Satisfy responsibly the growing demand of energy

Environmental
management
and efficient
use of resources
A prosperous society needs oil and gas in order to improve and increase
its members’ quality of life. Energy companies today face an important
challenge, that of satisfying growing demands for energy in a socially and environmentally responsible manner.
We believe that technological innovation, together with a progressive model of environmental management are the key to responding to this challenge.
Our efforts to mitigate the negative impacts of our activities on the environment
have become more effective with each passing year. The identification of different
impacts, their analysis and monitoring, the design of improvements in
processes and management systems, investment in new technologies
or the introduction of targets for
improvements are all measures which
help to make a reality of our goal
of minimising environmental impact in
our area of operations.
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How we work

Management
model

We audit all our
operating centres
Our own methodology is included in
the Environmental and Safety Audit
Manual, in which we address the
performance of internal and external
audits, the latter being a legal requirement,
and certification audits. The manual
establishes three yearly cycles so that all
our centres can be audited. The number
of audits should be balanced in such a
way that a cycle is not covered solely by
internal or external audits and covers both
technical aspects and those concerning
management systems.
We provide an annual safety and
environmental auditing plan which
includes internal audits associated with
management systems, and external audits
associated with certification processes
for voluntarily improving environmental
management, and legal regulatory audits.
Throughout 2008 we have carried out
726 voluntary environmental and safety
audits, 558 of which were internal1 and
168 external associated with certification
processes. Additionally 441 legal
regulatory audits were carried out.

Our environmental principles are
defined in our Health, Safety and
Environment Policy, which is applied
throughout the company. One of
these principles is to incorporate
environmental criteria, in addition
to health and safety questions in the
whole range of activities in order
to minimise the impact on our
environment.
The basis of our environmental
management is our Environmental
and Safety Manual, which is applicable
to all our units, and which contains
functions and responsibilities and
establishes a standardised system and
management tools for the company as
a whole.
In addition, we have complemented
the Manual with an extensive body of
standards, procedures and technical
guidelines which are constantly
updated to adapt them to best
practices in the sector and which,
together with the management
systems developed by business units
or operating centres, complete our
environmental management system.

(1) Number of “crossed” internal audits (carried out
by qualified personnel from a different work centre
to that audited). Local internal audits carried out by
personnel at that centre are not included.

Repsol’s Corporate University at Mostoles (Spain).

Certifications

Our objectives
Planned Activities

Level of progress 2008

2009 objectives

Reduction of Volatile Organic
Compounds (VOCs).

Implementation of leak detection and elimination
programmes in seven out of nine refineries and five
out of eight chemical plants.

Continue implementation of these
programmes in different company activities.

Implementation of other VOC reduction
programmes in industrial plants.
Installation of Phase II of vapour recovery in service
stations in Spain.
Reduction of hydrocarbon spills.

Optimisation of water consumption.

Continuous improvement of the
environmental management system.

Reduction of rate of spills in exploration
and production and logistics in Argentina, achieving
the objectives established in both areas.

We have maintained our certification
in all our centres and obtained a further
18 certificates:

stations, 31 LPG factories, an underground
natural gas storage installation,
geophysical and drilling operations in

Argentina, exploratory activities in Libya,
(Remsa) and direct sales and aviation
activities in Argentina.

• Exploration and production activities in
Colombia and Trinidad and Tobago.

ISO 14001 certified centres

All the certificates obtained are available
for view at repsol.com.

• Seven LPG installations (Peru, Ecuador,
Portugal and Argentina).
Continue with the actions to reduce
hydrocarbon spills.

Development of water consumption optimisation
plans in seven of the company’s nine refineries
and in three chemical plants in Spain.

Extend implementation of the optimisation
programmes to other company centres.

Certification of 18 new centres according
to the ISO 14001 standard.

Increase the scope of ISO 14001 certifications
to new centres.
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Throughout 2008, we continued our trend of increasing the number
of certified centres qualifying for the international ISO 14001 standard

250

main iso 14001 certifications by activity
at closure of 2008

• A logistics terminal in Portugal.
• Two lubricant and speciality plants
in Portugal.
• Four marine and fishery supply
installations in Spain.
• Direct sales activities and aviation
in Argentina.
We have also obtained certification for the
ISO 14001 standard: 21 aero plants, 32
marine and fishery installations, 33 service
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Activity

Centres

%

Refinery

9 out of 9

100

8 out of 8

100

15 out of 18

83

Chemicals

100

Exploration and production

Technology centres

50
0

2006

2007
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2008

2 out of 2

100

Lubricants and specialities

18 out of 18

100

Logistics terminals

19 out of 21

90
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Internal Opinion

External opinion

Nemesio Fernández-Cuesta

Managing Director Upstream
Repsol YPF

Richard Sykes

Executive Secretary, International Petroleum Industry
Environmental Conservation Association (IPIECA)

Sustainability

Environmental management and efficient use of resources

Our company’s projects and operations are increasingly complex and need to respond to demanding
environmental and social challenges. Our capacity to address these requirements will be the key to the
continuity of our business. All our sectors of activity are of necessity sensitive areas requiring a responsible attitude on our part.

We are living in times of great uncertainty for the oil and gas industry: a financial crisis which restricts
access to new capital and stifles demand for our products; oil prices that have fluctuated between $40
and $140/bbl over the last 12 months; the challenge to replace reserves as major fields decline, whilst
access to new exploration opportunities is limited, and increasingly in more remote and sensitive environments; whilst at the same time, society is becoming increasingly concerned about climate change
and biodiversity loss. There is a strong consensus among IPIECA member companies that environmental (and social) issues are becoming more and more important for our industry, and performance improvement cannot take a back seat until the global economy recovers.

