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In 2008 the decontamination project was drawn up for hydrocarbon “hot 

spots” (C>12) in the soil in the West Tank Farm area and to make the soil 

safe in the former ST1 tank area. Excavation and decontamination activi-

ties were begun in the third quarter of the year. The soil in the West Tank 

Farm area will undergo excavation and soil washing treatment to remove 

hydrocarbons, following which the washed soil will be restored to its area 

of origin. In the former ST1 tank area, the contaminated soil will be sent 

for disposal.

Figure 11 – Location of the wells comprising the dynamic barrier, and planned location of the physical barrier
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Noise monitoring
To control noise pollution, since 1999 Saras has drawn up and implemented 

periodic controls of noise levels emitted into the surrounding environment, 

using specific phonometric surveys to establish the acoustic characteris-

tics of the surrounding environment.

The acoustic phenomenon representative measurement points are located 

on the peripheral roads running alongside the refinery perimeter, on the 

access roads to the inhabited centre of Sarroch, and in the inhabited cen-

tre of the town, and they can be identified on the aerophotogrammetric 

map (Figure 12 on page 76).

Phonometric readings have shown that the refinery generates a constant, 

stationary noise emission.

In the inhabited centre, the noise level assumes increasingly marked fluc-

tuations, influenced by noise phenomena deriving from vehicle traffic or 

other noises that are not connected with the refinery. The sound immis-

sion that can be attributed to the refinery, represented by level L90 (which 

allows the elimination of noise phenomena deriving from vehicle traffic) 

measured at night, is perceptibly low in the inhabited centre of Sarroch. 

The most recent measurement campaign for 2008 confirmed the trend de-

scribed above, as shown by Charts 38 and 39 on page 76.

Saras’s interest in noise is not limited to the assessments made outside 

the refinery, however. As part of the measures for protection from physical 

agents, the assessment of employee exposure to noise has been repeated, 

in fulfilment of Title V bis of Legislative Decree no. 626/94 (as modified by 

Legislative Decree no. 195/96) and the phonometric measurement cam-

paign that will result in the complete acoustic mapping of the facility, be-

gun in 2006 with the T2-V2 plant, has been continued. In 2008 the areas of 

the CCR, Alkylation and Topping 1 plants were mapped.

The objectives of this mapping are as follows:

Define precisely the noise levels to which employees are exposed•	

Identify the locations at greatest risk and set out the appropriate pre-•	

ventive measures

Proceed correctly with the selection of ear protectors and with the •	

identification of containment measures for major noise sources.

Analysis of the phonometric data has allowed us to quantify the potential 

acoustic effects of the noise emanated in the workplace in normal operat-

ing conditions.

Improvement of the internal and external visual impact
Improvement of the facility’s visual impact is a corporate commitment that 

has grown, particularly from 2000 onwards. The objective is to offer not 

only a more pleasant and tidy working environment, but also to make the 

refinery’s insertion in the region more sympathetic, and attention has been 

concentrated on creating a more pleasant perception of environments and 

buildings inside and outside the refinery. To achieve the former objective, 

the area inside the facility has been the focus of restoration and reorgani-

sation of spaces and structures, painting and varnishing, improvement of 

green areas, installation of graphics to raise awareness of issues of envi-

Electromagnetic pollution 
detection activities 

To verify the possible existence of risk situations, in 2001 Saras 
began a study to analyse and assess this phenomenon inside 
and outside the refinery area.
The first phase of the study was completed in October of that 
year with the aid of a rigorous system of measurement, and the 
results obtained provided indications that were utterly reassuring 
and which confirm that the magnetic fields generated in the facil-
ity are comfortably contained below the legal limits established 
to protect the population. In addition, it has been shown that the 
presence of these fields is undetectable from outside the facility 
perimeter.
This study was the forerunner to a subsequent survey, concluded 
in 2004, which assessed employees’ exposure to electromag-
netic fields during work activities: the values found in this study 
were again much lower than the reference values.
In July 2007 a study was conducted to verify the results obtained 
in 2001. A new monitoring campaign of magnetic fields was con-
ducted, using the same criteria adopted in the 2001 study. The 
values found are in line with the results that had emerged from 
the previous study, confirming that the magnetic fields gener-
ated within the facility perimeter are comfortably below the legal 
limits imposed for the population.
In 2008 the survey of employees’ exposure to electromagnetic 
fields was repeated. The legal framework introduced by Legisla-
tive Decree no. 81/2008 had also made the situation clearer, 
with respect to the previous analysis. The data found confirmed 
the 2004 study, showing that no electrical and magnetic field 
values were found that were above the threshold limit values 
imposed.
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Chart 38 – Sound immission into the surrounding environment (dbA) L90 daytime values (Sarroch inhabited area)

Chart 39 – Sound immission into the surrounding environment (dbA) L90 nighttime values (Sarroch inhabited area)

Figure 12 – Location of noise measurement stations

Map base and urban zone legend taken from the municipal town plan

ZONE LEGEND 
(MUNICIPAL TOWN PLAN)

