (commissioned in early 1970) and later Alesd Il with 1x 3000 t clinker/day (commissioned
in 1983).

The kiln line of Alesd Il that is to be upgraded is a dry process one, with equipments
corresponding to the technological level of the ‘70s, manufactured mainly in Romania.

Due to the low demand of the market, the kiln was decommissioned in 1991 and from
than it was not used for clinker production.

Currently, at Alesd plant there are used only 2 older kilns with a rate of 800 t clinker/day
to produce the clinker (Alesd 1), which then is grounded in the cement mill of Alesd II.

Due to their age, some of the equipment of these kilns is obsolete and it doesn’t assure
the cement production in an efficient and ecologically friendly way.

Therefore, since the beginning, lots of projects of different size and importance were
defined for Alesd. Due to the fact that the total cost of those projects is over 54 million EUR,
their priority was set based on necessity and according to the budget restriction.

Top priority was given to the projects that:

e could assure the functionality and productivity improvement of the currently
commissioned kiln lines (Alesd I): general refurbishment, purchasing of new
front end loaders and drilling machines for quarry area, improvements in the the
raw material extraction and preparation area, feeding arrangements for clinker,
improvements of the basic infrastructure (roads, railway lines) etc

e could drastically decrease the production costs: installation of new (cheaper) fu-
els (coal) feeding systems

e could improve the product quality: laboratory equipment, raw materials analyzer

e could assure social and safety improvements: fence and lights, refurbish can-
teen and administrative building, guest house etc

Due to their priority, those projects were started and are already partially or totally fin-
ished.

1.3.B. Campulung Cement Plant

The cement plant from Campulung was founded in 1971.

It is a dry process cement producing plant and has an operating clinker capacity of
3x800 t clinker/day.

The equipment of the kiln lines from Campulung are corresponding to the technological
level of the ‘60s, manufactured mainly in Romania.

Due to their age, some of the equipment of these kilns is obsolete and it doesn’t assure
the cement production in an efficient and ecologically friendly way.

Since the acquisition, a large number of projects were defined especially for two kiln
lines (1 and 3): restoration of refractory for kilns and preheater towers, installation of splash
boxes, installation of dedusting equipments and improvements of existing ones, installation of




new low NOx kiln burners, installation of automatic continuously monitoring systems for proc-
ess and for emissions, installation of new (cheaper) fuels feeding systems, upgrading of the
cement mill # 5, introducing new types of mineral components (MIC) and installation of their
handling, dosing, feeding systems, developing new products and decreasing the clinker factor,
etc. Due to the fact that the total cost of those projects is over 30 million EUR, their priority was
set based on necessity and according to the budget restriction.

Top priority was given to the projects which:

e could be done during the yearly overhaul (restoration of refractory for kilns and pre-
heater towers, installation of splash boxes) by the local maintenance team.

e could decrease the emissions and assure the compliance with applicable environ-
mental regulation: installation of dedusting equipments and improvements of existing ones, in-
stallation of new low NOXx kiln burners, installation of automatic continuously monitoring sys-
tems for process and for emissions

e could drastically decrease the production costs: installation of new (cheaper) fuels
(coal)feeding systems

Due to their priority, those projects were started and are already partially or totally fin-
ished.

1.3.C. Justification

The CO, emissions in the cement industry can be tackled by different measures.
The main categories of CO, abatement potentials include:
e energy efficiency: technical and operational measures to reduce fuel and power con-

sumption per unit clinker or cement produced;

e fuel switching: for instance, use of natural gas or AFR (alternative fuels derived from
wastes) instead of coal;

e reduction of dust landfilling (cement kiln dust, bypass dust), where relevant landfilling
occurs;

¢ MIC: use of mineral components to substitute clinker.

The aim of Holcim (Romania) SA participation as Supplier of ERUs for the Dutch Gov-
ernment within ERUPT program is to bring financial incentive for a portfolio of two projects:

a) A project that will put again into operation the whole Alesd Il line (also re-
commisioning the 3000 tones of clinker/day kiln) and shut down the 800 t clinker/day kilns from
Alesd I.

For ERUPT purposes, the project will be further called “Project: Upgrading Alesd Il
cement plant” and will consist mainly in the next tasks:

o upgrading of raw mill feed system and of raw mill grinding (including variable speed
drivers for fans and dedusting)

0 upgrading the preheater tower (reconditioning) and of its fans

. upgrading the 3000 tones of clinker/day kiln (Low Nox burner, refractory material,
inlet and outlet seals, kilns driver — variable speed drivers, etc)

J upgrading the cooler (reconditioning, variable speed drivers, de-dusting)




0 introducing in the cement producing process new types of mineral components and
installation of their handling, dosing, feeding systems into the cement mill,

. upgrading of the cement mill in order to increase its energy efficiency

J developing new products and decreasing the clinker factor.

b) A project that, for ERUPT purposes, will be further on called “Project: Refurbish-
ment of Campulung Cement Plant”, and will consist mainly in the next tasks:
L introducing in the cement producing process new types of mineral components and
installation of their handling, dosing, feeding systems into the cement mill,
J upgrading of the cement mill #5, in order to increase its energy efficiency
. developing new products and decreasing the clinker factor.

The reasons that have led to the study of the possibility of these projects are:
e The market policy of the company

e The more efficient way to operate the production line

e The tighter control of the process

e Company commitment for sustainable development

The upgraded cement production lines will be more energy efficient due to the less
thermal and electrical energy consumption during the cement production resulted from the
newly upgraded installations. At the same time they will allow the introduction (unloading, stor-
age, handling and dosing) of a new type of MIC and the production of new types of cement for
the Romanian market. The re-commissioned line from Alesd can be considered “state of the
art” for Romanian cement industry from efficiency point of view.

Therefore, the ERUs, offered as carbon credits by Holcim (Romania) SA for the Dutch
Government within ERUPT program, are the emission reductions due to energy efficiency
improvements. Changes in the fuel mix will not be included as CO, emission reductions. In
case a different fuel mix will be used, the emissions will be corrected as if the fuel mix de-
scribed in this baseline report was used, in order to avoid CO, credits that would be caused by
switching to coal before the project and (partly) switching back to other type of fuels during the
projects period.

Both projects are feasible, but not very attractive from the economically point of view.

They are not an absolute necessity for the cement production in Alesd and Campulung
plants.

The re-commissioning of 3000 tones of clinker/day kiln and the simultaneous increase
in production capacity is not done in order to fulfill the short and medium term increase of the
market demand, currently Romania has an excess capacity (at 2000 year level only 50.9% of
the total installed capacity was used)'.

Also, the development of the new and higher quality types of cement (already available
in EU) is not a requirement of the current or near future Romanian cement market.

Therefore, the improved facilities will not be needed to meet the demand of cement in
short or medium term, but there would especially have a positive impact on the environment

" Source: Romanian Industries and Resources Ministry - Construction Materials Development Strategy on medium
and long term 2001-2010
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both by reducing the Greenhouse Gases (CO,) emissions and by using the waste of other in-
dustries (as clinker substituting mineral components —MIC), otherwise land-filled as it is in the
present.

The plants’ project teams, supported by Holcim Group engineering and consulting ser-
vices from Switzerland are coordinating the site preparation works, including obsolete equip-
ment demolition and removing scrap, tenders for detailed engineering, local and foreign equip-
ment suppliers and erection companies and project management.

The total cost of the projects has been estimated at about 30 million EUR (21 million
EUR — priority 1 subprojects, 9 million EUR priority 2 subprojects) for Alesd Cement Plant and
at about 5 million EUR for Campulung cement plant

The main part of this cost will be covered by Holcim (Romania) SA, with financial sup-
port from the mother company.

1.4. Intervention
1.4.1. Goals

Stronger competitiveness on the cement market
Decreasing the overall power consumption;
Decreasing the heat consumption;

Producing a cement with higher quality;
Reducing the overall production costs;

1.4.2. Results

Developing a cost-effective and more environmentally friendly production capacity, that
will allow the manufacturing of various cement types, with less energy consumption and with a
lower clinker factor, therefore assuring a stronger competitiveness of the company on the spe-
cific market.

1.4.3. Activities

Due to the fact that the main expected output from for a JI project is the reduction of
Greenhouse gases emissions, in this section only the activities with a direct impact over the
factors that influence these emissions are mentioned

1.4.3. A. Alesd Cement Plant
a) Reducing specific energy consumption

e installation of 2 bucket elevator instead of the existing 2 air lifts, that will reduce the
specific energy consumption from 1.14 kWh/t/100 m to 0.41 kWh/t/100 m.
installation of a 1050 kW variable speed drive for the kiln/raw mill fan

installation of a high efficiency dynamic separator for raw mill

installation of a new low NOx burner for kiln

installation of 2x560 kW variable speed drives for kiln
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installation of 1x500 kW variable speed drive for cooler dedusting

e installation of a cycloconverter for raw mill drive in a first stage (until 2003) and for
the cement mill drive in the second stage

e installation of high efficiency separator for cement mill (second stage)

These modifications will allow a specific energy consumption of:

110 kWh/t cement (first stage) and 105 kWh/t cement (second stage)
(for a clinker factor of 0.70)

instead of 144.71 kWh/t cement (for a clinker factor of 0.78).
b) Reducing specific heat consumption

repairing the entire preheater, restoration of refractoriess

new refractories for kiln

repair of kiln inlet and outlet seals

new design of cooler that will reduce the necessary of the aeration air
installation of a fixed inlet skid in the cooler

These modifications will allow a specific heat consumption of:
3600 kJ/kg clinker

instead of 4033 kJ/kg clinker
¢) Reducing specific CO2 emissions

In the final product - cement, the amount of clinker is to be reduced from 78% to 70% and
mineral components percentage is to be increased

1.4.3. B. Campulung Cement Plant
a) Reducing specific energy consumption
Ugrading of cement mill #5 by:
e installation of new gear box for the cement mill #5
e installation of a high efficiency separator for cement mill #5 with variable speed drive
e installation of a separator fan with variable speed for cement mill #5
These modifications will allow a specific energy consumption of:
120 kWh/t cement (for a clinker factor of 0.70)
instead of 132.4 kWh/t cement (for a clinker factor of 0.76).
In order to maintain the same specific energy consumption, similar improvements will be
also done at the mill #3, as part of this project, when the cement mill #5 capacity will be
overcome by the production volume.
¢ related installations: new material feeding equipment (new weighfeeders, conveyors,

modification of existing concrete feed bins)
e new mineral components unloading, storage, handling and dosing systems
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b) Reducing specific CO2 emissions
In the final product, cement, the amount of clinker is to be reduced from 76% to 70%
and mineral components percentage is to be increased

2 GHG SOURCES AND SINKS AND PROJECT BOUNDARIES

2.1. Greenhouse gases sources

One of the key issues for being able to claim carbon credits from a project is that the
reduction of emissions has to be additional to any that would have occurred in the absence of
the project activity. This section will focus on the environmental or greenhouse gases reduction
additionality of the project.

There will be mainly two emission types involved: Direct On-Site Emissions and Direct
Off — Site emissions.

In the case of cement industry CO. is the only considered greenhouse gas?, the other
occur in insignificant volumes (much below 1%) and therefore they will not be taken into con-
sideration for both baseline and project emission calculations.

2.1.1. Direct on-site emissions
e (CO2 from raw material calcinations

The raw material for clinker production is a mixture of limestone and marl/clay. The raw
materials have in their structure mainly calcium carbonate and magnesium carbonate, for which
at 900-1000 Celsius degree a process of calcinations occurs, resulting CO, and a mixture of
calcium and magnesium oxides:

CaCOgs; + heat — CaO + CO,
Mg CO;3 + heat — MgO +CO,

Further on with the temperature increase, from this mixture of oxides the clinker is
formed, at around 1450 Celsius degree.

When considering CO, emissions due to calcinations, two components can be distin-
guished:

e CO; from actual clinker production

e CO, from raw materials discarded (landfilled) as partly calcined cement kiln dust
(CKD), or as fully calcined bypass dust

CO, from actual clinker production is proportional to the lime (calcium oxide) and mag-
nesium oxide content of the clinker, which in turn varies very little in time or between different
cement plants.

