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- the activities carried out by Saras
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tal performance

The document is aimed at the company’s internal and external community, and is
intended to establish a transparent relationship with all its stakeholders, particularly
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nent in the proper management of the company’s activities.
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Foreword

In 2009, we achieved a number of important environmental goals. Among the most
significant was securing the integrated environmental authorisation permit (Autoriz-
zazione Integrata Ambientale - AIA) relating to the prevention and reduction of pol-
lution for the refinery and IGCC plant, which is valid from 9 April 2009. The majority
of the environmental objectives defined in the 2009 Environmental Declaration were
achieved during the course of the year, primarily in the areas of reducing atmospheric
emissions, mitigating the odour impact on the region and preventing hydrocarbons
from being discharged into the soil.

With regard to atmospheric emissions, the construction of the tail gas treatment unit
(TGTU) was of particular importance. With the TGTU in regular operation during
2009, we were able to increase the percentage of sulphur recovered, reducing SO,
emissions by more than 30%.

A lot of work has also been done on the odour side. During 2009, a number of different
sampling and analysis activities were carried out both inside the refinery and in the parts
of the Municipality of Sarroch most at risk, using a combination of analytical techniques,
modelling and expert evaluation. The results obtained by applying these methodologies
will enable us to make an accurate assessment of the main sources of odour emissions in
order to prevent and mitigate the odour impact these have on the wider region.

Despite the company’s disappointing financial results, a significant portion of the budget
was allocated to the refining division (EUR 244.4 million, a 34% increase on 2008) with
the aim of improving the division’s performance and at the same strengthening protec-
tion of the surrounding area and safeguarding the immediate environment of the people
who work on the site and live in nearby communities. This offers tangible proof of Saras’
long-standing commitment to the site and the area in which it is located.

In this context, it is impossible not to think back to the fatal accident on 26 May 2009
involving three employees of a subcontractor, a tragedy that shook the Saras Group
and the local industry, leaving a deep impression and opening up new avenues for re-
flection.In particular, those events have led the company to redouble its commitment
and attention to the training received by direct and indirect staff, continuing to raise
awareness of and engagement with safety and environmental issues.

Sarroch, 9 July 2010 General Manager
Dario Scaffardi
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NOTE T0 THE READER

This document, which provides a detailed description of Saras’ activities and the com-
pany’s interaction with the environment and the region in which it operates, has been
structured in such a way as to make it easy to read and quick to understand.

The features that have been adopted are described below.

At the start of each section, a brief summary is provided of the main information con-
tained in the following pages, in order to identify in a few sentences the concepts that
recur most frequently within the text.

In each section, the headings in blue in the margin of the text provide an extract of the
most important information discussed in more detail on that page.

Similarly, in Section 4, which provides information on the main environmental as-
pects, the reference legislation governing authorisation mentioned in the text is speci-
fied in the margin of the text.

Where relevant, reference is also made to the table “Environmental objectives and
programmes” (Section b, page 121), which summarises the objectives and improve-
ment measures that will be the company’s particular focus over the next few years, as
well as the improvement measures implemented in 2009.

The charts in the document that have an orange border show the measurement of a
parameter in comparison to an applicable legal or permit limit.

Finally, the text boxes with a blue background contain information that, while it does
not relate directly to Saras or its activities, will help the reader to gain a better and
fuller understanding of the company and the context within which it operates.






1.
The Company

Saras’ heart is in Sardinia.

Since it was founded in 1962, Saras has grown into a Group that operates in the energy sector within Italy and
abroad in a number of different areas, including the production, distribution and sale of oil products, energy gen-
eration from renewable sources or other eligible sources, IT services, research and environmental services.

The Sarroch refinery in Sardinia, in the heart of the Mediterranean, has been the company’s primary operation for
over 45 years.

Today, the site’s production complexity, capacity and quality make it one of the most important in Italy and Europe.
This is an industrial organisation where respect for the environment, health and safety inform all of the company’s
decisions, as part of an ongoing dialogue with the surrounding area, and it is against this backdrop that Saras
achieved EMAS registration in October 2008.
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1.
The Company

[2,000 employees, 7,000 employed in
related industries]

[ Group investments ]

Saras S.p.A. - Dichiarazione Ambientale 2010 1. Presentation of the company

1.1 — The Saras Group

The Saras Group operates in the energy sector and is among the leading independent
oil refiners in Europe. At the end of 2009, the Group had around 2,000 employees,
of which 1,278 were employed by the parent company Saras SpA, which has EMAS
registration. With its registered offices and production site in Sarroch (1,113 employ-
ees) and its administrative and financial head office in Milan (163 employees), Saras
represents the most important employment hub in Sardinia, with more than 7,000
people employed in related industries. In recent years, the company has broadened
its operations beyond oil refining to encompass other activities in the energy sector,
particularly the generation of electricity:

- by building an IGCC (Integrated Gasification Combined Cycle!) plant that is highly
integrated with the refining cycle and produces 4.4 billion kWh of electricity each year,
representing over 30% of the region’s requirements

- by building a 72 MW capacity wind farm in Ulassai, again in Sardinia

Saras SpA has been listed on the Borsa Italiana stock market since May 2006. With
sales at end-2009 of over EUR 5.3 billion and a comparable?® gross operating margin of
EUR 142.2 million, the Saras Group operates in the energy sector and is among the
leading independent oil refiners in Europe. In 2009, the Group made investments of
EUR 317 million, an increase of 23% compared to 2008 (EUR 257 million). A significant
portion of this investment was allocated to the refining division (EUR 244.4 million,
up 34% on the previous year) not only to improve refinery performance, but also to
strengthen protection of the surrounding area and safeguard the health and safety
of the people who work on the site and live in nearby communities (investment of
around EUR 50 million in health, safety and the environment in 2009).

! Gasification Combined Cycle: the IGCC plant enables heavy hydrocarbons produced as a processing by-product from the
refinery to be converted into electrical energy.

* Comparable gross operating margin: gross operating margin calculated by valuing inventories using LIFO and adjusted
for non-recurring items.

’ Adjusted net profit: net profit adjusted for the difference between inventories valued using LIFO (last in, first out — oil
stocks at historical values) and inventories valued using FIFO (first in, first out — oil stocks at current values) after taxes,
non-recurring items after taxes, and changes in the fair value of derivatives after taxes.
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FIGURE 1. Location of the Saras
site

The Sarroch production site

The Saras production site in Sarroch, around 20 km south-west of the Sardinian
capital Cagliari, is the location for one of the largest refineries in the Mediter-
ranean region by production capacity and its complexity makes it one of six
“super sites” in Western Europe (source: Wood Mackenzie, February 2007). With
production capacity of 15 million tons per year (or 300,000 barrels per day), the
Saras refinery accounts for about 15% of Italy’s total refining capacity. The refin-
ing cycle is integrated with the IGCC plant, which generates electricity. The ex-
cellent geographical position of the Sarroch plant has proved strategic for trade
with central-western Mediterranean countries, both in Europe and North Africa,
while its proximity to the plants of Polimeri Europa and Sasol Italy enable it to
add petrochemical production to its refinery operations (see box on page 13).
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[oil products, electricity, services]

[in Sardinia since 1962]

[the IGCC project]

[ continuous technological
development]

Saras S.p.A. - Environmental Declaration 2010 1. Presentation of the company

1.1.1 — GROUP COMPANIES

Saras SpA, a subsidiary of Angelo Moratti Sapa is the parent company, established in
1962 to carry out refining activities. Today, it owns the Sarroch production plant. Saras
operates in the energy sector, and is one of the leading operators in oil refining in Italy
and Europe.

Arcola Petrolifera sells oil products on the domestic wholesale market, in Sardinia,
North and Central Italy. In addition to its sales activities, which constitute its core
business, the company also provides leading operators with reception, storage and
land or sea redelivery services for oil products for the fuel distribution network and
maritime bunkering at its storage facility in Arcola.

Sarlux, a wholly-owned Saras subsidiary, owns the IGCC plant. The company manages
all commercial activities relating to the energy generated by the IGCC plant, while
Saras is wholly responsible for the plant’s operational management (see section 3.1.3,
page 34).

Saras Energia SA distributes oil products on the Spanish retail and wholesale mar-
ket, via a sales structure endowed with a high degree of expertise, professionalism and
market knowledge.

Sardeolica manages the wind farm located in the municipality of Ulassai (Province of
Ogliastra), and is one of the most important wind farms in Sardinia, with authorisa-
tion for 48 wind turbines, of which 42 are already in place, offering an output capacity
of 72 MW. At full capacity, the wind farm produces 1656 GWh/year, meeting the needs
of 60,000 families.

Akhela is an IT company with long-standing experience gained from managing the
IT systems of the Sarroch refinery; the company develops high-tech tools and applica-
tions for the automotive, audio processing and avionics sectors.

Sartec (Saras Ricerche e Tecnologie) provides engineering and research technology
for industry and the environment. Sartec’s services of environmental consultancy and
monitoring, design, and production-process and industrial-automation optimisation
are aimed at supporting innovation and sustainable industrial development both with-
in Italy and internationally. Sartec also designs, builds and rolls out modular plants to
monitor emissions.

1.2 — Saras in Sarroch

Saras’ connection with Sarroch dates back to 1962, when Angelo Moratti identified it
as a strategic location for an oil refinery. Construction of the refinery facilities began
in 1963, and refining activity began in 1965. Until the end of the 1980s, Saras mainly
provided refining services for third parties (i.e. it refined crude oil owned by other oil
companies that provided Saras with the raw materials to produce oil products). In
the mid-1990s, following a significant downturn in demand for high-sulphur fuel oil,
Saras launched a major industrial project to build a plant for the gasification of heavy
distillates from the refining process and the subsequent combined-cycle cogeneration
of electricity and thermal power (IGCC plant).

With the IGCC plant on stream, the oil production cycle was closely integrated with
the electricity generation cycle, thereby maximising the conversion of raw materials
into finished oil products and energy. Meanwhile, the company continued to invest
in updating the technology of its existing plants and improving the environmental
impact of fuels, partly to comply with increasingly stringent quality standards defined
by European law. These investments have led to a progressive reduction in the per-
centage of sulphur in the oil products and to an improvement in the quality of middle
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FIGURE 2. The Saras production site and
the surrounding region

The Sarroch industrial hub

The production hub that built up around Sarroch in the 1960s has helped gen-
erate employment and wealth in the region. Over the years, numerous small
and medium-sized companies have sprung up around the large industrial com-
panies present in the region — such as Saras, Polimeri Europa, Sasol Italy, Air
Liquide, Liquigas and Eni RM. These companies build and maintain the plants
of the larger firms, and therefore represent a significant satellite industry. Saras
maintains mutually beneficial industrial relations with all these production
companies. The site shared by Polimeri Europa and Sasol Italy was built in the
early 1970s, under the name Saras Chimica (in which Saras also had a stake).
The name then went through various changes over the years, until it took on
the current names of Polimeri Europa and Sasol Italy. The Polimeri Europa
plants receive the raw materials from Saras and use them for production des-
tined for the plastics industry, while those of Sasol Italy produce detergents
and the bases for synthetic lubricants, again from raw materials received from
Saras (mainly gasoil and kerosene). Air Liquide produces liquid oxygen, which
is used in the Saras plants (IGCC plant). Finally, the Liquigas site stores and
sells the LPG from Saras (Figure 10, page 36).
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[new facilities]

[ competent authorities informed of
the start-up of the Auto Oil and MTD
plants on 23 December 2008!]

[operating activities]

[other services on-site]

Saras S.p.A. - Environmental Declaration 2010 1. Presentation of the company

distillates and gasoline. Since 1 January 2009, thanks to the start-up of the gasoline
desulphurisation plant (unit 800) built in 2008, Saras is able to meet new European
requirements that gasoline should have a sulphur content of 10 ppm, allowing the
company to produce gasoline in accordance with the new restrictions and helping to
reduce the indirect environmental impact linked to the sulphur content of motor fuels.
In addition to the desulphurisation unit, a new hydrogen plant (unit 600) was com-
pleted and put into service within the IGCC plant, increasing the nominal hydrogen
production capacity of the IGCC, which the refinery now uses on a permanent basis for
the desulphurisation processes for middle and light products. The tail-gas treatment
and sulphur recovery unit (TGTU)? was also completed in 2008, significantly reducing
sulphur emissions: this system provides the basis for the formal commitment, made by
Saras as part of its environmental improvement objectives for 2009 and fully achieved,
to reduce its SO, emissions by around 30% (see section 5, page 123).

1.3 — Company organisation

The organisation chart on the next page shows the internal structure of Saras SpA.

The diagram includes all the functions that could have an impact on the management

of the Sarroch site.

Most of these report to the General Manager, while the Purchasing and Tenders depart-

ment reports to the Chief Financial Officer. The two roles that head up the organisation,

the General Manager and Chief Financial Officer, report directly to the company’s Board

of Directors. The General Manager is responsible for a number of organisational units,

including the Group’s Health, Safety and Environment (HSE) department, based in Sar-

roch, and the Industrial Operations department, which manages and co-ordinates Saras’

operational activities through two main areas, both based in Sarroch:

- Site Facility Management

- Engineering and Construction

The operating activities at the Sarroch site are managed by Site Facility Management,

which, through the Production function, co-ordinates the production areas listed be-

low, which have a direct influence on the management of environmental aspects (see

definition on page 44):

- the Movement, Shipping and Wharf production area, which is responsible for the
receipt of raw materials, and the internal movement and shipping of products

- the Distillation and Desulphurisation production area, which is responsible for the
refining systems

- the Conversion production area, which is responsible for the conversion systems

- the Targas and Utilities production area, which is responsible for the IGCC plant
and auxiliary services

Also within the Production function, the Service Engineer in particular plays an impor-

tant role in managing environmental aspects, atmospheric emissions and wastewater.

The above functions are assisted and supported in managing the site and environmen-

tal aspects by the following site services:

- the Maintenance service, which is responsible for maintenance activities

- the Materials Warehouse, which is responsible for the temporary storage of materi-
als and auxiliary substances

! Relevant legislation: Directive 98/70/EC, amended by Directive 2003/17/EC and within Italy, the following provisions:
Prime Ministerial Decree no. 434 of 23 November 2000, Prime Ministerial Decree 29/2002, Law no. 306 of 31 October 2003.
*TGTU: tail gas treatment unit.
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[the Prevention
and Protection service]

[ communication ]

[EMAS registration for the Sarroch
site and the Milan office ]

Saras S.p.A. - Environmental Declaration 2010 1. Presentation of the company

- the Reliability Engineering service, which is responsible for promoting and ensuring the
continuous improvement of the operational reliability and safety of plants and equipment
- the Prevention and Protection service
The site’s Prevention and Protection service (PPS), as well as carrying out the tasks
required under health and safety legislation (Legislative Decree 81/2008, Art. 33), also
assists the management and other functions at the refinery to comply with environmen-
tal legislation and to implement the safety and environmental management systems
that have been introduced at the site. The PPS is also in charge of the organisation for
handling emergencies, which consists of both dedicated staff and officially designated
and suitably trained employees within the operational organisation of the various ar-
eas. Internal and external communication is divided into separate functions. Internal
communication is handled by the Organisation service, which reports to the Human Re-
sources department, whereas external communication is managed directly by the Com-
munication department. Although there is no direct organisational link between these
two communication functions, they work in close contact and collaborate well.

1.4 — Subject of EMAS registration

On 20 October 2008, the Ecolabel and Ecoaudit committee, which is the body

responsible for EMAS in Italy, approved the registration of Saras SpA under no. IT-

000995. The EMAS registration' relates to Saras SpA in its entirety, including both

the Sarroch site and the Milan office.

Following the EMAS registration that was completed on 20 October 2008, the Environ-

mental Management System was brought into line with EC Regulation 761/2001. The

validation was updated to EC Regulation 1221/2009 during the course of third-party
verification on 12-15 July 2010. In 2004, the company achieved environmental certifi-
cation in accordance with the ISO 14001 standard, issued by Lloyd’s Register Quality

Assurance Italy.

Saras has its registered offices at the Sarroch site and it is here that it conducts all its

production activities (the area of the site is indicated by the white boundary in Figure

2 on page 13).

The activities covered by the certification relate to both the Sarroch site and the Milan

office, specifically:

a) at the Sarroch site, the processes for “producing products from oil refining, sched-
uling, preparing and shipping finished products, and the generation of electricity,
and managing the design, engineering and construction of internal plants”

b) at the Milan office, the activities for “managing the design and engineering of in-
ternal plants”

All the processes and activities that have a direct or indirect influence on the com-

pany’s environmental management are monitored as part of the certified Environmen-

tal Management System. It is worth noting that Saras’ activities with a direct link
to significant environmental aspects all take place at the Sarroch site, whereas the
environmental aspects linked to the Milan office are not significant, as shown by the

environmental analysis set out in section 4.1 on page 44.

The main areas involved in the environmental aspects of Saras’ activities are therefore

located in Sarroch and in the Province of Cagliari.

! EMAS registration certificate issued on 20 October 2008 by Ecolabel-Ecoaudit, in line with EC Regulation 761/2001,
which expires on 25 July 2011.

* Certificate issued on 1 June 2004 in accordance with the ISO 14001:1996 standard, later updated to ISO 14001:2004 with
certificate LRC no. 180526/14 on 30 July 2007, which expires on 1 June 2010.









2.
Commitment to protect the environment,
health and safety

Saras’ commitment to environmental sustainability and safety is growing every day.

The process was set in motion many years ago, combining compliance with the law with the search for technologi-
cal and management solutions that would go beyond statutory requirements in order to translate the company’s
respect for the region in which it is based into action.

Crucial steps in this journey have included the adoption of an environmental management system, certified accord-
ing the standard ISO 14001 in 2004, and of a safety management system, certified according the standard OHSAS
18001 in 2007, and the strengthening of initiatives to promote openness and collaboration with local communities,
which enabled Saras to obtain EMAS registration in October 2008.
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2.
Commitment to protecting the environment,
health and safety

2.1 — Environmental management

The Environmental Management System

[the commitment Preparing the Environmental Declaration and distributing it to the public forms part

to continuous improvement] of the continuous improvement process for environmental management that Saras
has had in place for a number of years:

- in May 2002, the company’s Environmental Policy, containing Saras’ guiding principles
and environmental management commitments, was issued to all employees

- the subsequent production of the Environmental Management System (EMS)
manual and the associated implementation procedures established a code of con-
duct for all of the company’s employees

- objectives for improvement have been set and approved by the Management Com-
mittee; these are then checked and updated annually

- internal audit activities have thus been put in place to periodically check that the
EMS is being applied correctly

[ISO 14001 certification ] - in June 2004, Saras’ EMS achieved IS0 14001:1996 certification, and in May 2006,

ISO 14001:2004 certification

- in June 2007 and June 2010, the three-yearly checks on the EMS were carried
out for the renewal of the environmental certification; the certifying body, Lloyd’s
Register Quality Assurance, also conducts six-monthly inspections as part of its
planned assessment activities

- the revised version of the Environmental Policy (Figure 4) was issued in May 2008 and
distributed to the company’s direct employees and to subcontractors working on site.

In October 2008, the process of developing the EMS was completed, enabling the Saras

site to register in accordance with the Eco-Management and Audit Scheme (EMAS)

Regulation (EC Regulation 761/2001). Registration then led to the public dissemina-

tion of the first Environmental Declaration in 2008.

[EMAS registration ] For a company, deciding to undergo EMAS registration means setting out on a course
of continuous improvement, and subjecting itself to annual monitoring and checks not
just by external, local and national public bodies, but also by partners in the region,
such as residents, public administrative bodies and the other social groups involved.
EMAS is currently the most advanced voluntary tool available to demonstrate a com-
pany’s commitment to environmental sustainability. For Saras, the decision to join this
scheme, which was taken several years ago, has meant following a course of continu-
ous improvement that takes a structured approach to the company’s relationship with
the environment and the local area.
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SARAS’ ENVIRONMENTAL POLICY

Saras considers respect for and protection of the environment to be of primary importance in achieving
its development objectives and for an appropriate integration of its activities in the area where it operates.

The criteria underlying the management of Saras’ activities include the preventive assessment of the
possible environmental consequences of new activities and products, the adoption of the reference
principles, standards and solutions indicated in the “BREEF for refining” (Best Available Techniques
Reference documents, a document drawn up in application of Directive 61/96/EC, the Integrated Pol-
lution Prevention and Control (IPPC) Directive), the utmost transparency and co-operation with the
general public and with the authorities, and the involvement and accountability of its personnel and of
all those who access the site as far as environmental protection is concerned.

Through the introduction and maintenance of the Environmental Management System applied to the
refining and electricity generation activities at the Sarroch Refinery, Saras aims to ensure the efficient
and proper management of the systems and activities conducted on site and to achieve, over and above
the due observance of current legislation and the other regulations subscribed to by the company, the
twin objectives of continuously improving environmental performance and preventing pollution.

Specifically, Saras commits to:
»  Pursue the reduction of atmospheric emissions, to ensure minimum impact on air quality

» Pursue the prevention of sea pollution, by acting on seagoing transport vessels and on the
wastewater treatment system

*  Minimise the use of fresh water from external sources

» Improve the waste management cycle, by encouraging recovery

» Develop its own monitoring system for emissions and for environmental quality

» Improve the accessibility and usability of the data found and of the studies conducted

» Mitigate the impact of company activities that can be perceived by the surrounding communities

It is Saras’ firm belief that achieving the above goals is only possible with the active contribution of
all its employees, and to address these issues the company has developed a system of information and
ongoing training.

Everyone at Saras is directly responsible for putting the environmental policy into practice when car-
rying out their activities, and conduct consistent with these issues is one of the objectives at both an
individual and group level.

The management is at the front line of responsibility for putting this policy into practice.

Saras is committed to promoting its environmental policy and to requiring its application by contract-
ing firms, suppliers and any other person who works on behalf of the organisation, and to this end the
company provides training and information. The responsibility, conduct and attitudes in relation to
environmental aspects of the above-mentioned parties are significant elements in judging the quality
of performance, and the parties must also set up adequate training and information on these issues.

Saras undertakes to ensure provision of the human and technical resources necessary to fully imple-

ment and maintain the environmental policy at the Sarroch site. g« |

Saras SpA
TheiGeneral Makager'__‘_
Sarroch, 23 May 2008 el

FIGURE 4. Saras Environmental Policy
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2.2 — Health and safety management

The Healty and Safety Management System

The company introduced its first Safety Policy in 1996, and since then has achieved
positive results in continuously protecting its workers: “Saras will treat safety as being
equally as important as production, quality and costs.”

Since 2008, the company has had a specific Major Accident Prevention Policy (Figure
b, page 23), created for the Sarroch site following the enactment of the ministerial
decree of 9 August 2000, which set out the legislative framework for implementing a
management system for the prevention of major accidents.

The subsequent introduction of specific legislation on the protection of workers” health
and safety (formerly Legislative Decree 626/94, now Legislative Decree 81/2008, the
Consolidated Law on Occupational Health and Safety) suggested the need to do some-
thing above and beyond simply complying with the law. Saras considers the protection of
health and the prevention of any form of accident or injury (either to its own employees
or workers of subcontractors) as core values, as stated in the Occupational Health and
Safety Policy (Figure 6, page 24), as defined by the General Manager in July 2007. The
implementation of an Occupational Health and Safety System has seen the introduction of
performance measures and the definition of improvement targets and objectives lacking
in sector-specific legislation. The Safety Management System (SMS) has now become an
integrated system (Major Accidents, Occupational Health and Safety) that shares compo-
nents to generate synergies. Following a similar process to that undertaken for the EMS, in
December 2007 Saras obtained certification for its Safety Management System in accord-
ance with the OHSAS 18001:2007 standard, issued by Lloyd’s Register Quality Assurance
Italy. Saras has set itself the objective of integrating the Safety Management System with
the Environmental Management System in the future.

Accidents

The main indicators contained in the Health and Safety Management System are those
relating to accidents. The policy of continuous improvement that Saras has adopted in
a number of areas, such as the environment, technology and training, can also be ap-
plied to safety. For this reason, the company continued its collaboration with Du Pont,
the world leader for occupational safety, in the “Safety Project”.

The indicators recorded in 2009 for Saras and compiled in Table 1 do not yet show the
improvement expected from the “Safety Project”.

The reason behind this development, which is largely due to behavioural factors, un-
derlines the need to continue involving employees in the issues relating to “safe work-
ing”, including through more intensive training and communication.

TABLE 1 Accidents

| Parameter | _2006] 2007] 2008] 2009]

INAIL frequency index” 5.7 74 6.4 7.5
(no. accidents x 1,000,000/total no. hours worked)

Severity index™ 0.120 0.120 0.172 0.376
(no. days lost x 1,000/total no. hours worked)

Average duration (days)™ 21.3 16.5 26.7 49.9

* Accidents lasting more than 1 day

** Calculated using the number of days lost to accidents

#k% Calculated as the ratio (accident days per year + accident days continuing from the previous year) / no. of accidents
in the calendar year

'LRC certificate no. 8180526 of 9 January 2008, which expires on 9 January 2011
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MAJOR ACCIDENT PREVENTION POLICY

In the broader context of its policy on safety, health and the environment, the Operator of the Saras
SpA site in Sarroch commits to:

e Pursue the utmost levels of safety for its employees and for every person present on the site

e Implement every action and initiative that will help to prevent major accidents and reduce to a
minimum the possible consequences for people, the environment and property

¢ Observe Italian legislation governing control of the risk of major accidents

e Ensure observance of its internal safety regulations, standards and procedures, which are peri-
odically checked, updated and amended whenever deemed necessary to improve the preven-
tion of major accidents

¢ Promote continuous improvement through the use of new and more stringent safety standards

e Ensure that all its employees and those of subcontractors, with respect to their skills and respon-
sibilities, have received sufficient training and information to be fully aware of the potential risks
associated with their activities, both under ordinary and abnormal operating conditions and in the
event of an emergency

¢ Distribute the policy to suppliers, subcontractors and any other third party who accesses the site
for work reasons

¢ Distribute the policy to all employees and actively involve the entire site organisation (execu-
tives, managers, employees and their safety representatives, within the scope of their skills and
responsibilities) in Safety Management

e Periodically assess the major-accident risks associated with the company’s activity, identifying
safety objectives and defining appropriate programmes for continuous improvement

e Ensure that any emergencies can be controlled by implementing specific internal plans in close
co-ordination with the respective authorities, including as regards the need to keep the general
public informed and the activation of the External Emergency Plan

e |mplement the Safety Management System and periodically assess its effectiveness and effi-
ciency, and make any necessary changes and updates

e Maintain a relationship of full co-operation and transparency with the general public and public
institutions

The above goals can only be achieved with the active involvement of all Saras employees, and the
implementation of the policy is one of the objectives at both an individual and group level.

Sarroch, 31 March 2008

Fieure 5 Policy for prevention of major-accident hazards
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OCCUPATIONAL HEALTH AND SAFETY POLICY

Saras considers health and safety at work to be of primary importance, and ensures the protection of its staff
in the execution of its production activities.

In addition to complying with legal obligations, Saras has set itself the objective of continuous improvement,
and for this reason, is committed to adopting best practice principles, standards and solutions in the sector.

Saras commits to manage its operations with the aim of preventing occupational accidents, injuries and ill-
ness, and in particular to:

¢ Ensure that the design, implementation and maintenance of plant, machinery and equipment for its
site protect the health and safety of workers

¢ Implement increasingly effective working methods and organisational structures to protect the health
and safety of workers, third parties who access the site and members of the local community

¢ Inform staff and employee representatives about industrial hygiene monitoring programmes and the
results obtained

* Provide all staff with information and training on the specific risks associated with their roles and
ensure that this is updated if they change position

* Provide third parties who access the site with information and training on the specific risks associated
with the activities carried out on the premises

¢ Involve and empower employees and personnel from subcontractors so that they participate in the
pursuit of health and safety objectives

¢ Develop a relationship of constructive co-operation, based on the utmost transparency and trust, both
within the company and with the general public, regarding health and safety issues

Further preventive measures to safeguard the health and safety of employees will be put in place, even though
these may not be directly connected with site activities.

The company puts in place and actively promotes measures to make employees aware of the importance of
their actions with regard to the policies and requirements of the Health and Safety Management System, em-
phasising the consequences that each employee’s activities can have on health and safety.

The management is at the front line of responsibility for putting this policy into practice.

Saras commits to distribute this policy to employees, suppliers, subcontractors and anyone who accesses the
site, and to provide all the necessary resources (human, instrumental and financial) to put the policy into prac-
tice.

Implementation of the aforementioned principles, through the Health and Safety Management System, and
conduct that complies with it, is the goal and the responsibility of all employees within the organisation, each
according to his or her role and responsibilities.

Sarroch, 19 July 2007

The General Manager

Ficure 6 Saras’s health and safety policy in working places
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2.3 — Environmental communication

Saras dedicates particular care and attention to communication, whether it be to in-
ternal employees and subcontractors or its external partners.

2.3.1 — INTERNAL COMMUNICATION

The aim of internal communication activities is to increase the involvement in and
contribution to improving environmental management at the site by the employees of
Saras and subcontractors operating on site. To encourage this, the suggestion box sys-
tem is still in place, allowing employees of Saras and subcontractors to submit ques-
tions and comments, either via email or on paper, to which the company responds
publicly on notice boards and in the EMAS section of the company Intranet. There are
also regular campaigns to raise awareness and meetings to look in greater depth at
health and safety and environmental issues for both Saras employees and the workers
of subcontractors, with the objective of encouraging and fuelling dialogue and internal
discussion.

2.3.2 — EXTERNAL COMMUNICATION

For some time Saras has been engaged in a series of activities to provide more infor-
mation to all its stakeholders (residents, the local community, authorities, schools,
universities, clients and suppliers) about the measures implemented as part of its
environmental commitment. Foremost among these initiatives is the preparation of
the site’s Environmental and Safety Report, which since 2003 has been distributed
externally to institutional stakeholders. Anyone wishing to view the Report can find it
at www.saras.it, in the “Our Responsibilities” section. Two further means of communi-
cating with external stakeholders are the company’s Annual Report and the Environ-
mental Declaration, which are also available on the company website.

2.3.2.1 — COMMUNICATION WITH THE REGION
Even more so than in the past, environment, health and safety for Saras mean engag-
ing more with the local community, represented by an approach to communication and
dialogue designed to ensure maximum transparency.
The confirmation of EMAS registration represents an important tool for the sustain-
able development of the region, in the spirit of sharing and participation.
In 2009, the main communication initiatives aimed at the region included:
the publication of information on the achievement of EMAS registration in local
newspapers and trade journals (January 2009)
the filming of an ongoing TV programme explaining Saras’ safety and environmen-
tal policies, broadcast on a regional TV station (March 2009)
the distribution of the 2008 Safety and Environmental Report to the main regional
stakeholders and the province of Cagliari (July 2009)
a meeting with the Environmental Commission and the Municipality of Sarroch to
present the new Environmental Declaration and the environmental limits set by
the AIA (November 2009).