Urban surface

Industrial zone

Industrial buffer zone
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Road set back buffer

Agricultural zone

Port zone

Heavy Industry maintenance 
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Urban parks in 
protected area

NOISE MEASUREMENT STATIONS
Stations Located on the 
perimeter of the SARAS 
facility

Stations located in the 
urban centre of Sarroch

Stations located within 
the SARAS facility
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ronmental protection and safety, and new signage. A number of sculptures 

have also been installed. These were created at the suggestion of employ-

ees and personnel from external companies, using decommissioned ma-

terials and work equipment. Transformation measures have also covered 

structures and spaces that constitute areas of direct contact with the world 

outside Saras: these consisted of naturalisation measures, to create conti-

nuity areas between the facility and the surrounding region. In particular, 

the junction on S.S. 195 road was rebuilt, the green areas in the parking 

area were improved, and a green hill was raised on the Sarroch side of the 

facility. Located in an area that had become available in the zone in front 

of the facility’s storage area, the green hill has allowed us to create a green 

belt shielding the Sarroch inhabited area from the refinery, by bringing in 

soil and planting screening trees.

Lastly, in the IGCC electricity generation plant (boiler U702), the new con-

densation circuit to reduce the plumes of steam emitted into the atmos-

phere resulting from steam emissions entered service in 2007. In addition 

to eliminating the visual impact of steam plumes, the new installation also 

recovers heat for use in process-related activities.

A similar intervention was carried out in the first half of 2008, for the other 

two boilers in the IGCC.

Investments for the environment
Saras’s commitment in favour of increasingly better performance levels on 

the environmental front can also be measured and assessed through the 

economic effort expended to this end.

The figures shown in Table 29 on page 78 summarise the major resources 

spent on this area by the company, with overall investments of over 47 mil-

lion euro in the last 4 years.

In 2008, the principal investments addressed the following areas:

Continuing construction of the dynamic barrier for groundwater con-•	

trol 

Implementation of FCC thermal recovery operation•	

Continuing activities to install double seals on pumps for moving pet-•	

rol

Continuing activities to pave the pipeways and tank retaining reser-•	

voirs

Continuing the installation of double bottoms in the tanks•	

The project to implement the CCR-alkylation smoke stack monitoring •	

system

In addition, one measure of particular importance was the completion of 

construction work on the tail gas treatment unit (TGTU) to reduce emis-

sions of SO2 from the Claus plants, and which, in the three-year period 

2006-2008, involved an overall investment of over 52 million euro.
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Table 29  – Investments in the environment (000 euro/year)

2005 2006 2007 2008

Investments 8,682 12,250* 11,320** 15,160

* by summing the investment for the TGTU (€ 52.7 mln) we get € 64.95 mln
** by summing the investment for the thermal recovery interventions on the FCC (€ 22.7 mln) we get € 34.02 mln
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2,500

5,000

7,500

10,000

12,500

15,000

Grafico 39 - Gli investimenti per l’ambiente
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Chart 40  – Investments in the environment (000 euro/year)
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Subsidiaries

Arcola
The project to decontaminate the subsoil at the Arcola Depot, which is cur-

rently at an advanced executive phase, represents the conclusion of a pro-

gramme that began in 2002 with the approval of the “Preliminary Project” 

and the subsequent “Operational Plan” drawn up by Arcola as activities 

preparatory to the programme of decontamination and making the soil safe 

at the Arcola Depot. This activity aimed to identify the best subsoil decon-

tamination techniques applicable to the Arcola site, taking account of the 

fact that the groundwater is used for hydropotable purposes.

The experimental phase was conducted, aimed at planning and defining 

a decontamination project that included the best available technologies 

applicable to the site.

The experimental project was developed with the scientific contribution 

and consultancy of the University of Cagliari.

A number of biodegradation techniques were selected and experimentally 

conducted in specially-designated areas fitted out as specified in the Pre-

liminary Project and the consequent Operational Plan.

Over the entire experimental phase, a hydraulic barrier was kept active 

to protect the site. This barrier comprised 5 extraction wells distributed 

inside the Depot, and effectiveness was constantly checked by monitoring 

the groundwater quality.

The experimental phase involved a major effort to identify and define the 

most suitable operational parameters for the site’s specificity and vulner-

ability.

The many experimental test campaigns were conducted by varying the 

plant and operational elements consistently and in a coordinated fashion, 

and analysing their results on each occasion, with continuous monitoring 

supported by analytical field comparisons.

The field experimentation was integrated with research activities devel-

oped by the University of Cagliari, aimed at the microbiological charac-

terisation of the site’s aboriginal bacterial communities and at determining 

their evolutionary process.

Among other findings, this research identified an unusual biosurfactant mi-

croorganism (known in scientific literature under the name Gordonia Bac-

terium), which is specially adapted to the biodegradation of hydrocarbons, 

and which shows the selective evolution of the aboriginal microbiological 

communities towards specialist microorganisms for the type of organic 

substrate at the site.