We have continued to move forward in improving our environmental management, with particular
emphasis on energy efficiency, improving fuel quality and reducing emissions.
In the field of exploration and production we have completed our implementation of uniform environmental standards in all our operations and we have continued to reinforce our preparation and training
in the event of possible marine spills. This has led, together with our technical expertise, to our being
qualified to operate in particularly restrictive areas such as Norway and US territorial waters in the Gulf
of Mexico.
A correct analysis of environmental aspects of any of our operations requires an integrated focus on their
social impact. These are two indistinguishable realities. Impact studies and risk identification analyses
made prior to carrying out any project are a clear example of our dual reality.
There is always room for improvement. It is important to be aware and informed of best practices in the
industry and to concentrate on their early implementation. It is essential to move forward with knowledge of the new areas where we are proposing to carry out our activities. On these two pillars, the ability to
anticipate and with knowledge of best practices, we can target the essential process of continuous improvement to which we are committed. The management team and the company as a whole are totally
committed to continuous improvement. This undertaking and commitment is in turn, our necessary
contribution to sustainable development, a self evident need in the world we live in today.

How should the industry respond? Many senior leaders have come to realise that managing environmental risks well not only enhances the bottom line, but also reflects a company’s values, which in turn
affects how it is perceived by the outside world when it seeks a licence to operate. There is a recognition
that managing such risks is an integral part of the oil and gas business, not an optional extra, but there
are trade-offs to be made between principles, people, profit and performance.
Many companies have identified a senior leader accountable for environmental matters, established
environmental policies, developed management systems and set up processes to identify the most important issues.
However what differentiates leaders from laggards is how effectively such good practices are implemented - put into practice. Yet how often are management system documents left to gather dust on the shelf?
How often can an operation demonstrate that they are part of effective day-to-day management and
demonstrate the performance improvement they are designed to deliver? What are the secrets? Well,
this is not rocket science. A few simple examples: set competence standards and make sure that all staff
in critical positions meet those standards; gather good quality data - this not only allows leaders to make
good decisions, but forms the basis for open and transparent reporting to the outside world; have an
independent audit programme with follow up monitored by senior management. If a company implemented the best practices from within its own operations, performance would improve. A company
implementing industry best practice, identified through working with a trade association like IPIECA, can
improve performance significantly.
But industry cannot do everything by itself. It is a part of society and must meet their expectations. IPIECA members have found that issues that require greater understanding and dialogue can be worked
better in partnership with governments and NGOs. Responding to concerns about climate change can
be handled internally within in a company by improving energy efficiency or reducing natural gas flaring,
but other aspects such as gaining public acceptance for Carbon Capture and Storage (CCS) and developing standards for the production of sustainable biofuels are better handled in a multi-stakeholder setting. IPIECA members work with the United Nations Environment Programme (UNEP) to phase out
lead in gasoline, and also have a global partnership with the International Maritime Organisation (IMO)
on oil spill preparedness and response.
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Excellence in environmental
management as priority in Project C-10:
extension of the Cartagena refinery

Environmental criteria
as part of the company strategy
The duties of the Audit and Control Committee of the Board of Directors include
familiarity with and guidance of the policy, guidelines, and objectives of Repsol YPF
in the area of safety and environment.
Strict environmental control
Every year we establish our environment
goals within the strategic framework of
Safety and Environment, and these are
approved by the company’s Management
Committee.
The strategic framework includes critical
areas for protection of the environment, and
refers to questions such as management
leadership, improvement of management
mechanisms, risk control and reduction of
the environmental impact of the activities
and products.
Furthermore, this strategic framework
serves as a basis for drawing up action
plans for each of our businesses, where
we include the actions necessary for the
improvement of management in order to

respond to new legislative initiatives, in
addition to investments and costs required,
which are included in the general budgets.

We invest in improving our processes
[In 2008 our environmental investment
amounted to 263 million euros (56.6 of which
correspond to the environmental quality of
products) and the costs amounted to 145
million euros. EN30]
Some of our more significant investments
in 2008 include, as in previous years, those
required to achieve environmental quality of
petroleum products required by new Spanish
and Argentine regulations for a total of 56
million euros. Specific projects
in this area include continuation of the
project for including quality of petrol and
diesel in the Cartagena refinery in Spain,

with an environmental investment of
12 million euros.
We have also made considerable investments
in avoiding, reducing or controlling
contaminating emissions, such as those
destined for atmospheric protection, water
and soil protection and that of subterranean
waters. These investments, which are
detailed below, include continuation of
development of the oxidation through
hydroperoxide plant (OHP) for treatment of
effluent in the chemical plant at Tarragona,
Spain with an investment of three million
euros in 2008.

Recognition
In 2008 we obtained maximum
points in the the oil and gas sector in
environmental policy and management in
the selective global sustainability indexes,
the Dow Jones World Sustainability
Index, and the European Dow Jones
Sustainability Index STOXX.

environmental investments by activity *
Million euro

The extension of the Cartagena, in Spain, is
one of the key initiatives of the Strategic Plan
2008-2012. The investment of 3,262 million
euro will allow this complex to become one of
the most modern complex in the world and to
double the capacity up to 220,000 barrels per
day. The project includes, as primary units, a
hydrocracker, a coker, topping and vacuum
units, and desulfur and hydrogen units.
From an environmental perspective, the
Cartagena refinery extension assumed as one
of its main objectives, the reduction of impact
on the environment.
A substantial part of the investment
is exclusively dedicated to recovery of
contaminating products generated in the
main process units mentioned previously, and
their transformation in reusable compounds,
through amine plants, acid waters, sulphur
recovery, treatment of effluents or recovery of
gas flares.
Since the project was devised, we have
made best use of synergies with present
installations reducing built surface. In
addition the new plants were designed to
reduce environmental impact to a maximum,
in particular the reduction of contaminants
in the atmosphere and optimisation of water
consumption. Below we explain the main
measures taken in the project:

question will be natural gas, achieving a
reduction in SO2 and NOx emissions.