To continue the dialogue and the exchange of ideas between Saras and the local com-
munity, there are plans to hold meetings with the Sarroch Environmental Committee
and later with the region’s environmental, cultural, humanitarian and sports asso-
ciations to discuss the main issues surrounding the sustainable development of the
region.
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[meetings with the local community
and local authorities for a continuous
exchange of ideas]

[ collaboration with schools and events
for children and families]

[around 300 pupils involved]
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These meetings will offer an insight into the progress that has been made on the objec-
tives set in the 2009 Environmental Declaration, as well as the updated objectives for
environmental improvement in 2010. The 2009 Environmental and Safety Report will
also be distributed.

Finally, to encourage and facilitate communication between Saras and the wider re-
gion, it is possible for anyone, including individual residents, to contact the company
with questions or to request information by writing to the postal addresses or the
email address on the front page of this Environmental Declaration.

Further contact details for specific areas of interest can be found on the “Contact Us”
page of the Saras website (www.saras.it).

2.3.2.2 — The School Project

In 2009, Saras celebrated the eleventh year of the School Project, a tradition that
forms part of the company’s wider choice to embrace transparency in its relations with
the outside world.

The project was launched in 1999 in association with the Municipalities of Sarroch,
Villa San Pietro, Capoterra and Pula, the Italian National Olympic Committee (CONI)
and UNICEF, with the aim of promoting energy awareness among children in their
final year of primary school.

This is an initiative that accompanies the activities of around 300 children from nearby
primary schools throughout the school year, raising awareness of the responsible use
of natural resources and the importance of saving energy, starting with the calculation
of their own school’s ecological footprint. This is a widely used and accepted sustain-

ability indicator that measures the natural resources we use to sustain our lifestyle.
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During the project, external teachers work with the pupils to reflect on the problem
and to draw up 10 eco-tips to help their school reduce its footprint.

The project ends in June with a concluding party, when a prize is awarded for the best
work, judged on the originality of the eco-tips suggested during the school year.

Part of the project consists of a trip to the Sarroch refinery and the Ulassai wind farm,
which represents another important opportunity to interact with the region, especially
within the context of transparency and openness towards our external stakeholders.
The School Project has its own dedicated website, www.sarasperlascuola.it, which is
a useful tool for communicating with pupils and all those wishing to learn more about
one of the most important industrial companies.
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3.
Information about the Sarroch production site

Oil products and electricity from clean technology.

These are the activities that Saras carries out at its site in Sarroch, which produces products for daily domestic use
(vehicle fuels, other fuels and electricity) and for industrial applications.

It is a facility where more than 1,000 employees operate plants and equipment for the receipt of raw materials,
crude oil processing, electricity generation, internal transport and the storage of raw materials and products, be-
fore finally shipping the finished products and co-ordinating the supporting activities performed by external sub-
contractors.

It is a complex system, safely managed using an intricate network of systems and equipment, where constant atten-
tion is paid to compliance with all authorisations and statutory provisions governing activities at the site.
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Information about the Sarroch production site

[receipt and shipping by sea]

[ continuous monitoring of operations
and ships]

3.1 — Activities performed at the site

The activities conducted at the Sarroch site can be broken down into the following

functions:

- receipt of raw materials and shipping of products through the marine terminal

- production of oil products

- electricity generation in the IGCC

- storage of raw materials, liquid products and liquified gas

- shipping of products by land

- auxiliary services (power generation in the thermoelectric plant, incoming water
treatment, wastewater treatment)

- offices, workshops and warehouses

- activities of subcontractors

Figure 7 shows the areas used for the different types of activity performed within the

facility, with a brief description provided in the paragraphs below.

3.1.1 — RECEIPT OF RAW MATERIALS AND SHIPPING OF PRODUCTS THROUGH THE MARINE
TERMINAL

The marine terminal linked to the refinery has a 1,600m-long wharf and fixed plat-
forms connected to it by a 1,200m piling.

All raw materials are delivered here, and the bulk of the oil products are shipped from
here. In 2006-2009, 80% of oil products were shipped by sea.

The terminal has 11 independent docking berths, nine of which are for shipping fin-
ished oil products and the receipt of semi-finished products, docking oil tankers of up
to 65,000 tons of deadweight capacity.

In addition to these docking berths, there are also two platforms which enable ships of
up to 300,000 tons of deadweight capacity to dock for the receipt of crude oils.

The various docking berths can operate simultaneously, thus reducing waiting times
for anchored ships. Advanced monitoring systems ensure that all receipt and shipping
operations take place under conditions of the utmost safety: the phases relating to the
docking and mooring of ships and the connection between the ship and the loading
arms transferring raw materials to the shore and finished products to the ship are car-
ried out under continuous surveillance.

In order to be admitted to the Saras marine terminal, all incoming ships must comply
with rigorous safety standards that conform to internationally-recognised criteria as
well as additional requirements laid down by Saras (section 4.3.2, page 113).

A dedicated control room, which is manned and operational 24 hours a day, is in con-
tinuous radio contact with the ships operating in the terminal, and ensures that all
operations fully comply with all safety and environmental protection requirements.
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3.1.2 — PRODUCTION OF OIL PRODUCTS
The production process is illustrated in the simplified diagram shown in Figure 8, and
involves the following units:

atmospheric distillation plants (topping) and vacuum distillation plants for raw
materials, which produce the primary fractions

conversion plants (visbreaking, mild hydrocracking 1 and 2, fluid catalytic crack-
ing — FCC), where heavy hydrocarbons and distillates are converted into medi-
um-light fractions; heavy hydrocarbons are sent from the visbreaking plant to the
IGCC plant

catalytic reforming (CCR) plant, where light distillates (naphtha) are converted
into high-octane components; hydrogen, which is used in the desulphurisation
treatment, is produced at the same time

alkalisation and TAME (Tertiary-Amyl-Methyl-Ether) plants for improving the
technical characteristics of gasoline

desulphurisation plants, where middle distillates (kerosene and diesel) are sub-
jected to catalytic hydrogenation processes to remove sulphur and improve prod-
uct quality

hydrodesulphurisation plant (U800) to remove sulphur from certain gasolines
(MCN and isopentane)

plants to recover and convert sulphur into a solid for subsequent sale
non-condensable fuel gas treatment plant for the removal of sulphur compounds
and subsequent internal re-use of gas

Sulphur Recovery
Fuel Gas (internal use) (TG
L}

LPG

Petrol

Viriin Naghtha

Kerosene

A 4

Fuel gas
. > A Gas Treatment
Propane N A A
= »
'g Butane
12} utane
:§ % > Alkylation
& 2L Isopentane
e - >
E 5 Virgin Naphtha
I3 = »
~ o 4
17}
é Heavy Naphtha N
»
<

Kerosene

Diesel

A 4

Diesel

Atmospheric residue

F.C.C. Diesel
Fuel oil

Fuel oil
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Heavy Hydrocarbons

A 4

Electn'citi

IGCC Plant

Ficure 8 Production cycle at the Saras site: oil products and production of electricity
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The Sarroch plant has a high output of medium oil products (diesel) and light oil
products (LPG, naphtha and gasoline), which in 2009 accounted for around 80% of
total production, as shown in Table 2, which contains production data relating to the
period 2006—-2009.

The increase in the production of fuel oil seen in 2009 is largely due to the planned
maintenance work carried out at the site that prevented the products from being fully
upgraded.

tBLE 2 Oil products (tons/year)

| 2004 2007 2008] ______2009]

LPG 341,000 323,000 359,000 242,000
Gasoline 2,945,000 3,110,000 3,184,000 2,532,000
Virgin naphtha 936,000 916,000 862,000 799,000
Kerosene 388,000 467,000 544,000 358,000
Diesel 6,713,000 6,813,000 7,498,000 6,205,000
Fuel oil 1,033,000 788,000 896,000 1,155,000
Sulphur* 111,000 112,000 110,000 110,000
Heavy hydrocarbons 1,217,391 1,190,195 1,179,604 1,076,783
to IGCC

* Includes sulphur recovered both from refining and the IGCC.

Raw materials mainly come from the Mediterranean area (North Africa and the Mid-
dle East), the former Soviet Union and North Europe.

The main destination for refinery products is the central and western Mediterranean
region. In the period 2007-2009, almost a quarter of total production was absorbed by
the local Sardinian market.

To show the changes in processing over the period 2006-2009, Chart T3 represents
the change in the level of raw materials processed in comparison with the maximum
authorised quantity (18 million tons/year) specified by the refinery’s Concession to
Process Mineral Qils (Decree of the Italian Ministry for Productive Activities no. 17086
of 7 July 2003). Following the peak in processing levels reached in 2008, 2009 saw a
drop caused by the major planned maintenance programme carried out at the site and
the slump in the oil market.

TBLE 3 Raw materials processed (kt/year)

T 2007 2008] ________2009]

14,515 14,593 15,517 13,305

CHART T3 (kt/anno)
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Ficure 9 The IGCC plant: flow chart
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3.1.3 — POWER GENERATION

The IGCC (Integrated Gasification Combined Cycle) plant generates electricity, hy-
drogen and steam from the heavy hydrocarbons resulting from the refining process.
Taken as a whole, it is recognised as one of the best techniques available for the refin-
ing sector.

As shown in Figure 9, the plant is divided into two main sections:

- gagification

- combined cycle

In the gasification section, oxygen supplied by the Air Liquide plant is used to con-
vert heavy hydrocarbons from the visbreaking plant into a synthesis gas (shortened to
“syngas”), which, once purified of the sulphur and metals it contains, is burned in the
combined cycle section.

Electricity is produced in three identical lines, each comprising a gas turbine, a steam
recovery boiler and a steam turbine, with an overall net rated power of 5561 MW, and is
sold to GSE (Gestore Servizi Elettrici, the operator of the Italian national grid). Part
of the steam produced and not used to generate electricity is sent to the refinery for
use in refining processes, along with the hydrogen produced by the gasification sec-
tion, further increased by the recently built U600 unit.

As with the sulphur recovered from the refining cycle, the sulphur recovered through
the removal of sulphuric acid from the syngas is also destined for sale (figures shown
in Table 4).

The metals removed from the syngas are used to form a solid panel called “vanadium
concentrate” or “filter cake”, which is sent to external plants to recover the metals.
The IGCC plant therefore enables the Saras production site to maximise the conver-
sion of raw materials into value-added products and to minimise the generation of

waste.
IGCC PLANT -
.
Gasification Combined cycle | Eloctrichty National distribution
! grid
:
|

Steam

vV Vv

Hydrogen

Recovery of vanadium
for industrial use
(metallurgy industry)

Filter cake

&} External industrial
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Table 4 shows the production figures for the IGCC for the past four years

mBLE 4 IGCC products
| 206} 2007] _2008] 2009
Electricity (kWh) 4,473,702,675 4,432,135,634 4,251,352,752 4,086,438,699
Low-pressure steam 608,042 556,828 539,680 437,003
(t/year)
Medium-pressure 677,703 568,650 667,763 570,754
steam (t/year)
Hydrogen (kNm?) 360,220 307,083 322,226 359,108
Sulphur* (t/year) 48,184 42,589 49,752 48,405

*The quantity shown here is already included in the figure in Table 2 on page 33, “Oil products”

The three-line configuration of the IGCC plant ensures continuity in electricity gen-
eration and the production of hydrogen and steam for internal use on the site. The
figures recorded to date confirm the effectiveness of the plant processes and technol-
ogy. The plant is extremely reliable, as shown in Table 5 and Chart T5.

tBLE 5 The IGCC plant usage factor

2006 2007 2008] 2009
Energy produced/potential energy* (%) 92,7 91,5 87,8 84,7

* Potential energy is calculated by multiplying the available power by the maximum number of hours in one year.

CuART TS (%)

100

80
60
40
20

0

2006 2007 2008 2009
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3.1.4 — STORAGE OF RAW MATERIALS AND PRODUCTS

The storage facilities on the site break down into:

- storage of raw materials and products in the tank farm

- storage of products for which excise duties have been paid in the national storage
facility, located outside the bonded area, further along the S.S. 195

- storage of liquefied gases in special pressurised containers (“spheres”, “bullets”
and “horton spheres”).

In total, there are 161 tanks with an overall capacity of around 3.5 million cubic me-

tres.

All tanks are fitted with permanent fire-prevention systems and containment basins of

reinforced concrete (37 tanks), or earthworks (124 tanks).

The fire-prevention system in the LPG storage areas is controlled by a device that,

depending on various factors (including wind direction), activates systems to prevent

fires and contain any product leaks. In addition, to prevent accidents, the LPG tanks

are equipped with instruments that monitor and protect against unexpected pressure

surges.

Raw materials and products are moved within the site between plants and storage and

shipping areas using the following systems and equipment:
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- pumping lines and systems, including pipelines connecting to the national storage
facility and the marine terminal

- systems for measurement and additivation of products before shipping

- land-loading systems (loading bays)

- sea-loading systems (marine terminal equipment)

3.1.5 — SHIPPING OF PRODUCTS BY LAND

Products are shipped by land using special loading gantries for tanker trucks:

- a gantry with three loading points for LPG and 12 loading bays for liquid products
(kerosene, diesel and fuel oil), located near the facility’'s manned entrance

- ten loading bays for diesel and fuel oil, located in the national storage facility

The Saras site is linked via the Agipgas and Liquigas gas pipelines and two oil pipe-

lines to the neighbouring petrochemical plant (for the commercial exchange of semi-

finished products and services), as well as to the national storage facility (Figure 10).

3.1.6 — AUXILIARY SERVICES

The site is equipped with the following units, which provide services necessary for the

production cycle:

- thermoelectric power plant for the refining cycle, which produces part of the elec-
tricity and steam necessary for the processes

- air compression system, comprising six compressors and two distribution net-
works, one for instruments and one for services

- treatment unit for water coming into the site from the industrial water supply

- treatment plant for wastewater generated by site activities (process-water purifi-
cation plant).

Internal infrastructure enables the distribution of water, steam, electricity, fuel and

nitrogen, and the collection of wastewater to be sent to the treatment plant before it

is discharged into the sea.

Hydrogen
Petrochemical kerosene/diesel
Virgin Naphtha
Propylene
Fuel gas/Fuel oil
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Fieure 10 Synergy between the Saras facility and the adjacent centre of chemical
industry
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3.1.7 — OFFICES, WORKSHOPS, WAREHOUSES AND OTHER SERVICES

The office buildings are located next to the production area; opposite these are the
mechanical workshop, the electrical workshop and part of the warehouse space, where
auxiliary substances and consumables are stored before being sent to the areas in
which they will be used. Other areas used for materials storage (pipe yard) are located
in the centre of the tank farm and at the national storage facility. Other general serv-
ices, such as the canteen and the medical centre, are also located in the offices area.

3.1.8 — ACTIVITIES CONDUCTED BY SUBCONTRACTORS

Subcontractors operating continuously within the Saras site (maintenance, construc-
tion, mechanical and instrument checks, etc.) have a logistics base in dedicated areas
on the site, which enables them to perform their work to the highest possible standard
and reduces the need to leave the site. Specifically, two external companies work per-
manently on the site in waste management: one to manage the waste inertisation plant
and one to manage an area in which mainly ferrous and electrical materials are sorted
and recovered (section 4.2.6).

3.2 — Authorisation status of the Sarroch site

3.2.1 — INTEGRATED ENVIRONMENTAL AUTHORISATION (AIA)

On 24 March 2009, the integrated environmental authorisation (AIA) permit for the
combined operations of the refinery and the IGCC was issued, pursuant to Legislative
Decree 59/05, which implements Directive 91/61/EC, more commonly known as the
[PPC Directive on integrated pollution prevention and control.

The authorisation process was conducted by the assessment committee, which com-
prised representatives from the Italian Ministry for the Environment, the Region of
Sardinia, the Province of Cagliari, the Municipality of Sarroch, and engineers from
ISPRA (formerly APAT) and ARPAS. The AIA permit, which applies from 9 April 2009,
replaces all the existing authorisations and fundamentally changes the way in which
environmental issues are managed. The permit consists of two sections: the prelimi-
nary assessment and the monitoring and control plan. The preliminary assessment
contains both limits on air and water emissions and a number of requirements im-
posed on Saras by the competent authority, along with the relevant deadlines for im-
plementation. The monitoring and control plan sets out the methods for managing,
checking and disclosing the environmental variables, as well as indicating how abnor-
mal situations should be communicated and outlining the type of report that must be
submitted to the authorities.

All the technical and environmental improvement measures presented by Saras were
approved by the assessment committee and have been timed in such a way that they
“‘represent, both as a whole and at every point in time, an improved environmental
situation”.

The AIA permit (DSA-DEC-2009-0000230 of 24 March 2009), published in the Italian
Official Journal on 9 April 2009, replaced and combined the main environmental permits,
i.e. those relating to atmospheric emissions, wastewater and the treatment of waste.

The main features introduced by the permit are:

1. New limits on atmospheric emissions for the refinery

2. New limits on atmospheric emissions for the IGCC plant

3. Limits for the refinery flares

4. New control parameters and limits on wastewater

5. New waste management criteria.
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The monitoring and control plan is perhaps the one true innovation brought in by the
ATA. Tt gradually became fully operational over the course of 2009: the first effective
report required under the plan, relating to the second half of 2009, was sent by 31
March 2010. As well as changing the outlook on the management of environmental is-
sues, the implementation of the plan allows Saras to pursue continuous improvement.

3.2.2 — EXISTING AUTHORISATIONS

The refining activities at the site are performed in accordance with the “Concession

to Process Mineral Oils”, which was last updated by the Decree of the Italian Ministry

for Productive Activities issued on 7 July 2003. Until 9 April 2009, the date when the

AIA permit came into force, the existing environmental authorisation permits were as

follows:

- Authorisation permit 445 of 22 November 2004, issued to Saras by the Province of
Cagliari. The permit relates to the discharge of water from the facility into the sea
and the Rio Mascheroni channel.

- Ruling on the environmental compatibility of the IGCC project, ref. DEC/VIA/2025
of 28 December 1994 issued by the Italian Ministry for the Environment, supple-
mented by letter ref. 854/05/SIAR from the Ministry for the Environment.

The documents contain the authorisation for the construction of the IGCC and
specify requirements for, in particular, atmospheric emissions from the IGCC and
the facility as a whole.

- Decision 2510/1V of 4 November 2004 and decision 964/1V of 31 May 2005 (supple-
menting the previous decision), issued to Saras by the Region of Sardinia.

The documents authorise the treatment of water contaminated with hydrocar-
bons, to be performed in the ballast water treatment plant (BWT).

The BWT can treat the bilge water that has collected in the ships’ hulls, the ballast
water, the water used to wash oil tankers and the water drained from the wells of
the hydraulic barrier for securing Saras’ site.

As of 9 April 2009, all of the environmental authorisation permits listed above were

combined and replaced by AIA permit DSA-DEC-2009-0000230 of 24 March 2009.

3.3 — Plans and procedures for handling emergencies

The site’s Safety Report

The activities performed at the site involve the presence of substances with hazardous
properties or that are hazardous when used at certain levels.

In 1989, following the entry into force of the Italian law implementing the first Eu-
ropean Directive on establishments where there are major-accident hazards, Saras
prepared the first Safety Report on its activities at the Sarroch site. In drawing up
the Safety Report for the site, the company conducted a precise and in-depth analysis
of its activities and the risks associated with them on the basis of the processes and
substances used.

Since then, the document has been continually updated in accordance with the ap-
plicable legislation (currently Legislative Decree 334/99, as subsequently amended,
which requires the report to be updated every five years) and in order to include all
the changes that have been made to the plants over the years.

The Safety Report looks at all the different types of hazardous substance, broken down
by degree of flammability (e.g. crude oil, gasoline, LPG), toxicity (e.g. hydrogen sul-
phide) and risk to the environment (e.g. diesel, kerosene).



3. Information about the Sarroch production site Saras S.p.A. - Environmental Declaration 2010

On the basis of the quantity and type of substance present on site and the processes in
which they are used, possible events and accident scenarios have been identified, such
as fires, explosions, toxic gas clouds and the discharge of hazardous substances into
the soil or sea. The potential consequences of the accident scenarios identified have
been studied in order to determine their impact on the safety of individuals on and off
the site and on the environment.

The analysis of potential accident scenarios has ruled out any significant consequenc-
es outside the site for the time being. The only external area that could potentially
be affected is an uninhabited area in the direction of SS 195. As far as the marine
terminal is concerned, any potential cases of discharge into the sea involve limited
quantities of hydrocarbons.

Internal rapid response vehicles and equipment are available to efficiently counteract
the effects of any discharge into the sea. A brief overview of these is provided on page 41.
In October 2005, Saras SpA presented the five-year update of the Safety Report, in
compliance with the provisions of Art. 8 of Legislative Decree 334/99, and sent the
Municipality the information sheet intended for the general public.

The 2005 Safety Report contained the risk analysis for the new plants (TGTU and
U800) that became operational at the end of 2008, for which the declarations that
there would be no increase in risk were submitted on 5 September 2005.

In fulfilment of the provision of Art. 23 of Legislative Decree 238/05, which amended
and supplemented Legislative Decree 334/99, in December 2006 Saras submitted the
update to its Safety Report, including the progress made on the recommendations
of the Sardinia Regional Technical Committee for Fire Prevention (CTR) during the
assessment stage for the site’s Safety Report (October 2000 edition), and sent the
Municipality of Sarroch the updated information sheet for the general public.

Upon completion of the assessment stage, the Sardinia CTR issued its Final Tech-
nical Evaluations on the above-mentioned Safety Report (October 2005 edition, as
amended), as per the report ref. 4921/P12 of the session on 18 July 2007. The conclu-
sions state:

[omissis]

In acknowledging the measures executed, those currently being executed and those
planned, we consider that the company has taken positive steps to follow up on the
recommendations made by the CTE upon conclusion of the assessment of the Safety
Report (2000 edition) and has, on its own initiative, put in place plant and proce-
dural solutions that, taken as a whole, have contributed or will contribute to enhanc-
ing the level of safety. However, as on previous occasions, a number of issues need to
be addressed further and some of the measures executed or planned could be further
improved. This being so, it is in the company’s interest to verify the information de-
tailed above based on the priority assigned according to the urgency of the individual
measures, and to provide prompt notification of said verification, in whole or in part.
[omissis]

In June 2008, the CTR was notified of the measures implemented between October
2006 and May 2008, in relation to the recommendations received, and the measures
planned for the period May 2008 to October 2010. Upon completion of the planned
activities, in accordance with the Ministerial Decree of 19 March 2001 regarding fire
prevention procedures for activities involving major-accident hazards, on 26 Novem-
ber 2008 Saras submitted an application to the Sardinia regional fire service for a Fire
Prevention Certificate. Inspections by the commission appointed by the Sardinia CTR
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are currently ongoing, as part of the checks required before the certificate is issued.
An initial inspection report was released on 20 April 2009, which stated that a number
of issues had already been dealt with (final assessment of the Sardinia CTR in relation
to the 2005 Safety Report, see above), and that other issues, relating only to the Top-
pingl and Topping2 plants, the chemical laboratory, the office buildings and the wharf,
must be resolved before the inspections are complete. During 2009, a start was made
on preliminary activities for updated the Safety Report, which will conclude with the
publication of the new edition in October 2010. At the end of 2009, an inspection was
begun by the Italian Ministry for the Environment and the Conservation of Land and
Sea in order to assess the programmes and measures in place to prevent major acci-
dents, with specific reference to the suitability of management procedures and plant
solutions adopted. The inspection was completed in early April 2010.

Internal Emergency Plan (IEP)

After defining the risk scenario for the internal plant area, the company drafted its

Internal Emergency Plan (IEP), which includes the procedures to be adopted and

action to be taken in the event of an accident, with the aim of managing any such

occurrence with maximum efficiency and minimum impact via the co-ordinated inter-

vention of personnel and vehicles. At the same time as updating the Safety Report, the

company is also updating its Internal Emergency Plan.

The objective of the IEP is to ensure the company reacts as effectively as possible to

accidents by:

- preventing and minimising injury and providing assistance to any casualties

- bringing accidents under control and limiting their effects

- preventing and minimising environmental damage

- preventing and minimising damage to company property

The IEP also includes the Marine Pollution Prevention Plan, which was drawn up to

deal with emergencies resulting from spills into the sea from the refinery or critical

events that could occur at the site’s marine facilities.

Based on the content of the refinery’s Safety Report, the IEP defines the criteria for

reportable accidents, and distinguishes between two types (i.e. levels) of emergency:

- limited emergency: an accident limited to a well-defined area

- general emergency: an accident with the potential to spread to other areas inside
or outside the site

Table 6 shows the data on emergencies for the four years between 2006 and 2009.

TasLE 6 Emergencies

[ Parameter | ___2006] __2007] 2008 __2009]

No. of general emergencies 4 6 7 3
No. of limited emergencies 27 21 18 32

In 2009, there were three general emergencies, all of which were handled in accord-
ance with the site’s Internal Emergency Plan and involved only the internal organisa-
tion, without the need for outside assistance. In all cases, the emergencies affected
limited areas of the site and none of them caused direct or indirect injuries and/or
significant environmental impacts. Communication and reporting systems (fire alarm
buttons, telephones, fixed and portable radio receivers/transmitters) are widely avail-
able throughout the whole refinery area, which enables an immediate response to be
made by personnel reporting to the Emergency Co-ordination Centre. The centre also
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keeps the necessary external bodies (fire service, prefecture, neighbouring industrial
sites, the Municipality of Sarroch, the carabinieri in Sarroch, the Italian state police
and the port authority) constantly up to date with any developments in the situation
until the emergency is fully resolved. The effectiveness of the plan and its implemen-
tation is monitored using regular drills involving all those working on the production
site (evacuation drills).

External Emergency Plan (EEP)

The External Emergency Plan (EEP) is closely related to the Internal Emergency Plan.
The EEP is drawn up in conjunction with the Prefecture of Cagliari following a consul-
tation phase involving numerous local bodies, law enforcement agencies and emergency
services, including the regional and provincial authorities, the Municipality of Sarroch, the
fire service and the local health authority. The plan concerns the Sarroch industrial com-
plex as a whole, and considers hypothetical accidents concerning sites belonging to the
various companies located there (Saras, Polimeri Europa, Sasol Italy, ENI RM, Liquigas,
Air Liquide) that could result in harmful consequences for the area outside the facilities.
In addition, the safety reports for the various production facilities and analyses of hypo-
thetical accident scenarios (study of the local area, urban districts and infrastructure)
are used to plan the best way of managing accidents given the potential effects on people
living nearby. Procedures have been defined for executing and managing the EEP, from
raising the alarm to the intervention of all company and external personnel responsible
for particular action in accordance with the various roles assigned to them, including
direct management of accidents at the site, monitoring of the surrounding area, dissemi-
nation of information to the relevant external bodies and provision of assistance to local
residents (road management, health services, information media, etc.). The effectiveness
of the EEP and its implementation is monitored via regular drills involving the companies
and all other organisations responsible. The EEP currently in place was last reviewed in
September 2005.

Safety systems at the site

The Sarroch site has a complex safety system designed to detect potentially dangerous
situations immediately.

The fire protection water distribution system comprises an extensive network that
covers the whole plant.

All the storage tanks are protected by cooling systems; the most important of these
are activated automatically if a tank overheats. Similar systems are installed on all the
pressure tanks, LPG storage and loading equipment and any other piece of equipment
for which a rise in temperature could compromise safety. The site also has seven fast
and easily manoeuvrable fire trucks carrying powder and foam extinguishers, which
can be operated quickly in emergencies and act as a backup to the installed systems.
Safety equipment and systems are regularly checked, and carefully and routinely
maintained. In the event of a spill at sea, vessels and equipment are available to re-
spond quickly to the problem, following procedures laid down in the Internal Emer-
gency Plan which, as mentioned above, includes the Marine Pollution Prevention Plan.
The site has four seagoing vessels that operate 24 hours a day and a wide range of
equipment (skimmers, floating booms, etc.) all of which ensure that the site is fully
capable of responding quickly to contain and collect any product spills.
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Complete, accurate and transparent information forms the solid basis of any dialogue.

In this section Saras sets out all the information necessary for understanding how its production plant interacts
with the environment and the surrounding area. The facts and figures show how the plant has improved over time
and its commitments to new environmental objectives expected in the next few years: the result of technological
and managerial decisions always made with an eye to achieving simultaneous progress on health and safety, the
environment and production quality.

Saras is committed to the clarity and completeness of information, which will allow it to engage in clear, concrete
and ongoing dialogue with stakeholders, in order to give the surrounding area the answers that it expects.
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Environmental aspects

[environmental analysis]

[environmental aspects]

4.1 — General information

In accordance with the requirements of the European Parliament and Council Regula-
tion (EC) 1221/2009 (EMAS), Saras submitted its activities under normal, abnormal
and emergency conditions to a thorough environmental assessment. The results of
this environmental assessment are set out in a specific document held at the Preven-
tion and Protection department, where it may be consulted. It is updated periodically
and when changes are made.

Defimitions contained in EC Regulation 1221/2009

Environmental aspect: an aspect of an organisation’s activities, products or
services that has or can have am impact on the environment; a significant en-
vironmental aspect is an environmental aspect that has or can have a signifi-
cant environmental impact.

Environmental impact: any change to the environment, whether adverse or
beneficial, wholly or partially resulting from an organisation’s activities, prod-
UCLS or services.

The direct and indirect environmental aspects of Saras’ activities have been identified
with reference to Annex 1 of the EMAS Regulation. The aspects deemed to be “signifi-
cant” have also been determined.

The direct environmental aspects are those over which the organisation has direct
management control. Examples of direct aspects are atmospheric emissions and
wastewater discharges.

Indirect environmental aspects are those over which the organisation can exert an
influence but does not have direct control.

Examples of indirect aspects are the transport of raw materials and products.

The significance of each direct environmental aspect under normal operating condi-
tions is assessed using the following criteria:

- the extent of the impact on the environment

- the existence of legislation, authorisation and other regulations to be followed

- the sensitivity of the issue to the local community

Abnormal events or emergencies that may give rise to major accidents such as fires,
explosions and discharges into the sea were analysed and assessed as part of the Safe-
ty Report (described in section 3.3, page 38).

Other types of abnormal or emergency events not likely to generate major accidents
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were identified as part of the environmental analysis and assessed using estimates of
their probability of occurrence and their potential consequences.