To conclude this complex set of experiments, field monitoring and labora-

tory research, the basic technique, Bioslurping, was further developed and 

refined to maximise its effectiveness for the specificity and vulnerability 

of the site.

Field experimentation of decontamination technologies was concluded in 

December 2004.

The Definitive Decontamination Project is the fruit of almost 3 years of 

work, during which time we have developed and perfected the most sui-
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table techniques to achieve the required result for all the environmental 

matrices and with particular attention to the hydropotable resources (Fi-

gure 13).

The Definitive Decontamination Project involves the simultaneous and 

synergic application of bioventing and skimming techniques (optimised 

during the experimentation phase), in 60 new piezometry wells, suitably 

instrumented and equipped.

In 2005 Arcola drafted and presented the Definitive Decontamination 

Project to the Services Conference set up by the Municipality of Arcola, 

which approved it at the end of that year. In early 2006 installation and 

adjustment of the equipment in the field began, and this activity was con-

cluded in April.

The evolution of the project is being followed constantly via monitoring 

specific efficiency and effectiveness indicators associated with the precise 

recording of the environmental conditions. This has been made possible by 

using special monitoring equipment, including fixed and portable equip-

ment, to record the evolution of the process and measure its effectiveness. 

For example, the installed instrumentation enables us to assess the activity 

of the aboriginal aerobic flora by measuring the oxygen and carbon dioxide 

in the subsoil. Periodic analyses of subsoil samples, taken using a micro-

sampling or “microcarrot” technique, supplement the cited information.

The results of the monitoring activity are periodically collected, inter-

preted and commented in the form of periodic technical reports which are 

Figure 13 – Decontamination project of Arcola site
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then sent to the authorities concerned. In December 2008 the V Technical 

Report on decontamination activities in the period from June to Novem-

ber 2008 was drafted and presented. The most significant figures confirm 

the effectiveness of the techniques put in place, which have permitted the 

substantial decontamination of the entire unsaturated zone of the decon-

tamination area. As expected, the focus of attention remains the capillary 

fringe zone where, due to the groundwater dynamics, there is still an out-

look of contamination.  
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The Sarroch facility
Constantly maintaining and encouraging the culture of safety is a priority 

in our corporate objectives. This is due to the close link it has with creating 

the right working conditions for our employees’ needs, and also to strive 

towards the progressive reduction of cases of emergencies and accidents.

Similarly to other measurable objectives, like product quality and degree 

of competitiveness achieved, in this part of the 2008 Report the promotion 

and maintenance of a high safety level is expressed in specific figures and 

hard information.

Indeed, to assess whether the choices made are taking the company in 

the right direction, and to assess the work carried out and the results 

achieved in this area over time, it is necessary to be able to draw on 

suitably-indexed data.

The indices considered confirm that much distance has been covered in 

terms of ongoing improvement of employee safety. However, they also show 

that there is still room for more improvement.

The Du Pont project
Together with the Du Pont company, Saras has begun a project to promote 

the improvement of safe conduct of persons at work. Du Pont will be a 

partner in reaching the objectives in this project.

In 2008 an assessment was conducted of the level of safety in Saras, and an 

action plan was defined to achieve the following:

Improve the level of safety culture by creating awareness and commit-•	

ment at all levels of the Saras organisation

Make the safety system ongoing and sustainable•	

The project has been launched by Saras, and will also involve the other 

companies in the Group.

Saras believes that strong commitment from all of management is essen-

tial, together with the appointing and empowerment of “Champions” who 

will act as promoters of the culture of safety, and also training with special-

ist personnel who in turn will train the rest of the company’s population.

Safety Report
The Saras refinery drafted its 1st Safety Report in 1989 and since then the 

document has been constantly updated to include all the plant variations 

carried out over the years and for which correct interaction with the exist-

ing system had to be verified.

Currently, analysis of possible accident scenarios excludes the possibility 

of their having significant consequences outside the refinery, since any 

consequences would affect an area (in the direction of Italian National 

Route SS 195) in which there are no inhabited settlements.

To draft the site Safety Report, the company carried out an exacting and in-

depth analysis of its activities, with regard to their associated risk deriving 

from the process, from the substances used, and from the entire complex of 

procedures that allow such a complicated system as a refinery to operate.

In 2005 the periodic review of the Safety Report was conducted, and was 

Safety training

The role of every single employee is essential to pursuing objec-
tives of increasingly higher reliability and safety at work. This is 
why Saras ascribes great importance to the ongoing training of 
personnel, with special training initiatives on safety.
The training programme set up involves all personnel at the facil-
ity, in a different manner depending on the role performed.
Training consists of both theory and practical sessions. It begins 
when employees join the company and it progresses throughout 
their time at Saras. In addition, personnel assigned to firefighting 
teams take part in a series of special drills.
Overall in 2008 approximately 20,000 hours of safety training 
and emergency management was provided, involving all person-
nel, with specific modules for new hires and for those changing 
position in the company. Specifically, 137 courses were run, with 
classroom training sessions and in-the-field simulations.
Also in 2008, personnel working for external firms working with 
the refinery attended the safety training course, the first time 
they entered the facility. This course is presented on a compu-
ter system, and includes a test. Subsequently, a further test is 
given by the safety training staff of the Prevention and Protection 
Service.
For some employee positions special courses were run, for ex-
ample working at the alkylation plant and managing work permis-
sions: in total 3,069 employees of external companies attended 
courses, for 7,358 classroom training hours overall.
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sent to the authorities in October. The review comprised a detailed anal-