Energy efficiency
Energy consumption of the new distillation
unit will be 30% less than our currently
most efficient refineries. We will achieve this
by maximising the heat exchange surface
between the crude oil and the end products.

The effort to achieve a reduction in
environmental impact of this new project
will make the refinery a point of reference for
environmental management.

50

Investments

Costs

38

31

water management

41

22

Residues and soils

79

70

Environmental quality of products

56

2

Others

49

20

total

263

145

2008
Exploration and production
Others
Marketing

* the data does not include investments in environmental
quality of products.
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• Installation of a new osmosis recovery plant
which is fed with rejected water from the two
osmosis installations in the boiler supply
water treatment. In normal designs this
water, which has a very high saline content,
would be discharged into the sea. With this
new osmosis procedure we recover 70m3/h
of water for its re-use in processes thus
obviating the need for external consumption.

The scope of this information does not match with that published in the Repsol YPF’s 2008 Financial Statements Report. The
reason is that the above information does not include data from non-controlled companies and the costs of the emissions’
rights for 2008.

0

Refining
Chemicals

• Maximum recovery of water from the waste
water treatment plant, as is the case in the
present refinery which serves as a benchmark
in this aspect.

environmental investments and costs for 2008 by sector (millions of euros)

Atmospheric protection

100

• High air cooling surface in cooling process
current in order to reduce the size of the
cooling tower, and thus the quantity of water
evaporating in the tower.

Reduction of SO2 and NOx emissions
The extended refinery will consume 30% less
fuel oil than at present (in absolute values). In
addition, the fuel oil will be formulated with
lighter components achieving a reduction of
40% sulphur in its composition. The fuel in

200
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Optimum water management
Reducing water consumption was a basic
objective of this project given the scarcity
in the region and the social sensitivity with
respect to its use. Therefore, we have reduced
consumption in the process and we have
maximised its recovery, thus achieving
minimum use of water from outside. This is
illustrated by a series of measures:
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The main types of environmental
impact and measures for reducing it
Our priority from an environmental perspective, is to reduce the impact of our activities
on the environment, focusing our action on reducing emissions into the atmosphere,
optimising water consumption, reducing the amount of pollutants discharged into water,
correct management of waste and improvements in prevent and correction of spills.
We also continue our efforts to identify, assess and correct possible situations of past
contamination. All this work uses the best practices available and technological innovation.
Environmental management

125,699
refining

94,444
exploration
and production

Library at the Repsol’s Technology Center.

2,835
marketing

25, 9
94,4
Collaborating
refin ng
e pl with
ation
d
the surroundings

For more information on training plans
and the advanced safety and environment
course see the chapter, “Our Commitment
to safety”.

Trained persons

Training hours

Rate of extension (%)2

Spain

414

2,776

2

Argentina

315

4,775

2

Rest of Latin America (3)

414

3,565

9

64

3,015

3

1,207

14,131

3

total

25,787
Chemicals

3,963
others

External captured water
Measures to minimise impacts:
• Consumption optimization.
•	Promotion of reusing treated water.
•	Reduce the emergency situations.
• Segregation of currents
to improve the treatment.
•	Monitoring and adequate
planning of management costs.
• Specific training programs.

118,815 Kt

27,371
Chemicals

WATER

15,138
exploration
and production

advanced course in Safety and Environment
designed for company employees.

environmental training1

Rest of the world (4)

Total emissions to air

3,332
others

We promote and encourage training of all employees in line with their responsibilities
and activities. In 2008 a total of 14,131 training hours were provided to 1,207 employees.
In 2008 we designed safety and
environment training schemes establishing
for each of the company’s businesses, the
minimum training, guiding the technical
development of each professional so that
they can acquire the necessary safety and
environmental skills so that these will be
adjusted to the level of competence required
for carrying out their duties. Furthermore,
we have created the two first editions of the

73,927
refining

Measures to minimise impacts:
•	Energy efficiency and savings.
•	The use of cleaner fuels.
•	Improvement in industrial
processes.
•	Adequate maintenance
programs.
253118
6818t 5 Kt
•	Reduce the emergency situations.
•	Reduction of flaring.
•	Reduction of fugitive emissions.
•	Monitoring and adequate planning
of management costs.
• Specific training programs.

253,681 t

The importance of training

125
AIR

We encourage communication with
the communities where we are actively
working. We often receive visits at our
work centres from schools, universities,
253,681
t
local community
organisations
during
which we place particular emphasis on
environmental themes.
In February this year we set up an
Advisory Public Panel in Puertollano
(Spain) for the purpose of opening up a
permanent vehicle for communication
between the city
2 8 and
5 the industrial
27 371
complex.
For further information3,332
see the chapter
others
“Our commitment to safety”.

293,506
73,927
exploration
refining
and production

137,688
,787
refining
hemicals

and
p oduct on
nd
production
Management
wastes
Measures to minimise impacts:
•	Internal management improvement.
•	Implementation of waste reduction
in all phases of the process.
• Sustitution of raw materials
and additives.
7
5
•	Promotion of reusing and recycling.
• Collaboration with waste
management communitary
programs.
•	Monitoring and adequate planning
of management costs.
• Specific training programs.

569,881
815 Kt t

,96
14,659
thers
others

474
exploration
and production

293
WASTE

82,155
ation
Chemicals

65
others

41,873
marketing
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SOIL
Hydrocarbons spill
Measures to minimise impacts:
•	Adaptation of prevention
and control procedures.
• Systematic assessment of
installations.
•	Aplication of the best remediation
technical criteria.
•	Adequated treatment and final
removal of wastes from the cleaning
of contaminated locations.
•	Monitoring and adequate
planning of management costs.
• Specific training programs.