According to “The Cement CO, Protocol” a default factor of 525 kg CO, /t clinker should
be used for the calculation of CO, released during the calcinations process. This is the IPCC
default (510Kg COy/t clinker) corrected with the Mg CO; calcination

? Source “The Cement CO, Protocol” for the Cement Industry — developed by World Business Council for Sustain-
able Development (WBCSD) Working Group Cement
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Due to the fact that the kiln dust, in both Alesd and Campulung cement plants, was/is
and will be reintroduced into the process and not landfilled, it is not an applicable source of CO,
emission in these plants cases.

Therefore, only the CO, emissions from actual clinker production will be analyzed for
both baseline and project situation.

e CO2 from kiln fuels
The cement industry traditionally uses various fossil fuels (conventional fuels) to operate
the kilns, including coal, petroleum coke (petcoke), fuel oil and natural gas.

In recent years, fuels derived from waste materials have become important substitutes
of the fossil fuels around the world. These alternative fuels and raw materials (AFR) include
fossil fuel-derived fractions such as e.g. waste oil and tires, as well as biomass-derived frac-
tions such as waste wood and dried sludges from wastewater treatment.

The types of fuels usage depends mainly of their market price (their cost typically ac-
counting for 30-40% of the cement production costs) and availability. In 1995 the most common
used fuels were petcoke (39%), coal (42% - including lignite), followed by different types of
waste (10%), fuel oil (7%) and gas (2%) °.

The burning of both conventional and alternative fuels, in order to obtain the necessary
heat for the clinker production process, results in CO, emissions through the kiln stack.

The use of alternative fuels is not feasible and it is not expected to become feasible in
the short and medium term in Romania and therefore only the burning of the fossil fuels will be
taken in consideration for both baselines and projects.

Due to the fact that the market price of the fuels has a strong impact on the percentage
of their usage in order to reduce the unpredictable risks of this JI projects portfolio, the same
usage assumptions will be used for baselines and corresponding projects emission calcula-
tions, but also for monitoring and reporting of the emission reduction resulted from the projects
for ERUPT purposes. In case a different fuel mix will be used during the projects period, the
emission calculations will be corrected by using the same mix usage as in the baselines.

Replacing more clinker by mineral components - MIC (decreasing the clinker factor),
one will allow to save more clinker per tone of cement produced. Mineral components (MIC) are
natural and artificial materials with latent hydraulic properties. Examples of MIC include gypsum
and natural pozzolanas, blast furnace slag, and fly ash. MIC are added to clinker to produce
blended cement. MIC use leads to an equivalent reduction of direct CO, emissions associated
with clinker production, both from calcination and fuel combustion. Artificial MIC are waste ma-
terials from other production processes such as, e.g. steel and coal-fired power production. Re-
lated GHG emissions are monitored and reported by the corresponding industry sector. Utiliza-
tion of these MIC's for clinker substitution does not entail additional GHG emissions at the pro-
duction site. As a consequence, indirect emissions have not be included in the cement produc-
tion inventory.

2.1.2. Direct off-site emissions

Cement production is associated also with electrical energy consumption and therefore
the power generation CO, emission effect (direct off-site) should be taken into consideration for
both baselines and projects (electricity conservation projects)

? Source: European Commission — “Integrated Pollution Prevention and Control - Reference Document on Best
Available Techniques in the Cement and Lime Manufacturing Industry”
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2.1.3. Indirect on-site emissions

Emissions produced by the transport by road/rail of fuels, raw materials (including MIC)
and cement are not considered for both baseline and project emission calculation, due to the
relative insignificance and uncertainty of the emission quantification process.

2.1.4. Indirect Off - Side emissions

Emissions due to shifts in demand and/or supply of electricity and in demand and/or
supply of different types of fuels will not be taken into account in the quantification of emis-
sions, as they are difficult to measure and are not within the control of the project developer.

2.2. Project boundaries

2.2.A. Alesd cement Plant

Fig 1. shows a flow chart of the project Upgrading Alesd Il cement plant, with its main
components and connection. On this flow chart it has been marked with yellow the points
where upgrading activities lead to a reduction of the CO2 emissions, directly or indirectly. Their
description is presented at the chapter 1.Project information, Subchapter “Intervention”.

The physical boundaries of the project including all the upgrading activities are shown in
the flow chart below with red dotted line.

Going one step upstream one should include in the boundaries also the raw material ex-
traction and preparation process.

Going one step downstream the cement shipping should be include in the project
boundaries.

Therefore the new boundaries of the project are marked with blue dotted line in the bel-
low flowchart. This new boundaries for the project include only the significant (above 1%) CO2
emission sources that can be controlled by the project developer (all the cement production
line).
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Fig. 1. Flow chart of the project Upgrading Alesd Il cement plant and its borders

2.2.B. Camplung cement plant

Fig 2. shows a flow chart of the project Refurbishment of Campulung Cement Plant
with its main components and connection.

On this flow chart it has been marked with yellow the points where upgrading activities
lead to a reduction of the CO2 emissions, directly or indirectly. Their description is presented at
the chapter 1.Project information, Subchapter “Intervention”.

So the physical boundaries of the project, shown in the flow chart below with red dotted
line, are set around the cement mill and its related installation (clinker grinding and mineral
components (MIC) addition in order to produce the cement).

Going one step upstream one should include in the boundaries also the clinker produc-
tion

Going one step downstream the cement shipping should be include in the project
boundaries.

Therefore the new project boundaries are marked with blue dotted line in the flow chart
bellow.

This new boundaries for the project include only the significant (above 1%) CO2 emis-
sion sources that can be controlled by the project developer (all the cement production line).
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Fig 2. Flow chart of the project Refurbishment of Campulung Cement Plant and its borders

3 DESCRIPTION OF THE CURRENT DELIVERY SYSTEM

3.A. Alesd Cement plant

Fig. 3 shows the flowchart of the current delivery system (plant Alesd 1) which is basi-
cally the same with the upgraded one (it has the same technological stages and main equip-
ment).

The differences consist in the type of equipment that replaces the old one.

The existing critical points are:
e static separator

e airlifts

e burner

e kilns

e kiln exhauster fan
e cooler

¢ No new MIC unloading, storage, handling and dosing systems
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Fig.3. Flowchart of the current delivery system of Alesd cement Plant

The system is designed for continuous operation (24/24), with stop during the winter period
(December — February) for maintenance.

3.B. Campulung Cement plant

The flowchart from Fig 4. represents the flowchart of the of the current delivery system
in case of Campulung cement plant, which is basically is the same as the upgraded one (it has
the same technological stages and main equipment).

The differences consist in the type of equipment that replaces the old one.

The existing critical points are related to the cement mills and their connected installa-
tions:

e Old gear boxes

e Old cement mill separators with low efficiency

¢ Old cement separator fans

e Old, obsolete and not accurate mill feeding systems

¢ No new MIC unloading, storage, handling and dosing systems
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Fig.4. Flowchart of the current delivery system of Campulung Cement Plant

The system is designed for continuous operation (24/24), with stop during the winter period
(December — February) for maintenance.

4 KEY FACTORS INFLUENCING THE BASELINE AND THE
PROJECT

EconomicFactors

Cement market evolution influences cement sales volume, which in turn influences di-
rectly the volume of cement production.

In the past years Romania suffered an important recession, with a growth rate of -15% on
the period ‘96-'99 that ended in the year 2000 when the growth rate was +1.1%. Due to the
country willingness to join EU, significant efforts were, are and will be done in order to ensure
the economic development. The results of these efforts started to be seen and there are posi-
tive signs that the economic development continues in the same direction, the year 2001 show-
ing a growth rate of 5.3% in the GDP*.

The same development it can be noticed in all the Eastern European countries, candi-
dates for joining EU.

* Source: BNRO (Romanian National Bank), Romanian National Institute of Statistics
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For the cement industry, mainly due to the developments of infrastructure, residential but
also non residential buildings, the GDP per capita positive development can be translated into a
positive development of the cement consumption per capita, therefore Eastern European Coun-
tries presenting a high potential for cement consumption increase, as it is shown by figure 5°.

European Benchmark GDP vs cement cons.
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Fig 5. GDP per capita versus cement consumption per capita

The cement consumption in Romania is following the same specific trend of emerging
economy, similarly with the other Eastern European Countries, having a direct relationship with
the GDP per capita and with the real GDP growth, as it can be seen from the next table:®

0001 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Total Population (000 inh) 22,610| 22,550 22,500 22,460| 22,420| 22,370
Annual Growth Rate of Population (%) -0.31 -0.27] -0.220 -0.18 -0.18 -0.22
GDP (bil. EUR) 43.103| 40.129| 37.962 36.747| 37.151| 39.120
GDP per capita (EUR) 1906 1780 1687 1636 1657 1749
Real GDP Growth (%) 3.90%| -6.90%| -5.40%] -3.20%| 1.10%| 5.30%)
Average Exchange rate ROL/EUR (000) 3.863 8.091] 9.989 16.296| 19.956| 26.027|
Total Cement Domestic Sales (all competitors) 4,089 3,527 3,588 3,821 4,205 4,297

The same positive trend, but with even stepper rate of 4% was also forecasted in 2000
for the medium to long term increase in sales and production of cement ”.

3 Source: World Cement Review, Work Group calculation — in USD 1999

® Source: CIROM (cement industry owners’association) and Romanian National Institute of Statistics

7 Source: Construction Materials Development Strategy on middle and long term (2001-2010) - Industry and Re-
sources Ministry
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The actual increase of the cement market is even higher than the forecasted one, both
by authorities (4%) and by Holcim (Romania) SA in its Business Plan (3.5%), the actual sales
volume for the 2002 year to date showing an increase of 7.2% compared with the volume for
2001 similar period of time 8,

The fuel market price it has an important influence over the cement industry, the orien-
tation toward cheaper forms of energy.

Taking into account the increases in prices of oil and natural gas, both at national and
international level (see Annex A), there is a strong orientation of the Romanian cement industry
toward cheaper fuels with different fuel specific CO2 emission (coal/ petcoke), in order to re-
duce the production costs. Romania still has a sizeable amount of coal reserves, which may be
used more competitively as a fuel source compared with fuel oil and natural gas.

The usage of cheaper fuels is already a common practice for the Romanian Cement In-
dustry. There are four main players in this market: Lafarge — Romcim (3 plants), Holcim (Ro-
mania) (3 plants), Carpatcement (Heidelberger group) (2 plants) and Tagrimpex Romcif - Fieni
plant (Romanian majoritary capital), out of which 3 are also well known players in the interna-
tional cement market.

Therefore there is a very strong competition on the Romanian cement market. Due to
the fact that the fuel cost is strongly influencing the production cost of the cement (over 30% of
the cost is due to the fuel cost) and the coal price is approximately half of the heavy oil price, a
10-15 % decrease of total production cost is essential in the fight for the market.

Since Holcim (Romania)‘s competitors either already use coal / petcoke as fuel (Lafarge
in 2 plants and Tagrimpex Fieni) or have also projects in order to use them in the near future
(Heidelberg in both plants), in order not to get an important competitive disadvantage, it has
been already decided at the company level the switching for coal as main fuel in Campulung
and Alesd.

8 Source: Holcim (Romania) SA’s Sales Department statistics
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The decision to use coal both in Alesd and in Campulung cement plants it is not done in
order to get a competitive advantage but in order to be able to maintain the company current
market share and moreover, as it can easily be seen, Holcim (Romania) is not the leader of the
trend, but only the follower.

Political Factors

One of the important political factors that influence both baseline and project is Roma-
nia’s willingness to join European Union.

At the country level that is resulting in efforts done both by government and authorities,
but also by the industries in order to ensure a constant growth of the economy, a decrease in
the inflation rate, important improvements of the infrastructures, which in turn will lead to an in-
crease in the GDP per capita, in the purchasing power of the population, but also to a decrease
of the unemployment rate.

Last but not least the Romanian society commitment for a steady positive development
will lead to an increased attractiveness of the investment level and capital inflow into the coun-

try.

Yet, due to the relative political instability in Romania of the last 10 years, the business
decisions (investment decisions) are taken based on very short pay back period (two to maxi-
mum five years) compared with the same decision taking process in the European Union.

Environmental Factors
Holcim (Romania) SA fully adheres at the Holcim Group commitment to the sustainable
development: "Our commitment is to continuously improve our environmental performance and

provide positive contributions to our business”.