ysis of the existing plant and management situation. The risk scenarios 

and possible accident events were reviewed and hence also the possible 

consequences that these could have, on employees, on the area inside the 

facility, and on the area outside the facility. The analyses was conducted 

with the active contribution of the operational personnel and of the staff 

services personnel (Processes, Maintenance, Engineering, Reliability En-

gineering etc.). Each employee made a contribution based on their profes-

sional experience, to reach the prevention goals assumed.

The Safety Report therefore represents a valuable tool for preventing risk 

situations and for studying all possible measures to prevent their occur-

rence. In parallel, the Report also enables the company to identify and 

adopt the technological solutions, safety equipment and safety systems 

that will ensure a correct response to any accident episode, minimising the 

consequences to people, the environment and property. In 2006, pursuant 

to the requirements of Legislative Decree no. 238/2005, the Safety Report 

was updated together with the documents required for external planning: 

the Notification and related Information Files for the population.

In July 2007 the Regional Technical Committee for the Prevention of Fire 

completed its examination of the Safety Report and submitted its Final 

Technical Assessment. This Report, and therefore the examination, covers 

the Saras site in Sarroch in its entirety.

The conclusions, given in a detailed report by the Committee, indicate a 

positive assessment of the implemented activities and invite the company 

to continue down the path already begun for ongoing improvement. And in-

deed, with a view to ongoing improvement, the Committee suggested a se-

ries of further development areas for study and possible implementation.

Safety systems at the refinery
The Sarroch refinery has a complex safety system designed to detect poten-

tially dangerous situations immediately. The water distribution system for 

fires comprises an extensive network that covers the whole plant.

All the storage tanks are protected by cooling systems; the most critical 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 refinery also has seven fast and easily manoeuvrable fire trucks car-

rying powder and foam extinguishers, which can be operated quickly in 

emergencies and act as a backup to the fixed systems installed. Safety 

equipment and systems are regularly checked, and carefully and routinely 

maintained.

Internal Emergency Plan

After defining the risk scenario for the internal plant area, the 
company drafted its Internal Emergency Plan (IEP), which in-
cludes 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 
coordinated intervention.
The objective of the IEP is to ensure the company reacts as ef-
fectively as possible to accidents by:

Preventing and limiting injury and providing assistance to any-•	
one hurt
Bringing accidents under control and limiting their effects•	
Preventing and minimising environmental damage•	
Preventing and minimising damage to company property•	

As mentioned earlier, the IEP – progressively revised to take 
account of modified operating and plant conditions – also in-
cludes the Marine Pollution Prevention Plan, drawn up to deal 
with emergencies resulting from oil spills into the sea or other 
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 a reportable accident, and distinguishes 
between three types (i.e. three levels) of emergency:

Limited emergency•	
General emergency•	
Near accidents•	

A limited emergency is when the accident event is limited to 
a well-defined part of the facility, usually without involving a fire, 
and can be quickly eliminated using only the locally-available re-
sources. General emergencies are when an accident event, by 
its nature or due to specific environmental conditions, presents 
the danger of propagating to other parts of the facility or af-
fecting areas outside the refinery. Lastly, near accidents are 
situations that could potentially have led to accidents, the analy-
sis and assessment of which are of major importance to the 
ongoing improvement of site safety (see data shown on page 
90). In addition, for prompt and effective intervention, it is funda-
mentally important to have alarm and emergency reporting pro-
cedures that are designed to alert all corporate representatives 
concerned according to the type of event. Lastly, the communi-
cation variable also assumes great importance within the Plan, 
to set up clear, direct systems with which to inform those who 
are involved with putting the plan into practice, those present 
in the facility, external assistance forces (Carabinieri/police, fire 
brigade etc.), and public opinion.
Deployed throughout the refinery area there are communication 
and reporting tools (button-operated fire alarms, telephones, 
fixed and portable radio receiver/transmitters supplied to instal-
lations or to key corporate representatives), which permit the 
real-time activation of men and resources. According to a list of 
priorities, the Emergency Coordination Centre located inside the 
refinery (Figure 14 on page 87) provides communications and 
updates on the management of the accident event to external 
bodies concerned, which, according to the type of accident reg-
istered, will be the following:

Fire brigade•	
Prefecture•	
Neighbouring industrial sites•	

Other notifiable bodies in the area are the Municipality of Sar-
roch, the Carabinieri in Sarroch, the Italian State Police and the 
Port Authority. Constant updates on the developing situation, 
until the emergency is completely dealt with, also allow all exter-
nal parties to best manage their communications with the local 
community.
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Data