776 t

(1) Data includes training of own permanent and temporary personnel. Contracted personnel is not included
(2) Rate of extension: Percentage of persons who have carried out training activities based on the maximum number of staff
(3) Bolivia, Brazil, Chile, Ecuador, Peru and Venezuela
(4) Libya, Portugal and Trinidad and Tobago.
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logistics

118
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Reducing our emissions to the atmosphere

Vapour recovery
in petrol stations

Our main emissions to the atmosphere resulting from the company activities are,
in addition to greenhouse gases* SO2, NOx, volatile organic compounds (VOCs)
and, to a lesser degree, CO and particles.
Sulphur oxide emissions
SO2 emissions come mainly from the
sulphur contained in fuels used in our
refineries’ combustion processes.
In 2008 there was a 13% reduction in
the emission rate per unit of crude oil
processed in the refinery sector, an activity
which accounted for almost 90% of the
company’s total SO2 for 2007, mainly due
to the fact that the SO2 value for Large
Combustion Installations was obtained
through direct means in the Tarragona
refinery for compliance with the National
Emission Reduction Plan.

In 2008 the NOx emissions were reduced
by 6% compared to 2007, due mainly
to the stoppages motivated by union
conflicts in the exploration and production
activities in Chubut Cañadón Seco, in
Argentina, and to a lesser degree to the
programmed stoppage of the Puertollano
refinery in Spain, with the resulting
reduction in fuel consumed.

Emissions of non methane volatile
organic compounds (NMVOC)

Nitrogen oxide emissions

NMVOCs are mainly emitted in refining
activities in crude oil and gas production
operations, in storage terminals, in service
stations when handling petrol and generally
due to leaks.

NOx is mainly produced in the refinery and
exploration and production areas during
combustion process, due to the nitrogen
present in the atmosphere.

In 2008 our NMVOCs dropped 1%
respecting to those of previous year.
Control of these emissions, due to their
diffuse and sometimes discontinuous

distribution of so2
emissions by activity

distribution of nox
emissions by activity
e&p
65%

Chemicals
8%

refining
27%

e&p
6%

evolution of so2 emissions in refining

• Programmes for registration, detection
and elimination of leaks with the
Leak Detection and Repair (LDAR)
technologies in industrial centres. In
2008 we developed leak detection and
elimination programmes in seven of the
nine refineries in Spain, Argentina and
Peru, and in five of the eight chemical
plants in Spain, Portugal and Argentina.
These programmes have been part of the
companies targets since 2007.
• Other actions for reductions of VOCs in
refineries and chemical industrial centres
in Spain which include the reduction of
emissions in storage and process tanks
at the Tarragona refinery, the fitting of
API covers at the A Coruña refinery,
elimination of VOCs at the Styrene
distribution of nmvoc
emissions by activity

refining
89%

Chemicals
5%

nature, is additionally complex. In 2008
we carried various activities:

evolution of nox emissions

22% Chemicals

e&p
48%

marketing
6%

refining
16%

others
8%

evolution of nmvoc emissions

Tonnes of SO2/kilotonnes of crude oil processed

Tonnes of NOx

Tonnes of NMVOC
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Improving air
quality in liquefied
petroleum gas
activity (LPG)
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In the LPG market in Peru there are
two types of valves which are used in
containers, however there is no head
available on the market adapted to
both types of valve. This circumstance,
apart from operating difficulties, led
to product losses during the filling
process with the corresponding effect
on air quality.
As an environmental improvement to
the containment process we developed
a new head which would permit filling
of tanks and containers with both
types of valve which can be used
indiscriminately, thus reducing leakage
during the filling process.
We have successfully installed new
heads in the Ventanilla and Arequipa
plants, which has led to an average
reduction of leaks amounting to 550
tonnes per annum. An implementation
plan has been prepared for the rest of
the country’s plants in 2009.

chemical plant in Puertollano, the wet
oxidation with peroxide plant during the
manufacturing process for flexible polyols
through the use of new technologies.
• Installation of automatic disconnection
devices for product filling in the LPG
packaging plants in Peru.
• Installation of vapour recovery systems
during vehicle petrol tank filling in a
considerable number of the service
stations in the Spanish network.
Below we include information on the
actions carried out by the company in
order to reduce VOC emissions by the
installation of vapour recovery phase II in
service stations in Spain.

* For further information see
“Climate change and energy efficiency” chapter.

155

Vapour recovery systems are
designed to contribute to reducing
VOC emissions which are produced
during the loading and unloading
of petrol. These systems have been
denominated as phase I (recovery of
vapours when discharging petrol from
the tanker lorry to the petrol station
deposit) and phase II vapour recovery
when filling vehicle tanks with petrol).
In recent years we have installed
phase I vapour recovery in our own
network of petrol stations. In this
way, we have managed to recover and
control vapour emissions produced
during the discharge of petrol from
the tanker lorry to the service station
fuel storage. The recovered vapour,
most of which consists of VOCs, are
transferred from the storage tank to
the lorry.
As a result of our commitment to
reducing atmospheric contamination,
in 2006 we signed a voluntary
agreement with the Business
Association and the Environmental
Council of the Community of Madrid
as part of the Blue Plan set up for
reduction of tropospheric ozone.
By means of this agreement we
undertook to install phase II vapour
recovery in our own network of
service stations which exceed 2.000
m3 of annual petrol sales.
This installation enables us to recover
vapours when filling vehicle petrol
tanks, when the vapours move and
escape into the atmosphere. With the
phase II vapour recovery we capture
vapours through the filling hose
and nozzle and they are transferred
to a subterranean storage tank at
the service station, or we return the
gases directly to the petrol pump.
This latter technology, which is more
innovative does not require any
modification to the underground
pipes of the service station.
During 2008, we concluded
installation of the Phase II vapour
recovery in 42 petrol stations.
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Improving
water
management

where the calculation is done by balance
of the gap between the reservoir and the
evaporation of this. This reduction is due
to the calculation change for estimating
evaporation, through installation of a new
weather station in the reservoir which
measures evaporation values greater than
than those considered previously. EN8]

Water is a scarce
commodity which is
indispensable for life.
For this reason we are
committed to correct water
management based
on the principles
of re-use and optimisation
of consumption.