As one of the founders of World Business Council for Sustainable Development, Hol-
cim is acting worldwide according with the same environmental principles:
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Commitment to Sustainable Development
Holcim|Environmental Principles |

1 Management Systems We apply environmental ~We promote our commitment
management guidelines through training and integration
and standards worldwide into business processes.
and monitor our

performance.
2 Resources Utilisation We promote eco- We invest in the development
efficiency, conservation of innovative and sustainable

of non-renewable natural  products and processes.
resources and recycling
of secondary materials.

3 Environmental We measure our performance,
Impacts continuously improve and
promote best practice in our
industry.

4 Stakeholder Relations We engage our stakeholders
and report publicly on

’C\ compliance, performance
Holcim and progress. 1

Technical Factors

By the introduction of new “state of the art” and, in the same time, more ecologically
friendly equipment the company will decrease the power consumption both by decreasing the
specific heat consumption and the specific electrical energy consumption.

This may be the beginning of a new trend for the Romanian cement industry and there-
fore a support for the implementation of the international “Best Available Techniques” at the
national level, resulting in further similar efforts for energy efficiency all over the industry.

By the introduction of new mineral components (MIC), which are in the same time
wastes of the other industries, otherwise landfilled, a multiple positive effect will be obtained:

e adecrease of the clinker factor, that is the amount of clinker used for each tone of
cement (or clinker content of cement) and therefore a decrease the overall consumption (raw
material, fuels, electrical energy etc) for producing the necessary clinker. Consequently, this will
open a new trend for the Romanian cement industry supporting the alignment with the already
existing international trend of obtaining high quality cements with lower clinker factors.

e a prevention of the non-usage penalties for the industries that are producing those
wastes, by offering in the same time an environmentally friendly way for their elimination. This
in turn can lead to a deeply involvement of the industry in solving the waste related problems
existent at the national level. Such types of wastes are available in large quantities at the coun-
try level and presently landfilled.

e a development of new cement types already used in EU, creating a differentiation of
cement types, increasing their quality and giving a positive impuls for the research in the field in
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order to create tailor-made products on customers demand (design cement) and contributing at
the cement industry development at the national level

e an improvement of concrete performance due to special proprieties of the new min-
eral components used for the cement production: improved workability, reduced water demand,
increased sulphate resistance (e.g. sea-water), prevents alcali-silica-reaction, reduces hydra-
tion heat, higher density, pozzolanic activity etc

5 IDENTIFICATION OF THE MOST LIKELY BASELINE AND
THE ASSOCIATED GHG EMISSIONS

5.1. Identification of the most likely baseline

The following key factors have influence on both the specific and absolute CO2 emis-
sions:
specific heat consumption
fuel specific CO2 emission
specific electrical energy consumption
electricity CO2 emission factor
clinker content of cement (clinker factor)
volume of cement produced

The influence of each of these factors is shown in the annexes B(1-4)A — for Alesd Ce-
ment Plant and B(1-4)B — for Campulung Cement plant, where detailed calculations are devel-
oped for each type of occurred CO, emissions

B1: The most likely baseline (B1A — for Alesd Cement Plant and B1B — for Campulung
cement plant) for these projects is the continuation of current situation without a significant
change to current efficiency of the plants that means without any significant change in the spe-
cific electrical and thermal energy consumption per tone of cement.

In more detailed it means the continuation of the 2000 year status with only the change in
the cement production volume requested by the market increase and the installation of new
(cheaper) fuels (coal) feeding systems in order to decrease the production costs.

The clinker production is a process of heat production and consumption.
The heat produced by fuel burning is fully consumed in order to produce clinker (the chemical
processes start at 900 Celsius degree and take place around 1450 Celsius degree

The specific heat consumption per tone of clinker may be slightly influenced by the
losses through kiln and pre-heater tower refractory throughout the year, but do to the preven-
tive maintenance done the variation is less than 1%.

Based on historical data® the specific heat consumption per tone of clinker taken into calcula-
tions is:

- 4.033 GJ/ tone of clinker produced in case of Alesd cement plant

- 3.921 GJ/ tone of clinker produced in case of Campulung cement plant

? Source: Plants’ Annual Technical Reports for 2000
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The fuel specific emission is calculated as an average of the specific emissions for
each of the fuels used, taken into account the utilization percentage of each fuel.

The fuels utilization percentage is based on historical data from the same source®.

At the company level, taken into consideration the trend of the market fuel price both on
national and international level, but also the competitors actions, it was decided to introduce the
usage of cheaper fuels (coal) as main type of fuel.

The assumed trend of types of fuel utilization can be seen in Annex B1A (Alesd cement
plant) and in Annex B1B (Campulung cement plant).
The specific emission for fuels used are assimilated with the ones from Senter Guide-
lines for JI Projects®
Assumption: Heavy fuel oil ~ Residual Fuel Qil
Coal ~ Lignite (in order to be conservative)
The same assumption is used for the baselines scenarios and for the project

The specific electrical energy consumption is based on historical data from the same
source. Without any improvement of the current delivery system (without the projects) a spe-
cific electrical consumption of:

- 144.71 kw/ t cement (for a clinker factor of 78) is taken into calculations for Alesd plant
- 132.34 kw/ t cement (for a clinker factor of 76) is taken into calculations for Campulung
plant
The energy consumption is calculated for all the production phases (within the project bounda-
ries).

For the electricity CO, emission factor are taken into account the data from “Baseline
electricity grid CO, emission factors for JI projects reducing electricity consumption (in g CO, /
kWh)” specific for Romania'’

The clinker content of cement used for the calculation of the baseline is based on
same historical data’. The used clinker factor is somehow low compared with the benchmark-
ing for average clinker factor (variation between 80.6 and 81.9 for the years 1999-2001) in Hol-
cim Central and Eastern Europe cement plants, due to different availability of the clinker substi-
tuting mineral components (MIC) at the countries levels. This lower level shows that there are
great opportunities in Romania, where the availability of MIC is not a problem. Given the same
availability of MIC in Romania, but without the project (research and investment), due to the
technological limits of the process, cement with the same clinker factors as in the present
would be also produced in Alesd and respectively in Campulung plants.

The volume of cement production is increasing yearly according with the market de-
mand.

Usually small bumper stocks are used in the cement manufacturing process for raw
meal, clinker and cement. The variation between beginning of year and end of year bumper
stocks are insignificant, therefore for the simplicity sake all the bumper stock not taken into
consideration. Therefore it is assumed to be produced only the volumes of clinker and raw ma-
terials necessary for the volume of cement produced.

For 2000 and 2001 the actual cement production volumes were taken into considera-
tion.

For 2002-2006 the volumes of cement production assumed in the Company’s Financial
Plan were taken into consideration (average 3.5 % increase per year).

10 Source: Senter Guidelines for JI projects Vol 1: Introduction, Chapter 6, Subchapter 6.1.
'Source: Senter Guidelines for JT projects — Vol 2 A, Annex B, table B2
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The step increase in the Alesd plant production volume for 2003 can be seen as an ef-
fect of the projects that will take place in Turda cement plant. In 2003, the Turda plant produc-
tion capacity for grey cement is scheduled to be converted for the production of white cement.
Therefore, in order to keep the market share the volume of grey cement production in Alesd will
be increased correspondingly

For 2007 — 2012 the same 3.5 % production increase per year was assumed.

The assumed increasing trend is a conservative one, taken into consideration the trend
forecasted by the Romanian Ministry of Industries and Resources Strategy, where for the in-
dustrial production an average 5.6 % increase per year is considered, and for the cement pro-
duction an average 4% increase per year is considered, due to the same increase in the mar-
ket demand.

Moreover, taking into account the current development of the cement market, which for
2002 shows an actual 7.2% increase, compared with the same period of 2001, the 3.5 % in-
crease can be considered a conservative one.

It can be seen from the Annex B1A (Alesd) and B1B (Campulung), that for baselines
B1A and respectively B1B, the relevant factors are the evolution of electrical CO2 emission
factor and the volume of produced cement, excepting the trend of types of fuel utilization
due to the cost reduction reasons, which produce a jump in the specific CO, emissions in the
year 2003.

Without a significant change of the current delivery system, the specific energy con-
sumption and the specific heat consumption remain unchanged.

In order to carry out a sensitivity analysis there were analyzed other possible baseline scenar-
ios:

B2: The same assumptions as for the scenario of the most likely baseline B1, but with
an increase of the production volumes with 4%/ year from 2007-2012, as forecasted by the
Ministry of Industries and Resources in their “Construction Materials Development Strategy on
middle and long term (2001-2010)”. Their forecast was made based on the increase of the
market demand driven by the increase in the income per capita, purchasing power of the popu-
lation, investment level, the decrease of the unemployment rate, decreasing the inflation rate,
the development of the infrastructure expected for the next years etc. The trend of the baseline
is the same. There is the same specific emission per tone of cement, but due to the increased
volume of production the total CO, emissions is higher (see Annex A2 for the calculation and
emissions level). There is a high possibility that this scenario will take place, taking into
account the current developments of Romanian economy and society.

B3: The same assumption as for the scenario of most likely baseline B1, but with an in-
crease of the cement production volume only with 2 % from 2007- 2012, which is considered
too conservative and not very likely to happen taken into account the current and expected
future development. Seen in the international context, the cement production volume per capita
is quite modest in Romania. With a consumption of 188 kg per capita in 2000 Romania is far
from Poland, Czech Republic or Hungary having around 350 to 400 kg/c and even farther from
European Union, where an average of 459 kg per capita was consumed in 1999'2. In its ascen-
sion to European Union, Romania is expected to improve a lot also in this field in order to reach
a similar to EU development level (infrastructure, residential and non residential constructions
etc)

12 Source: Construction Materials Development Strategy on middle and long term (2001-2010) - Industry and Re-
sources Ministry
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There is the same specific emission per tone of cement, but due to the decrease vol-
ume of production the total CO, emissions is lower (see Annex B3A and B3B for the calculation
and the corresponding emissions level).

B4: The same main assumptions as for the scenario of most likely baseline B1, but with
an additional assumption regarding the fuel market: a simultaneous drastically decrease in
heavy fuel oil price and increase in coal price so they will become equal, which will result in a
change in their utilization (50% heavy fuel oil for Alesd, respectively 50% natural gas for Cam-
pulung and 50% coal — depending also of their availability). This scenario is very unlikely to
happen taking into account the recent international market trend (Annex A)

There is a lower specific emission per tone of cement and consequently, a lower total
CO, emissions (see Annex B4A and B4B for the calculation and the corresponding emissions
level).

The detailed calculations of the on emissions for the analyzed baseline scenarios can
be found:

e In Annex B1A and B1B for the most likely considered baseline B1 (for Alesd, re-
spectively Campulung cement plant)

e In Annex B2A and B2B for baseline B2

e In Annex B3A and B3B for baseline B3

e In Annex B4A and B4B for baseline B4

Using the data from those annexes, Annexes BA and BB presents the trend of the spe-
cific CO, emission per tone of cement produced in Alesd cement plant, respectively Campulung
cement plant (overlapping for B1, B2, B3) and the trend of annual absolute (total) CO, emission
resulted from the cement production process in the respective plants. From the charts of An-
nexes CA and CB it results that even if the specific CO2 emission per tone of cement produced
has a decreasing evolution for all the baselines, due to the increasing amount of produced ce-
ment the total amount of CO2 emission is increasing in each case.

5.2. Baseline selection, specification and calculation of the associated
emissions

Since only the clinker factor, the cement production volume and the fuel utilization are
representative for the future CO2 evolution in case of continuation of current situation, we are
assessing the baseline taking in account the evolution of these factors.

The most likely baseline scenario is in the baseline B1 case which is designed in a con-
servative manner based on:

¢ historical data and group benchmarking for Central and Eastern Europe (clinker fac-
tor),

e the already decided at the company level (due to the cost reduction reasons) trend
of types of fuel utilization,

e cement market increasing trend

e technical characteristics of the process in case of no investments and historical data
(specific heat and specific electrical energy consumption)

Annexes B1A and B1B are showing all the key factors development and also the calcu-
lation of the related emissions in case of Alesd and respectively Campulung cement plant.
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On-site emissions

e (CO, emission from raw material calcinations

The default factor of 525 kg CO./t of clinker produced ( Calcination CO2) recommended by the
Cement CO, Protocol is used throughout the years for calculations simplification for both plants
cases, due to the chemistry of the clinker production process (row 2).