Accidents
Saras personnel. The accident trend recorded in 2008 confirms our need 

to proceed with the workplace safety performance level improvement 

project which, over the past year, we launched with the Du Pont com-

pany, a world leader in the workplace safety field. Comparison of the data 

shows a substantial stability in the indices of frequency (total number of 

events occurred in relation to the hours worked) and of severity (extent 

of damage in relation to the number of days’ sick leave due to the acci-

dent), with a reduction in the average duration of accidents (Charts on 

page 88). The nature of the causes of the accidents recorded, associated 

predominantly with behavioural factors, confirms the need to press ahead 

with involving employees in “safe working” issues, including by means of 

intense training and information initiatives, in line with the principles 

already set out in the Policy for Safety and in the company’s management 

system. In detail, for 2008 the Total Frequency Index (Chart 41) and the 

INAIL Frequency Index (Chart 42) show values that are slightly lower 

than for 2007: the former went from 12.2 to 11.6, while the latter, which 

records accidents reported to the work accident compensation authority 

(INAIL), i.e. accidents resulting in more than one day’s absence from 

work, went from 7.5 to 6.4.

Other reference parameters of particular significance and usefulness to 

for an analysis of the situation are the Severity Index and the Average 

Duration of Accidents (Table 30). For the former, in 2008 there was a 

External Emergency Plan (EEP)
The Internal Emergency Plan and External Emergency Plan (EEP) are 
closely related. The EEP is drawn up in conjunction with the Prefec-
ture of Cagliari following a consultation 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 (ASL).
The plan concerns the Sarroch industrial complex as a whole, 
and considers hypothetical accidents affecting sites belonging 
to the various companies located there (Saras, Polimeri Europa, 
Sasol Italy, ENI, Liquigas, Air Liquide Italia) that could result in 
harmful consequences for the area outside the facilities.
In addition, the safety reports for the various production facili-
ties and analyses of hypothetical accident scenarios (study of 
the local area, especially populated 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 intervention by all company and third-party personnel 
with responsibilities for the various roles required to deal with the 
emergency, such as direct management of internal accidents at 
the site, control and monitoring of the surrounding area, provi-
sion of information and assistance to local residents (road man-
agement, health services, information media etc.).
Prefecture, Questura, Fire Brigade, Highway Police, Carabinieri 
(police), Financial Police, Forestry Corps, Port Authority, local 
health authority (ASL), ARPA Sardinia, the local governments 
for the Region of Sardinia, the Province of Cagliari, and the Mu-
nicipality of Sarroch: all of these bodies will be involved in their 
various ways in providing rapid and effective management of an 
accident with possible repercussions for the region outside the 
facility perimeter.
The effectiveness of the EEP and its implementation is moni-
tored via accident response exercises involving the companies 
and organisations responsible.

Figure 14 – Location of Refinery Emergency Coordination Centre
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reduction over 2007 that is not immediately visible in Chart 43: the value 

0.172 includes days of absence deriving from accidents in 2007, and the 

value with days for 2007 accidents subtracted is 0.10.

External companies. Workplace accident data involving employees of con-

tracted firms is also recorded and analysed by the refinery. This is an area 

which has been assumed as an improvement objective, by means of train-

ing and motivation actions with the firms. Once again in 2008, the work 

done to date with the Saras RLSA (Staff Safety & Environment Representa-

tives) and the RLS (Staff Safety Representatives) of the contracted firms 

2005 2006 2007 2008

Total frequency index 12.7 12.0 12.2 11.6

INAIL frequency index 5.7 5.7 7.5 6.4

Severity index 0.129 0.120 0.123 0.172

Average duraition of accidents 22.8 21.3 16.5 26.7

Table 30 – Saras employees: accident indices

Chart 41 – Saras employees: total frequency index 

Chart 43 – Saras employees: accident severity index

Chart 42 – Saras employees: INAIL frequency index

Chart 44 – Saras employees: average duration of accidents (days)
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2005 2006 2007 2008

Total frequency index 8.0 13.37 10.93 5.77

INAIL frequency index 5.70 8.14 5.75 2.26

Severity index 0.221 0.170 4.58 0.061

Average duration of accidents 38.7 15.6 39.8* 26.7

Table 31 – External company employees: accident indices

Chart 45 – External company employees: total frequency index Chart 46 – External company employees: INAIL frequency index 

Chart 48 – External company employees: average duration of accidents
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was actively continued, and the reduction in the INAIL frequency indica-

tors is a clear demonstration of this. The introduction of the Single Inter-

ference Risk Assessment Document (“Unico di Valutazione del Rischio di 

Interferenza”, or DUVRI) in 2008 has also allowed greater control of the 

work done by contracted firms and, in particular, it has allowed significant 

improvements in works planning, which has led to a reduction in accidents 

and the related indices (Charts 45, 46, 47).