[The water captured in the company
proceeds mainly from surface resources
(58%) and the public network (35%), and
to a lesser degree underground resources
(7%). EN8, EN9]

Externally captured water
[ Water consumption mainly occurs in
refining and chemicals activities. During
2008, we have captured 118,815 kt of
water, 5% less than in 2007. The reduction
responds to the water consumption
optimization programs, and at a lesser
extent, to a change in the calculation
system of the captured water in Puertollano,

Our major use of external water take up is
for refining activities in which the processes
regularly make use of water for various
purposes, such as for cooling, solvent,
cleaning and steam production. We recover
and recycle part of this water, some of it
evaporates into the atmosphere via open
cooling systems and part is released to the
exterior following the requisite treatment
procedures for adapting quality to the
dumping requirements.
In 2008 external water capture in our
refineries amounted to 73.9 million tons and
we processed 55.6 million tonnes of crude
oil. With the data indicated we calculate that
the water footprint of 1.3 m3 water per tonne
of crude oil processed, expressing the water
footprint in accordance with the ratio of
externally captured water to the raw material
processed. We dump 43.5 millions of tonnes
of appropriately treated water out of the 73.9
distribution of total water
captured by activity
refining
62%

exploration &
production
13%

million tonnes of externally captured water,
and therefore the net consumption of water
was 30.4 million tonnes.
In addition to the refining activities, we
also consume water to a lesser extent
in our chemical activities, due mainly
to product purification processes. In
the case of exploration and production,
extraction operations of crude oil and gas
are frequently accompanied by production
water which is injected once more into the
deposits thus reducing the impact
of dumping

Recycled water
We encourage the recycling of water to
reduce its consumption Due to various
actions undertaken throughout the
company, in 2008 we managed to reuse
14% of the total water captured.

Water consumption optimisation
programmes
In order to make best use of water in our
processes, since 2007 we have set up
annual programmes as part of our annual
company targets.

Below we provide further details of our
water consumption optimisation plans,
carried out in five industrial refinery
complexes in Spain during 2008
Throughout 2008 the Operations
Improvement Group continued to grow,
developing optimisation programmes
for water consumption in the Spanish
refineries. Some of the main achievements
included:
• Recovery of plant condensates
• Improvements to the control of cooling
towers.
• Increased cycle in the demineralisation chain.
• Improvements to the control tertiary
treatment.
• Recovery and reuse of process water for
the fire prevention system.
Furthermore, we have established action
plans for 2009, centring on water recycling,
increased consumption of recovered water
and improved awareness with respect to
conscientious use of fresh water.

In 2008 five refineries in Spain, the La
Plata refinery in Argentina and the La
Pampilla refinery in Peru developed such
programmes. In addition programmes
were implemented for best use of water
in chemical plants of Polidux (Huesca),
Tarragona and Santander, all three in Spain.
evolution of external captured water

evolution of percentage of reused water

Million tonnes

%
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distribution of hydrocarbons
discharged by activity

distribution of solids
in suspension discharged

refining
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Exploration
& Production
2%

distribution of cod
discharged by activity
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(*) The information for 2007 and 2008 does not include data for Trinidad and Tobago where they continue to carry out conditioning plans to improve performance of the water treatment plants.
Trinidad and Tobago pollutants discharged in 2008 amounted to 81 tons of hydrocarbons, 237 tons of solids in suspension and 932 tones of COD.

The main pollutants discharged in our
installations are: hydrocarbons, solids
in suspension and chemical oxygen
demand (COD).
We have reduced hydrocarbons by 7%
in comparison with 2007, mainly due to
improvements in the operation of the water
treatment plants at the Tarragona refinery,
and as a result of changes in our sampling
and analysis methods in the Spanish service
station network.
The COD was 12% less than in 2007 due
mainly to less production in the Acrylonitrile
and Methyl Methacrylate plants at the
Tarragona chemical plant.

Quality of discharges
Our main focus in effluent management is based on providing efficient control
systems which will enable an adequate characterisation of waste, by ensuring we have
technologically advanced installations able to treat such waste and to develop specific
activities for its reduction.
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Programme for improving
effluent quality
In 2008 we made specific improvements to
various areas of the company with a view to
improving our effluent quality.
• Remodelling of the rain water network and
construction of containment and lamination
ruffs which prevent uncontrolled spillage

following torrential rain in the Puertollano
refinery in Spain.

at the Tarragona and Puertollano plants
in Spain.

• Improvements to the waste water
treatment plant and conditioning of the
effluent treatment installation at the
Petronor refinery in Spain.

• Preparation and set up of a propylene
oxid styrene waste water treatment plant in
order to improve the biological system in
Tarragona, Spain.

• Improvements to treatment facilities
in various LPG installations in Argentina
and Portugal, and in water treatment
systems from container washing and
painting in Peru.

• Repair of the aeration system of the
biological reactor of the waste water
treatment plant the propylene oxid styrene
complex for which a multidisciplinary
working group has been created with the
active participation of personnel from
the Technology Centre. In that sense, a
procedure was devised for the set up of the
unit following repair, which contributes to
reducing both the time and risks associated
with the set up of a biological system of this
breadth and scope.