As regards the company’s past record, no accidents have been sustained or envi-
ronmental responsibilities incurred such as to determine significant impacts at the
present time, with the exception of accidental spills into the soil and subsoil, as de-
scribed in section 4.2.7, page 99.

In summary, the direct environmental aspects identified as significant are as follows:

Significant direct environmental aspects

Consumption of raw materials

Energy consumption (fuels, electricity)

Water consumption

Atmospheric emissions

Waste

Discharges into water

Discharges into the soil and subsoil (past activities, prevention activities)

Noise

Odours

Visual impact

Legislative obligations and limits prescribed by the relevant permits

The legislative obligations and limits prescribed the relevant permits are included in
the descriptions and tables relating to the specific aspects listed above. For indirect
environmental aspects, the degree of influence that Saras can indirectly exert over
their control was assessed. The assessment led to the identification of the following
indirect environmental aspects as significant:

Significant indirect environmental aspects

Product design

Road transport (of products, materials and substances, of internal and external employees)

Sea transport (of raw materials and products)

Environmental conduct of external companies

The significant indirect environmental aspects all relate to the Sarroch production
facility. The significance of the environmental aspects relating to the offices in Milan
was assessed and deemed to be negligible in the context of Saras’ activities and the
surrounding area (city of Milan).

The correlation between the various significant environmental aspects (both direct
and indirect) identified for the Sarroch site and the resulting environmental impacts
is shown in the table on the next page.
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Significant direct environmental aspects | Environmental impacts

Raw materials

Consumption

Consumption of a non-renewable resource

Storage and use

Risk of accidents (fires, explosions, discharges

into the soil and sea)

Consumption of energy in the form of

Fuels produced by the refinery

Atmospheric emissions from the site and resulting impacts

Electricity purchased

Indirect impacts on external electricity production sites

Water consumption

Sea water desalinated internally

Energy consumption and resulting impacts

Water from industrial water supply

Consumption of natural resource in the local area

Atmospheric emissions

Effect on air quality at local level

Contribution to large-scale effects (greenhouse effect, acid rain)

Waste

Storage and internal
treatment on site

Indirect impacts on external disposal and recovery sites

Off-site treatment

Risk of discharges into the soil

Discharges into water

Effect on seawater quality

Discharges into the soil and subsoil

Past activities

Contamination of soil, subsoil and underground water
on the site

Prevention activities

Reduction of the risk of contamination of the soil, subsoil and
underground water

Noise

Effect on the acoustic environment outside the site (Sarroch area)

Odours

Nuisance caused outside the site (Sarroch area)

Visual impact

Visibility of the site in the area

Significant indirect environmental Environmentals impacts
aspects

Product design

Indirect impact on air quality (fuel combustion)

Transport of products, auxiliary
materials and employees by land

Atmospheric emissions

Road traffic, risk of traffic accidents

Transport of raw materials by sea

Atmospheric emissions

Risk of accidents and contamination of seawater

Environmental conduct
of external companies

Internal waste management

Risk of accidents and contamination of soil and subsoil

Road transport of employees,
materials and equipment

Road traffic, risk of traffic accidents

A qualitative and quantitative description of the significant direct and indirect envi-

ronmental aspects is set out in the tables on the following pages. Specific numerical

performance indicators are given for each environmental aspect.

The indicator values, calculated on an annual basis, are generally provided for the last

four years (2006-2009). Where relevant, the indicator values are compared with legal

thresholds.
The indicators are divided into:

- operating performance indicators

- environmental sector indicators
- management performance indicators
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OPERATING PERFORMANCE INDICATORS

Relevant environmental aspect Applicabili Definition of indicator Unit of measurement
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Consumption of raw materials Refinery Quantity of raw materials processed kt/year
Refinery Low-sulphur crude oil used/total raw materials processed %
Energy consumption Site* Energy input to the site TOE/year GJ/year
Site Energy output from the site TOE/year GJ/year
Site Efficiency of integrated cycle: output/input energy %
Refinery Efficiency of refinery cycle: output/input energy %
1GCC Efficiency of IGCC cycle: output/input energy %
Refinery Specific energy consumption: energy consumed/semi-processed goods — TOE/t refinery raw ma-
input terials - GJ/t refinery
raw materials
1GCC Specific energy consumption: energy consumed/semi-processed goods ~ TOE/t IGCC load
input GJ/t IGCC load
Water consumption Site Site water requirement? m?hour - m*/year

Site water requirement — specific values

m?/kt raw materials

Use of recovered water/site water requirement

%

Use of freshwater/site water requirement

%

Use of water from refinery desalinator/site water requirement

%

Use of water from IGCC desalinators/site water requirement

%

Atmospheric emissions Refinery, IGCC, Site S0, emissions in mass flow t/year
Site Specific SO, emissions t SO/kt raw materials
Refinery Sulphur content in fuels % (in weight)
Refinery S0, concentration bubble mg/Nm?
IGCC S0, concentration mg/Nm?
Refinery, IGCC, Site NO._ emissions in mass flow t/year
Site Specific NO_ emissions t NO /kt raw materials
Refinery NO, concentration bubble mg/Nm?
1GCC NO. concentration mg/Nm?
Refinery, IGCC, Site CO emissions in mass flow t/year
Site Specific CO emissions t CO/kt raw materials
Refinery CO concentration bubble mg/Nm?
1GCC CO concentration mg/Nm?
Refinery, IGCC, Site Dust emissions in mass flow t/year
Site Specific dust emissions t Polveri/kt raw materials
Refinery Dust concentration bubble mg/Nm?
1GCC Dust concentration mg/Nm?
Refinery PM10 emissions in mass inflow t/anno
Refinery Specific PM10 emissions t PM10/kt raw materials
Refinery PM10 concentration bubble mg/Nm?
Site Diffuse emissions — fugitive emissions t/year
Refinery, IGCC, Site CO, emissions in mass flow t/year
Site Specific CO, emissions t CO/kt raw materials
Discharges into water Site Total capacity of discharged water? m?hour

Specific capacity of discharged water

m?/kt raw materials

COD (chemical oxygen demand) in mass flow t/year

Specific COD emission t/Mt raw materials
Annual average COD concentration mg/litre

Total hydrocarbons in mass flow t/year

Specific hydrocarbon emission t/Mt raw materials
Annual average concentration of hydrocarbons mg/litre

Emission of nitrogen (ammoniacal, nitrous or nitric) in mass flow t/year

Specific emission of nitrogen (ammoniacal, nitrous or nitric) t/Mt raw materials
Annual average concentration of nitrogen (ammoniacal, nitrous or nitric) mg/litre

Total capacity of primary treatment units for incoming water, desalina- ~ m%hour

tors, IGCC towers?

Specific emissions of primary treatment units for incoming water,
desalinators, IGCC towers?

m?/kt raw materials
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Relevant environmental aspect Applicabili Definition of indicator Unit of measurement

Discharges into water Site* Emissions of suspended solids in discharges from primary treatment t/year
units for incoming water, desalinators and IGCC towers in mass flow
Specific emission of suspended solids in discharges from primary t/Mt raw materials
treatment units for incoming water, desalinators and IGCC towers
Annual average concentration of suspended solids in discharges frompri- mg/litre
mary treatment units for incoming water, desalinators and IGCC? towers
Difference in the temperature of the seawater 1 km from the point of Temperature in °C
discharge from the IGCC tower
Waste Site Total waste production (split into hazardous and non-hazardous) t/year
Site Waste disposed of externally t/year
Waste sent to landfill %
Waste sent for incineration %
Waste sent for recovery %
Waste sent for preliminary storage %
Refinery Specific production of typical refining waste kg/t raw materials
Site Vanadium concentrate (filter cake) produced by the site t/year
Accidental spills into the soil and  Site Quantity of product recovered/quantity of water drained from the wells %
subsoil — past activity of the hydraulic barrier
Accidental spills into the soil Site Protection of the soil in storage areas: paved surfaces %
and subsoil — contamination of basins/total surface
prevention activities Protection of the soil in storage areas: number of double bottom tanks ~ no.
Protection of the soil along pipeways m?
Inspection and maintenance: non-destructive testing expenses EUR thousands/year
Noise Site Equivalent sound pressure level at site limits dB(A)

*The term “Site” means “Refinery + 1GCC”

QUALITY INDICATORS FOR SPECIFIC ENVIRONMENTAL SECTORS

Relevant environmental sector Applicabili Definition of indicator Unit of measurement

Atmosphere Sarroch area S0, — Compliance with the three-hourly, hourly and daily concentration  no. of times threshold
(surveys by the public  limits exceeded/year
air quality monitoring 0, — Annual average concentration Micrograms/m?
network) PM10 — Compliance with hourly concentration limits no. of times threshold
exceeded/year
PM10 — Annual average concentration Micrograms/m?
NO,, NO, — Annual average concentration Micrograms/m?
NO,— Compliance with hourly and daily concentration limits no. of times threshold
exceeded/year
Sarroch hinterland Index of Atmospheric Purity (IAP) pure no. plus a quality
(surveys using bio- assessment
indicators)
Seawater Stretch of sea surroun-  Trophic index (TRIX) pure no. plus a quality
ding the site (chemical assessment
surveys)
Seawater classification index (CAM, Classificazione delle Acque pure no. plus a quality
Marine) assessment
Noise Sarroch area L90 statistical indicator of sound pressure at points located in the town  dB(A)

of Sarroch

*The term “Site” means “Refinery + IGCC”

(1) Con riferimento al Regolamento CE 1221/2009, Allegato IV, si precisa come per Saras non sia significativa la produzione totale annua, quanto invece la lavorazione totale annua di petrolio grezzo.
(2) Con riferimento al Regolamento CE 1221/2009, Allegato IV, si precisa come Saras, ritenendo pitl intuitivo il dato orario, esprima il consumo idrico anche in (m*ora) e non solo in (m%anno) per una pit immediata

comprensione del dato.
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MANAGEMENT PERFORMANCE INDICATORS

Relevant environmental sector Applicabili Definition of indicator Unit of measurement

Training Employees Environmental protection training/total training hours %
Emergency management training/total training hours %

Audit Combined audit of Hours spent on audits/total hours worked by auditors and employees %

environment, safety and audited

quality

“Arrow” field Hours spent on inspections/total hours worked by auditors %

inspections and employees audited
Product design Design and Product design hours/thousands of hours worked hours/thousands

development of hours worked
Design and engineering of internal Engineering Plant & equipment engineering hours/thousands of hours worked hours/thousands
plant & equipment of hours worked
Investments Environmental Total investment EUR thousands/year

protection and safety

Indirect environmental aspects

OPERATING PERFORMANCE INDICATORS

Relevant environmental sector Applicabili Definition of indicator Unit of measurement

Product characteristics 0il products Production of fuel oil/total oil products %

Quantity of sulphur in products/quantity of sulphur entering the site %
with raw materials

Sulphur produced Quantity of sulphur produced/quantity of sulphur entering the site with %
raw materials
Transport Maritime traffic Use of double-hulled ships/total ships %
Use of ships with segregated ballast tanks/total ships %
Road traffic Total number of heavy transport vehicles/quantity of raw materials no. of vehicles/kt raw
processed materials

MANAGEMENT PERFORMANCE INDICATORS

Relevant environmental sector Applicability Definition of indicator Unit of measurement

Transport Maritime traffic Ship safety checks: no. of ships checked/ %
total ships
Road traffic No. of in-house company vehicles checked/no. of authorised vehicles %
External companies Environmental Companies that have ISO 9001 certification/total companies %
conduct

R

Companies that have ISO 14001 certification/total companies

R

Companies that have OHSAS 18001 certification/total companies

R

Training provided to employees of external companies/total hours
worked
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4.2 — Direct environmental aspects
4.2.1 — CONSUMPTION, STORAGE AND USE OF RAW MATERIALS

Consumption

The raw materials entering the production cycle mainly comprise crude oil and small
quantities of fuel oils and other semi-processed hydrocarbons.

The refining of mineral oils (oil) is subject to specific authorisation. In Saras’ case, an
upper limit of 18 million tons a year has been set.

The consumption of raw materials is a significant environmental aspect of the activi-
ties carried out at the Sarroch site, since oil is a natural, non-renewable resource and
the quantities processed are considerable, as shown in Table 3 above. For ease of refer-
ence, the table is reproduced below.

taBLE 3 Raw materials processed (kt/year)

L2006 2007 2008 2009]

14,515 14,593 15,617 13,305

CHART T3 (kt/year)
18,000 » " " =
16,000
14,000
12,000
10,000
8,000
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2,000
0
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®m Raw materials processed =m= Authorised limit

The figures for the four-year period 2006-2009 show that the quantity of raw materials
processed at the Sarroch site rose continuously until 2008, when it reached its peak of
15.5 million tons. It then fell back in 2009 due to the intensive planned maintenance
work carried out that year, which affected the whole site. In addition to the quantity of
materials processed, the sulphur content in crude oil is another important parameter
for managing the refining processes and controlling product characteristics.

Table 7 and Chart T7 below show the values of the key indicator, which is calculated
as the quantity of low-sulphur crude oil used as a proportion of the total quantity of
crude oil processed.
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TABLE 7 Consumption of low-sulphur crude oils*

[ 2006 2007 2008] 2009
Low-sulphur crude oil used/total raw materials 62.9 62.4 65.7 62.0

processed (%)

*Using the same criterion as that set out in Legislative Decree 152/06, Part V, Appendix X, for fuel oils, low-sulphur crude
oils are defined as those with a sulphur content of less than 1%.

CHART T7 (%)
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® Quantity of crude with low sulphur content/Total quantity of raw materials processed

An examination of the above-mentioned figures shows that the supply of low-sulphur
crude oil was broadly similar over the four-year period 2006-2009.

In addition to oil, other chemical substances are used in refining and the IGCC. These
auxiliary substances can be classified under the following main categories:

- catalysts of chemical reactions

- treatment and process additives

- additives for correct product formulation

- oxygen, nitrogen, hydrogen

The consumption of auxiliary substances is less significant than that of raw materials
as they are generally renewable resources and the total quantities supplied are much
lower.

However, the supply of raw materials and auxiliary substances involves the need for
sea and road transport, which is an indirect environmental aspect. This aspect is ex-
amined in section 4.3.2 on page 113.

Storage and use

Under normal operating conditions, the use and storage of raw materials may involve,
as an induced environmental aspect, diffuse and fugitive emissions of volatile organic
substances into the atmosphere. This aspect is discussed in section 4.2.4.3 on page 70.
In abnormal or emergency conditions, any events that may involve hazardous sub-
stances on the premises, such as raw materials, auxiliary substances or products, are
analysed in the plant’s Safety Report (section 3.3, page 38).
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[auxiliary chemical substances]
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4.2.2 — ENERGY CONSUMPTION

The consumption of energy resources in the form of electricity and fuels represents a
significant environmental aspect for the Saras site, and has a considerable economic
impact on the business. Figure 11 show a diagram of the site’s energy balance and a
table with the 2009 figures for external energy coming into the site, broken down into
electricity, thermal energy and crude oil.

Steam
Crude Fuel gas Electricity
Hydrogen
.----------------------------i------i------i-------.
|
M ENERGY INPUT TO THE SITE 2009 GJ TOE !
, Hlectricity 6.739.458 160.969 :
1 Thermal energy (steam, fuel gas, H:) 4.427.74 105.756 REFINERY .
; Crude 555.806.964  13.277.371 .
1 Total energy input in the Site 567.064.196 13.544.096 | 1
| ? 1
"BENERGY OUTPUT FROM THE SITE 2009 (GJ TOE Heavy hydrocarbons  Hydrogen, Steam 1
I 0il products 490.152.179  11.707.084 l |
I Electricity 31.429.420 750.679 v |
I Fuel gas 1.801.033 43,017 1
I Total energy output from the Site 521.581.599 12.500.779 IGCC 1
1 |
§  For the data on oil products: table 2, page 33 1
I----------------------------"----------l—----------l
v
Qil products Electricity

Ficure 11 Energy balance diagram

Saras’ commitment to improving energy efficiency dates back to the end of the 1970s/

early 1980s, when it began to invest heavily in energy and heat conservation.

In accordance with legislation, an Energy Manager is appointed each year to moni-

tor and promote energy conservation activities and efficient energy use on the Sar-
[Law 10 of 9 January 1991] roch site.

[energy efficiency of the integrated
cycle]

As mentioned earlier, the combined operations of the refinery and the IGCC plant ef-

fectively represent a large integrated cycle that transforms hydrocarbon inputs into

refined oil products and energy.

The tables and charts below show the indicators relating to the consumption of energy.

To enable comparisons to be made between figures relating to different types of en-

ergy, “tons of oil equivalent” (TOE) has been adopted as a unit of measurement: total

quantities of raw materials input into the process and fuels produced as outputs, and

electricity flows into and out of the process are converted into TOE. In compliance

with EC Regulation 1221/2009, these are also expressed in gigajoules (GJ).

The energy efficiency of the integrated cycle (refinery and IGCC), shown in Table 8

and Chart T8, is calculated as the ratio of:

- the outgoing energy from the integrated cycle (the sum of the energy content of oil
products sold and of energy sold); to

- the energy input to the integrated cycle (the sum of the energy content of the raw
materials used in the refining process and energy purchased externally).
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mBLE 8 Energy efficiency of the integrated cycle (refinery and IGCC)

L 2006] L2009
Energy input (GJ) 608,849,126 621,538,403 661,349,608 567,064,196
Energy output (GJ) 569,981,218 589,449,315 617,267,780 523,382,631
Energy output/energy input (%) 93.6 94.5 93.3 92.3

CHART T8 (% toe output/toe input)
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It can be seen from the figures that the integrated cycle (refinery and IGCC) is ex-
tremely efficient, with a total value of over 92% in the last four years.
The difference between energy input and energy output is mainly due to the internal
consumption of energy necessary for the operation of the manufacturing processes
and to an amount lost during operations.
The IGCC, as producer of electricity for sale and of steam and hydrogen to be used in
the refining process, converts the energy in the heavy hydrocarbons (that cannot be
used in its present state) into valuable energy. This helps to meet the site’s energy
requirement through the recovery of steam and hydrogen.
The energy efficiency indicator for the IGCC, shown in Table 9 and Chart T9, is calcu-
lated as the ratio of:
energy output from the IGCC, in the form of electricity, steam, hydrogen or sulphur; to
energy input to the IGCC, in the form of hydrocarbon feedstocks and electricity
consumed
The efficiency values obtained by the IGCC are much higher than those of traditional
thermoelectric plants.

mBLE 9 Energy efficiency of the IGCC

[ 2006 2007 2008] 2009
Energy output/energy input 48.6 46.9 46.2 45.8

(% TOE output/TOE input)

CHART T'9 (% toe output/toe input)

2006 2007 2008 2009
® Energy output/Energy input
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[energy efficiency of the refining
process]

[energy consumption ]
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The indicator for the refining process is given as the ratio of:

- energy output from the refining process (the sum of the energy content in
the oil products sold);

- to energy input to the refining process (the sum of the energy content in
the raw materials used in the refining process and the energy purchased
externally, mainly electricity).

Here too, Table 10 and Chart T10 show high energy efficiency values.

TABLE 10 Energy efficiency of the refining process

[ 2006 2007 2008] 2009
Energy output/energy input 95.3 96.5 95.2 94.6

(% TOE output/TOE input)

CHART T10 (% toe output/toe input)
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Internal energy consumption comprises the combustion of oil products and electricity

used. Small quantities of thermal energy, in the form of steam, can be exchanged with

the neighbouring petrochemical plant, especially during plant shutdowns or on other

specific occasions.

Fuels used in the refining process comprise:

- fuel gas generated automatically from the refining process, which is not saleable as
it is non-condensible

- low-sulphur fuel oil

- coke consumed directly in the fluid catalytic cracking (FCC) process

Fuels used in the IGCC cycle comprise:
- syngas generated automatically from gasification and used in the combined cycle
- diesel, used only as an emergency fuel.

Table 11 and Chart T11 show the values of the specific energy consumption indicators
relating to the raw materials processed in refining and used as feedstock for the IGCC.
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mBLE 11 Specific energy consumption

Specific energy consumption: refinery 0.066 0.067 0.059 0.061
(TOE/t raw materials used in refining)

Specific energy consumption: IGCC 0.068 0.064 0.070 0.060
(TOE/t IGCC feedstock)

Specific energy consumption: refinery 2.763 2.805 2.470 2.554

(GJ/t raw materials used in refining)

Specific energy consumption: IGCC 9 5 5 9519
(GJ/t 1GCC feedstock) 847 680 931 51

CHART T11 (toe/t raw materials)

0.08
0.07

0.06
0.05
0.04
0.03
0.02
0.01
0.00

2006 2007 2008 2009

m Refinery m IGCC

The indicator values have remained broadly stable in the last few years. In order to
save energy, the company is committed to achieving efficiency improvement and en-
ergy conservation objectives, resulting in a reduction in the consumption of fuel oil.

4.2.3 — USE OF WATER RESOURCES

At the Sarroch site, water is mainly used to generate steam for technological use
(steam stripping, heat exchangers and power generation), to supply the fire preven-
tion system, to replace cooling cycle losses and for civil use. Figure 12 shows a diagram
of the site’s water cycle.

Industrial

aqueduct

—p [ fresh water

) accumulation tanks > Seerces

Wells Cooling Towers

Fire-fighting network

A

Cooling Towers

Demineralisation

Polimeri Europa

Desalinator desalinated
Mixed beds A<E

1GCC
Desalinator
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Drinking water <4— civil aqueduct

Ficure 12 Water usage diagram
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[Concession decree pursuant

to Presidential Decree 250/49,
Constitutional Law 3/48 of 5 June
1998 and application for renewal
dated 12 June 2007 to the Civil
Engineering Department

of the Cagliari Provincial Authority]
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Aware of the problem of scarce water resources in the region, Saras has adopted a
policy, over the years, to reduce its dependence on primary water sources from the
surrounding region, by:

- installing a first desalinator in 1994 with a capacity of 300 m%hr, followed by the
installation of six desalination modules for the IGCC in 1999, with a total capacity
of approximately 600 m?/hr

- implementing measures to maximise the recycling of purified water from the puri-
fication process, following improvements to the treatment process and increased
filtering capacity

Currently, the main types of water resources used are:

- seawater that has been treated using dedicated desalination units

- water supplied by the CASIC industrial water system, which is fed by reservoirs in
the area

- water recovered by the wastewater purification system (after filtering)

A small quantity of water (not used in 2009) may come from internal wells on the site

and be sent to the industrial freshwater reservoir, while a limited quantity of dem-

ineralised water may come through an exchange with the Polimeri Europa (formerly

Enichem) industrial site, which was used in 2009.

The figures on the site’s water consumption are shown in Table 12 and Chart T12.

These also include quantities relating to the IGCC, which mainly uses water from the

dedicated desalinators for its production. A closed-circuit seawater system with a

cooling tower has been installed for cooling the IGCC equipment.

TABLE 12 Water sources for the site

[ 2006] [ 2009
Recovered water/water demand (%) 19.9 24.1 25.1 26.5
Freshwater/water demand (%) 39.4 41.2 40.7 45.7
Water from refinery desalinator/water 10.2 10.9 8.8 8.7
demand (%)

Water from IGCC desalinators/water 30.5 23.8 24.5 18.4
demand (%)
Demineralised water from Polimeri Europa (%) 0.8 0.8

cHART T12 (%)
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2006 2007 2008 2009

m Recovered water m Fresh water Refinery desalinator ~m IGCC desalinators

In the four years under review, around 20-256% of the total requirement came from
internal recovery while desalination accounted for 28-40% of the total.

Desalinated water and water recovered internally together accounted for between 556%
and 65% of the total requirement over the period.

In 2009, production from the IGCC desalinators increased thanks to measures to re-
cover the production of desalinated water from the IGCC, which allowed it to increase
its total for 2008. The site’s water consumption in absolute terms is shown in Table 13
and Chart T13.
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TABLE 13 Site’s water demand — absolute values

[ 2006] 2007 2008 2009
Site’s water demand - average flow rate 1,682 1,727 1,821 1,687
(m*hour)

Site’s water demand (m%year) 14,734,320 15,128,520 15,951,960 14,778,120

CHART T13 (m¥hour)
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m Site water demand

The water demand decreased in 2009 due to the lower volumes of crude oil processed.
This occurred as aresult of reduced steam generation used in the distillation of crudes
and the fact that the evaporation and flushing of the plant cooling towers had less of
an impact.

The ratio of specific water consumption to raw materials processed is shown by the
indicator in Table 14 and the related chart.

mBLE 14 Site’s water demand — specific values

[ 2006 2007 2008 2009
Site’s water demand/raw materials processed 1,015 1,037 1,031 1,116

(m%kt raw materials)

CHART T14 (m?/kt raw materials)
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4.2.4 — ATMOSPHERIC EMISSIONS

4.2.4.1 — General

Atmospheric emissions represent a significant environmental impact of the activities
carried out at the Saras site under normal, abnormal and emergency conditions. In
2009, the authorisations governing atmospheric emissions by the Saras plant consist-
ed of the “Ruling on the environmental compatibility of the IGCC Project, ref. DEC/
VIA/2025 of 28 December 1994”, issued by the Italian Ministry for the Environment,
supplemented by letter ref. 854/05/SIAR from the Ministry for the Environment, for the
period 1 January — 8 April, and the AIA permit (DSA-DEC-2009-0000230 of 24 March
2009, which entered into force on 9 April 2009) for the period 9 April — 31 December.
The first two of the above-mentioned provisions contain the authorisation to build the
IGCC and set out regulations on the limits for atmospheric emissions by the IGCC and
by the integrated system comprising the refinery and the IGCC.

The AIA permit contains the regulations on the limits for atmospheric emissions from the
refinery and the IGCC. As regards the refining process, the limits on emission concentra-
tions relate to the concentration “bubble”, i.e. the ratio of the total quantity of the mass of
each pollutant to the total volume of the gaseous effluents of the refinery as a whole.

In accordance with legislation, atmospheric emissions can be divided into:

- emissions ducted to smokestacks

- non-ducted emissions

Ducted emissions

Emissions ducted to smokestacks are mainly due to:

- combustion processes carried out in furnaces to guarantee the thermal energy
necessary for refining

- combustion processes necessary for producing electricity and steam (thermoelec-
tric plant and IGCC)

The main pollutants in these emissions are SO,, NO , CO, dust and CO,. Figure 13

shows the location of the emission points ducted from the refinery and the IGCC. Nu-

merous objectives and improvement measures have been defined for ducted emissions

into the atmosphere.

Non-ducted emissions

Non-ducted emissions are mainly due to:

- the storage and transportation of raw materials and products, and the treatment of
wastewater (diffuse emissions)

- minor systemic emissions from sealing components, such as valves and flanges
(diffuse emissions, also known as fugitive emissions)

Diffuse and fugitive emissions are technically not ductable. These may be contained

by installing appropriate sealing systems and through monitoring and maintenance.

The substances present in diffuse and fugitive emissions are volatile organic com-

pounds (VOCs), which contain light hydrocarbons and can evaporate in the environ-

ment and in processing conditions.

As can be seen from the plan of the facility in figure 7 (page 31), the areas in which

diffuse emissions can arise relate to storage, shipment, the production processes and

wastewater treatment.

Objectives and improvement measures have also been defined for diffuse and fugitive

emissions into the atmosphere.
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Ficure 13 Map with location of emission points at the facility

Calculation of emissions values

Ducted emissions may be calculated in various ways. Specifically:
- emissions of SO,, NO , TSP, CO and the flue gas flow rate from Saras’ centralised
smokestack (which collects approximately 33% of the emissions from the refining
process) and the IGCC smokestack (which collects 100% of the emissions from the
plant) are calculated using continuous instrument analysis
- emissions from the other smokestacks are calculated based on the measurement
of fuels consumed, laboratory analysis of their quality and the characteristics of

the burners

The calculation methods used for 2009 were updated to take account of the new pa-
rameters (H,S, VOCs and NH,+chlorine compounds) and to follow the instructions
contained in new European and international guidelines'.

!CONCAWE — Air pollutant emission estimation methods for E-PRTR reporting by refineries — 2009 edition

RTI International - Emission Estimation Protocol for Petroleum Refineries — December 2009
European Environment Agency - Air pollutant emission inventory guidebook — 2009
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From 2009, alternative checks will also be made on all smokestacks in the site every
six months. This will involve taking a sample and sending it for analysis by an external
laboratory. Non-ducted emissions are determined based on estimates and calculations
using formulae and widely accepted models'.

Diffuse and fugitive emissions for 2006—2009 were determined using estimates based
on formulae and accepted calculation methods (source: United States Environmen-
tal Protection Agency (USEPA) for emissions from the transportation and storage of
raw materials and products; American Petroleum Institute (API) for emissions from
wastewater treatment; and Unione Petrolifera for fugitive emissions).

A monitoring campaign is currently under way for fugitive emissions using the LDAR?
monitoring methodology, which is considered one of the best techniques available in
the sector’. The results obtained with this technique show that the calculation meth-
ods adopted previously were very conservative.

The next few sections set out the figures for 2006-2009, calculated according to the
above-mentioned methodologies and broken down into the following categories:

- ducted emissions of SO,, NO , dust, PM10 and CO (section 4.2.4.2 below)

- non-ducted emissions of volatile organic compounds (section 4.2.4.3, page 70)
Since atmospheric emissions from the facility may affect the air quality in the locality,
the data collected by the public monitoring network on the air quality in the Sarroch
area and processed by the Cagliari provincial authority are also presented after the
figures on emissions (section 4.2.4.4, page 71).

Lastly, the data on CO, emissions from the facility are also provided (section 4.2.4.5,
page 79). Although these emissions fall into the category of ducted emissions, it was
considered appropriate to show them separately as their impact is global rather than
local, given that they contribute to the “greenhouse effect”.

4.2.4.2 — Data on ducted emissions of SO,, NO , dust, PM10 and CO

Data on ducted emissions of SO,, NO , dust, PM10 and CO are provided using the fol-

lowing indicators:

- absolute mass flow values for the refinery, the IGCC and the whole site (refinery +
IGCC)

- specific mass flow values, given as ratios to the raw materials input to the inte-
grated production cycle, relating to the whole site

- total concentration values for the refinery (“bubble” values)

- concentration values for the IGCC

Of the indicators given above, the following are subject to limits:

- absolute mass flow values for the first quarter of 2009 relating to the whole site

- absolute mass flow values for April-December 2009 relating to the refinery

- concentration values for the IGCC

- concentration “bubble” values for the refinery

All indicators are determined annually.