* Figure does not include fatal accident

Chart 47 – External company employees: accident severity index
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Emergencies
As can be seen in Table 32, in 2008 the number of limited emergencies re-

corded has continually decreased in the last 3 years. General emergencies 

are in line with the consolidated trend of previous years. Analysis of near ac-

cidents (Chart 51) shows an increase over past levels: reporting of events, 

which we are increasing through a major campaign of internal awareness-

raising, both for employees of Saras and for employees of contracted com-

panies, is essential and has allowed the reduction of the number of events 

in the year to 25, the best result since records began. On the facing page are 

the charts showing the number of plant shutdowns following an emergency 

and the consequent number of shutdown days recorded. Charts 52 and 53 

show that the 2008 results are in line with the 2007 results.

2005 2006 2007 2008

Limited emergencies  24  27 21 18

General emergencies  7  4 6 7

Near accidents 1 1 10 11

Table 32 – Emergencies: Number of events

Chart 50 – General emergenciesChart 49 – Limited emergencies

Grafico 48 - Emergenze generali
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Table 33 – Shutdowns following an emergency

Chart 52 – Shutdowns Chart 53 – Shutdown days
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Grafico 51 - Le fermate
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Grafico 52 - Giornate di fermate
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Investments in safety
Saras’s policy and projects for the ongoing raising of safety levels at its 

facility have meant that, from 2005 to 2008, over 22.6 million euro of invest-

ments have been made, with an average of 5.66 million euro/year (Table 34 

on page 92). 

The principal measures financed in 2008 concerned both improvements to 

existing safety equipment and modifications to plant systems and product 

movement systems, as described below:

Addition of extra shut-off valves for product volumes in the Alkylation •	

plant

Replacement of the glass Klingers in process plants with magnetic •	

ones

Continuation of upgrading of the fire prevention system and new equip-•	

ment

Continuation of upgrading of the fire detection and hydrocarbon detec-•	

tion system

Completion of upgrading of the fire protection systems for structures •	

(T2/ V2 / V1)

Safety upgrading of the interior of the tank containment reservoirs•	

Preparation of fire protection systems for structures in the alkylation •	

and T1 plants

2005 2006 2007 2008

Plant shutdowns 5 2 2 1

Shutdowns days 31 11 1 3
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Subsidiaries

The charts that follow show the trends of the principal accident indices for 

the Group’s companies.

The figures for the Sarroch site have already been described elsewhere in 

the document.

Saras’s Milan office, Arcola, Sarlux and Sardeolica did not register acci-

dents with losses of working days, either for direct employees or for em-

ployees of contracted firms.

Akhela registered one accident among the personnel of contracted firms, 

and the value of the index is a consequence of the low number of hours 

worked by external firms.

Sartec registered one accident among its employees and the value of the 

index (3.46), in relation to the number of hours worked, is lower than the 

group average. The trend of the total frequency index (Chart 55) and of the 

severity index (Chart 57 on page 94) follow the same trend.

In the following charts, the column marked “Total” gives the index calcu-

lated from the sum of direct and indirect accidents and the sum of hours 

worked by direct and indirect employees.

Table 34  – Investments in safety (000 euro/year)

2005 2006 2007 2008

Investmnets 4,170 5,395 6,740 6,345

Chart 54  – Investments in safety (000 euro/year)
Grafico 53 - Investimenti per la sicurezza (migliaia di Euro/anno)
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Chart 55 – Total frequency index 
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Chart 58 – Hours worked (direct employees)
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Chart 59 – Hours worked (contracted firm employees)

Chart 60 – Total hours worked

The personnel at the Sarroch site has a major influence on the trend of the 

indices in the Group, because the number of hours worked is 57% of the 

total for direct employees (Chart 58) and 91% for employees of contracted 

firms (Chart 59).
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These are “Regional Agencies” tasked with local environmental supervision and control. 

The ARPAs were set up by Italian Law no. 61 of 1994, which also set up ANPA, the national 

environmental protection agency, today known as ISPRA (Higher Institute for Environ-

mental Protection and Research), which incorporates the former APAT agency. ISPRA is 

tasked with setting guidelines and coordinating the regional agencies and those based in 

Italy’s autonomous provinces. Subsequently, all of Italy’s regions and autonomous prov-

inces set up their own agencies. ARPA Sardinia was created under Regional Law no. 6 of 

18 May 2006.

A term used in various contexts to mean “inspection check” or “assessment”. The term 

indicates a systematic, independent and documented process for obtaining evidence 

(registrations, declarations of fact and/or other information) and assessing this evidence 

objectively, in order to establish how far the criteria of the inspection check (policies, 

procedures or requirements) have been met.

Water deriving from the ballasting of empty ships with sea water.

This is the index used in coastal marine environment monitoring (CAM refers to the Ital-

ian acronym, “Classificazione Acque Marine”). The index converts the values read into a 

summary rating of the state of the quality of the sea under three types, interpreted and 

referred a three classes of quality, where by quality we mean that associated with the state 

of eutrophication of the coastal systems and with the potential incidence of hygienic/

health risks: High quality - uncontaminated waters;

Medium quality - waters with different degrees of eutrophication, but which are ecologi-

cally integral;

Low quality - eutrophicated waters with evidence of environmental alterations including 

alterations of anthropic origin.