Furthermore, from the technological
perspective, we have designed new systems
which will enable us to improve the quality
of waste resulting from chemical activity:
• Recovery of a potassium adipate waste
current which has ensured that it complies
with the conditions for sale as a fertiliser,
obtaining benefit from a current which, up
to now had been sent to the waste water
treatment plant.
• Reduction of the contaminating charge of
the acid purging of propylene oxide styrene
159
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hazardous waste management
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Reduction of waste generated by Lubricants
and Specialities in Spain
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evolution of hazardous
and non hazardous waste
Tonnes
750,000

Adequate waste management

The organisation unit for Lubricants
and Specialities, within the framework
of Marketing Europe, undertakes
the development, manufacture and
marketing of oil-derived lubricants,
asphalts and specialities.
At the present date, this unit is carrying
out a series of projects which respect the
environment and which are characterised
in their goal for greater efficiency by the
involvement and dedication of all those
who make up the flow chain of these
products. These projects are:
• Development of ecological containers
for lubricants, which will replace the
single layer containers made with virgin
polyethylene with three layer containers
which contain an intermediate layer of
recycled and recovered product, which
amounts to 60% of the total weight of
the container.
• Recovery Service of Industrial
Containers less than 200 litres.
• Integrated Management System of bulk
containers (IBC) and pallets known as
inverse logistics.
Inverse logistics: Integrated
Management System of bulk containers
(IBC) and pallets
The purpose of this project is to improve
the flow control of the products that we
use and place on the market through
recovery and reuse.
During the first phase of the project, we
define and design and award a bid to
the IBC supplier, appoint the managers
who will recover the IBC and the pallets
and the installation of a pelleting plant
(agglomerate of the finely ground
product) for the high density polyethylene
(HDPE) by the waste manager.
During the second phase of the project
we are carrying out the integration of
inverse logistics through specialisation of
the IBC and pallet managers.
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We strive since years ago to maximize the
reuse and recycle of waste generated in
our installations. With respect to waste
management, 66% of hazardous waste
and 22% of non hazardous waste managed
in 2008 was destined for reuse, recovery
and recycling.

0

2005

2006

2007

2008

Hazardous waste
(incluiding oily soils)
Non hazardous waste
(*) Since 2005 we have provided information on the waste managed rather than the waste produced in order to ensure that
there is a homogenous report throughout the entire company.
In order to ensure that the information is comparable we have
only shown the trend for this period.

In 2008 we took on the challenge of
implementing an organic waste recycling
pilot Project generated in the dining rooms
and kitchens of the Víbora, Sirari and
Yapacaní fields.
The Project known as “Recycling of organic
waste using the vermiculture technique”
makes use of earthworms to degrade the
organic waste, generating a fertiliser which
is rich in nutrients and can be applied to all
types of crops.
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Reduction in purchase of IBCs
Reduction in purchase of pallets
Total saving (euros)

In this respect all the IBCs are provided with
adhesive labels which characterise them and
contain what is termed a “recovery letter”.
On a monthly basis, we obtain detailed
information on who has received the IBCs
and the pallets which, when they have been
used, are sent to the manager.
The manager contacts the recipients, follows
up the materials and proceeds to remove,
classify and group them. The IBCs and pallets
are subsequently treated and, having been
recovered, are sent back to the company
installations.
During 2008, we have managed to reduce
the purchase of IBC containers and pallets
by almost 14% and 18% respectively, with
considerable savings for the company.
Furthermore, we hope that in 2009 the
results obtained during the past year will be
maintained or even bettered.

Recycling of organic waste through worm
culture in exploration and production
fields in Bolivia

450,000

150,000

This reduction was mainly due to the fact
that in 2007 we completed the processing
of extraordinary waste from the clearing of
a former waste deposit at the Puertollano
chemical plant in Spain and also to
less drilling activity in exploration and
production in Peru, Chubut Cañadón Seco
in Argentina, and Barrancas in Venezuela.

350

60

600,000

We strive to minimize waste generation and its correct management through all life cycle
of our activities. Improvements in waste management include a number of activities
from generation to final treatment.
Wastes are mainly generated in the activities
of exploration and production, refining
and chemicals.
The main waste generated includes sludge
from clearing the bottom of tanks, drilling
sludge and hydrocarbon contaminated soil.
In 2008, the amount of waste generated
was 19% less than in 2007.

Savings (euro)

% Savings/ % Reduction
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Composting of contaminated soils
in the exploration and production activity
Mendoza, Argentina
Since 2005, the area of environmental
technologies at the Applied Technology
Centre, with the support of the Economic
Unit Mendoza, Malargüe Area, has been
carrying out an R+D project, the purpose
of which is to develop composting
technique as an alternative for remediation
of hydrocarbon contaminated soils and
implementing its application in the field.
Composting is a recovery technique
which consists of incorporating organic
material and regularly aerating it in order
to contribute to biodegradation of the
contaminant through microbial activity. In
order to obtain a low cost methodology
which is easily implemented, goat dung was
used as an organic addition (this resource
is freely available in the area due to local
farming activity).
The Project consists of three pilots in the
field with differing scales from which we
selected the best process variables and the
best soil conditions:
- Phase I: this was carried out in 2006 at
the Pampa Palauco deposit where we set
up six treatment units each with 12 m3 of
land. During this phase we tested various
compositions of mixtures of soil, guano,
sawdust and sulphur This was aerated by
incorporating air with a blower.
- Phase II: In 2007 we continued the Project
with a greater volume in order to detect
any possible technical and operational
difficulties This pilot scheme was sited in
an abandoned location in the Los Cavaos
deposit. We then defined a treatment
volume of 200 m3. In this phase we tested
two aeration systems: mechanical (with
blower) and turning (with mechanical