'For diffuse emissions from storage tanks the “TANKS” model is used, source: U.S. Environmental Protection Agency; for
diffuse emissions from shipping products and from wastewater treatment baths the specific formulae sourced from the
E.PA. and A.P.I. (American Petroleum Agency), respectively, are used.

For fugitive emissions, an algorithm sourced from Italian oil industry group Unione Petrolifera and CONCAWE is adopted.
In 2008, this was supplemented by new monitoring technologies (variable optic IR video camera) and a new approach to
monitoring (the Smart LDAR programme). The calculation algorithms take account, in particular, of: the quantity of raw
materials processed for emissions from storage and for fugitive emissions, the quantity of products shipped for shipping
emissions, the quantity of wastewater input to water treatment for emissions from that plant.

For emissions from storage, the technical characteristics of the tanks are also relevant.

*LDAR: Leak Detection And Repair.

Guidelines on Best Available Techniques, refinery sector, Ministerial Decree 29/01/07.
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Sulphur dioxide (S0,)

Sulphur dioxide emissions from the whole site and, in particular, from the refinery
continue to fall, as they have done for several years.

In fact, the best result for SO, emissions from the site was recorded in 2009. This re-
sult is due to the ongoing improvement in the quality of fuels used, which have seen a
progressive decrease in sulphur content (Chart 17), and to the start-up of the TGTU
plant. This can be clearly seen from the absolute values relating to the refinery and to
the whole site, as shown in Table 15 and Chart T15.

mBLE 15 SO, emissions: absolute mass flow values

| 2006 2007 2008} 2009

Refinery (t/year)** 7,327 6,970 6,733 3.896
IGCC (t/year) 467 423 406 514
Whole site (t/year)* 7,794 7,393 7,139 4.410

* Compared to the limit of 16,000 t/year, established by DEC/VIA/2025 of 28 December 1994, in force until 8 April 2009.
*k Compared to the limit of 6,700 t/year applicable (for the refinery only) from 9 April 2009, in accordance with the ATA
permit DSA-DEC-2009-0000230 of 24 March 2009.

CHART T15 (t/year)
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The values of all the mass flow indicators show a general reduction over time and, in
any case, the indicators are always well within the limits. Specific emissions from the
site are also gradually decreasing, as shown in Table 16 and Chart T16.

TABLE 16 SO, emissions: specific mass flow values

| Parameter | 2006 2007 2008] 2009
Emissioni (tS0,/kt raw materials) 0.54 0.51 0.46 0.33

cHART T16 (¢ S0,/kt raw materials)
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As mentioned earlier, the reduction in SO, emissions is consistent with the steady
improvement in the quality of fuels used, which have seen a gradual reduction in the
percentage of sulphur content, as shown in Table 17 and Chart T17.

TABLE 17 Sulphur content in fuels used in the refinery

[ 2006 [ 2009
Sulphur content 0.66 0.49 0.54 0.53
in fuel oil (%)

Sulphur content 0.12 0.08 0.05 0.07
in fuel gas (%)
Sulphur content 0.20 0.21 0.22 0.19

in coke * (%)

*Fuel generated automatically and consumed in the Fluid Catalytic Cracking (FCC) plant

cHART T17 (%)
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The general reduction of SO, emissions over time is also borne out by the concentra-
tion values reported in the following tables, which are, moreover, much lower than the
applicable limits even though these have been reduced.

maBLE 18 SO, emissions concentration “bubble” values for the refinery

[ 2006] 2007] 2008] @1 2009]02/3/4 2009
S0, concentrations - refinery (mg/Nm?) 734 672 639 613 365
Limit for the refinery * (mg/Nm?) 1,700 1,700 1,700 1,700 650

* Limit of 1,700 mg/Nm?® stipulated by Legislative Decree 152/06 Part V, Appendix I, Part IV in force until 8 April 2009; from
9 April 2009, limit of 650 mg/Nm® in accordance with the AIA permit DSA-DEC-2009-0000230 of 24 March 2009.

CHART T18 (mg/Nm?)
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maBLE 19 Emission di SO,: concentrazioni values for the IGCC

2006]  2007] 2008] Q12009 Q2/3/4 2009
Concentration of S0, — IGCC (mg/Nm?) 16 14 15 23 23
Limit value for the IGCC * (mg/Nm?) 60 60 60 60 40

* % Limit of 60 mg/Nm® established at the conclusion of the environmental impact assessment procedure for the IGCC
project (DEC/VIA/2025 of 28 December 1994), in force until 8 April 2009; from 9 April 2009, the limit is 40 mg/Nm3 in ac-
cordance with the ATA permit DSA-DEC-2009-0000230 of 24 March 2009.

CHART T19 (mg/Nm?)
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Objectives and actions for reduction of SO, emissions are planned. [table of objectives and measures
objectives 1, 2, 3, 4, page 123]
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Nitrogen oxides (NO,)

NO_emissions are only marginally affected by fuel quality, and largely depend on com-
bustion techniques, which in turn are related to technological factors such as burner
type. The installation in 2007 of burners that produce low levels of NO_for the furnaces
of the Topping RT2 and Visbreaking plants led to a significant reduction in emissions
from the refinery. This performance, shown below, was repeated in subsequent years.
The figures for the absolute mass flow indicators are shown in Table 20 and Chart T20.

ABLE 20 NO_emissions: absolute mass flow values

| _2006] __2007] __2008] __2009]

Refinery (t/year)** 3,798 3,167 3,130 2,426
IGCC (t/year) 983 997 857 578
Whole site (t/year)* 4,781 4,164 3,987 3,004

* Compared to the limit of 5,000 t/year, established by DEC/VIA/2025 of 28 December 1994, in force until 8 April 2009.
*k Compared to the limit of 3,400 t/year applicable (for the refinery only) from 9 April 2009, in accordance with the ATIA
permit DSA-DEC-2009-0000230 of 24 March 2009
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The indicators relating to the site and the refinery have always been lower than the
authorised limits, and have decreased over time, assisted by the reduction in the indi-
cator values relating to the refinery and by the start-up of the IGCC. The specific mass
flow indicator (figures in Table 21) has also come down over the years, in keeping with
the absolute mass flow indicator for the site.

mBLE 21 NO_emissions: specific mass flow values

[ 2006 2007 2008 2009
Emissions (t NO/kt raw materials) 0.33 0.29 0.26 0.23

The concentration indicators are also lower than the applicable limits and are improv-
ing all the time, as shown in the tables and charts below.

cHART T21 (tNO_/kt raw materials)
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maBLE 22 NO_emissions: concentration “bubble” values for the refinery

[ 2006] 2007] 2008] Q12009]  Q2/3/4 2009
NO, concentrations - refinery (mg/Nm?) 305 381 297 290 266
Limit for the refinery * (mg/Nm?) 500 500 500 500 300

* Limit of 500 mg/Nm? stipulated by Legislative Decree 152/06 Part V, Appendix I, Part IV in force until 8 April 2009; from 9
April 2009 limit of 300 mg/Nm? in accordance with the ATA permit DSA-DEC-2009-0000230 of 24 March 2009.

CHART T22 (mg/Nm?)

600

500 o o = =
400
300 -
200 I
100
0
2006 2007 2008 Q12009 Q2/3/4 2009

m Concentrations of NO_Raffineria —m- Limit value

mBLE 23 NO_: concentration values for the IGCC

2006]  2007] 2008] Q12009 Q2/3/4 2009
NO, concentrations - IGCC (mg/Nm?) 35 33 31 27 22
Limit for the IGCC * (mg/Nm?) 60 60 60 60 50

* Limit of 60 mg/Nm? established at the conclusion of the environmental impact assessment procedure for the IGCC project
(DEC/VIA/2025 of 28 December 1994), in force until 8 April 2009; from 9 April 2009, the limit is 50 mg/Nm? in accordance
with the AIA permit DSA-DEC-2009-0000230 of 24 March 2009.
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Objectives and measures to improve the monitoring of NO, emissions are planned.
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Dust
The figures relating to the absolute mass flow indicators for dust are shown in Table 24.
TABLE 24 Dust emissions: absolute mass flow values

TABLE 24 Emission of dust: absolute mass flow values

| __2006] __2007] __2008] __2009]

Refinery (t/year) 453 h24 452 217
IGCC (t/year) 3 5 4 26
Whole site* (t/year) 456 529 456 303

* Compared to the limit of 900 t/year stipulated by the DEC/VIA/2025 of 28 December 1994, in force until 8 April 2009. The
AIA permit DSA-DEC-2009-0000230 of 24 March 2009, in force from 9 April 2009, stipulates mass flow limits only for the
PM10, which are reported in Table 24 bis. The dust emissions figure for 2009 is also provided for comparison purposes.
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The refinery’s exclusive use of fuel oil with a low sulphur content (BTZ) in the past
few years has kept dust emissions at low levels. The emissions indicator for the site
has always been much lower than the authorised limit.

Specific values have remained broadly stable (Table 25). The concentration indica-
tors, shown in the tables and charts below, are in line with previous years

TABLE 25 Dust emissions: specific mass flow values

| Parameter | 2006} 2007 2008] 2009
Emissions from the site: t dust/kt raw materials 0.03 0.04 0.03 0.02

CHART T25 (t dust/kt raw materials)
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TBLE 26 Dust: concentration bubble values for the refinery

[ 2006] 2007] 2008] Q12009 Q2/3/4 2009
Concentration of dust - refinery (mg/Nm?) 45 45 43 33 30
Limit value for the refinery* (mg/Nm?) 80 80 80 80 50

* Valore limite di 80 mg/Nm® previsto dal D. Lgs 152/06 Parte V, Allegato I, Parte IV in vigore fino al 08/04/09; dal 09/04/09
valore limite di 50 mg/Nm® in accordo all’Autorizzazione Integrata Ambientale (DSA-DEC-2009-0000230 del 24/03/09).
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TABLE 27 Dust: concentration values for the IGCC

[ 2006] 2007] 2008] Q1 2009 Q2/3/4 2009
Concentrations of dust - IGCC (mg/Nm?) 0.1 0.2 0.1 0.5 1.3
Limit value for the I'TGCC* (mg/Nm?) 10 10 10 10 10

* Valore limite di 10 mg/Nm? stabilito a conclusione dell'iter di Valutazione di Impatto Ambientale per il progetto IGCC
(DEC/VIA/2025 del 28/12/94) in vigore fino al 08/04/09; dal 09/04/09 valore limite di 10 mg/Nm®in accordo all'Autorizzazione
Integrata Ambientale (DSA-DEC-2009-0000230 del 24/03/09).
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All the values shown are much lower than the applicable limits. Objectives and meas-
ures to reduce these emissions and improve monitoring are planned.

PM10

Table 24 bis shows the figures relating to the absolute mass flow indicator for the PM10
parameter. The authorised limits, which were introduced on 9 April 2009 by the AIA
permit, relate only to the refinery.

TABLE 24 B1s PM10 emissions: absolute mass flow values
| 2006 2007 2008] 2009
Refinery (t/year)* 266 219 186 229

* Compared to the limit for the refinery only of 330 t/year in accordance with the AIA permit DSA-DEC-2009-0000230 of 24
March 2009 in force from 9 April 2009. Previous legislation did not stipulate limits for this parameter.
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As previous legislation did not stipulate limits for this parameter, the figures shown
in the three tables below for 2006-2008 are estimates for information purposes and
are not comparable with the 2009 data, which was calculated using the US-EPA 1998
method.

In 2009, the absolute mass flow value of PM10 was lower than the limit. Table 25 bis
below shows the specific values. The concentration indicator values given in the next
table (Table 26 bis) show that the new legal limits have been complied with.

TABLE 25 BIs PM10 emissions: specific mass flow values

| _2006] 2007 2008] 2009

Emissions from the site: t PM10/kt raw materials 0.018 0.015 0.012 0.017

TABLE 26 BIs PM10 emissions: concentration “bubble” values for the refinery

| 2006
PM10 concentrations - refinery (mg/Nm?) 27 21 18 28 25
Limit for the refinery * (mg/Nm?) - - - - 30

* Limit of 30 mg/Nm? in accordance with the AIA permit in force from 9 April 2009. Previous legislation did not stipulate

limits for this parameter.

All the values shown are lower than the applicable limits. Objectives and measures to
reduce these emissions and improve monitoring are planned.

Carbon monoxide (CO)
The figures for the absolute mass flow indicators are shown in Table 28 and Chart T28.

TABLE 28 CO emissions: absolute mass flow values

| _2006] 2007 2008] 2009

Refinery (t/year)** 1,259 1,195 1,168 542
IGCC (t/year) 110 138 133 123
Whole site* (t/year) 1,369 1,333 1,301 665

* Compared to the limit of 1,700 t/year, established by DEC/VIA/2025 of 28 December 1994, in force until 8 April 2009.
** Compared to the limit of 1,000 t/year applicable (for the refinery only) from 9 April 2009, in accordance with the AIA

permit DSA-DEC-2009-0000230 of 24 March 2009.
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The emissions indicator for the site has always been lower than the limit and reveals
a broadly positive trend over time: the IGCC figure has been relatively stable, while
the figure for the refining plants has fallen, due to the optimisation of the combustion
process in certain furnaces, and especially to the new contribution made by the TGTU
in this area in 2009. The figure relating to the specific mass flow indicator for the site
shown in Table 29 and Chart T29 is also positive and recorded its lowest value in the
period in question.
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TABLE 29 CO emissions from the site: specific mass flow values

[ 2006 2007 2008] 2009
Emissions from the site: t CO/kt raw materials 0.09 0.09 0.08 0.05

CHART T29 (t CO/kt raw materials)
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The values of the concentration indicators shown in the tables below are much lower
than the applicable limits.

tBLE 30 CO emissions: concentration “bubble” values for the refinery

[ 2006] 2007] 2008] Q12009] Q2/3/4 2009
CO concentrations - refinery (mg/Nm?) 126 115 111 110 41
Limit for the refinery * (mg/Nm?) 250 250 250 250 50

* Limit of 250 mg/Nm® stipulated by Legislative Decree 152/06 Part V, Appendix I, Part IV in force until 8 April 2009; from
9 April 2009 limit of 50 mg/Nm?® in accordance with the ATA permit DSA-DEC-2009-0000230 of 24 March 2009.

CHART T30 (mg/Nm?)

300
270

240 [ L L |

210

180

150

120

90

60 <=

g [

2006 2007 2008 Q12009 Q2/3/4 2009
m Concentration of CO Rafinery == Limit value

TABLE 31 CO emissions: concentration values for the IGCC

[ 2006] 2007] 2008] Q12009 Q2/3/4 2009
CO concentrations - IGCC (mg/Nm?) 3.8 4.6 5.0 5.1 5.5
Limit for the IGCC * (mg/Nm?) 30 30 30 30 25

* Limit of 30 mg/Nm? established at the conclusion of the environmental impact assessment procedure for the IGCC project
(DEC/VIA/2025 of 28 December 1994) in force until 8 April 2009; from 9 April 2009 limit of 25 mg/Nm?® in accordance with
the AIA permit DSA-DEC-2009-0000230 of 24 March 2009.

CHART T31 (mg/Nm?®)
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Objectives and measures to improve the monitoring of CO emissions are planned.
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Lastly, the AIA permit stipulates new limits for the refinery in terms of concentrations
for VOCs (volatile organic compounds), H,S and NH,, and chlorine-based compounds.
These limits were fully complied with in 2009.

Abnormal and emergency situations

An analysis of abnormal and emergency situations that can affect the plant’s atmos-

pheric emissions led the company to identify the following event as significant:

- increase in SO, emissions and the emission of dense smoke from the incinerator
smokestack for the refinery’s sulphur recovery plants.

The installation of the treatment unit for tail gases coming from the refinery’s sulphur
recovery plants has reduced the probability of this type of event and its consequences.
In effect, the tail gas treatment unit helps reduce the sulphur compound content in
tail gases before they are sent to the incinerator. SO, emissions have also been reduced
under normal operating conditions, generating a total reduction of over 30% in such
emissions from the site per year.

To prevent other types of emergency relating to emissions from the centralised smoke-
stacks of the refinery and the IGCC, warning thresholds for emission concentrations
have been defined for internal use: as soon as such thresholds are reached, the ap-
propriate corrective measures are rapidly activated in the plants responsible for the
emissions in order to prevent the spread of the ground-level effects of the pollutants.

4.2.4.3 — Data on non-ducted emissions
The data on non-ducted emissions, comprising diffuse and fugitive emissions, are
summarised in Table 32.

TABLE 32 Non-ducted (diffuse and fugitive) emissions of volatile organic compounds
from the site

Total non-ducted VOC emissions COV m 2007 2008 m

Diffuse (t/year) 484 449 442 434
Fugitive (t/year) 1,426 1,459 776 457
Total (t/year) 1,910 1,908 1,218 891

Fugitive emissions tend to increase as raw material inputs increase (Table 3 on page
33). In 2008, based on the new monitoring technology (varifocal infrared video cam-
era) and new monitoring approach (Smart LDAR programme)* used, it was found
that these emissions had been overestimated by at least 50% in the past few years and
by a total of 35% in 2009.

“See note 2 on page 60



4. Environmental aspects Saras S.p.A. - Environmental Declaration 2010 71

4.2.4.4 — Air quality in the Sarroch area

4.2.4.4.1 Air quality monitoring stations

There are currently three air quality monitoring networks in the Sarroch area, oper-
ated respectively by ARPAS in Cagliari (and previously by the Cagliari provincial au-
thority), Saras and Polimeri Europa. The location of the measurement sensors of the
public network is shown in Figure 14.

Fieure 14 Map showing the location of
the air quality monitoring stations of the
public network.

The sensors show the concentrations of the substances listed below in the ambient air:
The sensors show the concentrations of the substances listed below in the ambient air:

S0,

PM10

NO,

(¢0]

Ozone

H,S (hydrogen sulphide)

Benzene

The data measured by the sensors includes emissions from all sources in the area,
including industrial, urban and non-urban emissions, such as those from vehicle traf-
fic. The reference legislation for air quality monitoring methodology and limits are as
follows:

Ministerial Decree 60/2002 for SO,, nitrogen oxides (NO, and NO ), small dust

particles (PM10), CO and benzene

Legislative Decree 183/2004 for ozone

Presidential Decree of 15 April 1971 for hydrogen sulphide

The results obtained by the public network for the pollutants monitored in 2006-2009
are shown below. The figures and comments are taken from reports prepared annually
by ARPAS in Cagliari.
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S0,: measurements recorded by the provincial network

As regards S0,, the report issued by ARPAS in Cagliari shows that the improvement
on previous years recorded in 2007 continued in 2009, and that no legal limits were
breached. These results are shown in the tables and charts below. More specifically, it
can be seen that before 2007, the three-hourly warning threshold was exceeded sev-
eral times in one of the sensors (CENSA2), and the hourly and daily limits for the pro-
tection of human health were also exceeded more times than allowed by Ministerial
Decree 60/2002. From 2007 onwards, the situation recorded by CENSAZ2 has complied
with legal provisions. The warning threshold has not been exceeded and the number
of times that the hourly and daily limits have been exceeded was lower than that stipu-
lated by law for the protection of human health. In 2009, a further improvement in the
effects of SO, emissions was recorded. This coincides with the start-up of the TGTU.
This trend is shown in Tables 33, 34, 35, 36 and associated charts. Note that Saras does
not have access to the hourly data measured by the public network in sufficient time
to allow it to implement immediate corrective action when the hourly/daily thresholds
are exceeded. Following receipt of a report by the monitoring authorities that one of
the above-mentioned limits or thresholds has been exceeded, Saras always promptly
instituted the necessary checks of the plants’ systems and the sulphur content in the
fuels used. If anomalies were found, details were provided to the authority that noti-
fied the company of the breach, with a written summary of the event and its causes.
Even if no anomalies were found, a written reply was always provided. Lastly, Table
37 shows the number of reports submitted to Saras of warning thresholds reached in
respect of the pollutant SO,, measured by the sensors of the public air quality monitor-
ing network. The table shows that although the number of times the hourly and daily
limits were exceeded was lower in 2008 than in previous years, there were more re-
ports from the region, showing how awareness of environmental issues has increased.
No reports were submitted in 2009, as a result of the clear improvement recorded in
the impact of emissions, particularly of SO,.

maBLE 33 SO,: measurements recorded by the provincial network - no. of days the
warning threshold was exceeded

(Sensor | ___2006] 2007} 2008 __2009]

CENSAQ** 0 0 0 0
CENSA1 2 0 0 0
CENSA2 3 0 0 0
CENSA9 0 0 0 0
CENSA3** 0
Limit 500 pg/m?® not to be exceeded for 3 consecutive hours

*Limit stipulated by Ministerial Decree 60/2002

*#*The sensor CENSA0 (Sarroch — Su Nuraxeddu) was removed on 13 July 2009. From 16 July 2009, the sensor CENSA3
was installed (urban area of Sarroch, Via Rossini), with identical equipment to that of CENSA0. Data from the new sensor
are available from 16 July 2009.

CHART T33 (No.of times exceded)
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mBLE 34 S0, measurements recorded by the provincial network - no. of times the

hourly limit for the protection of human health was exceeded

(Sensor | ___2006] __2007] __2008]
6 1

CENSAQ#* 1 0
CENSA1 17 0 2 0
CENSA2 55 21 13 1
CENSA9 0 0 0 0
CENSA3** - - - 0
Limit 350 pg/m?® not to be exceeded more than 24 times

per calendar year

* Limit stipulated by Ministerial Decree 60/2002 from 2005. In 2004 the threshold not to be exceeded was 380 pg/m?

*#*The sensor CENSAQ (Sarroch — Su Nuraxeddu) was removed on 13 July 2009. From 16 July 2009, the sensor CENSA3
was installed (urban area of Sarroch, Via Rossini), with identical equipment to that of CENSA(. Data from the new sensor

are available from 16 July 2009.

CHART T34 (No. of times exceded)
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mBLE 35 SO,: concentration values measured by the provincial network - no. of times

daily limit for the protection of human health was exceeded

(Sensor | __2006] __2007] __2008] __2009]

CENSAQ#* 0 1 0 0

CENSA1 2 0 0 0

CENSA2 7 2 0 0

CENSA9 0 0 0 0

CENSA3#* - - - 0

Limit * 125 ng/m3 not to be exceeded more than 3 times per
calendar year

*Limit stipulated by Ministerial Decree 60/2002

**The sensor CENSAO (Sarroch — Su Nuraxeddu) was removed on 13 July 2009. From 16 July 2009, the sensor CENSA3
was installed (urban area of Sarroch, Via Rossini), with identical equipment to that of CENSAQ. Data from the new sensor

are available from 16 July 2009.

CHART T35 (No. of times exceded)
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TABLE 36 SOZZ CONCENTRATION VALUES MEASURED BY THE PROVINCIAL NETWORK - AVERAGE ANNUAL

CONCENTRATION

CENSAO (pg/m?)** 7 7 n.a. n.a.
CENSAI (pg/m?®) 8 4 n.a. n.a.
CENSA2 (ng/m?) 15 12 n.a. n.a.
CENSA9 (ng/m?) 5 4 n.a. n.a.
CENSA3 (ng/m?)** - - - n.a.
Limit* 20 pg/m? limit for the protection of ecosystems

*Limit stipulated by Ministerial Decree 60/2002

n.a. figure not available as not supplied by ARPAS

**The sensor CENSAO (Sarroch — Su Nuraxeddu) was removed on 13 July 2009. From 16 July 2009, the sensor CENSA3
was installed (urban area of Sarroch, Via Rossini), with identical equipment to that of CENSA(. Data from the new sensor
are available from 16 July 2009.

CHART T36 (pg/m?)
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TABLE 37 Reports received by Saras on breaches of warning thresholds for SO, stipu-
lated in Ministerial Decree 60/2002

Parameter 2006 | 200 2008 | 2009
No. of reports/year 4 6 13 0
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PM10: measurements recorded by the provincial network

There were no breaches of legal limits for PM10 in 2006—-2009. The number of times
that the hourly limit for the protection of human health was exceeded and annual
average concentration values of PM10 are shown in Tables 38 and 39.

TABLE 38 PM10: concentration values measured by the provincial network -
no. of times the hourly limit for the protection of human health was exceeded

-m-m

CENSAQ** 12 14

CENSAL 10 8 11 5

CENSA2 20 21 15 10

CENSA9 - 0 11 10

CENSA3** - - - 22

Limit* 50 png/m’ not to be exceeded more than 35 times per
calendar year

*Limit stipulated by Ministerial Decree 60/2002; - = data not available
*#*The sensor CENSAQ (Sarroch — Su Nuraxeddu) was removed on 13 July 2009. From 16 July 2009, the sensor CENSA3
was installed (urban area of Sarroch, Via Rossini), with identical equipment to that of CENSA(. Data from the new sensor

are available from 16 July 2009.
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mBLE 39 PM10: concentration values measured by the provincial network - average
annual concentration annua.

mmmm

CENSAO (g/m?)** 16 20 19
CENSAI (pg/m?) 20 18 17 19
CENSA2 (ng/m?) 27 27 25 25
CENSA9 (ng/m?) - 14 20 23
CENSA3 (g/m?)** - _ _ 39
Valore limite* 40 pg/m? limit for the protection of ecosystems

*Limit stipulated by Ministerial Decree 60/2002; - = data not available

*#*The sensor CENSAQ (Sarroch — Su Nuraxeddu) was removed on 13 July 2009. From 16 July 2009, the sensor CENSA3
was installed (urban area of Sarroch, Via Rossini), with identical equipment to that of CENSA(. Data from the new sensor
are available from 16 July 2009.
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NO, and NO : measures recorded by the provincial network

The indicators at all stations show that the values for NO, are well below the legal
limits. No breaches of the warning threshold or the hourly limit for the protection of
human health were recorded in the period 2006-2009 apart from in 2008 when the
CENSAQ station measured one breach of the hourly limit for the protection of human
health. The annual value did not, however, exceed the limit. The average concentra-
tion values of NO, and NO_ are shown in Tables 40 and 41.

mBLE 40 NO,: measurements recorded by the provincial network - annual average con-
centration of NO,

(Sensor | __2006] __2007] __2008] __2009]

CENSAO (pg/m?)** 8 7 9 6
CENSAI (pg/m?) 11 13 10 10
CENSA2 (ng/m?) 18 12 11 10
CENSA9 (ng/m?) 12 12 12 11
CENSA3 (ng/m?)** - R R 14
Limit for the protection 48 46 44 42
of human health (ng/m?®) *

*Limit stipulated by Ministerial Decree 60/2002; it will become 40 pg/m? in 2010 - n.a. figure not available as not supplied

by ARPAS

*#*The sensor CENSAO (Sarroch — Su Nuraxeddu) was removed on 13 July 2009. From 16 July 2009, the sensor CENSA3
was installed (urban area of Sarroch, Via Rossini), with identical equipment to that of CENSAQ. Data from the new sensor

are available from 16 July 2009.
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mBLE 41 NO : measurements recorded by the provincial network - annual average con-
centration of NO_

(Sensor | __2006] __2007] __2008] __2009]

CENSAOQ (ng/m?®)** 8 8 n.a. n.a.
CENSAI (pg/m?) 12 15 n.a. na.
CENSA2 (ng/m?*) 21 15 na. n.a.
CENSA9 (pg/m?*) 14 14 n.a n.a.
CENSA3 (pg/m?)** - - - n.d.
Limit* 30 pg/m? limit for the protection of vegetation

*Limit stipulated by Ministerial Decree 60/2002

n.a. figure not available as not supplied by ARPAS

*#*The sensor CENSA( (Sarroch — Su Nuraxeddu) was removed on 13 July 2009. From 16 July 2009, the sensor CENSA3
was installed (urban area of Sarroch, Via Rossini), with identical equipment to that of CENSAO0. Data from the new sensor
are available from 16 July 2009.
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CHART T41 (pg/m?)
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Measurements recorded by the provincial network for other pollutants (H,S, ben-

zene, ozone, CO)

As regards the other pollutants monitored, the report from the provincial authority

shows that:

the values for CO were much lower than the legal limits and in line with those
of the years prior to 2008; in 2009, the only data received related to the sensor
CENSAZ2 and confirmed that there were no breaches of the legal limit

the values for benzene were lower than the legal limits with the exception of the
sensor CENSAQ (which has now been eliminated as it was considered by ARPAS*
not to be representative), which recorded an annual average of 10.3 pg/m?® in
2009 compared with the legal limit of 6 pg/m?. None of the other sensors recorded
breaches

for ozone, four breaches of the information thresholds were recorded (CENSA1)
in 2009, while no warning thresholds were exceeded and no data relating to the
protection of human health were received. The report emphasises that the prob-
lem of ozone emissions can only be tackled on a large scale given the long-distance
transportation of this pollutant

the concentration values of hydrogen sulphide for 2006-2009 were lower than the
legal limit of 40 pg/m? for average daily concentrations and 100 pg/m? for aver-
age hourly concentrations, with the exception of 2008, when two breaches of the
daily average and 15 breaches of the hourly average occurred, and 2009, when six
breaches of the hourly average were recorded.

The incidents in 2008 occurred on 13 and 14 February when certain plants were
shut down due to an electrical fault, in accordance with operating procedures. No
faults were found in the plants.

Saras sent an analysis of the event to the local and national authorities.

*E disponbile una valutazione ufficiale pubblicata sul sito Sardegna Arpas www.sardegnaambiente.it.

7

[Ministerial Decree 60/2002]

[Legislative Decree 183/2004 ]

[Presidential Decree of 15 April
1971]

[anomaly 13-15 February 2008 ]
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Ficure 15 Location of the air quality
bio-monitoring stations
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4.2.4.4.2 Monitoring of air quality using bio-indicators and biodiversity studies
Air quality can be monitored using bio-indicators as well as chemical indicators.
Epiphyte mosses (mosses that grow on tree trunks) are the bio-indicators most fre-
quently used for monitoring air quality. The monitoring methodology is based on a
measurement of biodiversity, i.e. the abundance of different moss species. The pres-
ence of atmospheric pollutants (mainly sulphur and nitrogen oxides) can reduce bio-
diversity values.

For some years, the Botanical Sciences Department of the Mathematical, Physical and
Natural Sciences Faculty at Cagliari University has been monitoring the condition of
the vegetation over a huge area covering the inland region of Sarroch, as illustrated in
Figure 15. It also uses the epiphyte mosses methodology as a bio-monitor of air quality.
Table 42 shows the key criteria for interpreting the categories of air quality and atmos-
pheric purity, with reference to the Index of Atmospheric Purity (IAP).

'The I.A.P. index was created by: P.L. Nimis, “Guidelines for bioindication of the effects of pollution through the biodiversity
of epyphitic lichens”, Department of Biology, University of Trieste, 1999, and has been adopted in several studies on air
quality, including by the Italian ARPAs (Regional Agencies for the Protection of the Environment).