A gas produced by the incomplete combustion of fossil fuels. The main source is petrol 

engines not equipped with catalytic converters.

An odourless, colourless, flavourless gas produced from the combustion, respiration and de-

composition of organic material. Its characteristics include the ability to absorb infrared 

radiation emitted by the earth’s surface, thereby contributing to the greenhouse effect.

The quantity of oxygen needed to oxidise the organic content of waste, including nonbio-

degradable matter.

Process by which two different energy products, such as electricity and heat, can be gen-

erated together by a single plant designed specifically for the purpose, resulting in high 

environmental efficiency.

The set of physical, chemical and/or biological measures intended to reclaim deteriorated 

situations or remove plant/equipment that is no longer operational in order to eliminate 

or limit risks to human health and/or to the environment.

ARPA (Agenzie Regionali 
per la Protezione Ambien-

tale)

Audit

Ballast water

CAM Index (Marine Waters 
Classification)

Carbon monoxide (CO)

CO2 (carbon dioxide)

COD (Chemical 
Oxygen Demand)

Cogeneration

Decontamination

Glossary



100

Desulphurisation

Diesel

Distillation

EMAS (EcoManagement 
and Audit Scheme) 

Emission Trading

Emission

Environmental impact

EPER (European Pollutant 
Emission Register)

Filter Cake

Process for treating oil fractions in order to reduce the sulphur content in refined 

products. 

A blend of hydrocarbons that is principally obtained from the primary distillation of crude.

A process of progressive separation of the components of crude in a distillation col-

umn, at the base of which the crude is injected. In the process, the counter-flow of 

a liquid and a vapour enrich each other, respectively, with the heaviest and lightest 

components.

Established by EC regulation no. 1836/93, updated by EC regulation no. 761/2001 

(EMAS II), this is a voluntary scheme intended to promote continuous improvement 

in the environmental efficiency of industrial activities. Under the regulations, partici-

pating 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 environmental 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, 

operational since 1997, is the Ecolabel and Ecoaudit committee, which works with the 

technical support of APAT (now ISPRA).

On 13 October 2003 the European Commission published the European directive on 

emissions trading (Directive 2003/87/EC), better known as the emissions trading sys-

tem. 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 CO2 (i.e. continue to oper-

ate) without appropriate authorisation; each year the operators of these plants must 

return CO2 allowances equal to those released into the atmosphere to the competent 

national authority; maximum CO2 allowances have been set for every plant regulated 

by the directive; CO2 emissions effectively released into the atmosphere are monitored 

in accordance with the requirements of the competent national authority and certified 

by an accredited inspector.

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. 

Any change to the environment, positive or negative, deriving in whole or in part from 

the activities, products or services of an organisation.

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 Euro-

pean Council Directive 96/61/EC on integrated pollution prevention and control. It is 

Europe’s first and most wide-ranging record of emissions into the air and water from 

industrial plants.

The solid product formed by the filter presses and so named because of its physical, 

cake-like consistency. Filter cake is the result of the process of gasification of heavy 

refined products. It contains high percentages of metals such as iron, carbon vana-

dium and nickel.
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Fuel oil

Greenhouse effect

IGCC (Integrated Gasifica-
tion Combinated Cycle)

Immission

INAIL frequency index

INES (Inventario Nazionale 
delle Emissioni e loro Sor-

genti, or national inven-
tory of emissions and their 

sources)

IPPC (Integrated Pollution 
Prevention and Control)

ISO (International 
Organization 

for Standardization)

ISPRA (Istituto Superiore 
per la Protezione e la 

Ricerca Ambientale)

Kyoto Protocol

A heavy fraction of oil refining, used as a fuel. Increasingly used in low-sulphur form to 

limit its negative impacts on the environment in terms of atmospheric emissions (princi-

pally SO2 and particulates).

Gradual increase in average atmospheric temperature due to the increased concentration 

of gases in the atmosphere. Substances that contribute significantly to the greenhouse ef-

fect (greenhouse gases) include chlorofluorocarbons (CFC), carbon dioxide (CO2), meth-

ane (CH4), nitrogen oxides (NOx) and sulphur hexafluoride (SF6).

A plant that produces syngas (synthesis gas) from heavy hydrocarbons and subsequently 

produces electricity and heat using a combined cycle.

The release of a pollutant into the atmosphere or water, thus polluting the environment. 

The concentration of the pollutant is measured at a distance from the point from which 

it was emitted.

Calculated using the number of accidents reported by the company to the work accident 

compensation authority (INAIL) and the number of hours worked (formula: number of 

accidents reported to INAIL x 106/hours worked).

National register of emissions set up pursuant to Legislative Decree no. 372 of 4 August 

1999 (implementing Directive 96/61/EC) and to Decrees issued by the Ministry for the En-

vironment on 23 November 2001 and 26 April 2002. It consists of information on emissions 

from industrial sites in Italy which are subject to IPPC regulations. The regulations state 

that such companies must submit qualitative and quantitative data to ISPRA (formerly 

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 environment ministry 

for forwarding to the European Commission and inclusion in the EPER register.