A more exact calculation can be done for the calcinations CO, for both plants, by using the
CaO and MgO content of clinker from historical data®.

1t X
CaCO; + heat — CaO + CO,
56 44

1t y
Mg CO; + heat - MgO + CO,
40 44

x = 44/56 = 0.785 kg CO; are released for each kg of CaO from clinker
y = 44/40 = 1.1 kg CO;, are released for each kg of MgO from clinker
Actual factor = % CaO from clinker * 0.785 + % MgO from clinker * 1.1

For the year 2000, in case of Alesd plant:

% CaO from clinker = 65.55 %

% Mg O from clinker = 1.45 %

Actual factor for Alesd = 0.6555*0.785+0.0145 *1.1 = 0.514+0.016= 0.530 kg CO,/ kg clinker =
= 530 kg CO, / t clinker

For the year 2000, in case of Campulung plant:

% CaO from clinker = 64.38 %

% MgO from clinker = 1.41 %

Actual factor for Campulung = 0.6438*0.785+0.0141 *1.1 = 0.521 Kg CO,/ kg clinker =
=521 kg CO. /t clinker

The CaO and MgO content of clinker slightly varies from year to year and from plant to plant in
the cement industry, around 65% of CaO and 1.45 % of MgO, but due to the fact that this varia-
tions are resulting in a variation of less than 1% of the actual calcinations factor, the recom-
mended default factor of 525 kg CO, /t clinker is taken into calculations for baseline, projects
and also monitoring and reporting purpose.

As it can also easily be seen, the absolute CO, emission from raw material calcinations (row 3)
is increasing in time due to the increasing volume of clinker production. (row 1)

The volume of clinker production is calculated by multiplication of the cement production vol-
ume with the clinker factor.

13 Source: Plants’ Annual Technical Reports for 2000
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e CO, emission from fuel burning

The specific CO, emission from fuel burning is obtained by multiplying the specific heat con-
sumption with an average fuel specific CO, emission. (row6)

The average fuel specific CO, emission is calculated by a weighted average of the used fuels
specific CO, emission.

One can easily notify an increase when the change for coal takes place.

Further on, the absolute CO, emission from fuel burning is calculated by multiplication of the
specific one with the produced clinker volume (row 7)

e Total (absolute) direct on-site emissions figures are calculated by addition (row 8)

Total direct on-site emissions during the credit period = X (Yearly Absolute direct on-site
emissions).

From Annex B1A it results a total amount of 3,604,724 t CO2 from on site emissions
during 2008 — 2012 for Alesd cement plant

From Annex B1B it results a total amount of 2,680,280 t CO2 from on site emissions
during 2008 — 2012 for Campulung cement plant.

For both plants it results a total amount of 6,285,004 t COZ2 from on site emissions dur-
ing 2008 — 2012

Direct Off-site emissions

From the row 11 of the Annex B1A and B2B, it results that the specific CO2 emission
resulted from the electrical energy consumption is decreasing during the time, due to the
gCO2/kWh factor decresing.

Baseline absolute off-site emissions figures are calculated by multiplication of the re-
lated specific emissions per tone of cement with the cement production volume (row12)

Total direct off-site emissions during the credit period = X (Yearly Absolute direct off-site
emissions).

From Annex B1A it results a total amount of 459,496 t CO2 from off site emissions dur-
ing 2008 — 2012 for Alesd cement plant

From Annex B1B it results a total amount of 330,171 t CO2 from off site emissions dur-
ing 2008 — 2012 for Campulung cement plant

For both plants it results a total amount of 789,667 t CO2 from off site emissions during
2008 — 2012
Total baseline CO2 emissions
total baseline CO2 emissions = Baseline on-site emissions + Baseline off-site emissions

Total baseline CO2 emissions figures are given in Annex B1A and B1B
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From Annex B1A it results a total amount of 4,064,220 t CO2 from total emissions dur-
ing 2008 — 2012 for Alesd cement plant

From Annex B1B it results a total amount of 3,010,451 t CO2 from total emissions dur-
ing 2008 — 2012 for Campulung cement plant

For the period 2008 — 2012, for both Alesd and Campulung plants, it results a total
amount of 7,074,671 t COZ for the total emissions, in the case of most likely baseline

6 ESTIMATION OF PROJECT EMISSIONS

6.1. Description of factors used for estimation of project emissions

The following key factors have influence on both the specific and absolute CO2 emis-
sions:
specific heat consumption
fuel specific CO2 emission
specific electrical energy consumption
electricity CO2 emission factor
clinker content of cement (clinker factor)
volume of cement produced

The influence of each of these factors is similar with their influence over the baseline
emissions

A. Alesd Cement Plant

The project Upgrading Alesd Il cement plant is bringing significant improvements in
the phase of raw meal preparation, clinker production, clinker (cement) grinding (cement mill),
where both energy (thermal and electrical) consumption improvement and addition of the min-
eral components in order to reduce the clinker content per tone of cement are taking place.

A summary of the project activities that are affecting the specific heat consumption
and the specific electrical energy consumption and also the calculations for these two key
factors can be found in Annex E (Summary + Annexes 1-5)

The specific heat consumption per tone of clinker is an important factor in the clinker
production phase. From Annex E one can see that for the newly upgraded plant the specific
heat consumption is estimated to be 3600 KJ/Kg of clinker, but for the year of re-
commissioning of the cement plant a specific heat consumption of 3,800 kJ/kg clinker shall be
assumed.

The fuel specific emission is an important factor for the clinker production phase, cal-
culated as an average of the specific emissions for each of the fuels used, taken into account
the same utilization percentage of each fuel assumed in the case of baseline. The utilization
percentage of each fuel is not influenced by the project.

The specific electrical energy consumption is a factor that has importance for each
phase of the production process. Assumption were made for coal grinding and new mineral
component handling specific energy consumption.
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The specific energy consumption for each phase is calculated by division of the total
absorbed power at the assumed capacity.

For the first stage, when all the priority 1 subprojects are finished (2004), a specific
electrical energy consumption of 108,5 kWh/t cement at a clinker factor of 0,70 is assumed.
For a conservative approach a 110 kWh/t cement at a clinker factor of 0,70 is taken into cal-
culations.

In the second stage, when also the priority 2 subprojects are finished, a specific electri-
cal energy consumption 103,0 kWh/t cement for a clinker factor of 0,70. For a conservative
approach a 105 kWh/t cement at a clinker factor of 0,70 is taken into calculations.

In the first year of recommissionning (2003) of the Alesd Il Plant a somewhat higher
specific energy consumption of 118,0 to 120,0 kWh/t cement shall be assumed. For a conser-
vative approach a total specific energy consumption of 120 kwh/t cement is taken into calcula-
tions.

For the electricity CO, emission factor are taken into account the data from “Baseline
electricity grid CO, emission factors for JI projects reducing electricity consumption (in g CO, /
kWh)” specific for Romania'

Due to the project, which also include introduction of a new mineral component and de-
velopment of new types of cement, the clinker content of cement is decreased. The target as-
sumed in the Company Business Plan is 60% up to 2006, given the availability of MICs in Ro-
mania, resulted from the studies conducted by Holcim’s specialists and also the results ob-
tained by the group in countries with similar MIC availability.”® A conservative clinker content
(clinker factor) of 70 % is taken in the calculation of the project expected CO, emissions.

The volume of cement production is the same with the one assumed in the case of
baseline B1A, due to the fact that the production volume it is not influenced by the project

B. Campulung Cement Plant

The project Refurbishment of Campulung Cement Plant is bringing significant im-
provements in the phase of clinker (cement) grinding (cement mill) where both energy con-
sumption improvement and addition of the mineral components in order to reduce the clinker
content per tone of cement are taking place.

The specific heat consumption per tone of clinker is an important factor in the clinker
production phase and so its value it is not influenced by the project. As in the case of baseline,
it may also be slightly influenced by the losses through kiln and pre-heater tower coatings, kiln
input and output seals, but do to the preventive maintenance done the variation is less than
1%.

Based on historical data'® a specific heat consumption of 3.921 GJ/ tone of clinker pro-
duced is taken into calculation.

4 Source: Senter Guidelines for JI projects — Vol 2 A, Annex B, table B2
15 Banska Bystrica (Slovak Republic) — 64%, Koromacno (Croatia) — 66%
16 Source: Campulung Annual Technical Report 2000
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The same it can be said about the fuel specific emission. It is an important factor for
the clinker production phase, calculated as an average of the specific emissions for each of the
fuels used, taken into account the same utilization percentage of each fuel assumed in the
case of baseline. The percentage of each fuel utilization is also not influenced by the project.

The specific electrical energy consumption is a factor that has importance for each
phase of the production process so the improvement activities in the clinker (cement) grinding
phase will also influence this factor. The main improvement activities are:
installation of new gear box for the cement mill 5
installation of a high efficiency separator for cement mill 5 with variable speed drive
installation of a separator fan with variable speed for cement mill 5
related installations: new material feeding equipment (new weighfeeders,
conveyors, modification of existing concrete feed bins)
¢ new mineral component unloading, storage, handling and dosing systems

From Annex F shows the total energy consumption of the upgraded cement mill clinker
(cement) grinding is calculated. The specific energy consumption for this phase is calculated by
division of the total absorbed power at the assumed cement mill capacity.

Annex G shows the total specific energy consumption for all the phases (within the pro-
ject boundary), all the other phases specific energy consumption remaining unchanged. Their
values are based on historical data'’. Assumption were made for coal grinding and new mineral
component handling specific energy consumption.

For a conservative approach a total specific energy consumption of 120 kwh/t cement is con-
sidered.

For the electricity CO, emission factor are taken into account the data from “Baseline
electricity grid CO, emission factors for JI projects reducing electricity consumption (in g CO, /
kWh)” specific for Romania'®

Due to the project, which also include introduction of a new mineral component and de-
velopment of new types of cement, the clinker content of cement is decreased. The target as-
sumed in the Company Business Plan is 60% up to 2006, given the availability of MICs in Ro-
mania, resulted from the studies conducted by Holcim’s specialists and also the results ob-
tained by the group in countries with similar MIC availability. A conservative clinker content
(clinker factor) of 70 % is taken in the calculation of the project expected CO, emissions.

The volume of cement production is the same with the one assumed in the case of
most likely baseline B1B, due to the fact that the production volume it is not influenced by the
project
6.2. Calculation of direct project emissions

Annexes DA and DB show all the key factors development and also the calculation of
the related emissions

' Source: Campulung Annual Technical Report 2000
18 Source: Senter Guidelines for JI projects — Vol 2 A, Annex B, table B2

32



Direct on-site emissions

¢ CO, emission from raw material calcinations

The same default factor of 525 kg CO./t of clinker produced is used throughout the
years, due to the chemistry of the clinker production process and for the sake of simplicity (row
2).

Still the absolute CO, emission from raw material calcinations (row 3) is increasing in
time due to the increasing volume of clinker production. (row 1)

The volume of clinker production is calculated by multiplication of the cement production
volume with the clinker factor. Due to the decrease in the clinker factor the volume of clinker
production will be lower than in the case of baseline.

e CO, emission from fuel burning

The specific CO, emission from fuel burning is obtained by multiplying the specific heat
consumption with an average fuel specific CO, emission. (row6)

The average fuel specific CO, emission is calculated by a weighted average of the used
fuels specific CO, emission.

One can easily notify an increase when the change for coal takes place.

Further on the absolute CO, emission from fuel burning is calculated by multiplication of
the specific one with the lower produced clinker volume (row 7)
¢ Total (absolute) direct on-site emissions figures are calculated by addition (row 8)

Total direct on-site emissions during the credit period = X (Yearly Absolute direct on-site
emissions).

From Annex DA it results a total amount of 3,074,090 t CO2 from the direct on site
emissions during 2008 — 2012 for Alesd cement plant

From Annex DB it results a total amount of 2,479,445 t CO2 from the direct on site
emissions during 2008 — 2012 for Campulung cement plant.