4. Environmental aspects Saras S.p.A. - Environmental Declaration 2010

tABLE 42 Index of Atmospheric Purity (IAP): categories of air quality and atmospheric
purity

zal}eléorles LA.P. values Air quality assessment | Purity/Pollution

LAP =0 Very poor Very high pollution
6 1<TAP <10 Poor High pollution
b 11 <1AP <20 Low Average pollution
4 21 <I.AP. <30 Mediocre Low purity/low pollution
3 31 <IAP <40 Average Average purity
2 41 < LAP. <50 Fair High purity
1 LAP. > 50 Good Very high purity

The categories that include the indicator values measured in the stations being moni-
tored are highlighted in Table 42.

In 2009, the air quality in the region being surveyed fell within category IAP3 with an
assessment of “average” for the air quality and purity in eight out of the 11 monitoring
stations, and in category IAP4 with an assessment of “mediocre” for air quality, “low”
for purity and “low” for pollution for the remaining three stations. These results are in
line with those for 2008.

The monitoring stations also include the one nearest the industrial area.

As could be reasonably expected, air quality is generally higher in the stations further
inland and lower in the one nearest to the Sarroch industrial area.

The picture that emerges from an analysis using bio-indicators shows, therefore, that
the air quality falls in the mid-range of the IAP.

In the area under review, a survey is also carried out to monitor the condition of the
vegetation. The survey is conducted through visual checks of the condition of different
species of vegetation and by monitoring the bioaccumulation of pollutants.
According to the results of these field measurements, there is no critical threat in 2009
to the condition of the vegetation in the area studied.

Saras’ Sarroch site (including the refinery, IGCC, national storage facility and the tank
farm) covers an area of 2,724,142 m? which has not changed in the period 2006-2009.
For some years a programme to recover “green” areas in the site has been under way.
In addition, Saras has promoted and implemented various initiatives over the years to
extend green areas beyond the site and into the surrounding area. These include the
planting of 5,696 plants and the creation of 5,900 square metres of grassed areas in the
town of Sarroch.
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[implemented by Legislative Decree
216/06 as subsequently amended ]
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4.2.4.5 — Greenhouse gas emissions

Greenhouse gas (carbon dioxide, CO,)

The activities carried out on the Sarroch site, i.e. refining and electricity generation,
fall within the scope of application of the European Emissions Trading Directive.

The directive was introduced across Europe to control and reduce carbon dioxide
emissions in accordance with the Kyoto Protocol. The objective of this legislation is
to reduce greenhouse gas emissions, especially carbon dioxide, which are thought to
cause the progressive global warming of the planet known as the greenhouse effect.
The emissions trading scheme was introduced in 2005 to help member states comply
with the requirements of the Kyoto Protocol. It works by assigning each individual
plant falling within the scope of the directive an emissions allowance established by
the member state through a national allocation plan.

Surplus allowances may be traded and/or stockpiled, and any deficit must be covered
by purchasing emissions allowances on the market.

The allocation authorised by the competent authority for the five-year period 2008-
2012 (2009 is the second year) involved a reduction of around 15% for all companies
in the oil sector. In 2009, Saras obtained additional allowances due to the start-up of
Unit 800.

Once Unit 800 came on stream, and based on the regulation governing new entries
(Decree of 28 February 2008), Saras received additional allowances as follows: 489
tons of CO, for 2008 and 22,313 tons of CO, per year for the period 2009-2012.

A new Emissions Trading Directive is planned for the period 2013-2020.

The objective of the new directive for the period until 2020 is to reduce CO, emissions
by 20% compared to the levels recorded in 2005. The system to allocate allowances to
companies will also be changed significantly. CO, emissions from the Saras site are
calculated based on an appropriate monitoring plan, which is defined in accordance
with specific European and Italian' guidelines. Monitoring is carried out by measuring
fuel consumption and applying specific emissions factors for each fuel.

The requirements relating to the monitoring instrumentation are very stringent and
must be checked and maintained over time. Moreover, the laboratories that carry out
analysis on fuels must obtain specific accreditation? Saras’ internal laboratory was
one of the first Italian laboratories operating in a refinery (the third in Italy) to obtain
the accreditation necessary to carry out checks on some of the fuels used.

The National Emissions Trading Register, which is available for consultation, records
both the allowances assigned and the annual CO, emissions in Italy. SARAS has been
assigned a single position grouping the total emissions from its operations at the Sar-
roch site.

The tables and charts on the next page show the annual figures on CO, emissions from
the site in both absolute and relative terms, as a proportion of the quantity of raw ma-
terials processed in a year. The figures for 2009 (like those relating to 2005-2008) have
been validated by LRQA Italy, one of the companies on the list of bodies specifically
accredited for this purpose by the Italian Ministry for the Environment. The emissions
recorded over the first period (2005-2007), which were also confirmed by the 2008
figures, are typical of the site.

!European guidelines for the period 2005-2007 are contained in Decision 2004/156/CE; these were implemented in Ttaly
through the provisions of DEC/RAS/854/05. For the subsequent five-year period, 2008-2012, the new Guidelines contained
in Decision 2007/589/CE followed by Resolution 14/2009, must be applied.

* The standard for the accreditation of laboratories is ISO 17025.
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The reduction in emissions in 2009 was mainly due to the long shutdowns that oc-
curred during the year, which allowed the company to make significant investment in
energy recovery. The results of this investment have partly filtered through to the year
under review but the full benefits will not be seen until 2010.

ABLE 43 CO, emissions: absolute values and allowances assigned

Parameter | ___2006] __2007] __2008] 2009

Refinery emissions (t/year) 2,348,553 2,508,281 2,485,255 2,130,113
Allowances assigned to the refinery* (t/year) 2,615,246 2,615,246 2,137,872 2,159,696
[GCC emissions (t/year) 3,878,387 3,751,317 3,728,496 3,539,598
Allowances assigned to the IGCC (t/year) 3,644,794 3,544,794 444,404 444,404

*Annual CO, allowances assigned for 2005 — 2008

CHART T43A (t/year)
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TABLE 44 Specific CO, emissions from the site

| Parameter | _2006] __2007] __2008] _2009]

Specific emissions from the site: t CO/kt 429 429 400 427
raw materials

cHART T44 (¢ CO,/kt raw materials)
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[AIA permit
DSA-DEC-2009-0000230]
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4.2.5 — DISCHARGES INTO WATER

4.2.5.1 — General

4. Environmental aspects

Figure 16 shows the location of the Saras site’s points of discharge into water. In ac-
cordance with the AIA permit, each discharge point is identified by a specific code.
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Discharge points in normal conditions

Water from the plants and units listed below is discharged into the sea via the main

discharge point (1).
treatment plant for the wastewater generated by the facility, which has two dis-
charge points (1a and 1b); the plant carries out chemical, physical and biological
treatment of waters from the oily water sewer network, to which wastewater and
meteoric water from the plant areas and domestic water are ducted
treatment plant for ballast water (slops and washing water) and bilge water (sec-
tion 4.2.6) from tankers that dock at the marine terminal and from private ships,
respectively; water pumped from the wells in the site’s hydraulic barrier (section
4.2.7); and meteoric water, except for water collected from the plant area; the
treatment plant has one discharge point (1c)
filter tank, which collects water that has been purified in the treatment plant for
wastewater, equipped with an overflow discharge point (1d)
discharge point from the IGCC cooling tower (1g)

The following plants also discharge water into the sea from discharge points 4, 7, 9
and 10:
primary unit for treating water coming into the site, taken from the industrial
water supply (4)
desalinators in the refinery and the IGCC (7, 9, 10)

All the above-mentioned discharges occur under normal conditions and are continu-
ous, with the exception of the discharges from the filter tank and the primary unit for
treating incoming water.

Meteoric water principally coming from roads and large paved areas in the northern
part of the refinery and from the basins around the LPG spheres, which does not come
in contact with pollution sources, is ducted to the Rio Mascheroni and from there to
the sea (discharge point 8).

Discharge points in emergency conditions

In emergency conditions caused by extraordinary events (e.g. torrential rain), me-
teoric water (including water from the roofs of the buildings in the IGCC and the
terraces that lead from the IGCC to the sea, is ducted via emergency process water
floodways and the plants’ drainage systems (1le, 1f, 2, 3, 5, 6).

These discharge points are normally closed and sealed by the supervisory authorities.
The integrity of the seal applied by the authorities is periodically checked and any
tampering is reported.

If it becomes necessary to open one or more of these discharge points, an internal
emergency procedure is followed and the supervisory bodies are informed of the rea-
sons for the removal of the seals and the time taken to restore normal conditions
within the deadline specified by the permit.

Calculation of water discharge values

In line with the provisions of the AIA permit, monthly samples are taken from dis-
charges into the sea and sent for analysis by an accredited external laboratory, while
daily samples are analysed by the site’s in-house laboratory. This data (for COD, nitro-
gen and suspended solids), together with information from continuous hydrocarbon
analysis, forms the basis for calculating the annual figures, which are shown below.

Main discharge point (excluding IGCC tower)
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Discharge from desalinators 50.2
Discharge from IGCC tower 29.6
Discharge from treatment of incoming water 1.3
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[flow rate]
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4.2.5.2 — Water discharge figures

Discharges from wastewater treatment units

The significant parameters regarding quantities of discharges into waters that are
ducted to the main discharge point (1) are as follows:

- flow rate of water discharged

- COD

- total hydrocarbons

- nitrogen in various forms (ammoniacal, nitrous or nitric)

The data on these parameters for the four discharge points (1a, 1b, 1¢ and 1d) ducted
to the main discharge point are shown below.

Table 45 and Charts T454 and T45B show the figures for average hourly flow rate of the
water discharged both in absolute terms and in specific terms as a proportion of raw
materials processed. An analysis of the figures for the four years 2006—-2009 shows that
the trend has been broadly stable both in absolute and specific terms.

TasLe 45 Discharges from wastewater treatment plants (discharge points 1a, 1b, 1c,
1d) — flow rate

| Parameter | __2006] __2007] __2008] 2009

Total water discharged — average annual flow 767 750 703 729
rate (m%hour)
Total water discharged/raw materials processed 463 450 398 480

(m%kt raw materials)
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The data relating to the COD indicators, expressed as absolute and specific mass flow [COD]
values and average annual concentration, are shown in Table 46. The concentration

values of COD have fluctuated over the years but have always been well below the

legal limit.

TABLE 46 Scarichi unita di trattamento acque reflue (punti 1a, 1b, 1c, 1d) — COD

Parameter | ___2006] __2007] __2008] 2009

Absolute values (t/year) 368 472 369 561
Specific values (t/millions of t raw materials) 25.4 32.3 23.8 42.2
Average concentration values (mg/1)* 53.1 66.8 59.7 87.9

* Compared with the limit of 160 mg/1, stipulated by Legislative Decree 152/06 Part I11, Appendix 5
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Table 47 shows the data relating to the total hydrocarbon indicators, expressed as
absolute and specific mass flow values and annual average concentration values.

mBLE 47 Discharges from wastewater treatment plants (discharge points 1a, 1b, lc,
1d) — total hydrocarbons

[ Parameter | ___2006] __2007] __2008] 2009}

Absolute values (t/year) 10.1 14.3 10.4 12,2
Specific values (t/millions of t raw materials) 0.70 0.98 0.67 0,92
Average concentration values (mg/1)* 1.5 2.2 1.7 1,9

* Compared with the limit of 5 mg/1, stipulated by Legislative Decree 152/06 Part I1I, Appendix 5

CHART T47A (t/millions of t raw materials)
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The average concentration values of total hydrocarbons have always been well below
the legal limit.

In the first half of 2007 the values for this parameter increased due to the malfunction-
ing of flotation units and a prolonged maintenance period.

The problem with the plant was resolved in the second half of 2007 and the values for
the parameter in question returned to their previous levels.
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The data relating to nitrogen indicators, expressed as absolute values of nitrogen mass
flow and as average annual concentrations of nitrogen in its individual forms (am-
moniacal, nitrous and nitric) are shown in Tables 48 and 49. These indicators have
been broadly constant during the period, apart from a continuous reduction in total
nitrogen from 2007 onwards (Table 48).

msLE 48 Discharges from wastewater treatment plants (discharge points 1a, 1b, Ic,
1d) - total nitrogen (ammoniacal, nitrous and nitric): mass flow

[ 2006 2007 2008] 2009
Absolute values (t/year) 56.7 31.6 19.0 23.2
Specific values (t/millions of t raw materials) 3.91 2.17 1.22 1.74

CHART T48A (t/year)
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msLe 49 Discharges from wastewater treatment plants (discharge points 1a, 1b, lc,
1d) — ammoniacal, nitrous and nitric: average concentrations

 Parameter | 2006] ___2007] __2008] 2009 Valore lmite]
Ammoniacal (mg/1) 1.12 2.09 2.09 1.82 15.00
Nitrous (mg/1) 0.09 0.04 0.06 0.04 0.60
Nitric (mg/1) 7.24 2.68 1.70 1.77 20

*Limit stipulated by Legislative Decree 152/06 Part I11, Appendix 5

In 2009, there were no significant variations from the trend over the previous three-
year period for the parameter shown in Table 49.
The figures for the last four years are shown in the charts on the next page.
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Discharges from other units

The flow rate of discharged water and suspended solids are the two main parameters
for the discharge points from the following units:

- primary treatment units for incoming water (discharge point 4)

- desalinators (discharge points 7, 9, 10)

- 1GCC tower (discharge point 1g)

The figures relating to these parameters for the above-mentioned three types of dis-
charges are shown in the tables and charts below.

Table 50 shows the average hourly flow rate of discharged water as both absolute and
specific values.

The significant contributions to the total flow rate made by the desalinators and the
IGCC tower can also be seen in the charts.

mBLe 50 Discharges from the primary treatment units for incoming water (point 4),
desalinators (points 7, 9, 10), the IGCC tower (point 1g) — flow rate

[ 2006
Absolute values (m*/hour)
Treatment of incoming water 36.9 36.5 44.1 48.0
Desalinators 2,893 2,778 2,323 1,925
1GCC tower 928 977 972 1,134
Specific values (m’%kt raw materials)
Treatment of incoming water 22.3 21.9 25.0 31.6
Desalinators 1,746 1,668 1,315 1,268
1GCC tower 560 587 550 747
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Table 51 shows the figures relating to the suspended solids indicators, expressed as
absolute and specific mass flow values. These charts also show the significant contri-
butions made to the total flow rate by the desalinators and the IGCC tower.

The average annual concentrations are shown in Table 52 and related charts on the
opposite page.

The data relating to mass flow and concentrations of suspended solids in discharges
from the desalinators and the IGCC tower show variations over the years. The varia-
tions in suspended solids are mainly due to the number of sea storms during the year.

msLE 51 Discharges from the treatment units for incoming water (point 4), desalina-
tors (points 7, 9, 10) and the IGCC tower (point 1g) — suspended solids: mass flow

[ 2006 [ 2009
Absolute values (t/year)

Treatment of incoming water 10 7 10 6
Desalinators 528 536 507 414
1GCC tower 288 287 289 327
Specific values (t/millions of t raw materials)

Treatment of incoming water 0.7 0.5 0.6 0.4
Desalinators 36.4 36.7 32.7 31.1
IGCC tower 19.9 19.7 18.6 24.6
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msie 52 Discharges from the treatment units for incoming water (point 4), desali-
nators (points 7, 9, 10) and the IGCC tower (point 1g) — suspended solids: average
concentrations

[ 2006 [ 2009)
Primary water treatment units (mg/1) 29.9 21.2 25.1 14.2 80
Desalinators** (mg/1) 224-239 20.7-236 238-253 24.0-25.7 80
IGCC tower (mg/1) 34.8 33.0 33.8 33.0 80

*Limit stipulated by Legislative Decree 152/06 Part 111, Appendix 5
**The minimum and maximum values for the three desalinators are shown.
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Emergency situations following spills into the sea

Emergency situations that could affect seawater are caused by spills of hydrocarbons
from the marine terminal. These situations are analysed and assessed in the Safety
Report (section 3.3, page 38).

Measures to prevent spills into the sea include a programme of inspections carried out
on board ships during the loading of products and unloading of raw materials. A high
proportion of ships are checked (section 4.3.2, page 113).

A marine pollution prevention plan has been drawn up to deal with emergencies at
sea. It describes the different procedures to be taken according to the type of spill.
There were no spills of hydrocarbons into the sea in 2006-2009.
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Ficure 17 Area covered by the study of
the seawater quality

[TRIX, seawater quality
indicator]
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4.2.5.3 — Seawater quality

For several years, marine biologists have been carrying out periodic checks on the
quality of the seawater in the stretch of sea in front of the area occupied by the Saras
site. The surveys include detailed chemical and physical analysis of seawater samples
taken at different depths at a series of points positioned along lines perpendicular to
the coastline, as shown in figure 17.

i

The quality of seawater can be described in summary form using an indicator known
as the Trophic Index (TRIX!for short). This indicator is calculated using a mathemati-
cal formula that takes into account chemical values (percentage of dissolved oxygen,
concentrations of phosphorous and nitrogen) and biological values (chlorophyll “a”)
measured in the seawater.

Table 53 on the opposite page provides a key to interpreting the categories of seawater
quality. The categories that include the indicator values measured at the points in the
above-mentioned survey are also highlighted in the same table.

The results of the seawater surveys in 2006-2009 all fall into the top two bands of the
classification (high/good).

'Lindice TRIX — previsto dal D.Lgs. 152/99 per la caratterizzazione dello stato di qualita della acque marine — non & stato
ripreso dal D.Lgs. 152/06, che ha abrogato il decreto precedente. Tuttavia, in attesa di un recepimento completo della di-
rettiva europea in materia di acque, tale indice continua ad essere utilizzato anche da parte degli enti di controllo (ARPA)
anche per confronto con i dati raccolti nel corso degli anni precedenti.
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mBLE 53 Trophic index (TRIX): seawater quality categories and results

Trophic q .
Trophic state | Seawater quality

2-14 High Good transparency of water; no abnormal water colouration;
no undersaturation of dissolved oxygen in the benthic zone.

4-5 Good Occasional turbidity of water; occasional water colouration, occasional
hypoxia in the benthic zone.

5-6 Mediocre Poor water transparency; abnormal water colouration, hypoxia and occa-
sional anoxia of the benthic zone; benthic ecosystem under stress.

6-8 Poor High degree of water turbidity; widespread and persistent abnormal
water colouration; widespread and persistent hypoxia/anoxia in the ben-
thic zone; kills of benthic organisms; alteration/simplification of benthic
communities; economic damage to the tourism, fishing and aquaculture
industries.

In recent years a new parameter, the CAM1 (classification of seawater) index, has
been introduced to provide an assessment of the trophic state of water. This index is
based on specific algorithms for the sea around Sardinia. Generally, the CAM index
produced an “average” rating for the quality of seawater in the entire survey area. The
sole exception was 2009 when the quality of seawater was poor due to a particularly
rainy period that started in the last quarter of 2008, causing a number of water courses
to overflow into the Gulf of Cagliari with the resulting transport of sediment-forming
nutrient substances (Table 53 bis). In any case, these indices are significant over long
periods rather than in a single period.

maBLE 53 B1s CAM index (specific to the sea around Sardinian)

January 2006 low low
July 2006 average average
January 2007 average average
July 2007 average average
January 2008 average average
July 2008 average average
January 2009 low low
July 2009 low low

The stretch of sea covered by the analysis is also affected by thermal discharges, i.e.
discharges of water at a higher temperature than the ambient water. Applicable legis-
lation stipulates that the increase in the temperature of the receiving body should not
exceed 3°C over 1000 metres away from the point of introduction. Every six months, in
accordance with the IRSA method (Manuale dei metodi analitici per le acque, Quad-
erno Istituto Ricerca sulle Acque no. 100, 1995, Manual of water analysis methodology,
Institute of Water Research Paper 100, 1995) provided for in Ministerial Decree of
16 April 1996, a check is made of temperature differences at 1,000 metres from the
point of discharge from the IGCC’s seawater cooling circuit along a semi-circular line
centred on the discharge point. The results of the checks carried out in 2009 show
temperature differences of less than 1°C in the winter survey and just above 1°C (1.0
—1.4°C) in the summer survey, as can be seen from the figures in Table 54.

!CAM Index (Marine Waters Classification): the index used in coastal marine environment monitoring. It converts the
values read into a summary rating of the state of quality of the sea.
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mBLE 54 Measurements taken at a depth of 0.1 m along the semi-circular curve with a 1 km radius from the IGCC tower discharge

point (point 1g)
I
2006 2006 2007 2007 2008 2008 2009 2009
Minimum T°C 11.5 27.5 14.7 24.1 13.1 24.8 12.3 25.6
Maximum T°C 12.3 28.9 15.1 25.2 14.1 26.1 12.5 26.8
Thermal increase °C 0.8 14 0.4 1.1 1.0 1.3 0.2 1.2
4.2.6 — WasTE

[waste management phases]

[Law 70 of 25 January 1994]

4.2.6.1 — General

Waste management at the Saras site is geared towards the primary objectives of mini-

mising the quantities of waste produced and progressively increasing the waste flows

sent for recovery.

With reference to the areas indicated in Figure 18, the main operational phases of

waste management at the site before the waste is sent off-site for disposal or recovery

are described below:

- the waste generated, appropriately separated into uniform categories, is generally
sent to temporary storage areas (point 2, Figure 18)

- filter cake from the IGCC can be stored in the temporary storage area or in an area
specifically authorised' for this purpose before it is despatched externally for the
metals to be recovered (points 3 and 4)

- ferrous scrap metal is recovered in a specially designated area, managed by an au-
thorised? external company, which subjects the scrap metal to a selection process
and reduces its volumes without altering the type and mass (point 1)

- used oils are stored in designated containers (point 7)

- plastic, glass, aluminium and paper waste is collected separately and stored in a
designated area (point 5)

- most of the waste generated, consisting mainly of waste contaminated by hydro-
carbons, is sent to an internal plant, which separates it into its oily and aqueous
phases and then subjects it to a process to convert it into chemically inert matter.
These processes considerably reduce the mass of waste and, by mixing it with an in-
ert matrix, change its type; the recovered oily phase is reused in the refining process
and the aqueous phase is collected by the sewerage network and ducted from there
to the treatment plant for wastewater generated by the facility. This plant is man-
aged by an external company specifically authorised®for this purpose (point 6)

All the waste generated on the site, including waste sent to the two companies men-

tioned above, is disclosed in the annual declaration of waste generated by Saras and

Sarlux (filter cake) entitled Modello Unico di Dichiarazione Ambientale, or MUD

(Unified Environmental Declaration). The two companies are responsible for the

waste they receive from Saras, and disclose the quantities of waste sent externally, af-

ter carrying out the necessary treatment processes, in their annual declaration. These
companies were carefully selected and are checked regularly, including by means of

specific audits (section 4.3.3).

'Regional decision no. 739 of 01/06/2006
*Regional decision no. 163 of 23/06/2009
? Integrated Environmetal Autorizathion (AIA) determination of the province of Cagliari 86 of 21/4/2006
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and electrical materials
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e Temporary deposit area for filter cake
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° Authorised storage area for filter cake @ Temporary deposit for exhausted oils

e Separated waste collection centre

o Waste inertisation plant

Ficure 18 Areas designated for the principal activities for managing waste on site

As the filter cake from the IGCC is sent for external recovery to plants located in Ger-
many, the company applies for a permit for the cross-border shipment of waste! every
year in accordance with EC Regulation 1013/2006.

Lastly, Saras is authorised?® to receive and treat waste comprising bilge water, slops and
ballast water that has come from ships.

This activity is carried out completely free of charge for the ships that dock in the
marine terminal and for the ships that send these types of waste to Saras from regional
ports in tanker trucks.

These types of aqueous waste are treated at the ballast water treatment plant men-
tioned in section 4.2.5.

This plant also treats the groundwater pumped from the wells in the site’s hydraulic
barrier (section 4.2.7): this waste is also classified and disclosed as part of the waste
generated by the activities of the Saras site.

!Provincial decision no. 148 of 23/06/2009
*Regional decision no. 2520/1V of 04/11/2004 supplemented by Decision no. 964/1V of 31/05/2005

[treatment of bilge water]
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ASTE GENERATED ON SITE (%) 2009

Waste to on-site inertisation plant 14,0
Water from wells in the hydraulic barrier

to wastewater treatment plant 55,9
Filter cake sent to off-site recovery 0,5
Other types of waste 29,6

Saras S.p.A. - Environmental Declaration 2010 4. Environmental aspects

4.2.6.2 — Waste data

Based on the waste management processes described, the figures and assessments re-
lating to waste take into account both the waste generated by Saras’ activities (figures
disclosed in the MUD) and the waste leaving the site after treatment to convert it into
inert matter. Table b5 shows the data on total waste generated by Saras’ activities,
broken down into hazardous and non-hazardous waste.

maBLe 55 Waste generated on site by Saras (refinery and IGCC)*

[ 2006 [ 2009
Hazardous waste (t/year) 36,731 40,735 126,671 141,948
Non-hazardous waste (t/year) 22,240 19,806 10,152 22,035
Total waste (t/year) 58,971 60,541 136,823 163,984

*Includes all types of waste generated by the refinery and the IGCC disclosed in the Unified Environmental Declaration
(MUD).
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The increase in the quantity of hazardous waste in 2009 is mainly due to site remedia-
tion work, as can be seen from the table below. However, the table also shows that
the quantity of hazardous waste generated by ordinary operations fell compared with
previous years (see Table b5 bis “Hazardous waste (t/year)”).

tBLE 55 Bis Hazardous waste (t/year)

Water from site remediation (t/year) 77,705 91,661
Soil from site remediation (t/year) 13,803 19,497
Hazardous waste from ordinary operations (t/year) 35,162 30,791
Total (t/year) 126,671 141,948

Table 56 shows the figures relating to outgoing waste from the Saras site: this has also
increased compared with previous years due to the site remediation work.

maBLE 56 Outgoing waste from the Saras site*

| Parameter | 2006] __2007] 2008**] 2009+
Hazardous waste (t/year) 4,209 9,365 38,498 39,644
Non-hazardous waste (t/year) 35,678 22,862 7917 20,350
Total waste (t/year) 39,886 32,227 46,415 59,993

* Includes all types of waste generated by the refinery and the IGCC, with the exception of waste sent to the on-site plant
to be converted into inert matter and water pumped from the wells in the site’s hydraulic barrier. Waste that has been
converted into inert matter by the on-site plant is included.

** The increase in the quantity of hazardous waste generated in 2008 and 2009 is mainly due to site remediation work.



4. Environmental aspects Saras S.p.A. - Environmental Declaration 2010
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Table 56 bis shows the figures relating to vanadium concentrate (filter cake) leaving
the Saras site. This is the solid formed from the gasification of heavy refinery products,
which contains high percentages of metals, especially vanadium.

mBLE 56 Bis Outgoing waste from the Saras site - filter cake

[ 2006 2007 2008 2009
Filter cake - quantity leaving the site (t/year) 1,151 1,585 1,369 1,657

The indicator shown in Table 57 is calculated taking into account the various types
of waste from the refining process, as a proportion of the quantity of raw materials
processed. The indicator values are compared with the reference values (less than 2
kg of waste per ton of crude processed) contained in the Italian guidelines on the best
techniques available in the refining sector.

TABLE 57 Waste generated by Saras’ activities

Reference

Indicator of typical waste generated from
the refining process * (kg/t raw materials)

* Indicator calculated by subtracting waste from extraordinary activities and/or waste that does not pertain to the refining
process (e.g. excavated soil and rocks, material resulting from the cleaning of the sea floor of the small harbour, vanadium
concentrate from the IGCC plant, etc.) from total outgoing waste.

** Value indicated by the Italian guidelines on the best available techniques (Decree issued by the Italian Ministry for the
Environment on 29 January 2007)

CHART T57 (kg/t raw materials)
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In addition to industrial waste, the site also generates urban solid waste, mainly from
its office and catering activities. The separated waste collection of plastic, glass and
paper, which started in 2006 with a total amount of 50 tons collected, doubled in 2007
and reached over 118 tons in 2009. This increase was obtained thanks to an in-house
campaign to raise awareness and, most importantly, to the contribution of all staff.
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Since 2008, the company has also collected organic waste from the company canteen.
The company has a specific objective to improve the collection of separated waste.
Table 58 shows the final destinations of waste and the percentages of waste from the
site sent to each of them.

TABLE 58 Destination of outgoing waste from the Saras site

[ Destinationof waste | __2006] __2007] __2008] 2009}

Waste sent to landfill (% of total waste) 74.9 44.7 30.4 73.0
Waste sent for incineration (% of total waste) 0.94 1.31 0.97 0.83
Waste sent for recovery (% of total waste) 24.1 21.2 66.8 26.1
Waste sent for preliminary storage (% of total 0.006 32.8% 1.85 0.02
waste)

In 2007, this item included waste consisting of excavated soil to be sent for subsequent recovery. In 2008, this type of waste
was correctly included in the item “Waste sent for recovery”

cHART T58 (%)
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It can be seen from Table 58 that the quantity of outgoing waste from the site sent for
recovery increased significantly until 2008, from around 12% per year in 2005 to 67%,
with a resulting reduction in the quantity of waste sent to landfill. This trend then re-
versed in 2009 due to the smaller recoverable percentage of total excavated soil from
site remediation and the waterproofing of tank containment basins. Recovery of the
soil is undertaken at an external site located in the industrial area of Macchiareddu.
The percentages of hazardous and non-hazardous waste sent from the site for recovery
are shown in Table 59. It can be seen that more non-hazardous waste than hazardous
waste was sent for recovery until 2007. The trend then reversed in 2008 and continued
until, in 2009, the percentage of hazardous waste recovered reached 81.3%.

If the internal recovery plants on site are included, however, rather than just the
outgoing waste from the site, around 107,300 tons of waste were sent for recovery or
recycling in 2009. This figure is in line with that recorded in 2008, when there was a
marked increase on previous years.