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.

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 international community standards relating mainly to environmental 

management (ISO 14000) and quality assurance (ISO 9000) for companies in all sectors.

The Higher Institute for Environmental Protection and Research or ISPRA is an Italian 

research body formed in 2008 by the merging of three bodies reporting to the Ministry for 

the Environment: APAT (Agenzia per la Protezione dell’Ambiente e per i Servizi Tecnici), 

ICRAM (Istituto Centrale per la Ricerca scientifica e tecnologica Applicata al Mare) and 

INFS (Istituto Nazionale per la Fauna Selvatica), to rationalise the activities carried out 

by these three organisms and streamline them to ensure greater effectiveness in environ-

mental protection, and also as a measure to contain public expenditure.

Act approved by the Conference of the Parties in Kyoto, 1-10 December 1997, containing 

the initial decisions on the implementation of some of the commitments of the United Na-
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kWh (kilowatt-hour)

Major hazard

Management system

MW (Megawatt)

MWh (megawatt-hour)

NOx (nitrogen oxides)

OHSAS (Occupational Health 
and Safety Assessment Series)

Petrol

Piezometer

tions Framework Convention on Climate Change (UN-FCCC), which was approved in 

1992 and ratified by Italy in 1994. The treaty came into force on 16 February 2005, after 

being ratified by Russia. To be mandatory at international level, the Protocol had to be 

ratified by at least 55 countries. One of the key points is the requirement for the most 

industrialised countries (including Italy) to reduce their emissions of greenhouse 

gases (carbon dioxide, methane, nitrous oxide, hydrated fluorocarbons, perfluorocar-

bons, and sulphur hexafluoride) by at least 5% of 1990 levels, in the fulfilment period 

running from 2008 to 2012. In addition, these countries must set up projects to protect 

woods, forests, and agricultural land that absorb carbon dioxide, set up a national 

system for estimating gaseous emissions, and can earn “carbon credits” by helping 

developing countries to avoid polluting emissions. Signatory countries face sanctions 

if they fail to meet their targets. The rules for developing countries are more flexible. 

Unit of measurement of electricity produced or consumed, equivalent to the power 

produced by 1 kW in one hour.

Probability that an event linked to uncontrolled development of an industrial activity 

could give rise to serious danger, either immediate or in the future, for people and the 

environment.

The organisational structure, planning activities, responsibilities, procedures, practices, 

processes and resources to formulate, implement, obtain, re-examine and maintain con-

trol, where possible, over all the internal and external variables of an organisation.

A multiple of kW (kilowatt), the unit of measurement of a power station’s power, i.e. 

its energy-generating capacity. It also measures the power consumed by an item of 

electrical equipment.  1 MW = 1,000 kW.

Unit of measurement of electricity produced or consumed, equal to the power pro-

duced by 1 MW in one hour and equivalent to 1,000 kWh.

Gaseous compounds consisting of nitrogen and oxygen (NO, NO2 etc.), normally re-

leased during the combustion of fossil fuels when free nitrogen (N2) is oxidised. In the 

atmosphere they are the main agents responsible for photochemical smog and, after 

SO2, the biggest cause of acid rain.

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.

A blend of hydrocarbons made up of fractions of various different refined products. In 

ambient conditions of temperature and pressure, it takes liquid form.

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 level of piezometry (the line 

where points with a height equal to that of the body of water are located) at a set 

point.
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ppm (parts per million)

Refining

Reliability

Revamping

Severity index

SO2 (sulphur dioxide)

Sulphur

TOE (Ton of Oil Equivalent)

TOTAL frequency index

TSPs (Total Suspended 
Particulates)

Wholesale

Yield

Unit of measurement of the concentration of a substance present in small quantities in a 

liquid or gas.

A set of processes to transform crude oil into derivatives of varying levels of quality (main-

ly LPG, light petrol, naphtha, kerosene, diesel and residues).

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.

Interventions on industrial systems to improve or increase processing capacity.

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 103/hours worked).

It is a colourless, pungent gas that is released during the combustion of fossil fuels con-

taining sulphur. High concentrations of SO2 in the atmosphere are the principal cause of 

the formation of acid rain.

A chemical element present in crude oil as sulphurised compounds. After recovery by the 

desulphurisation processes, sulphur is sold for use in the chemical industry.

Unit of measurement conventionally used to determine the energy contained in various 

sources taking into account their calorific potential.

Calculated using the total number of events that occurred (accidents reported by the 

company to the work accident compensation authority INAIL, plus injuries treated) and 

the number of hours worked (formula: number of events x 106/hours worked).

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 µm(1 µm= 1 millionth of a metre) can pass through the airways 

and penetrate the lungs, becoming a potential health hazard depending on the substances 

involved.

The channel for selling oil products to wholesale customers, such as industries, consortia 

and public bodies.

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.
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