For the portfolio of the projects in both plants it results a total amount of 5,553,535 t
COz2 from the direct on site emissions during 2008 — 2012

Direct off-site emissions

From the row 11 of the Annex DA and DB it results that the specific CO2 emission re-
sulted from the electrical energy consumption is decreasing during the time, due to the g
CO2/kWh factor decreasing.

Project absolute off-site emissions figures are calculated by multiplication of the related
specific emissions per tone of cement with the cement production volume (row12).
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Total direct off-site emissions during the credit period = £ (Yearly Absolute direct off-site
emissions).

From Annex DA it results a total amount of 333,406 t CO2 from the direct on site emis-
sions during 2008 — 2012 for Alesd cement plant

From Annex DB it results a total amount of 299,385 t CO2 from the direct on site emis-
sions during 2008 — 2012 for Campulung cement plant.

For portfolio of the projects in both plants it results a total amount of 632,791 t CO2 from
the direct on site emissions during 2008 — 2012

6.3. Calculation of indirect project emission effects (leakage)

Indirect on-site emissions

Emissions produced by the transport by road/rail of fuels, raw materials (including MIC)
and cement are not considered for both baseline and project emission calculation, due to the
relative insignificance and uncertainty of the emission quantification process. As a project leak-
age only the transportation of supplementary quantity of new MIC added into the cement pro-
duction.

The next calculation is performed in order to show the relative insignificance of the
emissions resulted for this transportation, assuming:
- an average distance of 100 km (one way)
- an average 18 tones per truck loading capacity
- an average fuel consumption of 40 liters of diesel oil /100 km
- a utilization of 15% new MIC into the cement
- diesel oil density ~ 0.9 kg/I
- diesel oil calorific value ~ 40,000 kJ/Kg = 40 GJ/t diesel ol

Per truck Fuel consumption for a return trip (two ways) = 2*40*0.9 (density) = 72 kg diesel

oil
18tonesnew MIC ............ce.e. .. 0.072 t diesel oil
T ONE. i, X

x =4 *10° t diesel oil/ t of new MIC
Diesel oil CO, default emission factor = 74.1 kg CO, / GJ'®

Transportation CO, / t new MIC =4 * 10° t diesel / t new MIC * 40 GJ/ t diesel oil *7 4.1
kg CO./ GJd = 11.856 Kg CO./ t new MIC

Transportation New MIC CO, / t cement = 11.856 * 0.15 ~1.8 Kg CO, supplementary
emission per tone of cement

Comparing with 700 kg/ t of cement — specific emissions for cement production ( see An-
nexes DA,DB,etc), the additional emissions due to the transport of New Mic per tone of
cement produces is approximately 0.25 %, therefore insignificant.

19 Source: IPCC
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Indirect off-site emissions

Emissions due to shifts in demand and/or supply of electricity and in demand and/or
supply of different types of fuels will not be taken into account in the quantification of emis-
sions, as they are difficult to measure and are not within the control of the project developer.

6.4. Calculation of total project emissions

total portfolio of projects CO2 emissions
total portfolio CO2 emissions = Portfolio on-site emissions + Portfolio off-site emissions

For the period 2008 — 2012, it results a total amount of 6,186,326 t CO2 from total portfolio of
project emissions

7 CREDITING TIME

Start date of the projects 2000

Life time of the project Minimum 10 years from projects start up

Crediting time of the project (only relevant if the
project crediting time will end before 2012)
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8 ESTIMATION OF EMISSION REDUCTION

The estimation of the emission reduction due to the project portfolio can be tackles in
two ways.
A first approach is by subtracting from the Baseline total absolute emissions the Pro-
ject total absolute emissions.
total CO2 emissions reduction = Baseline total emissions - Project total emissions

The evolutions of total absolute CO2 emissions in the case of most likely baselines and
in the case of projects are shown in Annex H1.

For the period 2008 — 2012, this means:

7,074,671 - 6,186,326 = 888,345t CO2

equivalent with:

888,345 ERU
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A second approach is proposed by Holcim (Romania) SA for a better understanding of
the way the green house gases reductions are obtained.

Due to the fact that the Project results in an increase of energy efficiency, both thermal
and electrical, which in change results in a decrease of specific CO, emissions per tone of ce-
ment produced, this second approach estimates first the reductions to be obtained in the spe-
cific CO, emissions per tone of cement for each plant, and then by multiplication with the as-
sumed production volume for the plants, the absolute emission reductions are obtained for
each project.

By addition, the total absolute CO2 emissions reductions for the whole portfolio is calcu-
lated (see annex H2 for detailed calculations)

One can easily notice that by both approaches it is estimated the same CO, emission
reduction.

The second approach is a much more proper way for estimating the reductions of emis-
sions due to the Project because it better underlines the real benefits of the project — reduction
of specific CO, emissions per tone of cement.

Moreover, it is @ much more proper way for monitoring and reporting the emissions re-
ductions because it allows that the actual production volumes to be used in the calculations in
order to obtain the real absolute CO, reductions obtained due to the project implementation.

Therefore, the established Baseline will be fixed from the point of view of the spe-
cific CO, emissions per tone of cement, and the monitoring of the emission reductions will
be based on the determination of the emission reductions per tone of cement produced, which
will be multiplied by the actual annual production to get the total annual emission reductions
in the project period.

By using the actual production volumes, this approach also diminishes the effects,
which an eventual unpredictable variation of the market demand might have over the CO,
emission reduction and it allows the sustainable development of the company in an environ-
ment with an increasing market demand.

For a more conservative approach, the reduction of the absolute CO, emissions
due to the proposed portfolio of Projects is estimated at the 800,000 t of CO, for 2008-
2012,

Early CO, emissions reductions are also estimated to take place as result of this JI Pro-
ject.

Keeping the same conservative approach, the estimated amount is 500,000 t of
CO, for 2004-2007. This reduction is also offered for transfer between countries, as early
credits.
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Part 2

JI - Project for reduction of CO2 emissions

at Alesd Cement Plant and Campulung Cement Plant

Monitoring Plan

As per July, 2002
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MONITORING PLAN

The proposed portfolio of projects is reducing the CO, emissions due to an improve-
ment of the thermal and electrical energy efficiency, which will lead to a reduction of CO, spe-
cific emissions per tone of cement produced (baseline — project).

The monitoring of these reductions will be done on an annual basis, using the data
taken from the Annual Technical Report.

The project-supplier will be in charge of collection of all the necessary key data in order
to calculate the related CO, emissions reductions.

The Annual Technical Report (ATR) is, according with the company international proce-
dure, completed as accurately as possible up to 30" of January of the following year.

The data are synthetic, cumulated for the whole year from the analytical data collected
from the production reports throughout the corresponding year.

Alesd cement plant implemented ISO 9002:1994 and has a certification available up to
the end of 2003

Campulung cement plant is now in the phase of pre-audit for obtaining 1ISO 9002:1994,
the final audit is scheduled one month later.

At Holcim (Romania) level, an integrated implementation of ISO 9001:2000, ISO 14001:
1996 and ISO 18001:1999 is foreseen to take place up to the end of 2003

The specific CO2 emissions corresponding to each project will be done by using the
same formulas and same formats as the ones used in the Baseline Study for calculation of the
baseline and project specific emissions (see annexes C2 and C4).

Then the reductions in the specific CO, emissions per tone of cement will be calculated
for each project by subtraction of the project figures from the baseline corresponding figures.
(see annex C5 for detailed calculations)

By multiplying the obtained specific emission reductions per tone of cement with the ac-
tual cement production volume, for the individual case of each plant, the total emission reduc-
tion resulted for each project is obtained.

Further on, by addition of these latest figures, the total emission reduction obtained due
to the portfolio of projects implementation is calculated.

Therefore, the established Baseline will be fixed from the point of view of the spe-
cific CO, emissions per tone of cement (see annexes C1 and C3) and the monitoring of the
emission reductions will be based on the determination of the emission reductions per tone of
cement produced, which will be multiplied by the actual annual production to get the total an-
nual emission reductions in the project period (see annex C5).
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This approach diminishes the effects, which an eventual unpredictable variation of the
market demand might have over the CO, emission reduction transferred between Romania and
The Netherlands and it allows the sustainable development of the company in an environment
with an increasing market demand.

After the Project implementation (starting with 2004), the heat and electricity specific
consumptions, as well as the clinker factor and the cement production volume should be
closely monitored during the project period in order to calculate and report the output of the
Project in terms of greenhouse gases reduction.

Due to the fact that the market price of the fuels has a strong impact on the percentage
of their usage, in order to reduce the unpredictable risks of this JI projects portfolio, the same
usage assumptions (as percentage used coal, heavy fuel oil and natural gas, but also as fuel
specific emissions) used for baselines and corresponding projects emission calculations, will
also be used for monitoring and reporting of the emission reduction resulted from the projects
implementation, for ERUPT purposes.

In case a different fuel mix will be used during the projects period, the emission calcula-
tions will be corrected by using the same mix usage as in the baselines as it can be seen in
the Annexes C2 and C4.

The following paragraphs briefly explain how the related analytical data are collected
and further processed.

2.1 A. The database for the production reports — Alesd Cement Plant

1. Extracted and crushed limestone and marl production

The quarry and crushing shops are daily filling up reports where there are recorded the
crushers working hours and the daily production volume, calculated as follows:

Production (tones) = average capacity of BELAZ lorry * no. of lorries * no of trips/lorry

The average capacity per lorry is determined once or twice per month, by weighting in
the presence of a committee.

The production is then cumulated monthly and annually, and the annual obtained quan-
tity is recorded in the ATR.
2. Raw meal production
There are daily exploitation sheets for filled up for each raw mill. In this sheets there are
recorded the quantities (m) of limestone, marl and pyrite that are fed into the mill, weighted by

the SCHENK weigh feeders.

The laboratory is analyzing and recording the daily average humidity (U) for each raw
meal component.

40



Based on the quantities recorded on the exploitation sheets and on the determined hu-
midity, it is calculated the raw meal production volume:

Production (tones) = Mimestone (1) * [100 — U, (%)1/100 + Mpan (t) *[100 - Uy, (%)]/100 +
+ Mpyiee (1) *[100- Up(%)]/100

There is also measured, once per shift the raw meal stock from the homogenization and
depositing silos (bumper stock for few hours), and the data are recorded in the exploitation
sheets.

The daily data are monthly and annualy cummulated and reported in the ATR

3. The clinker production

The raw meal quantity processed by the kilns is measured by SCHENK weight feeders
and it is recorded in the exploitation sheets of the kiln.

Once per month it is determined the raw meal/clinker factor, by weighting also the
clinker produced by the kiln in 24 hours.

Factor \aw meancinker = faw meal consumption (t) / clinker produced quantity (1)

The clinker production is then calculated daily as follows:

Clinker Production (t) = raw meal consumption (t) / Factor raw meavclinker

The daily data are monthly and annualy cummulated and reported in the ATR

4. The cement production

On the exploitation sheet of the cement mill there are recorded the consumed quantities
of each component that enters in the cement composition

These quantities (m) are weighted by the SCHENK weight feeders separately for each
component and automatically recorded by a process computer.

The laboratory determines and daily records the humidity (U) of each component fed
into the cement mill.

The cement production volume is calculated as follows:

Cement production = Mgjnker(t) * [100 - Uy (%)]/100 + X{myc(t) * [ 100 —
- UMIC(O/O)]/1 00} + Mgipsum * [ 100 - Ug(o/o)]/1 00
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The daily data are monthly and annualy cummulated and reported in the ATR.
These annual cummulated data will be taken into consideration for the cement produc-

tion volumes used in the further calculation of CO, emissions in case of both Baseline and Pro-
ject for Alesd Cement Plant (Annexes C1 and respectively C2).

The clinker factor is then calculated as follows:

Factor ginkericement = Clinker consumption (t) / cement produced quantity (t)

The clinker factor can be calculated as often at request, but for ATR the production
specific clinker factor is using the annualy cumulated clinker consumption and cement produc-
tion quantities.

These annual average obtained data will be taken into consideration for the clinker fac-
tors used in the calculation of CO, emissions in case of Alesd Project (Annex C2).

5. The specific heat consumption

The daily consumption for each fuel is recorded in the exploitation sheet of each corre-
sponding equipment, measured by weighting or by flow-meters (depending of the fuel type).