The company has a specific objective to improve the quantity of waste sent for recov-
ery (124, page 124).

msLE 59 Outgoing waste from the Saras site sent for recovery: hazardous and non-hazardous

[ Parameter | 2006} 2007 2008] 2009
Hazardous waste sent for recovery 43.7 38.0 79.7% 81.3*

(% of total waste sent for recovery)

Non-hazardous waste sent for recovery 56.3 62.0 20.3* 18.7*
(% of total waste sent for recovery)

*The increase is mainly due to site remediation work
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4.2.7 — ACCIDENTAL SPILLS INTO THE SOIL AND SUBSOIL

Past activity

In accordance with the provisions of Ministerial Decree 471 of 25 October 1999 (regu-
lations containing criteria, procedures and methods for the safety, reclamation and
environmental restoration of polluted sites), and having identified a problem of con-
tamination of the soil, subsoil and underground water on its production site, Saras
submitted its Site Characterisation Plan on the condition of the terrain and the layers
of water beneath the refinery to the competent authorities, pursuant to Art. 9 of the
above Decree. The contamination mainly stems from the presence, in concentrations
above the limits stipulated for underground waters, of the following substances or
categories of substances: total hydrocarbons, benzene, lead, methyl tert-butyl ether
(MTBE), p-Xylene and toluene. There have been few instances where the limits for
heavy hydrocarbons (C>12) in the soil and subsoil have been exceeded.
Subsequently, based on Ministerial Decree 468 of 18 September 2001 and the Ministe-
rial Decree of 12 March 2003, the Sarroch municipal area and 33 other municipalities
were included in an area called “Sulcis Iglesiente Guspinese”, identified as a site of
national interest for remediation.

In 2004, in conjunction with the Italian Ministry for the Environment, the Region of
Sardinia, the Province of Cagliari, Local Health Authority no. 8 and the Municipality
of Sarroch, Saras defined the procedures for implementing the Site Characterisation
Plan, which set out a series of surveys to be carried out and proposed the measures
needed to protect the environment and safeguard public health.

In July 2004, work to assess the site was initiated using the following techniques:
environmental surveys using continuous core drilling at depths of between bm and
10m, to establish the stratigraphy of the subsoil and extract samples to ascertain
whether any contaminants are present and measure their concentrations
piezometric surveys at depths of between 10m and 20m, which monitor the water
table and ascertain the environmental condition of the underground water. Piezo-
metric surveys are conducted by inserting windowed PVC tubes into the aquifer,
which is separated from the surrounding terrain by drainage gravel, in order to
periodically take samples of water to check its quality
gas surveys, to check for the presence of hydrocarbon gas in the soil interstices.

The assessment plan was completed in June 2009 following 879 drilling operations,

comprising 140 piezometric readings (obtained via continuous drilling to extract soil

samples) and 739 environmental surveys, plus 500 gas survey control points. The
analysis of results and the preparation of final technical documentation for the Site

Characterisation Plan are nearing completion.

Analysis of the surveys provided the following information:

e soil analysis showed that only 136 of the 879 boreholes drilled revealed breaches of
the contamination concentration thresholds and that, in total, the thresholds were
exceeded only 223 times out of 129,704 readings

e groundwater analysis showed that in some cases hydrocarbons were present in
concentrations above the threshold. Hydrocarbons were also detected in the light
non-aqueous (supernatant) phase liquid (LNAPL); and certain other parameters
(Cd, Ni, Pb, IPA, BTEX, MTBE, sulphates) marginally breached the limits

e analysis from the gas surveys of the surface soil showed that all values fell within
the legal limit.
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[Ministerial Decree 471/99, replaced
by Legislative Decree
152/06, Part IV, Section Five]

[site characterisation
activities]

[Decisory Services Conference

on the remediation of the site of
national interest “Sulcis Iglesiente
Guspinese” of 13 March 2008 ]
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Based on the results of the first phase of characterisation, a plan was drawn up to make
the groundwater safe in emergency and operational situations, which was approved at
the Services Conference held at the Italian Ministry for the Environment in April 2007.
The project involves building a hydraulic barrier with supernatant recovery systems to
protect the groundwater in emergency situations, and an integrated system containing
both a hydraulic and a physical barrier to protect it in operational situations. To date, all
46 wells required for the hydraulic barrier have been dug: of these, 27 are already operat-
ing on the mid-line, extracting contaminated water and recovering supernatants, while
13 are being used for groundwater replenishment on the sea side, including one outside
the plant to the south, to prevent salt inflows. The remaining six extraction wells are
hydrogeologically upstream, controlling groundwater levels. The upstream and replen-
ishment wells are currently being brought into service. The physical barrier will extend
over 2,860 m? and will be constructed using jet grouting, waterproofing injections and
soil consolidation. The reduction from 3,300 m? (as stated in the 2009 Environmental
Declaration) to 2,860 m?*is due to the recalibration of the groundwater directions, which
allows the hydrogeologically upstream side of the barrier to be shortened.

Saras informed the Ministry for the Environment of this change.

Fieure 19 Location of the wells comprising the dynamic barrier, and planned location
of the physical barrier
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In March 2009, the company completed a number of field tests using jet grouting and
injections. Five tests were carried out using jet grouting and three using injections.
The executive project for the physical barrier was drawn up in November 2009 and
submitted to the Ministry for the Environment on 17 May 2010. Also during 2009, a
Ministry for Industry and Economic Development project to decontaminate the former
ST-1 tank area was nearing completion with the removal of around 80% of the decon-
taminated soil. Around 2,000 cubic metres of soil are still to be removed and sent to an
authorised landfill. The remediation project for the West Tank Farm, an area with hy-
drocarbon hot spots (C>12), which started in September 2008, continued throughout
2009. The project involves excavating, characterising and treating contaminated soil
using the technique of soil washing. Most of the washed soil is then returned to its site
of origin, while the soil that does not respond to the treatment is sent to an authorised
landfill. This remediation project is also rapidly approaching completion.

TABLE 60 Past activity

Parameter | ___2006] 2007 __2008] 2009}

Ratio of quantity of product recovered to water 0.27 0.49 1.05 0.70
drained* (%)

* Activities relating to the hydraulic barrier and product recovery started in 2007

Prevention of soil and subsoil contamination

It is not possible for the soil and subsoil to become contaminated under normal condi-
tions. Contamination is only likely to occur after an accidental spill of liquid hydrocar-
bons (raw materials, semi-processed products or finished products).

This type of event may particularly affect storage areas and the stretches of land un-
derneath the pipes that connect the plants, tanks and wharf. Assessments of abnor-
mal and emergency situations associated with the internal movement and storage of
hazardous substances are examined and documented in the Safety Report (section
3.3, page 38).

The indicators given in Table 61 show how the company is continually implementing
additional measures to prevent contamination of the soil and subsoil.

In 2009, the costs of non-destructive controls were lower than in previous years. This
is due to the fact that, in accordance with the multi-year plan, fewer audits were
required in the period under review. Audit activities are planned and fine-tuned, in
broad terms, with reference to risk evaluation. In addition to the initiatives already
undertaken, further progress is currently being made in implementing improvement
measures to prevent soil and subsoil contamination.

TABLE 61 Activities to prevent contamination

Parameter | _2006] _2007] _2008] 2009}

Paving of containment basins for crude oil and product 145 24.4 34.5 36.5
tanks: paved surface/total surface (cumulative figure) (%)

Protection of soil in storage areas: no. of double-bottom 5 9 12 14
tanks (cumulative figure)
Protection of the soil along pipeways: paved surface 18,207 18,207 22,719 33,092

(cumulative figure) (m?)

Inspection and maintenance: non-destructive testing 2,155 2,933 1,640 1,474
expenses (k€/year)
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4.2.8 — NoIsE

To monitor noise pollution, in 1999 Saras planned and implemented annual, system-
atic controls of sound levels in the local area, by means of phonometric surveys to
establish the acoustic characteristics of the surrounding environment.

The surveys have been repeated over the years at the same measurement points, some
of which are located in the Saras plant and in the streets adjacent to its boundaries,
while others are in access roads and in Sarroch city centre. The location of the meas-
urement points is shown on the map at Figure 20. The cartographic basis for the map
is taken from the Municipal Town Plan. In assenza della classificazione acustica del
territorio comunale, ai sensi della legislazione vigente, trovano applicazione i valori
limite per il rumore nell'ambiente esterno previsti dal D.P.C.M. 1/03/1991, presentati
nella tabella seguente.

Mg base mndd urban gooe legend taken from te municipal town plan

SUNE LEGEND
AVENIUCTPAL TOWN IFAMN

U rhen <ownes
-lllllu-ﬂnd'ﬂlnc
B e it e
BB AN artiss sume

Hewl witumk Wudies
B il ane
-l-iu-_ntllﬂlw-'r
B2 e
B Heany b ik o
= iR piluis e imgian

NOHSE MEASUREMENT STATIONS

.-E.E::':"ﬂhh .-ml‘mi-ﬁ-*h

- - Saanin sl v "ﬁu
Fieure 20 Location of noise measurement stations
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[Prime Ministerial Decree
In the absence of an acoustic classification for the municipal area, the thresholds for of 1 March]
external ambient noise stipulated by the Prime Ministerial Decree of 1 March 1991 are
used. These are shown in the table below.

TABLE 62 Thresholds for external ambient noise — Prime Ministerial Decree of 1 March 1991

Categories of the area’s Areas corresponding Daytime lLimits*** | Night-time limits+++
intended use to the area of interest LAeq [dB(A)] LAeq [dB(A)]
The entire national territory ~ External areas bordering on 70 60
the Saras production site
Zone A* 65 55
Zone B** Sarroch city centre 60 50
Industrial zone Saras production site 70 70
only

*Areas of historic or artistic interest or of particular environmental merit in the region under consideration
*#xCompletely or partially built-up areas other than those in zone A
*#¥kThe daytime period runs from 6 a.m. to 10 p.m.; the night-time period runs from 10 p.m. to 6 a.m.
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Tables 63A and 63B show the noise levels recorded at some of the measurement points
for the last three years. Specifically, Table 63A shows the emission values recorded at
some of the stations located at the boundaries of the site, i.e. nos. 3 and 6. The appli-
cable limits are those stipulated by the Prime Ministerial Decree of 1 March 1991 (and
shown in Table 62), but the limits for Category V, which could reasonably be applied to
the areas of the municipality where the measurements in question were recorded, are
also shown (these are 5 dB lower and therefore extremely conservative).

mBLE 63A Noise (emission) levels at representative points near the boundary of the
Saras site

Acoustic classification Values measured [dB(A)] Emission limit (applicable

E{é?gfh/{uﬁmﬁallggﬁ' . (L90 values) near emission sources)

Year Daytime Night-time  Daytime Night-time

period* period*® period* period*
2009 48.5 48.5
The entire national 3 2008 45.2 46.6
territory 2007 44.5 51.5
(external areas 2006 497 517 70 50
bordermg' the Saras 2009 335 410 (65%%*) (55%**)
production site)
6 2008 38.7 B1.9**
2007 37.2 47.0
2006 42.3 43.4

*11 periodo diurno si estende dalle 06:00 alle 22:00, il periodo notturno dalle 22:00 alle 06:00. I valori sono riferiti alla clas*
The daytime period runs from 6 a.m. to 10 p.m.; the night-time period runs from 10 p.m. to 6 a.m. The values relate to the
classification for “the entire national territory”, in accordance with Article 6 of the Prime Ministerial Decree of 1 March 1991.
**& From values prepared from annual monitoring with reference to important indicators used for ascertaining emission limits.
#k* Values typical of Category V (predominantly industrial areas), which are 5 dB lower and therefore conservative com-
pared to the limits in force, stipulated by Presidential Decree of 1 March 1991.

Table 63B shows the noise immission values recorded at two stations in the external en-
vironment located in Sarroch city centre, near the boundaries of the industrial site (nos.
14 and 15). These values relate to the statistical parameter L90, i.e. the noise is above this
level for 90% of the time. This parameter can be considered to include industrial noise,
which is continuous and largely sustained over time, in the sense that the value recorded
excludes one-off acoustic events and includes the noise generated by the Saras site, other
sites and acoustic events of a significant duration not caused by Saras (e.g. vehicle traffic
noise). The applicable limits stipulated by the Prime Ministerial Decree of 1 March 1991
are shown. These limits are the same as the ones for Category III of the municipal area, to
which the areas in which these points are located might reasonably be assigned.

tBLE 63B Noise (immission) levels at representative points in the centre of Sarroch

Acoustic classification Values measured [dB(A)] Emission limit (appli
A et 5 n li pplicable
Eg&“g%‘lﬁg‘gﬁaﬁ%"i . (L90 values) near emission sources)
Yoar Daytime Night-time  Daytime Night-time
period* period* period* period*
2009 45.5 43.0
14 2008 40.5 44.3
2007 39.6 43.0
Zona B 2006 414 438 GO+ SOt
Sarroch city cent - :
(Sarroch city centre) 2009 75 55
15 2008 374 43.7
2007 45.0 43.0
2006 39.8 48.3

*The day-time period runs from 6 a.m. to 10 p.m.; the night-time period runs from 10 p.m. to 6 a.m. The values relate to the clas-
sification for “the entire national territory”, in accordance with Article 6 of the Prime Ministerial Decree of 1 March 1991.

**k From values prepared from annual monitoring with reference to important indicators used for ascertaining immission limits.
*+% Values typical of Category 111 (mixed areas), which are the same as the limits in force, stipulated by the Prime Ministe-
rial Decree of 1 March 1991.
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Grarico T63B Noise levels at the representative points located in the centre of Sarroch - L90 values - daytime
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Chart T63B shows the complete series of data recorded at all the measurement points
located in Sarroch city centre, compared with the applicable legal limits. Each bar of
the histogram is labelled with a number identifying the corresponding noise measure-
ment station shown in Figure 20 on page 103. The differential criterion is not appli-
cable to the existing continuous production cycle plants or plants that already held
permits at the time the decree came into force, as in the case of the refinery and the
IGCC at the Sarroch site, pursuant to Art. 31 of the Ministerial Decree of 11 December
1996. Following a specific request from the assessment committee for AIA permits,
Saras submitted, as a provisional measure prior to the completion of the municipal
acoustic classification, an acoustic classification relating to the measurement points
being surveyed in April 2008. The provisional classification, which was determined by
an acoustics engineer, was based on the zones contained in the Municipal Town Plan,
applying the criteria for defining acoustic categories set out in the Ministerial Decree
of 14 November 1997.
Specifically:
stations located at the boundaries of the plant (points 1 to 10) were deemed to fall
into Category V: “predominantly industrial area”, with limits of 65 dB(A) during
the day and 55 dB(A) at night, except for points 9 and 10, which, given that they
fall within the boundaries of the plant, are to be considered, to all extents and
purposes, to belong to Category VI with a limit of 65 dB(A) for both daytime and
night-time periods
most of the stations located in Sarroch city centre (points 11 to 17) were deemed
to belong to Category II: “predominantly residential areas” with limits of 55 dB(A)
during the day and 45 dB(A) at night; or Category I1I “mixed areas” with limits of
60 dB(A) during the day and 50 dB(A) at night.
Forthcoming studies will refer to existing legal limits if the municipal acoustic clas-
sification plan has not been approved.
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4.2.9 — VISUAL IMPACT

The company has also made a commitment to improving the plant’s visual impact,
which has been stepped up since 2000. Improvements were made to structures and
spaces comprising areas in direct contact with the outside: these involved naturalisa-
tion projects to provide areas of continuity between the site and the region. In par-
ticular, the junction on the S.S.195 was rebuilt and the green spaces in the car park
were improved.

In 2007-2008, in the IGCC power generation plant (boilers U702, U702 and U703), the
new condensation circuit to reduce the plumes of smoke emitted into the atmosphere
resulting from steam emissions came into service.

The mechanical installations for the new circuit to eliminate the plumes of steam
released into the atmosphere by the U950 deaerator are scheduled to be completed
in 2010.

4.2.10 — Opours

In the past, the company received a number of reports on the presence of unpleasant
odours outside the site. As a result, in 2004, it conducted an initial investigation to
identify the sources of the odours reported in the surrounding area.

In the following years, the company undertook more in-depth investigations and anal-
ysis, which led in 2008, after a phase of experimentation, to the development of a
monitoring methodology using a combination of analytical techniques, modelling and
olfactometric assessments. The ultimate objective of the work is to arrive at an assess-
ment of the main odour-emitting sources and the possible events that could generate
an olfactory impact on the surrounding area.

In 2009, a number of different sampling and analysis activities were performed within
the refinery (sources) and in the parts of Sarroch most at risk (receivers). These
activities were necessary to validate the methodology and prepare the Monitoring and
Control Plan for odour emissions.

In accordance with the regulations in the AIA permit (preliminary assessment of 12
January 2009), the Monitoring and Control Plan was submitted to the Ministry for the
Environment in October 2009. This document describes the methodology, timeframe
and methods of communicating the results obtained.

The methodology is based on an integrated approach that uses instrumentation and
sensory techniques to examine the odour-emitting sources and identify the com-
pounds responsible for the odour (tracers), in conjunction with modelling to study the
dispersion of odour-emitting compounds into the atmosphere. This approach provides
an accurate assessment of the olfactory impact produced by the emitting source on
the receivers at risk.

The Plan includes two six-monthly monitoring campaigns: a “summer” one in the
spring/summer (June-July) and a “winter” one in the autumn/winter period (Novem-
ber-December). The refinery and the points at risk in Sarroch will be investigated in
both campaigns.

The first monitoring campaign will start in June 2010.

!United States Environmental Protection Agency
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4.2.11 — LESS SIGNIFICANT ENVIRONMENTAL ASPECTS

PCBs

Polychlorinated byphenals (PCBs) are chlorinated organic compounds that are chem-
ically and thermally extremely stable. For this reason, they were widely used in the
past as dielectric fluids in electrical equipment (e.g. industrial transformers) before
the dangers were recognised and their use banned.

Today, the sale and use of PCBs in new applications is prohibited but, given the rec-
ognised difficulties in disposing of such substances, there are various legal provisions
that apply to existing equipment, according to the quantities and concentrations of
PCBs present. Following an inventory and periodic analytical checks, the 130 oil-insu-
lated transformers were decontaminated by removing the PCBs. Periodic checks are
undertaken to ascertain the condition of the transformers and to ensure that the PCB
content is kept below the minimum threshold required by law to consider an item of
equipment decontaminated.

Asbestos

Asbestos was used for a long time in a variety of industrial and domestic applications
until the dangers of this material were discovered and its use banned.

Over the years, Saras has implemented the requirements of sector legislation. It has
compiled an inventory of materials containing asbestos, notified all the supervisory
authorities and decontaminated plant and equipment when any maintenance was car-
ried out. Cement asbestos roofs have gradually been eliminated over the years, from
a surface area of 10,800 m? in 2004 to the complete absence of such roofs on the site
today. Any asbestos still present (as an insulator used in the layers of insulation on
pipes) is protected from the effects of atmospheric agents that could alter its integrity,
and is removed when maintenance work is carried out. Specialist firms are used when
asbestos is discovered.

Ozone-depleting substances

Legislation stipulates specific management procedures to prevent the dispersal of
these substances into the atmosphere and to ensure their progressive elimination
from the production process.

All the equipment in the facility is checked via periodic maintenance operations by
specialist personnel.

In recent years, the company has gradually been replacing ozone-depleting substances
with others that do not have this effect.

Currently, the only substance of this type is Freon R22, which is present in a total
quantity of 1,203 kg. The use of this type of substance as virgin gas in existing air con-
ditioning plants is permitted until 31 December 2009. As recycled or reclaimed gas,
it will be permitted until 31 December 2014. From 1 May 2015 its use as recycled or
reclaimed gas will also be banned.

Non-ionising radiation (electromagnetic fields)
The main sources of electromagnetic fields in the facility can be broken down into two
broad categories:
point sources such as pumps, electrical switchboards, motors
linear sources, i.e. conductor cables for transmitting electricity, such as the buried
cable operating at 380 kV that transmits electricity from the IGCC to the ENEL
electrical substation situated on the western boundary of the site.
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[Ministerial Decree of 11 October
2001]

[Law 257/1992, as subsequently
amended ]

EC Regulation 2037/00
and Presidential Decree 147/2006]
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A study on the presence of electromagnetic fields was carried out across the whole
site and at external measurement points near the boundary in 2004. It was repeated
in 2007 using the same methodology but with an increased number of measurement
points.
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Ficura 21 Map of sampling lines for
investigation of electromagnetic fields

[Prime Ministerial Decree of 8 July
2003]

As shown in Figure 21, measurements were made along four main lines:

- thefirst line largely follows the route of the buried 380 kV cable, which constitutes
the main source of electromagnetic fields in the site

- the second follows the route of the buried cable but at a distance of around 200 m

- the third and fourth follow the inside and outside of the site boundaries respec-
tively

The results obtained for both the electrical and magnetic fields are much lower than

the legal limits stipulated for exposure of the general public.

The electrical field values decrease very rapidly as the distance from the buried cable

increases and are undetectable at just a few metres away.

The magnetic field values measured along the external boundary do not exceed 1.5

nTesla, compared to a limit of 100 pTesla for exposure of the general public and a

limit of 3 nTesla, set as a qualitative objective. As expected, the maximum values were

measured along the route of the buried cable and near to the ENEL electrical substa-

tion. These were 20 nTesla and 10 pTesla respectively.
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Ionising radiation

The sources of ionising radiation in the facility consist of small radiogenic sources in
level gauges and analytical equipment located in the internal laboratory. All radio-
genic sources are adequately confined and are checked annually by an appropriately
qualified specialist pursuant to Legislative Decree 230/95, as subsequently amended.

109

[Legislative Decree 230/95]




110

[EC directive 98/70 “Autoil”,
amended by EC directive 2003/17]

Saras S.p.A. - Environmental Declaration 2010 4. Environmental aspects

4.3 — Indirect environmental aspects
4.3.1 - Probuct DESIGN

4.3.1.1 — General

Saras carries out research and development activities aimed at designing products
that meet the demands of the market and the requirements of environmental legisla-
tion. Bringing plans to modify products to fruition usually also requires adjustments
to be made to existing plants. The modifications that need to be carried out on the
site’s plant and equipment are also designed and developed in-house with the assist-
ance of specialist engineering companies. Product design is mainly developed at the
Milan office, while plant design and engineering activity is undertaken by the Sarroch
facility in close co-operation with the Milan office. As shown in Table 64, both product
innovation and plant engineering design declined slightly year-on-year, mainly due to
the peak in activity in 2008 relating to the large investment plans that were to be un-
dertaken in 2009. However, the total indicator values are still considerably higher than
the average of the previous four years (2005-2008), which confirms the company’s
ongoing commitment to this area.

TABLE 64 Design and engineering activities

L 2006] 2007 2008 2009
Product design hours/thousands of hours worked 3.0 4.7 4.6 45
Plant & equipment engineering hours/thousands 20.1 22.2 24,7 23,2
of hours worked
Total hours of product design and plant & equip- 23.1 26.9 29.3 21.7

ment engineering/thousands of hours worked

CHART T64 (hours/ khours worked)
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2006 2007 2008 2009

m Design Engineering Total

4.3.1.2 — Low-sulphur fuel oil
In recent years, the production of motor vehicle fuels has been guided by legislation
on the determined reduction of sulphur, as described below.

- sulphur content in gasoline and diesel fuel must be less than
50 ppm

- the sale of gasoline and diesel fuel with sulphur content of
less than 10 ppm

From 1 January 2005

From 1 January 2009 - sulphur content in gasoline and diesel fuel must be less than
10 ppm

To enable Saras to achieve the 2009 objective for reducing the sulphur content of
gasoline, it was necessary to modify the FCC plant by installing the new U800 desul-
phurisation unit. Note how from 2005 to 2008 (particularly in 2008) the quantity of
sulphur in finished products entering the market decreased significantly, which led to
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the increase in the quantity sold as a product. This can be attributed to the company’s
ongoing investment in the desulphurisation capacity of the production plants, which
led to the completion of the gasoline desulphurisation plant in 2008. This has allowed
the refinery to comply with the new European requirements stipulating a sulphur con-
tent in gasoline of 10 ppm, which entered into force on 1 January 2009. As shown in
Table 65, the indicator relating to the sulphur content in products compared with the
quantity of sulphur entering the site with raw materials, which had fallen steadily
and significantly since 2005, increased slightly in 2009, although it remained on a par
with the value recorded in 2008. This is substantially due to the increased production
of fuel oil, the product with the highest specific sulphur content, given that it was
not possible to complete the upgrading of products during the planned maintenance
phase carried out on the Sarroch site during the year. The TGTU plant for the treat-
ment of tail gases and sulphur recovery, which was built in 2008, was fully operational

throughout 2009, allowing the company to significantly reduce the sulphur content of
emissions.

TABLE 65 Sulphur content in products

| Parameter | __2006] 2007 2008] _2009]
Quantity of sulphur in products/quantity of sul- 11.2 5.8 1.3 2.3

phur entering the site with raw materials (%)

cHART T65 (%)

20
18
16
14
12
10

8

R N

2006 2007 2008 2009

B Quantity of sulphur in products/Quality of incoming sulphur with raw materials (%)

As a result of the above, the quantity of sulphur recovered in the production cycle
compared with the quantity entering the site increased, as shown in Table 66.

TABLE 66 Quantity of sulphur recovered in the production cycle

| Parameter | __2006] 2007 2008] __2009]
Quantity of sulphur produced/quantity of sul- 85.9 91.0 95.5 95.9

phur entering the site with raw materials (%)

cHART T66 (%)
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111



112

Saras S.p.A. - Environmental Declaration 2010 4. Environmental aspects

Range of oil products

In recent years, the production and sale of oil products has increasingly revolved
around the “light” fractions, while the refinery’s production of heavy distillates was
for the most part destined to be converted into syngas for the purposes of generating
electricity in the IGCC.

Table 67 below shows the figures relating to the fuel oil fraction produced compared
with total oil products: as mentioned earlier, production of fuel oil increased in 2009
due to intensive planned maintenance activity.

TABLE 67 Fraction of fuel oil as a percentage of total oil products

L 2006] 2007 2008] 2009}
Fuel oil produced/total oil products (%) 7.5 5.7 6.1 8.7

cHART T67 (%)
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As described in section 3, the production cycle of the IGCC removes the pollutants
in the heavy hydrocarbons used as feedstock for the plant. This applies particularly
to sulphur, which is recovered and sold, thereby contributing to the positive results
shown in Table 66 on the previous page.

Summary of considerations relating to the indirect aspects of product design

Based on the foregoing, it can be observed that:

- the lower sulphur content in motor vehicle fuels destined for sale leads to a reduc-
tion in SO, emissions from vehicle traffic

- the production of syngas obtained from the gasification of heavy hydrocarbons
maximises the use of incoming raw materials and allows the sulphur content to be
recovered

- sulphur recovered from the production cycle is effectively considered a product,
which is sold and used as a raw material in other production cycles (e.g. for the
production of sulphuric acid), thus reducing the need for natural raw materials
(minerals) to be refined, with further savings of energy and other resources.
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4.3.2 — TRANSPORT

Maritime traffic

All raw materials entering the site and a significant portion of oil products leaving
the site are transported by sea. Given the large number of ships (around 750-800 per
year), Saras has for several years promoted a policy of selecting and checking the
ships used, with the aim of preventing accidents and spills of hazardous substances
at sea. It has done this ahead of the deadlines stipulated by European regulations for
discontinuing the use of single-hulled ships.

As early as 2006, Saras met the deadline stipulated by the regulation for 2010 relat-
ing to the discontinuation of single-hulled ships and is considerably reducing its use
of ships with segregated ballast tanks (SBTs), which must be taken out of operation
entirely by 2015. Table 68 shows the numbers of double-hulled ships compared to the
total number of incoming ships. As can be seen from the figures, the percentage of
double-hulled ships has increased considerably in the space of a few years, while the
percentage of ships with SBTs has fallen sharply.

TABLE 68 Double-hulled ships

| Parameter | ___2006] 2007 __2008] 2009}

Ratio of double-hulled ships to total ships (%) 95.0 95.0 99.0 100.0
Ratio of ships with segregated ballast tanks to 5.0 5.0 1 0

total ships (%)

CHArT T68 (%)

100

80
60
40
20

0

2006 2007 2008 2009
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Given the potential seriousness of accidents at sea, Saras selects ships by consulting
international databases (e.g. SIRE) containing the results of checks made on trans-
port ships, and carries out a programme of direct checks, encompassing both techni-
cal and operational aspects, on ships arriving at the marine terminal.

Saras has adopted the “Minimum Safety Criteria” document as its benchmark specifi-
cation in accordance with the ship inspection protocols established by the Oil Compa-
nies International Marine Forum (OCIMF), an organisation that promotes improve-
ments in safety, responsible environmental management in the transportation of oil
and its derivatives, and marine terminal management.

A high number of ships are checked and this has increased over the years, as shown
in Table 69.

The ships expected at the site are meticulously checked at the port of departure be-
fore they set sail by specialist companies on behalf of Saras.
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the prevention of pollution

from ships, MARPOL 73/78, and

EC Regulation 417/2002, as amended
by EC Regulation 1726/2003]

[table of objectives and measures
objective 16, page 125]
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objective 17, page 125]
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TABLE 69 Ship safety checks

Parameter ] 2006 _2007] 2008 __2009]

Ratio of number of ships checked to total ships (%) 39.1 38.3 41.0 42.0

cHART T69 (%)
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Road traffic

The road traffic caused by the activities carried out on the Saras site is due mainly to:

- transport of refined oil products via tanker trucks (around 47,000 vehicles a year)

- transport of sulphur via articulated lorries (around 3,900 vehicles a year)

- transport of auxiliary production materials and substances (around 400 vehicles a
month)

- transport of employees of the company and of external companies working on the
site (around 800 motor vehicles and 60 buses a day)

The table below shows the indicator for heavy vehicle traffic, which mainly consists of

tanker trucks for transporting products and, to a lesser extent, articulated lorries for

transporting sulphur.

TABLE 70 Road traffic

[ Parameter | ___2006] __2007] __2008] 2009}

No. of heavy vehicles/kt raw materials 3.44 3.54 3.2 3.58
(no. of vehicles/kt raw materials)

cHART T70 (%)

5
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m Global indicator of road transport

In 2007, the company implemented a regular programme of checks to verify the com-
pliance of the tanker trucks used for transporting products. 18.8% of tanker trucks
authorised for entry were checked, representing a rise on the 17% checked in 2007.
The percentage of ships checked via the “Safety on Board” service is also continually
increasing. This involves specialist personnel checking the safety of all the operations
involving the unloading of crude oil and the loading of products (fuel oil, heavy diesel)
at the marine terminal.
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4.3.3 — ENVIRONMENTAL CONDUCT OF EXTERNAL COMPANIES

Saras has put in place appropriate procedures governing relationships with third par-
ties involved in the site’s activities. These are intended to ensure that the conduct of
the staff of external companies complies with Saras’ policies on safety, health and the
environment.

Saras places great value on the commitment of external companies to achieve and
maintain certification of their quality, environmental and safety management sys-
tems. 2009 saw a rise in the number of companies that had a certified environmental
management system (see Table 71), totalling 17.8% as a proportion of the increased
number of suppliers. Other companies are currently working towards achieving cer-
tification.