We prevent and reduce soil contamination
Our efforts in this area are based on the adoption of more advanced techniques for
the prevention and remediation of contamination, management of accidental spills,
maintenance of the installations and optimisation of logistic activities.
The most significant spills in the oil and
gas industry are those occurred in the
exploration and production activities.
For years, we are implementing different
measures, mainly focused on improving the
oil pipes in the exploration and production
fields and in other measures set up for
detection, communication and immediate
action in the event of spills.
In 2008 there was a significant increase
in the amount of oil spills compared to
last year not due to company activities
but labour strikes in May in Las Heras

and Chubut Cañadón Seco, Santa Cruz,
Argentina and this led to 160 hydrocarbon
spills, with a total spilled volume of
approximately 2,400 tonnes and 36,000
m2 surface area affected. Clean up was
immediate, removing and transporting the
contaminated soil to depositories approved
by the competent authorities for biological
treatment. Periodically the soils which had
achieved an adequate level of remediation,
according to the provincial authorities, were
deposited in other zones, mainly in roads
and quarries.
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Without taking into account said spills, in
2008 there were 1,085 spills with a total of
776 tonnes of hydrocarbons affecting the
land. This has led to a 16% reduction in the
amount spilled with respect to 2007.
Furthermore, there were other, less
significant spills, during 2008:
•Exploration and production Block 16,
Ecuador: in January there was a 76.8 tonne
crude oil spill due to corrosion in the
pipeline which affected an area of 7.9 Ha.
Both the National Office of Environmental

Protection against Hydrocarbons and
the National Hydrocarbons Office were
promptly notified of the incident. Since
then, we have taken measures to clear
the contaminated material and ensure
remediation of the areas affected, in order
to re-establish the conditions existing
prior to the spill. The remediation plan
presented to the control bodies, which
consists of recovering and cleaning,
biological treatment and replanting of the
affected soils, is being carried out within the
established time frame.
•Tarragona Refinery, Spain: during the month
of May there was a 67.5 tonne gasoline spill
in a beach tank which led to contamination
of the soil although less in this case as it
is a volatile product. The contaminated
soils resulting from the spill were initially
transferred to a temporary waste storage
venue and subsequently recycled as a sub
product in a cement works.

evolution of the number
of hydrocarbons spills

shovel) and mixing the soil: guano was
established at a ratio of 90:10 without any
other aggregate.
- Phase III: The final stage of the Project is
now underway, with this technique being
applied to a volume of contaminated soil of
1,000 m3.
From the results obtained in the two first
phases, we may conclude that the technique
is a successful one, as we were able to
reduce the hydrocarbon content from 3% to
1% in approximately four months.
Replanting the abandoned areas using the
soils resulting from the composting Project.
In April 2007 we launched a Project for
replanting abandoned areas establishing
native species on soils resulting from
the first stage of the composting for oil
drenched soils.
As part of the project we tested the response
of three native species Grindelia sp, Senecio
sp and Atriplex sp) with respect to above
ground growth (height and diameter) and
their survival rate.
The results of the planning, above ground
growth and the rate of survival obtained
were successful in the three species studied.
We planted 600 plants, almost 90% of
which survived the year. We were also able to
demonstrate that the soils affected by spills
from biological recovery using composting
techniques are totally appropriate for use in
replanting disused areas.

evolution of spilled hydrocarbons
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Spills due to company's external actions.
(1) Only spills affecting the land higher than one barrel are considered.
(2) In 2008 spills due to external actions in exploration and production activities in Argentina are shown, representing 122 spills with
2,397 tonnes of spilled hydrocarbons.
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acquisition of a good general knowledge of
the most salient aspects of this technique
and its basic conditions of application
(necessary dose, speed of reaction and
stability of the reagent, the means of control
and monitoring of the decontamination
process, use of additives, among others)
• Phase II: laboratory research. During
this phase various tests were carried out
in order to understand the real way the

From a preventive perspective a significant
event in 2008 in the direct management
network of petrol stations in Spain was
the pilot project for an early warning system
for leaks from buried tanks and pipelines
in over 30 service stations in Spain, known
as Statistical Inventory Reconciliation (SIR)
and certified by the US Environmental
Agency (EPA).

excavation): emptying, pumping, air
sparging and bioremediation; and in some
cases generally coinciding with remodelling
or abandonment, with techniques ex situ:
excavation and adequate management of
soils and product.

Technological innovation for
the remediation of contamined soils

We have an environmental engineering
unit designed to provide business units
with specialised advice in preventing and
correcting soil contamination.

In terms of technological innovation,
in the area of environmental technologies,
we have developed a method for
identifying soils affected by hydrocarbons
using radon 222 (inert gas with natural
origin). This non-intrusive technique
permits detection of hydrocarbons
in the non saturated soil area.
The advantage of this system is that
it does not affect the surroundings,
it is rapid and simple to apply as well as
being cheap.

In this respect in 2008 we carried out active
remediation in 146 sites in Spain in 140
service stations and six diesel distribution
bases. These active remediation procedures
basically use techniques in situ (without

Furthermore, we are working to develop
the most innovative technologies for
decontaminating soils and underground
waters by different external agents, such as
chemical oxidation in situ.

We propose to extend this in coming
months to the rest of the management
network as a tool for improving prevention
of soil damage and underground waters
produced by fuel spills.

We counted on an environmental
engineering unit
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Development of technological
innovations: chemical oxidation in-situ

Fenton reagent works and the remediation
processes of organic components.

Decontamination of soils and underground
waters using current technologies requires
expensive long term corrective actions
and therefore the application of alternative
technologies is being investigated in
order to increase efficiency, in terms of
time frames and costs for remediation of
different sites.