The laboratory is analyzing and recording 3 times per week the inferior calorific value of
the fuel and the water and sulfur content.

On the bases of the annually cumulated consumed fuel quantities, of the inferior calo-
rific value (Qiy) of each fuel it is calculated the total heat produced and consumed for the
clinker production. Further on, by dividing the total heat at the annually cumulated clinker pro-
duced quantity, the specific heat consumption per tone of clinker for the kiln is calculated as
follows:

Specific heat consumption (MJ/tginker) = [2 (Mrei(t) * Qint.(kcal/tier) * 4,1868] / Majinker )
These annual average obtained data will be taken into consideration for the specific heat

consumption per tone of clinker used in the calculation of CO, emissions in case of Alesd Pro-
ject (Annexes C2).

6. Electricity specific consumption

There is an electronic device METS_MD connected with a PC which records the daily
(monthly, annually) consumption of electrical energy for each cost center, in KWh/ cost center.

On the bases of the consumption of energy and the production quantity it is calculated
the specific energy consumption per tone of product (KWh/t).

For ATR the cumulated annual figures are taken into calculation.
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These annual average obtained data will be taken into consideration for the specific
electricity consumption per tone of cement produced, which is further used in the calculation of
CO, emissions in case of Alesd Project (Annex C2).

There is also daily recorded the delivered quantities per type of cement, the cumulated
figures for each month or for the year can be also calculated.

2.2 B. The database for the production reports — Campulung Cement
Plant

1. Extracted and crushed limestone and lime production

The quarry and crushing shops are daily filling up reports where there are recorded the
crushers working hours and the daily production volume, calculated as follows:

Production (tones) = average capacity of BELAZ lorry * no. of lorries * no of trips/lorry

The average capacity per lorry is determined once or twice per month, by weighting in
the presence of a comittee.

The production is then cummulated monthly and annually, and the annual obtained
quantity is recorded in the ATR

2. Raw meal production

There are daily exploitation sheets for filled up for each raw mill. In this sheets there are
recorded the quantities (m) of limestone, lime, pyrite and diatomite that are fed into the mill,
weighted by the SCHENK weigh feeders.

The laboratory is analyzing and recording the daily average humidity (U) for each raw
meal component.

Based on the quantities recorded on the exploitation sheets and on the determined hu-
midity, it is calculated the raw meal production volume:

Production (tones) = Minestone (1) * [100 — U, (%)[/100 + myme (1) * [100 —
Uiime(%)]/100 + Maiatomite (t) *[100 — Ug (%)1/100 + Mpyrire (1) *[100- Up(%)]/100

There is also measured, once per shift the raw meal stock from the homogenization and
depositing silos (bumper stock for few hours), and the data are recorded in the exploitation
sheets.

The daily data are monthly and annualy cummulated and reported in the ATR
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3. The clinker production

The raw meal quantity processed by the kilns is measured by SCHENK weight feeders
and it is recorded in the exploitation sheets of the Kiln.

Once per month it is determined the raw meal/clinker factor, by weighting also the
clinker produced by the kiln in 24 hours.

Factor \aw mearcinker = faw meal consumption (t) / clinker produced quantity (1)
The clinker production is then calculated daily as follows:
Clinker Production (t) = raw meal consumption (t) / Factor (aw mearctinker

The daily data are monthly and annualy cummulated and reported in the ATR

4. The cement production
On the daily exploitation sheet of the cement mill there are recorded the consumed
quantities of each component that enters in the cement composition.
These quantities (m) are obtained by weighting, separately for each component.

The laboratory determines and daily records the humidity (U) of each component fed
into the cement mill.

The cement production volume is calculated as follows:

Cement production = Mgjnker(t) * [100 - Uy (%)]/100 + X{muic(t) * [ 100 — Upic(%)}/100} +
+ mgipsum * [ 100 - Ug(o/o)]” 00

The daily data are monthly and annualy cummulated and reported in the ATR

These annual cummulated data will be taken into consideration for the cement produc-
tion volumes used in the further calculation of CO. emissions for both Baseline and Project for
Campulung Cement Plant (Annexes C3 and respectively C4).

The clinker factor is then calculated as follows:

Factor ginkericement = Clinker consumption (t) / cement produced quantity (t)

The clinker factor can be calculated as often at request, but for ATR the production
specific clinker factor is using the annualy cumulated clinker consumption and cement produc-

tion quantities.

These annual average obtained data will be taken into consideration for the clinker fac-
tors used in the calculation of CO, emissions in case of the Campulung Project (Annex C4).
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5. The fuel consumption

The daily consumption for each fuel is recorded in the exploitation sheet of each corre-
sponding equipment, measured by weighting or by flow-meters (depending of the fuel type).

The laboratory is analyzing and recording 3 times per week the inferior calorific value of
the fuel and the water and sulfur content.

On the bases of the annually cumulated consumed fuel quantities, of the inferior calo-
rific value (Qi) of each fuel it is calculated the total heat produced and consumed for the
clinker production. Further on, by dividing the total heat at the annually cumulated clinker pro-
duced quantity, the specific heat consumption per tone of clinker for the kiln is calculated as
follows:

Specific heat consumption (MJ/tginker) = [2 (Mrei(t) * Qint.(kcal/tier) * 4,1868] / Majinker )

These annual average obtained data will be taken into consideration for the specific heat
consumption per tone of clinker used in the calculation of CO, emissions in case of Campulung
Project (Annexes C4).

6. Electrical energy specific consumption

There are electrical energy meters, which are registering the daily consumption of en-
ergy for each cost center, in KWh/ cost center.

On the bases of the consumption of energy and the produced quantity it is calculated
the specific energy consumption per tone of product (KWh/t).

For ATR the cumulated annual figures are taken into calculation.
These annual average obtained data will be taken into consideration for the specific
electricity consumption per tone of cement produced, which is further used in the calculation of

CO, emissions in case of Campulung Project (Annex C4).

There is also daily recorded the delivered quantities per type of cement, the cumulated
figures for each month or for the year can be also calculated.
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at Alesd Cement Plant and Campulung Cement Plant
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ENVIRONMENTAL PROTECTION (ICIM)
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Introduction

The following pages present a non-technical summary of the environmental impact study for
the project “Rehabilitation of 3000t clinker/day (Alesd II) production line in Ciment Alesd”. The
study was developed by the NATIONAL INSTITUTE OF RESEARCH AND DEVELOPMENT
FOR ENVIRONMENTAL PROTECTION (ICIM), which is in direct subordination of the Roma-
nian Ministry of Industry and Environment Protection.

The impact study complies with the current applicable laws in Romania, and the applicable rules
regarding impact studies were published in Appendix 4 of Ordinance No. 125 of 1996 issued by
the Ministry of Waters and Environmental Protection.

Background and history

The project is located within Holcim (Romania) SA — Ciment Alesd Workpost (former SC
ALCIM SA), with industrial purposes, situated on the right bank of the river Crisul Repede (the
Fast Cris), south from the Lugas-Cris barrier lake, on the territory of Tetchea village, Bihor
county. The objective studied is geographically located in Oradea-Vad depression, on the sur-
face of the hydrographic basin of river Crisul Repede.

The area is situated in a moderate-continental climate sector, open to air circulation from the
West; specific to the area is the climate topology of depression gulls. A range of relief formats
and their components contribute to the creation of numerous microclimates through their orien-

tation, fragmentation, forest vegetation coating degree, a.s.o.

Global solar radiation is between 110-115 Kcal/cm®.
General atmospheric traffic is frequent through the advection of humid air together with a
strong frontal activity, including during mid-summer interval. Meteorological parameters values

are influenced, from West to East, by the altimetric increase of the alpine relief.

Air temperature varies significantly due to relief altitude differences: a maximum of 35.8 Celsius

degrees, a minimum of —22.3 Celsius degrees, annual average: 9.1 Celsius degrees.

Average freezing days per year is of approx. 130, specifically during October-April. First frost is
reported during the last decade of September and the last ne during the first decade of May.
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Average annual quantities of precipitation: 700-800 mm;

Average days with snow: 50-70.
Average snow layer thickness: 60-80 cm, with a maximum thickness exceeding 110 cm.
Winds are influenced by the relief in both direction and velocity.

Wind direction:
- Main: South-West

- Secondary: West

Wind frequency:

On the main direction:
- Annual maximum value: 12.5%
- Annual minimum value: 6.8 %
- Annual average value: 9.2 %
On the secondary direction:
- Annual maximum value: 10.4 %
- Annual minimum value: 6.8 %

- Annual average value: 8.1 %

Wind velocity:
On the main direction:

- Absolute maximum value: 20 m/s

- Absolute minimum value: 3.7 m/s

- Absolute average value: 4.3 m/s
On the secondary direction:

- Absolute maximum value: 16 m/s

- Absolute minimum value: 2.6 m/s

- Absolute average value: 3.0 m/s

The most important surface water of the area is Crisul Repede, which belongs to the hydro-
graphic basin with the same name having a surface of 2.545 km?.

Length of the river: 97 km
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Average inclination: 2.7 %

Flow direction: East-West

Main river branches: lada, Peta (left side) and Borod (right side).

Multiannual average flow rate: 13.0 m%s at entrance in the county and 24.0 m*/s at county bor-
der.

Ciment Alesd plant perimeter is situated south of the national road and of the Oradea-Cluj
Napoca railway.

Access in the area under study is done by existent roads and by railway.

Closest habitations:
Tetchea village (0.5 km)
Subpiatra village (1.0 km)
Chistag village (1.0 km)
Pestera village (2.0 km)

The main object of activity of Ciment Alesd workpost is the production of construction materials,
specialized in clinker and cement production (dry production process).

Alesd cement plant was developed in 2 stages: Alesd | with a capacity of 6 kilns of 800 t
clinker/day (brought into service in 1970) and, later, Alesd Il with one 300 t clinker/day kiln
(brought into service in 1983).

The production flow can be structured by technological stages, as follows:

Extraction and preparation of raw materials;

Raw meal preparation (out of raw material);

Thermal processing of the raw meal in order to obtain the clinker (pre-heater, kiln);

Clinker grinding and mineral components addition (obtaining cement in the cement mill);

A

Cement delivery;

Holcim Group took over Alesd cement Plant in the summer of year 2000. From the very mo-
ment of the take over, Holcim specialists have started studying ways to increase cement pro-
duction process efficiency and at the same time to improve environmental protection.
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Alesd Il production line that is to be modernized is equipped according to the technological
level of the 70s, mainly produced in Romania.

Following the decrease of the demand on the market, the production line was decommissioned
in 1991 and has not been used for clinker production hence.

Currently just 2 kilns of 800 t clinker/day are used for clinker production in Alesd (Alesd I); the
clinker produced is afterwards grinded and mixed with the mineral components in the cement
mill of Alesd II.

A high number of projects of various spans were planned to be launched in Alesd in order to
increase cement production process efficiency and at the same time to improve environmental

protection.

The present work studies the environmental impact of the project “Rehabilitation of 3000t
clinker/day (Alesd Il) production line in Ciment Alesd” (Upgrading Alesd Il Cement Plant) and
especially of the modifications made in the following stages:

- Raw meal preparation (from raw materials);

- Thermal processing of the Raw meal for obtaining the clinker (pre-heater, kiln);

- Clinker grinding and mineral components addition (obtaining cement in the cement

mill)

More precisely, for these stages, the following steps are planned to be taken in first phases
(until 2004):

- Modernization of the feeding systems for the raw meal mill and for the raw materials
grinding (dozing systems, de-dusting equipment, variable speed drives, transport of
raw meal with bucket elevators instead of the current pneumatic transport systems);

- Refurbishing and modernization of the pre-heating tower and corresponding fans;

- Modernization of the existing kiln (mounting low NO, emissions burner, total refur-
bishment of the refractory materials, mounting variable speed drives, restoration of
the inlet and outlet seals);

- Clinker cooler modernization (reconditioning, variable speed drives, de-dusting sys-
tems, systems of extracting and transporting the clinker from the cooler to the silos,
a.s.0.);
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- Introduction in the cement production process of new mineral components (fly ash)
together with installing the equipment necessary to handle, doze and introduce it in
the cement mill;

- Modernization of the de-dusting systems corresponding to the clinker grinding proc-
ess and to the mineral components addition;

- Rehabilitation of the cement transport, storage and expedition system;

- Developing new products and decreasing the clinker factor of the cement;

Subsequently, in phase 2, that is planned to take place until 2006, function of necessity and
budgetary restrictions, the following are planned:

- Installing high efficiency separators both for the raw meal and cement mills;

- Modernization of the cement mill in order to obtain better energy efficiency;

All these projects result in energetic efficiency, namely in reduction of the specific electric and
thermal energy consumption per ton of cement produced.