TBLE 71 Percentage of external companies with certified management systems

Parameter | 2006] 2007] _2008] 2009]

Subcontractors with ISO 9001 certification 55.2 61.2 58.5 67.7
(quality management system) (%)

Subcontractors with ISO 14001 certification 13.9 145 14.0 184
(environmental management system) (%)

Subcontractors with OHSAS 18001 certification 2.3 2.3 3.9 5.3

(occupational health and safety management system) (%)

cHART T71 (%)
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Before being allowed to carry out any type of activity at the site, each company must
satisfy the necessary conditions by demonstrating that it complies with the basic legal
requirements relating to administrative, tax and insurance matters and that it oper-
ates in conditions conducive to health and safety and that safeguard the environment
both on the industrial site and outside it.

Before entering the facility, employees of external companies undergo further basic
training on the risks relevant to the areas in which they will work. This is in addition
to the requirement that they must work in accordance with their own company’s or-
ganisation plan on safety.

Saras plays an active role in the provision of training on health, safety and environ-
mental protection to the employees of external companies. With regard to Table 72, it
should be borne in mind that employees of external companies worked a considerably
higher number of hours in 2009. This figure more than doubled compared with the
previous year, with the resulting knock-on effects on the indicator.
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TABLE 72 Training for external companies

[ Parameter | ___2006] __2007] 2008 __2009]

Training for external companies: no. of training 0.25 0.35 0.20 0.14
hours provided by Saras on the environment

and safety/no. of hours worked by external

companies (%)

cHART T72 (%)
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One of the major impacts of external companies’ activities, in environmental manage-
ment terms, relates to the generation and management of waste.

Two specialist waste treatment companies operate on the Saras site, as shown in sec-
tion 4.2.6, on page 94.

Specific procedures govern the methods of waste management at the plant, includ-
ing the transfer of waste to waste treatment plants and storage areas. The work of
the external companies that manage the waste treatment plants is subject to regular
checks and various audit activities, in accordance with the waste management proce-
dure. More generally, the conduct of employees of external companies is the subject of
checks under the Arrow programme (section 4.4.2, page 118).

Note that most of the waste generated by the activities of external companies on the
site is dealt with and accounted for by Saras.

This applies particularly in periods of general shutdown and plant maintenance when
more waste is produced.

4.4 — Management performance indicators

In addition to specific indicators for various environmental aspects and the environ-
mental factors that are or could be involved, Saras has defined other types of indicator
that allow it to monitor certain activities essential for improving the environmental
management system.

These indicators relate to training and audit activities, and engineering work aimed at
developing technological and plant improvements.

4.4.1 — TRAINING ON ENVIRONMENTAL PROTECTION AND SAFETY

Staff training on environmental protection was given a particular boost in 2005 with
the launch of information and awareness-raising initiatives on the environmental
management system throughout the company.

Specific in-depth training sessions were arranged for operational staff, focusing par-
ticularly on the management of atmospheric emissions and discharges into water. The
company’s auditors attended specific training modules, to prepare them for conduct-
ing internal audits.
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Thus the indicator on environmental training for in-house staff peaked in 2005, due to
the drive to familiarise all staff with the objectives of the environmental management
system, and the training on the new concepts introduced. In the next few years, how-
ever, the indicator continued to represent a significant proportion of the total figure
for training, mainly aimed at updating and maintaining skills.

TABLE 73 Environmental training for in-house staff

[ Parameter | __2006] __2007] __2008] 2009

Environmental training for in-house staff: 8.28 7.39 10.30 13.23
no. environmental training hours/total
training hours (%)

cHART T73 (%)
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Training on health and safety issues complements environmental training. Training
on these issues begins when staff first join the company and continues throughout
their working lives with Saras, with theoretical instruction and practical exercises.
Staff assigned to fire-fighting teams participate in a series of special training exercises
relating to emergency management.

Saras’ commitment to emergency management training and exercises, which could
have an impact on both individual health and environment protection, can be seen
from the figures in Table 74.

TaBLE 74 Emergency management training for in-house employees

Parameter | ___2006] __2007] __2008] 2009

Training for emergencies: no. of hours of 23.06 21.76 17.73 23.02
emergency management training/total training
hours (%)

cHART T74 (%)
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4.4.2 — AUDIT ACTIVITIES

Saras places particular emphasis on the conduct of internal audits as a verification,
training and improvement tool. The company employs 61 internal auditors trained to
carry out quality, environmental and safety audits. This equates to around 5% of the
total Saras workforce.

Internal audit activities are planned annually and combine environmental, safety and
quality management issues to ensure that all activities that directly or indirectly influ-
ence these areas are included for each process audited. Audits may reveal areas for
improvement or failure to comply with the procedures of the management system or
reference legislation. These nonconformities are formally reported to the managers of
the activities in which they were encountered so that measures can be identified to re-
store conformity and avoid a repetition of such breaches. This indicator has remained
virtually unchanged compared with 2008.

TABLE 75 Internal audit activities (combined environmental, safety and quality audits)

[ Parameter | ___2006] __2007] __2008] 2009}

Internal audit activities: no. of hours spent on 4.38 4.37 4.15 4.15
audit/total hours worked by auditors and emplo-
yees undergoing audits (%):

cHART T75 (%)
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m Time spent on internal audit activities

Other checks are also regularly carried out on the methods of managing operating
activities following the launch of the Arrow programme.

The programme is effectively an internal plan of field inspection visits (audits) cover-
ing the whole of the site, the adjoining national storage facility and the wharf. The aim
of the project is to develop an awareness of accident prevention and environmental
protection both in the audited employees and the auditors. To achieve this aim, the
Arrow programme relies on an extensive programme of inspections in the facility’s 24
operational and administrative areas. Arrow inspections are carried out by groups that
normally comprise a director or manager from the parent company, 3-4 technical and/
or administrative employees and staff safety representatives. The constitution of the
24 audit groups changes each month, as does the area that each group is required to
inspect. The Arrow programme has been operational for many years and is carried out
regularly, as shown by the indicators in Table 76.

TABLE 76 Arrow programme activities (field inspections)

[ Parameter | ___2006] __2007] __2008] 2009}

No. of hours spent on activities 1,774 1,966 1,942 1,606

Hours spent/hours worked by auditors and 0,12 0,12 0,12 0,12
employees undergoing audits (%)
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4.4.3 — INVESTMENT IN ENVIRONMENTAL PROTECTION AND SAFETY
Saras has implemented a number of major projects to improve environmental per-
formance, site safety and employee protection, which has led to an increase in total
investment in the environment and safety. Information on investment in the environ-
ment and safety is given below.
Investment has increased considerably since 2005 in line with the 2008-2011 indus-
trial plan. Projects relating to the environment concern:
ongoing work on the dynamic groundwater control barrier
launch of heat recovery operations at the FCC plant
ongoing installation of double seals on gasoline pumps
ongoing tank and pipeway paving
ongoing installation of double bottoms in tanks
launch of project to build a monitoring system for the T2 smokestack
launch of project to build a monitoring system for the FCC/CO boiler smokestack
launch of project to build a monitoring system for the CCR/alkalisation smoke-
stack
Investment in safety involving either improvements to existing safety equipment or
modifications to plant and product movement systems are as follows:
fitting of further product volume interception valves to the FCC plant
replacement of glass ‘Klingers’ with magnetic ones in the processing plants
continued upgrading of the fire prevention system and the purchase of new equip-
ment
continued upgrading of the fire and hydrocarbon detection systems
safety improvements within the tank containment basins
work on the fire protection systems for the alkalisation and T1 plants

TABLE 77 Investment in improvements to environmental protection and safety

Parameter | ___2006] 2007 __2008] 2009}

Investment in environmental protection (k€/ 12,250 11,320 15,160 11,690
year)

Investment in safety (k€/year) 5,395 6,740 6,345 6,608
Total investment in the environment and safety 17,645 18,060 21,505 12,298
(k€/year)

CHART T77 (ké/year)
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Environmental objectives and programmes

Complete, accurate and transparent information remains the solid basis of any dialogue.

In this section, Saras presents its environmental improvement objectives for the period 2009-2013 and the activities
it carried out in 2009.

The information and figures contained here show the areas where Saras is working towards new improvements
that are expected to be achieved in the next few years: the result of technological and managerial decisions that are
consistently aimed at achieving simultaneous progress on health, safety and the environment.

Saras is committed to clarity and completeness of information, which will allow it to engage in clear, concrete and
ongoing dialogue with stakeholders, in order to give the surrounding area the answers that it expects.
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Environmental objectives and programmes

5.1 — Environmental improvement objectives planned for 2010-2013

With regard to the objectives presented in this section, it should be noted that the
environmental objectives for 2009-2013 were rescheduled during the first half of 2009,
mainly as a result of the current situation on the international markets and the recent
global financial and economic crisis, which meant that the company had to revise its
investment plans for 2008-2013 (see objectives 2B, 2C, 2D, 4A, 6A, 6B and 13B).

The rescheduling of the investments set out in the table on the next page has caused
the period of implementation for the activities to be postponed for a maximum of two
years.

In the Environmental Declaration’s table of objectives to be completed in 2010, there
are still the two new objectives relating to the continuous monitoring of atmospheric
emissions from the CO boiler and Topping2 smokestack (see objective 3C and 3D), in
line with the AIA plan. At the same time, by summer 2010 a similar measure will be in
place for the smokestack of the CCR/AlKy plant.

For each EMAS objective, one or more actions have been put in place and the indica-

tors for monitoring the progress made towards achieving the objective and the period

of implementation have been identified.

This year, the table of objectives has been expanded to include a column showing the

situation at end-2009.

The main objectives relating to significant direct environmental aspects are:

e Atmospheric emissions, with measures to reduce the quantity of pollutants and
extend continuous monitoring

e Energy consumption, with measures to recover energy and consequently reduce
fuel consumption

e Prevent potential spills of hydrocarbons into the soil, with the extension of
paved floors in the storage areas and, in parallel, oil recovery activities using the
dynamic barrier

The objectives linked to significant indirect environmental aspects relate specifi-

cally to:

e Sea traffic and road traffic, with increased monitoring of ships used to transport
raw materials and road vehicles used to transport products.



123

Saras S.p.A. - Environmetal Declaration 2010

5. Environmental objectives and programmes

"SONSST [BNJORIFUOD PUB [ROIUYDD} 0F ONP ST )T(Z PUE §((7 USOMIOq SO[RISOULL} UT 0FURYD Y} {0T(Z JO PUS 0y} 910§0q pajuoura[dutl 9q 0} pa3oadxe st sjue(d gJ-p7 PUB gd-7 03 JO SYIRISOYOUIS A1} UO SUOISSIWA () Pue SLd “ON “0S jo Suttojruour oy, -
"A[SNONUIIN0D PajeIado SWAYSAS ouIes ayj pey 1Bk ojoym
AU} 10J AN[BA POJRWIIISA Y ST %(T JO 91Ny A, *901AIdS 0jul Jnd 10/pPUB PA[[BISUI 9IOM SUIAISAS £19A00A AU} JUAWIOUI DY} WIOIJ GO(Z UT PAPIOIDI [10 [9NJ WO SUOISSTUID UL UOTJINPAL PAJRUINSI 91} 03 SI0Jo1 (%G°¢) 6007 JO PUS Ay} e uoIyenyis ayy 10 oandy oy, - 1

1yStom £q %66
110 [N UT NPISI UOQ UBY) SSA] JO ONPISAI UOIRD © YIIA
‘0707 Ul pouTeIuTeu pue (%6'6) our oanoelqq | 0102 - 6002 [ -1eo jo % ofesare renuue SO1ISLI9JORIBYD PAIMbAI A Yjim 10 [ong axedald - ¥ | [10 [0 Jo osn oy} Jo uorjeuLIyuo) | g

SUOISSTUIa () JO %8 -
SUOISSIUIO 1STP JO %66 -
suorsstuIa “ON Jo %01 -
SUOTSSTUIA "0 JO %G8 -

:0% SULIOJTUOUT SNONUIIU0D

SULIOJTUOUI SNONUTIU0D JO UOISUQ)X0 pUR YIRISONOWS PISI|

'600 Ut pajaydurod Apnys Aiqises] ‘ssefold ur Y1oa\ 6102 I9pun suoIssIwe Jo % Wwo)sAs SULIOYTUOUT SNONUTIU0D BYY Juowrd[dW] - V | -eIjudd mou 10§ Apnjs A[iqisea | §
“010g 1sn8ny (g £q 00108
ojut jnd pue pejse) ‘paf[eisul A[[ny oq 03 pajosdxa osfe st jue[d gdurddog, oy) o e o, o1 J0 YOEISONOLES a1 10 SIOSSIUED
J0 YDEISAYOUIS a1} 10§ UIdYSAS SULIOJUOUI SNONUIIUO0D DY, *$80I501d UT IO 0102 00 pue §Ld “ON “0S 10j wojsAs SurO}UOW SNONUNU0D BYY [[BISU] - (I

*0T07 9Sn8nY (g £q 9914198 0juT Ind pue PRIS)

‘pa[easur Af[ny oq 07 paroadxe osfe st Jurld I8[10G OO O JO YIrISOY Jued 107104 OO 8Y} JO HORISONOWS HY} UO SUOIS

-OUIS O} 10J UIOJSAS SULIOJUOU SNONUTIUOD Y, $$9I504d UT YI0p 0106 -Swe O pur 0N ‘0§ 10j UIa3sAs BuLI0}UOUT SNONUIU0D BUY [[EISU] - )

‘0102 Isnsny (g £q 99 0107 Jo pue oy} £q uoryerfesuf SuoIssiws 0 Jo %09 -
-La10s ojut ynd pue pojse) ‘pafelsul A1y aq 03 pojoadxa stjueld AYIy queld AY[Y/A100 O} JO YORISAYOUIS A1} U0 SUOISSTUId SUOISSTUId JSTIP JO %GQ -
/400 9y} J0j UIdjsAs SULIOJUOL SNONUTIU0D BY], ‘$s81501d UL IOM 0102 - 6002 00 pue §Id ‘XON ‘Z0S 10§ urojsAs SuLIojIuow SNONUIju0d 9y} [[eIsu] - g suoIssIwe *ON Jo %06 -

2
‘9[qR[TRAR AT[NJ SeM WOYSAS o) ‘[Lady SUOISSIUD "0 % %599 -
Surmp aurrumop jo poriad © 10§ 9deoxy “YoIejy Ul UBSaq SUOISSIUS JO SULI0] SULIOYTUOUL SNONUTIU0D | syued Zf-p7 PUB Z4-67 O3 JO SYIRISOOUIS AU} UO SUOISSIULd ()) PUB ST.d 109 SuLI

-[UOUI SNONUIJU09 ‘SUOIIR[NO[R) SUISN PAIOJIUOW SI9M SUOISSIUIS UayM poriad 6002 19PUN SUOTSSIWD JO % | “ON ‘Z0S 10§ W0JSAS ,SULIOJIUOUT SNONUTIIO0D DU} JO OIIAIOS OJUI A1y - Y | “OIUOUL SNONULUO0D JO UOISUIXY | §
UOT}ISURI] © I}V "6007 1qUIBa(] Ul PAISAI[AD SIdsA[euy (107 [Ldy Ul paso[) o 0 e ’ : :

(ZYAD) YOrISOYOUWS POSI[RIIUSD MU Y} 0} PONP q
[ yorym ‘sjuerd zumnoep pue punnae ‘gSA ‘LY ‘zéurddog, o) urody
SQUINJ A1} JO JeAY ACISUSS ) UI0IJ ASIOUS 1940091 03 1910 ® [[RISU] -

‘8005 Ut paga[durod Apnys AIqisea e10%
(T9AD) suerd rsurddog, ayy woiy
L8102 SOUINJ Y} JO JBAY A[(ISUSS B} UI0I] ATIOUD 10A0DAI 03 IA]I0] B [[BISU] - )
sjun uorjesunyd
7102 -0$9P 00LN-00S0 OYI WOIJ £ZIOUS 10A00I 0] QINSLAUT JUQUISAUI] - g

"PASO[D) ;%01 PUNOIE JO UOIIINPAI © 8oNpoId P[nom GO0z

J0 a[oyMm Ay 03 jnsaa st} Sulkdde :9G ¢ punode £q 3no a1m (g ul uorpdwns siseq S[OAS] JUALIND 07 paredurod
-U0d [10 [aN§ 01y SUIHNSAI SUOISSTUID [}0] ‘SOINSBAUL 9SAY} 0 SYURYL “6007 [enuue ue uo SuoIsstue %0€ punoae £q uorydunsuo [10 [ony
Towums ut juefd 9O dY) Jo punoIeUI] Y YIIM uopuN(uod ut pajardurod 6002 [10 [9NJ UT UOI}ONPAL % Juerd D0 ) uI0a ASIOUS 19A09T 03 SINSLAUL JudUIo[dul] - Y | JO uorjonpal pue AIorodal ASIoud | g

QI9M I19[10q (00 PUB (T LD ‘TLI 23 10§ pauur[d sainseaur £1940991 A310U8 Y,

991AI9S 03I (11OL) S[9A9]
SISBQ [RIUUE UL UO SUOTS | jrun Juswrjee) sef [1e) mou oy} Suiduriq £q SUOSSTWO ‘(G POIRIOSSE | JUaLng 0] pasedwios %(Og punote
-stwo “0g ur uorgonpaa 9 | oyy eonpea pue juerd 41940001 nydyns oY) woly oIk oY) eseesdu] - v | A suoissiwo ‘08 jo uononpay | I

“Pasoro 9A8[qQ) 'g007 03 PaIedUI0d %0 19A0 AG PIONPAI SUOTSSIUIA
‘0S :NLOHI, Ay Jo uoryeiado IRSAI A1) 0] SYURY) POASIYDR 9A1108(q() 6002

600-puo e uorrenyis | & Toyeorpuy SUOTY EINBTIN))




5. Environmental objectives and programmes

Saras S.p.A. - Environmetal Declaration 2010

124

AU J© 9SOY) 0 UOTIIPPE UT ‘PajO[dUI0n Ueaq A[JUSLIND dARY 9SAY) JO IN0J ‘0IURULJUTRUL 0] 9TAIOS JO JNO 1L JBY} SYUB) JOOI-SUIIROY O} [[B U0 JN0 PALLIRd SUraq 0s[e ST YIom STy, ‘pouur[d ¢g o1} 03 paseduros 19jourirad 10Uyl oY) e syue) §T O3 03 PO - f

1oyjed (sdumnd proo) syonpoad iy 9aour 03 pasn asoyy Af3sowr are sdund Surureuras ayj {710z Jo 1031enb 3s1y oY) Ul o parires sem sdund o) uo Y10m Y] Jo dUI0S JeY} PAJOU a( PINOYS 31 INq ‘G00Z 10§ ur[d 9YJ Y3Im U] Ul ‘(8303 Ul 939[dUI0D %68 ST YI0M DY, - &

‘19jourLiad Arouyal

1102 Jo pud ayj £q 9391duroo aq 03 pajoadxa st oururesgod (830} ) Jo %e6 :pauodisod 1oylany usaq sey s[eas oY) 99e[dal 03 YI0M BY, ‘600 UT 9IS A}
e paur10j1ad Sa1IAI}OR ddUBULUTRU PouuR]d J0[RUI 9Y) YIIM 9DUAISJIOIUT SB [[oM SE ‘sjue]d ure}1ad Jo uorpetado ay) ainsua 03 parnbol sdund auios uo sa1jIAI}oR dourUSIUTRU N0 SUIALIRD JO AYjIqissoduut ayj 0} anp A[afief aie sfefop oy, 'sdund jued ueys

y10Mm jo uorperdurod
pouue[d syoayd

A[TRUI)Xa/A[[RUISIUT SUOQIRI0IPAY Sutjiods
-URI) puBR SYUR) 9Y) 0} [RUIULIY} QULIRWL 9} WIOIJ [10 9pnId Surpiodsuery

‘pauriogied ussq aARY SY03YD pauur[d ayj [[¥ PasO[) 6002 /pouriojrad syoayo % | 10 yromadid ayj Jo AJLISOIUT B} UO SHIAYD UOIIRJUSUINIISUT ULIOJID - )

d191durod 90 I Aem Iopun

MOU ST “JS9MO] $)1 JR ST T9ALL O} UM N0 PALLIRD a( 0} pouur[d Yiom Y[, ‘6007 JO

b ‘6003 A1 d

mﬂ%ﬂo%w%wm%:ﬂ%mwwﬂmmﬁ%ﬁm " mwﬁwnﬂ__%ﬁﬁo wm_www%wwwwwﬁm 0102-6002 YI0m Jo uorjerduion % [OUURYD TUOIAYISBIY O1Y A} 10J 100[) JUSUIAD A1} 93a1duI0d A -
0102/6008 (syuaurar
"2 oY) I0j pauue[d y10m ay) JO %00T 03 10§ pauuerd [e303 03 paued | -Inbat Y [O/YIV YIM 99URDIOIIR UL) Ul 4OT'L] SULIOA0D ‘Syue) jonpord
Sunenba ‘60z ur pesrd a1em LUI GGG TRI0Y UT 9991dUI00 %668 YIOM | 010Z-6002 | -W0o pased 89elInS Jo % | pue [10 9PNID BN} I0] SUISBQ JUSWIUTRIU0D dY) dARd 0} YI0M SNUTIUO)) - ¥

‘1107 Jo 193.1enb 381y ayj 10§ pauur[d punox
-euIn) DOD] dYJ [[IUN JIBM 0) 9ABY [[IM UOTYM ‘WIAISAS 1) J00UU0D
0} SI Surewral Jey} Sury} A[uo oy} :paf[eIsur ueaq sey ownyd wres)s
ay) urejuoo o} juewrdinbe [eorURYOAW oY) [V 030[dW0D %86 IOA

“UOIYRYS PAI) A1) Jo uorisod SATIIULOP 8Y) SUIPILSAL UOTJRIISIUTUIPE [D0IIRS
a1} WO} UOTEOIPUI OU [[1YS ST 01OV} [IYM ‘POT[RISUT UddQ SBY SUIP[ING Sdd O3 I8
UOTJYS A1) PUB DUI] UO ST AY[1DR] 9RI0IS [RUOIIRU B[} T UOTTR)S 9y} ‘A[juatiny oja1d
W09 %()6 POUTRUIAI BI0JOIAN) YI0M BY] ‘600 U] "PAIRISUIAI J0U 0IoM ATUTaI BY) T
SUIPING §dd Y} Pue AY[I0R] 9FLI0)S [RUOLIRU YY) J SUOIR]S I9YJeaM AL} PUE 607
SULIMP PO[RISUT JOU SBA UOTJR)S JDJRaM HOOYHVS MOU Y3 99UIS [9poul JANdTVD
-LANTYD oy3 Aidde 03 aqqrssod jou sem 9 "01(7 pue [un pauodjsod uorjeiduio)

0102 6008

0102
ey
s

YIom Jo uorjerduro 9
ue[q Sutioju
O VIV Y oulf ut %001

[Ppour 440d
“TVO-LENTVD uHa %001

suorjerejsut Juowrdinba/eotueyoour 9o1d
U109 AJ[NJ :I9SUOPUOD WIRAJS S[(RIINS ® JISUL PUR JINIID ) AJIPOJ - Y

‘[opour oy Ajddy
‘Topowt JANdTVO-LANTYO oy3 Jo uoryejusus[dut 939[duio) - g

[9pow CONYHY/DST Uiar %007 -
19718 SBIRS O} WOIJ SUOISSTUID 0118 dSowr)e Jo $309JJ0 [9A9]
-punois 9y3 Jo [9powr uoryenuILs oy} Jo uorgeorddy "pasord 9a13aslqQ

‘seale Surddiys pue JuoureAowr ‘Sur}oauu0oIajul 8y} pue sjueld
UMOp MO[q PU® ZJ, ‘zLY ‘SUNYRAIGSIA ‘0040 ‘0090 ‘00FN ‘008N U
10§ pauue[d are sugredures A[IUOW-99IY} SAIINOASU0D 0M} ‘(T(Z U]

‘sugreduwred SULIOJTUOUI A[YJUOUI-XIS 0FIopun [[m sjuerd oy (T(7 ut
‘947 WYY SSO[ JO S[OA[ 98By B[ PA[eaAal Jey) susredures Suriojruowt
A[qyuour-0911) oMy Surmo[o,] yuLied Iy ayj Aq pagroads saurjow)
AYJ YJIM 9OUBPIODOR UI AS0[0pOYIoUL YY(IT] MBULS 9Y] SUISn PoaIoIu
-our syuefd 0080 PUR FNVL ZOHI ‘TOHI 41V ‘400 004 ‘T8utddog,

6002

0102-6002

ue[J Suroju
O VIV Yy autf ut %001

spuetd %00T YT wody
Suryee] jou  sjueuoduros
10§ Surjdures [eonsiye)s -
4l

woyy Suryes] syuouoduros
10§ %001 <dId 10 (dId -
%001 I -

JUOWIUOIIAUD FUIPUNOLINS 9] UT YI0MJAU SULIOJTUOW A}1[enb
I1e 9Y) £q PINSLAUI SUOTJRIIUSIUOD d) PUB BAIR ) JO JOI[a1 PUL SUOI}IP
-U09 19YJBM 91} U0 PAseq ‘d)Is SBIRG 9} UI0LJ SUOISSIUIA oLIaydsour)e Jo
§J09JJ0 [9A9]-PUNOIF BY} JO [9powr uoe[nuIls qOWYAY/DSI ou3 A1ddy - v

Jusd yIv oyy £q
payIoads SouI[ouIr) UOI}OR PUR FULIOJIUOUL AU} YA 99URPIOIIR UL SUIPI
-000.d ‘syrun 9918 ay3 Jo [[e 03 Ao[opoyewr Yy (17 Meus oy} A[ddy - 9

0107 10§ 0D PA[NPAYOS AT} I ONUTIUOD [[IA SOTITA
-1}9® 9y, "8391dw0d (g 10§ auued $Y23U2 3} Jo %00T Yim ‘pajerd
-U109 U998 9ARY Ue[d IBOA-TINUI 9Y) UT PI[NPIDS SO 8] JO %G'GG

¢10g 600

(ean8y oarye[
-nund) 1ajeurtiad Aroumel
A} 1B SYUB} Jo "OU [0}
/ papeiddn syuej jo ‘ou

(010Z Ul %.°42)
ojewrtad Aouyed ay) Je syue} Jool-guryeoy

ayj ut sadid j10ddns pue sadid ssedAq o) Sur[eas 10y urajsAs e [[eisu - g

665 J0 N0 €17 0} papesdn
sdwnd Jo 19quinu [303 9y} 9} [[IM STy [, “WSnoq Suraq jo sseooxd oy ur ore
yorym sdumnd JyS1e 19y3Ing € 10§ PASLIOYINE U] SBY YI0A “DUI[PLAP 600Z oY}
s aury ut ‘sdund ayj Jo %68 U0 PAY[BISUI U MOU dARY S[ESS S[qNOP (80}
uf :pajerdurod g0z 1oy pauueld sdwnd (g 9yj uo S[Ras A[qNOP JO UOTJR[[RISU]

6002-PU® 1% uonen)Ig

0T0% ut
%66
6002 Ut
%68

pord uorne

“Juawrayduy

(ean8y aArpRINUIND)
pajordwod juawraoedar %

J0YROTpU]

sdwnd
Surpuey-ouI[oses ayj uo S[eas a[qnop Jo uorje[esur ayj oe[dwo)) - y

Suonoy

UOIRUTWIRIUOI [10SqNS
pU® [10S JO YSII 9} Ul UOTONPoY

I107RI0ROD
0960 93} £q dreydsourye dy3 ojur
posearar awn(d wrea)s oYy ojeuIw
-1[0 07 JINOIID MAU dY) 0] SUOIIR]
-[eysur [eatuRyPeW Jo uorjerduo)

yIomjeu SurIojuowr Ayrenb
are o1qnd ay) Aq paInseour [10s 9y}
ur sjueinqod Jo SUOIIRIUIOUOD 10]
PIOYSAIY) SUTLIRM Y} JO SAYIRAIQ
Aue juoserd SuorssTuId ul sjuein|
-[od JO SUOIIRIIUSIUOD UL SISRAIIUL
reruajod jo uoryeoyrjuept jdwold

SUOQIROOIPAY O[11R[0A JO SUOISSTUIO
QAIYISN] PUBR ASNJJIP Ul UOTIONPOY




125

Saras S.p.A. - Environmetal Declaration 2010

5. Environmental objectives and programmes

“(0T02 £2IN 61 JO 4201000010200~ 010 991 IUILI0D JUSWISSHSSE YT DY) W0J) 10dax oY) J) SIUAUISHAUT Jo BULINIINSAI 0) anp ET0Z [HUN pauodisod - 0
*SOUIT) UMOPINYS $59001d DY Y3 UM POIRID0SSE UINPADSAI JO JNSAI B S8 ()[(7 A1eNIqa ] Ul pajoduIod sem Y1om Y, - §
“utseq oy} oaed 03 Y10M FUIOSUO AU} 03 GNP BOIAIAS JO JNO SBM £9T YUB} ‘6007 LOqUIEa( T¢IV - §

*0T(Z UT JN0 PALLIRD SAIJIAI}OR JOUTW SOPN[IUT pajo[duron y1om oy, - |

*£30[0pOYIOUI YV (I 11eW BY) 10§ parmber uorpejusuINysur ) jo Ajddns oy ut SAR[Op 03 ONP S[QR) Y] UI UMOYS SB PISIASL SBA 9A1}99[q0 A, - 9
'SUOSBAI £19Jes 10J (10}9939(] UOTJBSTUO] SWB[])
(14 e ey Joyyer (1019919 UORSIUO] 090Yd) (1d © uIsn V4d - SYVAT ANAOINOD DINVOUO ATILYIOA 40 NOLLVNINMALAQ - T2 POYIdUI Y)1m 99UepI0d0e ut payiuenb sea sjusuoduron sseooid woy (spunoduros ouesio ajiye[or) DA Jo a5exed] oy - g

%22 JO [9A9] MOU 01 0 (Z 10J PISIRI 9A1D[q(0)
"0A1199(q0 607 O SUIPAYIXS ‘%0’ T POASIUOR [9A]

0102-6002

DoAY SYONI} IUR) %

$0InPa00Id [RUISIUT SBIRS 1M BUT[ UT SOTIATIOR SUNYIIYD ONUTIU0Y) - V

sjonpoud jrodsuery
0] pasn SYONI} IaYur} 8y} Jo %17
1SBA[ 1B U0 SYIYD JO 9OURWLIOJIS]

0T0Z 10J %EF 03 PasIeI sem 9A1308[q0 OY3 ‘SYI9YD S} Jo 99ur)IoduIr

(PLIojLId
£}9JBS WINUITUTUIL) JUSUIUOIIAUS 9} puB A}oJes SIoyiom 309301d 03 sereg

Surpeopun
/Butpeor Sutnp sdrys Jo %z Iseaf 18

[RIUSUILIOIIAUS A1) USALY) "DOABIIR SeM ()0 10] % Jo aa10a(qo oy, |  0102-6008 payoayp sdiys % | £q pe1dope BIIBILID BY] YA SUI[ UI SSIJIAIOR UOI}IAdSUT SNUIU0Y) - V [ U0 SYD8YD Preoq-uo Jo aouruLiofiad | 9T

006G Mmoraq Jutod uro)sAs ses jraut ue yim sdiys

ysey e it sjonpoad gurp JO OSN %86 1SBA] B ‘[RUTULID} DULL

-eofun sdiys jo -ou [ej0} -eU YY) I8 O),GG Mo[aq jutod ysep e

*0T0Z Ul paonpojur 9Ar309(qo 0102 91 J0 10 §OT y3tm sdiys 9 (SD1) weysAs seg yrour ue yjim paddmba sdrys j00[og - g | Yy sjonpoud gurpeofun sdrys 104

‘sjonpoad

Surddrys 1oy sdiys paqmy-o[qnop %001 pue apnid sy surkjddns sdrys Jo "ou [2101 JO suorjerado gurpeorun/gurpeoy

103 sdIys pa[ny-o[qnop %001 :[[NJ Ul POASIYIR S8A1}I3[qQ) "PISO[D 6002 sdys pa[ny-o[qnop 399[9s 03 ANUNUOY - Y | 10§ sdrys payny-a1qnop jo asn %001 | ST

mo sdrys porny-o[qnop %

‘SpuawaIMbal Y1y 1ad St ‘ue[d [013U0)) UL SULIOIUOIN ‘ur[d Sur sjusuIAIMbal YV Yiim

oY) Y3 oulf ur (usredures rowwns) usredures SULIOITUOUT JSIY O], 0108 | -ogruopy 1y yym aury ur o | 99ueplodor ut ued Suriojiuour A[YUOW-XIS a1 Jo uotjejuawrdiduy - g
‘passasse Sutaq [[1s st Apiqeoridde sy se “UOTIRIJUDIUOD

‘pauyap J0U S9OURISANS SUITRIOUDSF-INOPO JO SOINIXIUI [RIDYILIR JO UoTjRIRADI] Ay} 0} 9OUBSINU INOPO JY) 9)R[II09 0} I9PIO UL $99URISNS SuljeIauss
*9391duI0d 9ouBSINU INOPO B} 10J S]GISUOASI SIOURISANS Y] JO UOIJROYIIUIP] -INOPO 89S} JO SAIMIXIU [RIOYILIR dIedal] AIQUYSL Y] JB SIDINOS SUOIS
“039dur0d Joedurr Mopo 10§ ue[q SULIOYUO Jo uoNeredaI] 6003 Yaom Jo uore[duod % | -siure a1y} Ut 99URSINU INOPO ) J0J [qISUOASAL S[ROTWIAYD BY] AJIIUSP] - V

BaIR SUIPUNOLINS Ay}
U0 joedwIl INOPO 8YJ JO UOIIONPAI 10
u01ju9Add A1) I0J SUOISSIULY INOPO
JO $90INOS UTRW Y} JO JUAUISSISSY

*198PNq JUAUISAAUT TT()7 ) Ul papniout sesm [esodoad sty s108se1duron yiomjau
uaBoIpAy oYy 03 Jxou (9914198 JSurddog,) s108s91durod 110 Y} Jo SULIA0D 9Y] 0}
UOT)R[AI UT A[QAI}D9JJ0 IO 9SIOU JUII| 03 A}1unjioddo ue pa[eaAal $)s9) JUIWIAINS

$108$0IdUI09 YI0M}OU UBS0IPAY ) SUTUTRIUOD ()T PUB

-RAUI ASTOU A, "G(0Z Ul pouLI0jtad sem s10ssa1dUI0D Y10MIDU USFOIPAY 0T TONH .
e T e Y e | 110876002 Y10 Jo uonadwod % | 601 spays jo seaze ayy Sugooadpunos 1oy Sutuueld pue Apnjs ojerduro) - g
“@101dwod Ay jueld g-OHIN O} WOLJ SUOISSIUIA SSIOU YW 0} SOIAIIY “PISOI) 6002 YoM Jo uorja[durod 9 querd z-OHN oY) ul s[oued JuaqIosqe-punos [[eisu] - v

901108 A}
18 SUOISSTWIA 9SIOU JO JUSUIUTRIUOL)

€1

AI19A0091 J10] Jues

%0 03 £10A0091 10 JUSS S

“0T07 10§ SUIBS OV} SUIBULDI JOSIRY Y, %99 :POASTYIL [9A0T [  0T0Z-6007 | 9315 dY) Sulara] a3seM jo % AT9A0DAI 10 JUSS YIRS PAJRARIX JO JUNOUIR 9} 9SRAIIU] - Y | -BM [RLISIIPUI JO Ajpuenb asearou] | g1
1981 %07 9 199U 0} \S(
*0107 10J OUIRS 8y} Joded pue sseg ‘wmrurumie ‘dnsefd jo U0I}O8[[00 AJRI [ Jo UOT)IS[[00 d)RIRdDS B} JMOJR S0
SUTRWIAL 19818) 9Y) 16007 10 pauue[d %0z 9} JO PRIISUI PAASIYOIR %QT 6002 MSN pajeredss % | -rdas o) moqe sseuareme sakordurs aster 03 ufredures v juswe[du] - y | -oAordure guowre ssausreme guistey | 11

“KeMPROI ) )M SOULIDJIIUI 03 ONP ANSIUT]Y O UIOL] PIISanbal
sesm 190(01d 91} 95URYD 03 UOTJBSLIOYINY PIAIOOAI J9L 10U UOTYESIIO)
-NB [RLIS)STUI] “pouLiofrad $3se) proty ‘93e[dwod Suruue[d oANNOOXT

6002-PUS e uonen)Is

¢102-6002

pord uorne
“Juawrdyduy

yaom jo uoryerdurod %

'$1$9) P[oY 9} wody SSuIpuy o} uo paseq ‘010z Ul panssi oq 03 pauued
are s[esodoad 10y jsanbal ayj 10} suoleoydads [eoruyse) oy, “10eaford
uorjeIpawal 9)1s oy} Jo jred se pauue[d Isrueq [eorsfyd oyj pring - y

soniarjor Jsed urody
UOTTRUTWIRIUOD JO TUSUIDUTUO])

g ! ®>ﬂ-0®_.£o E



126

[significant environmental aspect: SO,
atmospheric emissions]

[environmental aspect: odours]

[ environmental aspect: prevention of
hydrocarbon spills into the soil ]

[environmental aspect: energy
consumption, visual impact]

[environmental aspect: air quality]
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5.2 — Improvement activities carried out in 2009

During 2009, the majority of the environmental objectives set out in the 2009 Environ-
mental Declaration were achieved.

Investments mainly concerned the reduction of atmospheric emissions, the reduction
of energy consumption, the prevention of potential spills of hydrocarbons into the soil
and the monitoring of air quality.

For many years now, a large portion of investment has been directed towards the envi-
ronment and safety, and this programme also includes constant monitoring of air quality.
The activities targeting atmospheric emissions addressed a number of different aspects.
One of the most important of these was the construction of the tail gas treatment unit
(TGTU): with the TGTU in regular operation during 2009, it was possible to increase
the percentage of sulphur recovered, reducing SO, emissions by more than 30%, there-
by meeting the formal commitment made by Saras through its environmental improve-
ment objectives.

A programme of monitoring has also been implemented as far as odours are concerned,
using a combination of analytical techniques, modelling and expert assessment: dur-
ing 2009, a number of different sampling and analysis activities were performed within
the refinery (sources) and in the parts of Sarroch most at risk (receivers). These
activities are necessary to validate the methodology and prepare the Monitoring and
Control Plan for odour emissions.

In terms of the protection of the soil and subsoil, measures aimed at reducing the risk
of contamination were continued. The percentage of paving in the containment basins
for crude oil and product tanks has reached 36.56%, in line with the target for 2009. In
addition, the instrumentation checks on the integrity of the pipework for transporting
crude oil from the marine terminal to the tanks and transporting internal/external
hydrocarbons, which were scheduled for 2009, were completed.

In line with the 2008-2012 investment plan, work on the FCC plant (K1T1, GT10 and
CO boiler) aimed at achieving greater energy efficiency was completed. These meas-
ures have led to a considerable decrease in fuel consumption, with a resulting drop in
C0,, SO, and dust emissions.

At the same time, in order to ensure the high quality of the fuels used at the site, the
company maintained the excellent result it achieved last year on the use of fuel oil,
with a carbon residue of less than 9.5% by weight.

In 2009, important progress was also made on the use of instruments that can quickly
identify potential increases in the concentration of pollutants in emissions and pre-
vent any breaches of the warning threshold for concentrations of pollutants measured
in the soil by the public air quality monitoring network. Specifically, widespread use
was made in 2009 of the ISC/AERMOD Gaussian stationary simulation model of the
ground-level effects of the atmospheric emissions from the Saras site, calibrated using
the concentrations measured by the ARPAS network for monitoring air quality in the
surrounding environment.
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There have also been improvements in the data for the transport of products by sea:
the company continued to use only double-hulled ships for the supply of light crude,
and hit its target of ensuring that 100% of the ships transporting products out of the
Saras terminal also had double hulls. The target for checks on board ships during the
loading and unloading stages was also met, reaching 42% in 2009.

Finally, in order to prevent road traffic accidents, checks were carried out on 21.6%
of the tanker trucks used to transport products, which was consistent with the objec-
tives set.

Last, but certainly not least, we turn to the activities to reduce noise emissions from
the MHC-2 plant, where the work to install sound-absorbent panels was completed.
An acoustic study and a study of the technical and financial feasibility of further meas-

ures to limit noise emissions in the area of the hydrogen network compressors were
also carried out.
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0.
Summary of reference legislation

Below is a non-exhaustive list of the main environmental laws that apply to the activities carried out at the Saras site. The detailed
list is checked under section 4.3.2 of the EMS.

ATMOSPHERE
Resolution 14 of 10 April 2009.
Provisions implementing decision 2007/689/EC of the European Commission of 18 July 2007, which establishes the guidelines
for monitoring and reporting greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament and of
the Council.
Resolution 20 of 27 November 2008.
Execution of the decision to allocate CO, allowances for 2008-2012, drawn up pursuant to Art. 8 (2)(c) of Legislative Decree
216 of 4 April 2006, as subsequently amended, in compliance with the authorisation from the European Commission.
Legislative Decree 284 of 8§ November 2006 with “Corrective and supplementary provisions to Legislative Decree 152 of 3 April
2006, establishing environmental legislation”.
Resolution 14 of 6 August 2008.
Updates to permits for greenhouse gas emissions.
Legislative Decree 4 of 16 January 2008 with further corrective and supplementary provisions to Legislative Decree 152 of 3
April 2006, establishing environmental legislation.
Legislative Decree 152 of 3 April 2006.
Environmental legislation. Part V: Laws governing the protection of air quality and the reduction of atmospheric emissions.
Legislative Decree 216 of 4 April 2006, as subsequently amended.
Implementation of Directives 2003/87 and 2004/101/EC governing greenhouse gas emissions allowance trading within the Community,
in respect of the Kyoto Protocol’s project mechanisms.
Resolution 001/2008 of the Italian National Committee for Managing and Implementing Directive 2003/87/EC. Recognition of
permits to emit greenhouse gases issued between 2005 and 2007 for the purpose of issuing permits for 2008-2012 pursuant to
the Legislative Decree of 4 April 2006.
Decisions of the European Commission of 29 January 2004 and of 18 July 2007.
These establish guidelines for monitoring and reporting greenhouse gas emissions pursuant to Directive 2003/87/EC of the
European Parliament and of the Council.
Ministerial Decree 60 of 2 April 2002.
Implementation of Council Directive 1999/30/EC of 22 April 1999 relating to limit values for sulphur dioxide, nitrogen dioxide,
oxides of nitrogen, particulate matter and lead in ambient air, and Directive 2000/69/EC relating to limit values for benzene and
carbon monoxide in ambient air.
Legislative Decree 183 of 21 May 2004.
Implementation of Directive 2002/3/EC relating to ozone in ambient air.
Presidential Decree 322 of 15 April 1971.
Regulation for the execution of Law 615 of 13 July 1966, containing provisions against atmospheric pollution, limited to the
industrial sector.

WATER
Legislative Decree 4 of 16 January 2008.
Further corrective and supplementary provisions to Legislative Decree 152 of 3 April 2006, establishing environmental legislation.
Legislative Decree 1562 of 3 April 2006.
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Environmental legislation. Part I1I, specifically: Laws governing the prevention of water pollution and the management of water
resources.

Regulation 417/2002 of 18 February 2002, amended by Regulations 1726/2003 of 22 July 2003 and 2172/2004 of 17 December 2004.
Fast-track introduction of laws governing double hulls or equivalent technology for single-hulled oil tankers, repealing EC Council
Regulation 2978/94.

WASTE, SOIL AND SUBSOIL
Ministerial Decree of 17 December 2009.
Establishment of a system to monitor the traceability of waste, pursuant to Art. 189 of Legislative Decree 152 of 2006 and Art.
14-bis of Decree Law 78 of 2009, converted — with amendments — by Law 102 of 2009.
Legislative Decree 4 of 16 January 2008.
Further corrective and supplementary provisions to Legislative Decree 152 of 3 April 2006, establishing environmental legislation.
Legislative Decree 152 of 3 April 2006.
Environmental legislation. Part IV: Laws governing the management of waste and the remediation of polluted sites.
EEC Regulation 259 of 1 February 1993.
Supervision and control of shipments of waste within, into and out of the European Community.

Noise
Regional Council Resolution (Sardinia) 62/9 of 14 November 2008.
Regional directives governing environmental noise pollution.
Ministerial Decree of 16 March 1998.
Methods of detecting and measuring noise pollution.
Ministerial Decree of 11 December 1996.
Application of the differential criteria to continuous production cycle plants.
Law 447 of 26 October 1995.
Framework law on noise pollution.
Prime Ministerial Decree of 14 November 1997.
Establishing limits for noise sources.
Prime Ministerial Decree of 1 March 1991, as subsequently amended.
Maximum limits for noise exposure in inhabited areas and outdoors.

ASBESTOS
Ministerial Decree 248 of 29 July 2004.
Regulation governing the definition of and rules for the recovery of products and goods made from or containing asbestos.
Ministerial Decree of 14 December 2004.
Prohibition on the installation of materials containing asbestos that has been intentionally added.

PCBs
Legislative Decree 209 of 22 May 1999.
Implementation of Directive 96/59/EC on the disposal of polychlorinated biphenyls and polychlorinated terphenyls
Ministerial Decree of 11 October 2001.
Conditions for the use of transformers containing PCBs awaiting decontamination or disposal.
Law 62 of 18 April 2005, European Community Law 2004, Art. 18.
Obligations on holders of equipment containing PCBs and PCTs.

OZONE-DEPLETING SUBSTANCES
Presidential Decree 147 of 15 February 2006.
Methods for monitoring and recovering leaks of ozone-depleting substances from refrigeration, air conditioning equipment and
heat pumps, pursuant to EC Regulation 2037/2000.
EC Regulation 2037/2000 of 29 June 2000 on substances that deplete the ozone layer.
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ELECTROMAGNETIC FIELDS
Legislative Decree 194 of 6 November 2007.
Implementation of Directive 2004/108/EC on the approximation of the Laws of Member States relating to electromagnetic com-
patibility, which repeals Directive 89/336/EEC.
Prime Ministerial Decree of 8 July 2003.
Definition of exposure limits, warning levels and quality objectives for protecting the population from exposure to electrical,
magnetic and electromagnetic fields generated at frequencies between 100 kHz and 3,000 GHz.
Law 36 of 22 February 2001.
Framework law on protection against exposure to electrical, magnetic and electromagnetic fields.

[ONISING RADIATION
- ISPESL Circular no. 40 of 3 January 2002.
New methods for sending documentation relating to workers who have been exposed to ionising radiation pursuant to Legisla-
tive Decree 230.1995, as subsequently amended (Legislative Decree 241/2000 and Legislative Decree 257/2001).
Legislative Decree 230 of 17 March 1995.
Implementation of Directive 89/618/Euratom, 90/641/Euratom, 92/3/Euratom and 96/29/Euratom on ionising radiation.

AIA PERMIT
DSA-DEC-2009-230 of 24 March 2009.
Integrated environmental authorisation (AIA) permit for Saras SpA to operate its refinery and the IGCC plant.
Ministerial Decree of 1 October 2008.
Establishing guidelines for the analysis of economic aspects and cross-media effects for the activities listed in Annex I of Leg-
islative Decree 59 of 18 February 2005.
Ministerial Decree of 7 February 2007.
Format and method for submitting an application for a state-issued AIA permit.
Ministerial Decree of 29 January 2007.
Establishing guidelines for identifying and applying the best available techniques in the refining sector for the activities listed
in Annex I of Legislative Decree 59 of 18 February 2005.
Ministerial Decree of 19 April 2006.
Determination of timescales for submitting an application for an AIA permit for plants falling within the state’s responsibility,
pursuant to Legislative Decree 59 of 18 February 2005.
Legislative Decree 59 of 18 February 2005.
Full implementation of Directive 96/61/EC concerning integrated pollution prevention and control.

In addition, the following laws on health and safety in the workplace and the prevention and control of major-accident hazards are
also applicable.

HEALTH AND SAFETY IN THE WORKPLACE
Legislative Decree 106 of 3 August 2009.
Supplementary and corrective provisions to Legislative Decree 81 of 9 April 2008 governing health and safety in the workplace.
Law 133 of 6 August 2008.
Supplementary and corrective provisions to Legislative Decree 81 of 9 April 2008 governing health and safety in the workplace.
Legislative Decree 81 of 9 April 2008.
Implementation of Art. 1 of Law 123 of 3 August 2007 governing health and safety in the workplace.

PREVENTION AND CONTROL OF MAJOR-ACCIDENT HAZARDS
Ministerial Decree 138 of 26 May 2009.
Regulation governing the forms of consultation with members of staff working in the facility in relation to internal emergency
plans, pursuant to Art. 11 (5) of Legislative Decree 334 of 17 August 1999.
Prime Ministerial Decree of 16 February 2007.
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Guidelines for informing the population about industrial hazards.

Legislative Decree 238 of 21 September 2005.

Implementation of Directive 2003/105/EC, which amends Directive 96/82/EC, on the control of major-accident hazards involv-
ing dangerous substances.

Prime Ministerial Decree of 256 February 2005.

Guidelines for preparing the external emergency plan pursuant to Art. 20 (4) of Legislative Decree 334 of 17 August 1999.
Ministerial Decree of 19 March 2001.

Fire prevention procedures for activities involving major-accident hazards.

Ministerial Decree of 9 August 2000.

Guidelines for implementing a safety management system.

Ministerial Decree of 9 August 2000.

Identification of changes to plants and deposits, industrial processes, or the nature or quantity of dangerous substances that
could increase the underlying level of risk.

Legislative Decree 334 of 17 August 1999.

Implementation of Directive 96/82/EC on the control of major-accident hazards involving dangerous substances.
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7.
Glossary

Ballast water: water deriving from the ballasting of empty ships with sea water.

Reliability: the reliability of a piece of equipment is defined as the probability that it will function correctly, for a specific period of
time, under certain conditions.

AIA: the AIA (integrated environmental authorisation) permit is a provision authorising operation of a plant, while imposing meas-
ures for the avoidance or reduction of emissions into the air, water or soil in order to achieve a high level of overall environmental
protection. The AIA permit replaces all other environmental permits, approvals, authorisations or opinions specified by law and in
the implementation legislation.

ARPA: Agenzie Regionali per la Protezione Ambientale (or regional environmental protection agencies). In April 1993 a referendum
resulted in the removal of environmental control and protection powers from Italy’s national and local health services. That left
a gap which was filled by parliament with Law 61 of 1994 (introduced to enact Decree Law 496/93), which gave these powers to
special regional agencies responsible for monitoring and protecting the environment at local level. Law 61/94 also set up ANPA,
the national environmental protection agency, today known as APAT, or the agency for environmental protection and technical
services. APAT has the task of managing and co-ordinating the regional agencies and those based in Italy’s autonomous provinces.
In the years that followed, all of Italy’s regions and autonomous provinces set up their own agencies. ARPA Sardinia (ARPAS) was
created under Regional Law 6 of 18 May 2006.

Audit: a word used in various contexts to mean “check”, or “review”. In the environmental management field it refers to a system-
atic, documented check to objectively assess an organisation’s compliance with set environmental management criteria.

CO (carbon monoxide): a gas produced by the incomplete combustion of vehicle fuels and fossil fuels. The main source is gasoline
engines that do not have catalytic converters.

€O, (carbon dioxide): an odourless, colourless, flavourless gas produced from the combustion, respiration and decomposition of
organic material. Its characteristics include the ability to absorb infrared radiation emitted by the earth’s surface, thereby contrib-
uting to the greenhouse effect.

COD (chemical oxygen demand): the quantity of oxygen needed to oxidise the organic content of waste, including non-biodegrad-
able matter.

Cogeneration: the process by which two different energy prod ucts, such as electricity and heat, can be generated together by a
single, purpose-built plant, resulting in high environmental efficiency.

Desulphurisation: the process of treating oil fractions in order to reduce the sulphur content in refined products.
dB(A): the unit of measurement of sound, expressed in logarithmic units (deciBels) and frequency-weighted to take account of the
varying sensitivity of the human ear to different sound frequencies (“A-weighting” filter).
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Greenhouse effect: gradual rise in average atmospheric temperature due to the increased concentration of gases in the atmos-
phere. Substances that contribute significantly to the greenhouse effect (greenhouse gases) include chlorofluorocarbons (CFCs),
carbon dioxide (CO,), methane (CH,), nitrogen oxides (NO,) and sulphur hexafluoride (SF,).

EMAS (Eco-Management and Audit Scheme): Established by EC Regulation 1836/93, updated by EC Regulation 1221/2009 (EMAS
[11), this is a voluntary scheme intended to promote continuous improvement in the environmental efficiency of industrial ac-
tivities. Under the regulations, participating companies must adopt environmental management systems at their production sites
based on policies, programmes, procedures and objectives aimed at improving the environment, and must publish an environmen-
tal declaration. Before a site can be added to the register set up by the European Commission, this declaration must be approved by
an inspector accredited by an authorised national body. In Italy, this body is the Ecolabel and Ecoaudit committee, which has been
operational since 1997 and works with the technical support of APAT.

Emissions trading: on 13 October 2003, the European Commission published the European directive on emissions trading (Direc-
tive 2003/87/EC), better known as the emissions trading system. The key points established by the directive are as follows: from 1
January 2005 no plants falling within the scope of the directive may emit CO, (i.e. continue to operate) without appropriate au-
thorisation; each year the operators of these plants must surrender CO, allowances equal to those released into the atmosphere to
the competent national authority; maximum CO, allowances have been set for every plant regulated by the directive; CO, emissions
effectively released into the atmosphere are monitored in accordance with the requirements of the competent national authority
and certified by an accredited inspector.

Emission: the discharge of any solid, liquid or gaseous substance into the ecosystem from a plant or any other source, which can
have a direct or indirect effect on the environment. Emissions are measured at the point of exit.

EPER (European Pollutant Emission Register): the European Pollutant Emission Register was set up by the European Commission with
its decision of 17 July 2000 (2000/479/EC) in accordance with Article 15 of European Council Directive 96/61/EC on integrated pollution
prevention and control. It is the EU’s first and most wide-ranging record of emissions into the air and water from industrial plants.

Wholesale: refers to the wholesale market in oil products sold to customers such as industries, consortia and public bodies.

Filter cake: the solid formed from the gasification of heavy refinery products. It contains high percentages of metals such as iron,
carbon vanadium and nickel.

GSE (Gestore dei Servizi Elettrici): a company established by Article 3 of Legislative Decree 79/99 and controlled by the Italian
treasury, which provides incentives for the production of electricity from renewable sources and other eligible sources and is re-
sponsible for assessing renewable energy plants and their electricity production.

Immission: the release of a pollutant into the atmosphere or water, which then spreads into the environment. The concentration of
the pollutant is measured at a distance from the point at which it was emitted.

CAM (classification of seawater) indicator: this is the indicator used in monitoring the coastal marine environment. The indicator
converts the measurements into a summary rating of sea quality, which can be interpreted and assigned to three quality classifica-
tions, where quality is understood to mean the degree of eutrophication of the coastal systems and the likelihood of a potential
heath or hygiene hazard:

High quality - uncontaminated water

Average quality - water with varying degrees of eutrophication, but ecologically intact

Low quality - eutrophic water with evidence of environmental changes that are partly due to human activity

Frequency index: together with the severity index, this is a commonly-used performance indicator for health and safety in the
workplace. With reference to a given period of time, it expresses the ratio of the number of accidents occurring to the number of
hours worked (calculated using the formula: number of accidents x 106/hours worked).
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INAIL frequency index: calculated using the number of accidents reported by the company to the work accident compensation au-
thority (INAIL) and the number of hours worked (calculated using the formula: number of accidents reported to INAIL x 1,000,000/
hours worked).

Severity index: expresses, with reference to a given period of time, the ratio of the number of days’ sick leave due to accidents to the
number of hours worked (calculated using the formula: number of working days lost x 1,000/hours worked).

INES: Inventario Nazionale delle Emissioni e loro Sorgenti (or national inventory of emissions and their sources). The inventory
was set up pursuant to Legislative Decree 372 of 4 August 1999 (implementing Directive 96/61/EC) and to decrees issued by the
Ministry for the Environment on 23 November 2001 and 26 April 2002. The inventory contains information on the emissions of Ital-
ian industrial sites that are subject to IPPC regulations. The regulations state that such companies must submit qualitative and
quantitative data to APAT each year in relation to a set list of pollutants present in gaseous and aqueous waste from their plants.
This information is then submitted to the Ministry for the Environment for forwarding to the European Commission and inclusion
in the EPER register.

[PPC (Integrated Pollution Prevention and Control): European directive of 1996 relating to the reduction of pollution from the
various places where it is emitted throughout the European Union, implemented in Italy by Legislative Decree 59/2005.

[SO (International Organization for Standardization): an international non-governmental organisation based in Geneva, to which
the standard-setting bodies of around 140 countries belong. It is responsible for examining, drafting and distributing to the inter-
national community standards relating mainly to environmental management (ISO 14000) and quality assurance (IS0 9000) for
companies in all sectors.

L90: the level of sound pressure exceeded for 90% of the time for which a noise is measured. This statistical indicator is frequently
used to describe the background noise caused by continuous sources over time, as is the case with many continuous-cycle industrial
sources.

kt (kiloton): unit of measurement of mass, equal to 1,000 tons.
kWh (kilowatt-hour): unit of measurement of electricity generated or consumed, equal to the power generated by 1 kW in one hour.

MW (megawatt): a multiple of kW (kilowatt), the unit of measurement of a power station’s power, i.e. its energy-generating capac-
ity. It also measures the power consumed by an item of electrical equipment. For example, a light bulb may use 0.1 kW (100 watts).
1 MW = 1,000 kW.

MWh (megawatt-hour): unit of measurement of electricity generated or consumed, equal to the power generated by 1 MW in one
hour and equivalent to 1,000 kWh.

NO_ (nitrogen oxides): gaseous compounds consisting of nitrogen and oxygen (NO, NO,, etc.), normally released during the com-
bustion of fossil fuels when free nitrogen (N2) is oxidised. In the atmosphere they are the main agents responsible for photochemi-
cal smog and, after SO,, the biggest cause of acid rain.

OHSAS (Occupational Health and Safety Assessment Series): regulations developed to replace the previous British Standard 8800
in order to meet the growing demand for a recognised standard on the organisation needed to manage health and safety. OHSAS
18001 certification was developed to be compatible with ISO 14001 and ISO 9001 and allow for the adoption of an integrated
management system. Although it does not yet represent an international standard, OHSAS 18001 certification can be obtained by
following a similar procedure to that used for the ISO standards.

Piezometer: a small-diameter tube or well inserted into a body of water and used to measure, by means of the water level reached
inside the tube, the piezometric level (the line where points with a level equal to that of the body of water are located) at a set point.
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PM10: particulates with a diameter of less than 10 mm (1 mm = 1 micrometer) which can pass through the airways and penetrate the
lungs and are a potential health hazard, depending on the substances which they contain.

ppm (parts per million): unit of measurement of the concentration of a substance present in small quantities in a liquid or gas.

Kyoto Protocol: an executive agreement approved by the Conference of the Parties in Kyoto, 1-10 December 1997, containing the
initial decisions on the implementation of some commitments (the most urgent priorities relating to certain sectors of national
economies) of the United Nations Framework Convention on Climate Change (UN-FCCC), which was approved in 1992 and ratified
by Italy in 1994. The Protocol commits industrialised countries and those whose economies are in a transition phase (eastern Eu-
ropean countries) to reduce overall emissions of greenhouse gases (carbon dioxide, methane, nitrogen oxide, hydrofluorocarbons,
perfluorocarbons and sulphur hexafluoride) by 5% by 2010.

TSPs (total suspended particulates): these are tiny solid particulates suspended in the air. They mostly comprise carbonaceous
material able to absorb various types of compound onto its surface. Particulates with a diameter of less than 10 p (1 1 = 1 millionth
of ametre) can pass through the airways and penetrate the lungs, becoming a potential health hazard depending on the substances
which they contain.

Major-accident hazard: the probability that an event linked to an uncontrolled development in an industrial activity could give rise
to serious danger, either immediate or in the future, for people and the environment.

Yield: the yield of a machine is defined as the ratio between the power distributed (or energy generated) and the power absorbed
(or energy consumed) at a given time. The greater the yield, the more efficient the machine; the lower the yield, the more energy
wasted.

Management system: the organisational structure, planning activities, responsibilities, procedures, practices, processes and re-
sources to formulate, implement, achieve, review and maintain control, where possible, over all the internal and external variables
of an organisation.

SO, (sulphur dioxide): a colourless, pungent gas that is released during the combustion of fossil fuels containing sulphur. High
concentrations of SO, in the atmosphere are the principal cause of acid rain.

TOE (ton of oil equivalent): a unit of measurement conventionally used to determine the energy contained in various sources tak-
ing into account their calorific value.
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