IMPACT EVALUATION AND CONCLUSIONS

The study was made on the basis of the documentation provided by the Beneficiary and by the
specialized designer, meeting the regulations of Ord. 125/1996 concerning the environmental
impact studies elaboration methodology.

The analysis led to the following conclusions:

Conclusions as concerns the Environmental factor WATER, based on the data resulting from
the analysis made within the 2™ level environment Balance sheet:

- The drinking water within the plant is of good quality and complies with the limits
provided for in STAS 1342/1991;

- The industrial water used in the technological process is of good quality;

- General residual water (bailed in the water of Valea Rece stream) is of good quality,
meets the requirements of the regulations NTPA 001/1997 and in the Waters Ad-
ministration License;

- The surface water of the Valea Rece stream, upstream and downstream of the point
where the general residual water is bailed out of the cement plant, complies with all
quality indexes provided for category | in STAS 4706/1988.
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The impact of the Alesd plant’s activity upon the Environmental factor WATER is negligible.

As compared to the current situation, in order for the objective under analysis to function:

- No supplementary sources of drinking or technological water are necessary in addition to the
sources provided for in the existing Water Administration License;

- No supplementary quantities of residual water will be bailed out as compared to those men-
tioned in the existing Water Administration License.

Conclusively, the impact produced on the Environmental factor WATER by the operation
of the analyzed objective shall be negligible.

The impact on the Environmental factor AIR it is also appreciated as being negligible.

For estimating the level of air pollution we used the mathematical climatologic model of pollut-
ant elements dispersion.
In accordance with said model, we calculated annual average concentrations, maximum aver-
age concentrations for a period of 30 minutes, based on the following elements:
- The calculation grid (quadratic grid, the junctions/nodes of which were the recep-
tors);
- Emissions data (geometric height, emissions diameter and surface, noxious wastes
exhaustion speed and temperature);
- Meteorological parameters (wind direction, wind velocity class and stability class);

SO,, NOx and CO, dust emissions will comply with the accepted limits provided for in Order No.
462/93 of the Ministry of Waters and Environmental Protection.

Annual average concentrations as well as the maximum average concentrations for a period of
30 minutes for SO,, NOyx and CO dust emissions will be less than the limit values provided for
in STAS 12574/87 and Directions 1999/30/EC.

Therefore, the pollutants impact of the industrial object under study is, in any scenario, negli-

gible and within imposed limits.

As regards fugitive dust emissions due to transportation, their level is insignificant, as trans-

port is done by means of sealed equipments.
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Concerning the influence that the operation of the industrial objective studies has upon the
FLORA AND FAUNA of the region, the main pollutant factor that may endanger their normal
development is the dust released in the atmosphere and deposited on the ground; these emis-

sions are in insignificant quantities.

Conclusively, the impact produced on the environmental factor FLORA AND FAUNA by
the operation of the analyzed objective shall be negligible.

Considering the research previously undertaken by ICIM Bucharest regarding the assessment of
the environmental impact produced by the cement plant Alesd, we estimate an insignificant

impact on the quality of the environmental factor SOIL.

During the investigations we did not identify wastes (resulting from the operation of the plant) that

need exhausted, recycled or destroyed.

The NOISE AND VIBRATION polluting effect result from the operation of equipments that have

parts in motion: raw meal mill, fans, cement mill and the corresponding drives.

All noise and vibration producing technologies are placed in closed buildings with masonry/brick
walls or are equipped with noise absorbing devices.

The process equipments as well as the de-dusting systems to be provided are latest technological
achievements both regarding the performances of the technology and the low sound and vibration
levels.

All the equipments that are foreseen to be purchased shall meet the performance requirements
regulated by EC norms.

Consequently, the new investment will not constitute a source of phonic pollution.

Final conclusion: The objective under analysis will not raise problems
in connection with its effects on the environmental factors, and it will

lead to an obvious improvement as compared to the current situation.
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Part 3.B

JI - Project for reduction of CO2 emissions

at Alesd Cement Plant and Campulung Cement Plant

Brief Environmental Impact Assessment

Refurbishing kiln lines 1 and 3 — Campulung Cement Plant

As per July, 2002

PREPARED BY: NATIONAL INSTITUTE OF RESEARCH AND DEVELOPMENT FOR
ENVIRONMENTAL PROTECTION (ICIM)

SUMMARISED BY: HOLCIM (ROMANIA) SA
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Introduction

The following pages present a non-technical summary of the environmental impact
study resulting from the project entitled “Modernization of cement production lines 1 and 3
at CIMENT CAPULUNG”, performed by the NATIONAL RESEARCH AND ENVIRONMENT
PROTECTION DEVELOPMENT INSTITUTE - ICIM, subordinated to the MINISTRY OF
WATERS AND ENVIRONMENTAL PROTECTION in Romania.

The impact study complies with the current applicable laws in Romania, and the appli-
cable rules regarding impact studies were published in Appendix 4 of Ordinance No. 125 of

1996 issued by the Ministry of Waters and Environmental Protection.

Background and history

The project takes place within Holcim (Romania) SA - Ciment Campulung unit (former
CIMUS SA), situated N-NE of Campulung, approximately 12 km away from the city, on the left
shore of the Argesel River, at the base of Mateias Mountain, which is a part of the Leota Mas-
sif. The cement plant is surrounded mainly by hills and is approximately 300 meters away from
the first rows of residential houses.

The area in which Campulung is located is characterized as having a continental topog-
raphy and climate.

The area is exposed to the passage of the masses of air coming from S-W and S and is
a part of the climate of the sub-Carpathians.

The solar radiation has values between 100 and 115 Kcal/cm?.

The annual average temperature is 8 — 9°C.

The minimum record (-31°C) was recorded in December 1933.

Annual average quantities of precipitation vary between 1000 and 1200 mm.
During wintertime, the average number of days with snow is 40.

The freezing depth is 0.9 m.

The annual average frequency of NW winds is 18%, and of W winds is 13%. The an-
nual average speed of the wind is 2.3 m/s for the NW direction and 1.8 m/s for the W direction.
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The core of the activities performed at the Ciment Campulung unit (former CIMUS SA)
is the manufacturing of construction materials specialized in dry production of clinker and ce-

ment.

The production process may be technologically structured as follows:
- Extraction and preparation of raw materials
- Preparation of raw meal (resulting from raw materials)
- Thermal treatment of raw meal to obtain clinker (pre-heater, kiln)
- Grinding the clinker and addition mineral components (manufacturing of ce-
ment in cement mills)

- Delivery of cement

Around 1993-1994, the plant constituted one of the major pollution sources in the area.
Between 1994 and 1995, after installing very efficient dust-retaining systems (bag filters),
CIMUS SA managed to considerably reduce emissions of air-floating powders that constitute
the main pollutant.

Holcim Group purchased the cement plant in Campulung in 1999. The equipment exist-
ing in the cement plant at that time corresponds to the technological level of the 60’s, and had

been manufactured mainly in Romania.

Since the purchase, the specialists of Holcim Group began considering methods to in-
crease the efficiency of the cement manufacturing process and, at the same time, improve en-
vironmental protection. In particular, a large number of projects concentrated mainly on two

cement production lines (1 and 3).

The object of this study is the modernization project intended for cement production
lines 1 and 3 and, particularly, the introduction of new mineral components in the cement pro-
duction process (fly ash resulting from thermo-electric power plants), as well as installing the
equipment necessary to handle, dose and introduce the mineral components in cement mill #5,
modernizing the mill in order to increase energy consumption efficiency, developing new prod-

ucts, and decreasing the cement average clinker factor.

More specifically, the project provides for:
- Improvement of the cement mill gear box, replacement of the existing main reduction

unit with a new one and modification in the foundations.
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Modifications on the clinker, slag, gypsum and limestone feeding system.

Installation of a highly effective bag filter (for dust retention)

Replacement of the old dynamic separator with a new and highly effective one, with
variable speed driver

Replacement of the old fan of the separator with a new one, with variable speed driver
Installation of a filter to dedust the separator

Modernization of the transportation systems related to the mill

Installation of a fly ash silo the building where the cement mills are located and design-
ing a pneumatic transportation system to feed the fly ash into the cement mill.

EVALUATION OF THE IMPACT AND CONCLUSIONS

This study is based on the documentation provided by the beneficiary and by the spe-

cialized planner in compliance with the provisions of Order No. 125/1996 regarding the Rules

for the preparation of environmental impact studies.

The analysis led to the following conclusions:

With respect to the environmental factor WATER, based on the data resulting from

analyzing previous studies performed by ICIM, and the Water Administration License No. 1 of

January 26, 2002, the following conclusions were reached:

The drinking water within the plant is of good quality and complies with the limits provided
for in STAS 1342/1991;

The industrial water used in the technological process is of good quality;

The general residual water, baled in the Argesel River, is of good quality and complies
with the standards provided for in regulations NTPA 001/1997 and in the Water Admini-
stration License;

The surface water of the Argesel River, upstream and downstream of the point where the
general residual water is bailed out of the cement plant, complies with all quality indexes
provided for category | in STAS 4706/1988.

The impact of the activity in cement plant Campulung on the environmental factor WATER is

negligible.
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As compared to the current situation, in order for the objective under analysis to function:

- no supplementary sources of drinking or technological water are necessary in addition
to the sources provided for in the existing Water Administration License;
- no supplementary quantities of residual water will be bailed out as compared to those

mentioned in the existing Water Administration License.

As a conclusion, it is estimated that the impact produced by the objective under

analysis on the environmental factor water will be insignificant.

With respect to the environmental factor AIR, it is anticipated that the impact caused
is small or very small.
To assess the level of atmosphere impurity, we used the climatological mathematical model
of pollutant dispersion.

In accordance with said model, we calculated the annual average concentrations and the

maximum concentrations during 30 minutes, based on:

- the calculation chart (square chart the knots of which represent the receptor);

- the emission data (geometrical height, diameter or area of emission, the speed and
emission temperature of the pollutants);

- the meteorological parameters (wind direction, wind speed class and stability class).

The emissions of dust, SO2, NOx and CO will comply with the accepted limits provided
for in Order No. 462/93 of the Ministry of Waters and Environmental Protection.

Annual average concentrations, as well as maximum concentrations during 30 minutes
for dust, SO2, NOx and CO will be less than the limit values provided for in STAS 12574/87
and Directions 1999/30/EC.

According to the appended charts, the impact of noxious gases produced by the objec-
tive under study, in any possible meteorological situation, is insignificant and complies with
the Romanian and EU legal provisions.

In regards to fugitive dust emissions due to transportation, their level will be insignifi-

cant considering that transportation is performed by means of sealed equipment.

Concerning the influence that the operation of the industrial objective studies has upon
the FLORA AND FAUNA of the region, the main pollutant factor that may endanger their nor-
mal development is the dust released in the atmosphere and deposited on the ground. Further
to the technological measurements performed, such quantities of pollutants are small and do
not affect the flora and fauna in the area.
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All investment works are done within the site and the company is not located in the prox-
imity of protected natural objectives, national reserves or parks.

In order to protect the vegetation at a national level, another STAS was passed, which
explains why this study refers to limit values (30 minutes) used across the European Union.
Such values are:

S02 - 150 pg/m®

NOXx - 100 pg /m°

However, we must point out that, due to the existence in the atmosphere of pollutants
specific to combustion systems, concentrations of ozone and other photo-oxidants appear the
assessment of which is difficult because of their extremely complicated formation processes.

As a conclusion, it is estimated that the impact produced by the objective under

analysis on the environmental factors flora and fauna will be insignificant.

Considering the research previously undertaken by ICIM Bucharest regarding the as-
sessment of the environmental impact produced by the cement plant Campulung, we estimate
an insignificant impact on the quality of the environmental factor SOIL.

By protecting the atmospheric air and by not affecting the waters, a good protection of
the soil and subsoil is ensured.

It is estimated that the operation of the new investment, which forms the object of

this study, on the environmental factor soil is insignificant.

The source of NOISE and VIBRATIONS within the objective is the technological
equipment provided with moving parts: the cement mill, the ventilators and their engines.

All noise and vibration producing technologies are placed in closed buildings with ma-
sonry/brick walls or are equipped with noise absorbing devices.

The process equipments, as well as the de-dusting systems that are to be provided, are

of the latest technological generation both regarding the performances of the technology and

the low sound and vibration levels.

Consequently, the new investment will not constitute a source of phonic pollution.
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Conclusion: The objective under analysis will not raise problems in connection
with its effects on the environmental factors, and it will lead to an obvious improvement

as compared to the current situation.
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Part 4

JI - Project for reduction of CO2 emissions

at Alesd Cement Plant and Campulung Cement Plant

Overview of the Stakeholders Consultation Activities

As per July, 2002
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Introduction

At present, according to Romanian Legislation the public consultation is not a direct part of
an EIA development process. This EIA report is developed by certified (by Ministry of Waters and
Environmental Protection) body according to a specific regulation (Ordinance No. 125 of 1996
issued by the same Ministry). However, the environmental permitting procedure includes several
steps and includes stakeholders consultation. The stakeholders can divided in two main
categories: authorities and public (neighbors, NGOs, etc). The purpose of the stakeholders
consultation is to present the respective project and to find out the their opinion, comments,
suggestions, and arguments for or against the project. Consequently, the decision to issue the
environmental permit (by local Environmental Protection Inspectorate) for a project is linked to the
stakeholders opinion.

Romanian Permitting Procedure

According to the Romanian Legislation in-force for any project a complex and time consuming
(sometimes it can take more than 6 months) procedure should be followed in order to obtain the
legal visas and certifications. It can be briefly described by splitting it into the next steps:

Step 1: The Project holder submits to the Local Environmental Protection Inspectorate (EPI) the
request for environmental permit, the project technical description, the tax payment proof and
informs the public about the project (by posting announcements and project descriptions in public
places and/or by media and requesting for opinion, comments, suggestions, and arguments for or
against the project, which should be submitted directly to the EPI)

Step 2: The EPI analyses the documentation and draws also up a list of other necessary visas
and certifications necessary for that project. The number of visas and certification varies in direct
relation with the complexity of the project. This step is part of the stakeholders (authorities)
consultation.
The usually requested permits and certifications are:

- Urban certificate (issued by Local Administration authorities)

- Visas from Sanitary, Water, Firefights, Cranes, Metrological, Energy Distribution, Con-

struction etc authorities
- Environmental Impact Assessment (EIA report)

Step 3: The Project holder obtains all the required visas and certification, also EIA and submits
them to the EPI.

Step 4: The EPI analyses:
- public comments, and if necessary organizes a public debate
- technical documentation
- all the requested visas and certification
- environmental impact study, etc
and announces the final decision publicly.

Step 5: If there are no public objection regarding the final decision, the EPI issues the
Environmental Permit. If there are there is either issued a justified rejection or a request for
completion (return to step 2).

Step 6: The Project holder submits all the documentation and previously obtained visas, permits
and certification to Local Administration authorities and requests a permit for the project
execution.
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Step 7: The Local Administration authorities analyses the request and issue a final permit for
project execution “Construction Authorization” (or rejects the project execution)

Permitting status for Alesd and Campulung Projects
Campulung Cement Plant Project

The whole procedure was followed by Holcim (Romania) SA — Ciment Campulung for
obtaining the final permit for project execution for the energy efficiency improvements that
are going to be realized within the cement plant (modernization of mill #5 and introducing in the
cement producing process new types of mineral components and installation of their handling,
dosing, feeding systems into the cement mill).

From the authorities side various stakeholders were involved in the whole procedure in
order to obtain:

Urban Certificate — issued by Local administration (on 29 Nov. 2001)

Visa of telecommunication company — Romtelecom (on 12 Dec 2001)

- Sanitary visa — issued by county Public Health Division (on 14 Dec 2001)
Firefights visa — issued by Local Firefight Department (on 15 Feb 2002)

Visa of State Inspectorate for Constructions (on 15 Feb 2002)

- Visa of electrical power distribution company (on 18 Jan 2001)

- Environmental permit — issued by local EPI (on 6 Mar 2002)

- Final Permit for Project Execution — issued by Local Administration (1 Apr 2002)

The public was also involved in the whole process by posted announcement (at the Lo-
cal City Hall — on 21 Jan 2002) and request for comments, suggestions and arguments for and
against the project. No negative comments and arguments against the project were received,
but positive comments regarding the improvements related with the environmental protection
were received, as it is shown in the local mayor response letter (see annex | — for translation of
the letter™).

An Environmental Impact Assessment was also conducted by the National Institute of
Research and Development for Environmental protection (ICIM) and its summary can be also
found in the PDD.

The same procedure was also followed for the project related with the coal grinding and
dosing investment, for which the final permit for project execution “Construction Authoriza-
tion” was obtained on 14 Feb 2002.

Alesd Cement Plant Project

Due to the complexity of the project “Upgrading Alesd Il cement plant”, a step by step
approach is followed for each main subproject by Holcim (Romania) SA — Ciment Alesd.

For some subprojects (related with the demolitions and preparatory work on site) the
permits already obtained.

> A copy of the original — in Romanian Language - can be submitted by Holcim (Romania) SA, at re-
quest
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For other subprojects (priority 1) the process of permitting started and is in an initial phase
(step 1 and 2) and it is scheduled to be finish by the end of 2002.

For other subprojects (priority 2) the whole permitting process is scheduled to take place
between April and November 2004.

An Environmental Impact Assessment was also conducted for the whole project by the
National Institute of Research and Development for Environmental Protection (ICIM) and its
summary can be also find in the PDD.

Also a public announcement of the project was posted at the Local City Hall (on 12 July
2002) and request for comments, suggestions and arguments for and against the project was
made. Up to the moment only a positive comment from the local Mayor (see Annex Il for trans-
lation') was received.

The same procedure was also followed for the project related with the coal grinding and
dosing investment. The project reached already the 3™ step of the permitting procedure (the
Step 1 was started at the beginning of 2002)

There were already obtained the Urban Certificate, the firefight visa, the sanitary visa,
the civil protection visa. An Environmental Impact Assessment was also conducted by the Na-
tional Institute of Research and Development for Environmental Protection (ICIM).

No rejection was obtained up to the moment from any of the involved stakeholders, but
a request for more documentation from the local EPI.

Taken into consideration the fact that coal usage is a common practice in the Romanian
cement industry (see Annex Ill — translation of CIROM letter®'), the whole permitting procedure
is scheduled to be finish in approximately one month from now on.

A rejection is very unlikely to happen taking into that other Local EPI approved the idea
of cheaper fuel usage (coal / petcoke): in Campulung the whole permitting procedure is already
finished and the project is in the construction phase and at our request Constanta county EPI
confirmed the usage of petcoke (introduced in 1999) by one of our competitor (see Annex IV —
for translation®)

' A copy of the original — in Romanian Language - can be submitted by Holcim (Romania) SA, at re-
quest
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Annex |

THE MAYORALTY OF VALEA MARE PRAVAT COMMUNE
No. 1182/ 17.07.2002

To: Holcim (Romania) SA Ciment Campulung

Following the publishing (posting) on 21.01.2002 of “The Environmental Announcement”
on “The Modernization of mill gear foundation and modernization of cement mill No. 57, that is
to be realized within Holcim (Romania) SA Ciment Campulung quarters and for which an envi-
ronmental permit was requested to EPI Arges, we let you know as follows:

- Any negative comments and arguments against the project from the inhabitants of

Valea Mare Pravat commune were not received regarding this investment

- there were received letters of thanks from the inhabitants regarding the acceleration of
the programme of modernizations related with the environment protection.

Mayor Secretary
Valea Mare Pravat Commune Signature: indecipherable
lon Balasoiu

Signature: indecipherable, Stamp
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Annex Il
THE MAYORALTY OF ASTILEU COMMUNE
No 2443/12.07.2002

To,
Holcim (Romania) SA Ciment Alesd

To the attention of the director
Dear Sir,

We have had the pleasure to witness, for more than 2 years, the wide process of modernization
going on in the unit you lead. We have noticed the intense activity of eliminating the non
functional objectives and cleaning the quarters, the realization of the new car repairing workshop
and the corresponding fuelling station, the starting of the investment in Alesd Il rehabilitation and
latest but not last, the realization of an important social objective with the modernization of the
existing canteen. We have also seen your efforts in ensuring the legal compliance when doing
away or building the objectives, through obtaining the necessary approvals or authorizations. In
your activity of environment protection you have managed to legally comply with the storing of the
waste from demolition, contributing to the ecological recovering of the degraded lands.

As concerns the future, we are convinced that through your technological improvement activity
you will substantially contribute to the protection of environmental factors in your operation
quarters as well as in the neighboring areas and we assure you of our entire support.

Yours faithfully,
MAYOR,
loan Cocos

Signature: indecipherable, Stamp
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Annex llI

CIROM
Owners’ association in cement
and other mineral construction products industry in Romania
Str. Valter Maracineanu, nr 1-3, sector 1, Bucuresti, Romania
Tel/ Fax : + 40 (0)21.313.20.10, org_cirom@yahoo.com

No.137.12.08.2002
To: S. C. Holcim (Romania)S.A.

Following the request sent by Holcim (Romania) SA regarding the types of fuels used by
the cement industry in Romania, we inform you as follows:

The cement producers in Romania are Lafarge—Romcim, Holcim (Romania),
Carpatcement (Heidelberger) and Tagrimpex Romcif, grouped within The Owners’ Association in
Cement Industry CIROM.

These producers activate in the following plants:
Lafarge-Romcim: Medgidia, Hoghiz, Tg. Jiu
Holcim(Romania) : Campulung, Alesd, Turda
Carpatcement (Heidelberger): Bicaz, Casial Deva
Tagrimpex Romcif : Fieni

The types of fuels used by the above mentioned companies are:
Lafarge- Romcim
Medgidia: heavy fuel oil and petcoke (introduced in 1999)
Hoghiz: heavy fuel oil and petcoke (introduced in 1999-2000)
Targu-diu: heavy fuel olil

Holcim (Romania):
Campulung: heavy fuel oil, natural gas, intention to introduce coal (2002-2003)
Alesd: heavy fuel oil, intention to introduce coal (2003-2004)
Turda: natural gas

Carpatcement (Heidelberger)
Bicaz: heavy fuel oil, intention to introduce coal
Casial Deva: heavy fuel oil, intention to introduce coal

Tagrimpex Romcif:
Fieni: natural gas, coal and petcoke (introduced in 1999)

Considering the above petcoke and coals are fuels currently used by the cement industry
from Romania, due to the good report quality/price. Due to the existence of a high competitional
level on the domestic market of cement, but also to the fact that fuel costs represent in average
30% of the production costs, there is a strong trend of increasing the utilization percentage of the
coal and petcoke in the future.

Sincerely yours,
lon Crangasu
CIROM Executive Director
Signature: indecipherable, Stamp
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Annex IV

Ministery of Water and Environmental Protection
Constanta Environmental Protection Inspectorate
Str Unirii, nr, 23, 8700 Constanta

Tel: 041/546 596, 041/543 757, 041/546 696

E-mail: ipmcta @ tomrad.ro, baza ipmcta@tomrad.ro

No. 5643/02.08.2002

To: Holcim SA Bucuresti
Attn: Oana Dinu - project manager

Re: your fax from 1.08.2002

The only cement plant located in Constanta County is SC Lafarge Romcim Medgidia, (Lafarge
France).

The fuels used (from 1995 up to the present) are: heavy fuel oil with sulfur and petcoke.

The year of introducing their utilization is: heavy fuel oil with sulfur, since the commissioning of
the plant and petcoke since 1999. Currently it is intended to replace the heavy fuel oil by natu-
ral gas.

Sincerely,

Chief Inspector
Eng. Catiusa Tompos
Signature: Indecipherable, Stamp
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