• Phase II: laboratory research. During
this phase various tests were carried out
in order to understand the real way the
Fenton reagent works and the remediation
processes of organic components.

In this respect oxidation techniques are
being developed “in situ” using different
oxidising agents. Of all the substances
used for practical application of this
technology, the most promising is hydrogen
peroxide which, together with an iron
catalyser comprises the Fenton reagent.
In 2005 we set up a research project
structured in three well defined stages,
for treatment of soils and water courses
contaminated by light hydrocarbons with
special emphasis on the elimination of
oxygenated compounds (MTBE and ETBE):
• Phase I: initial analysis of the project. This
phase which was carried out in 2005, led to

• Phase III: Research in the field.
The experimental site a complementary
investigation was carried out on the
site consisting of drilling eight test
wells; taking of simples of waters
and soils and sending them to the
laboratory for characterisation of both the
contaminant load and the geochemistry
of the subsoil; and three pumping tests
were carried out for the purposes of
hydrogeological characterisation and,
with repetition of a test subsequent to the
treatments, in order to observe potential
loss of permeability of the sub soil due to
the treatment.
Furthermore, we carried out the
corresponding traceability tests in
the laboratory, where we checked the
effectiveness of the method for a site with

Repair of injection wells in exploration
and production activity in Southern Argentina
In 2008 we implemented the Integral
Injection Repair Plan Project (IRPP) in
Argentina which will guarantee the integrity
of the productive installations operated
within the concession areas available to us.
The project initiated during the second half
of 2007 was principally designed to improve
the conditions of the subsoil installations
which will enable us to ensure the continuity
of operations when they exceed the original
estimated life span. In this way, we have
managed to safeguard mechanisms of
technical integrity as well as compliance
with current environmental norms.
Some of the most important challenges
which arose during execution of the Project
were as follows:
• Logistic coordination for repair tasks
involving different technical sectors, as well
as those tasks involving responsibilities for
communicating with the surroundings.
• Optimisation of work programmes for the
Work-Over team
• The technical complexity of carrying out
repair and conditioning tests.
• Permanent relation with the environmental
authority in order to standardise technical
criteria.

the characteristics of that selected and we
defined the initial dose of catalyser to be
injected. Finally we divided the site into
three separate areas and proceeded to
carry out the planned experiment. The
results obtained in this third stage endorsed
the work carried out in previous stages and
thus an appropriate course of action could
be devised.
Furthermore as we acquired further
knowledge we decided to cover objectives
which were not initially planned, including
the use of modified Fenton and the
application of the method on free
supernatant products.
Thus in 2008 we initiated a new phase
of work the purpose of which is to verify
the applicability of the treatment on
a small layer of supernatant product
and the study for improving additives
to be injected.

Integrity of injectors and drain wells
In order to prevent contamination of water
courses during exploration and production
activity, it is necessary to ensure the integrity
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In order to fulfil targets we used various
strategies including the following:
• Strengthening of confidence in relations
with the environmental authority in terms
of transparency of management and
information, as well as the results obtained.
• Technical preparation of company
personnel able to propose technical
alternatives which are economically viable in
order to ensure the success of the project.
• Studies and comparisons between distant
risk areas, in order to prioritise those areas
with greater chance of success resulting
from the repairs.
Reduction of risk of environmental impact
was a permanent focus of the work within
the implications of the Project. For this
reason, we have compiled evaluation and
hydrogeological environmental diagnosis of
the secondary recovery projects.
Said studies resulted in development of
maps of environmental risk in order to
protect water courses which might be
present in the exploitation zones.

of injection wells and sink which will be
used as a final placement for formation
water and for the use of production water in
secondary recovery purposes respectively.
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Analysis of environmental risks in distribution
bases of Repsol Directo in Spain
The distribution bases supply diesel to
clients using tanker lorries. The installations
mainly consist of fuel storage tanks
and transfer equipment for loading and
unloading tanks.
Carrying out an analysis of environmental
risks in these installations was
addressed by a multidisciplinary team
comprising personnel from Repsol Direct,
Environmental Engineering and an external
consultant.
In an initial phase, we selected six
centres on which we compiled exhaustive
information relating to the installations,
operation, physical medium and possible
environmental receptors, in addition to the
background and history of accidents and
incidents for this type of installation. All this
information was included in a conceptual
risk model.
In these models the parts of the installation
which could release diesel into the
environment are listed and defined, along
with their route and possible environmental
receptors affected.
Based on the experience and analysis of
the information, we have selected the most
significant facts, or indicative events, which
could lead to accident or incident with
environmental repercussions: surface spills,
leaks from underground tanks into the
subsoil and spillage of waste water. Based
on these initial events we have hypothesized
accident scenarios, or a chain of events
which may place the released diesel in
contact with various potential receptors.
It is also necessary to calculate the
probabilities of each of the scenarios
proposed. In order to assign the
probabilities, accident and fault trees
were used
In addition, it is necessary to ascertain
whether or not the damage caused to
a specific receptor within a scenario is
significant. For this purpose diffusion
models are used which simulate diesel or

Analysis of environmental risks
Improvements in identifying, assessing and managing environmental risk is a key factor
in preventing environmental impact throughout the company.
For some years we have worked consistently
to develop quantitative methods of
environmental risk assessment of operations,
as a tool for improved evaluation and
prevention of such risks.
In 2003 and coinciding with the issue of
Directive 2004/35/EC on environmental
responsibility, we made an environmental risk
calculation in order to facilitate management

of this aspect in its Petrol Station network
in Spain. This algorithm, which included
significant factors which could influence both
the probability and the consequences of an
environmental incident, served as a basis and
a precursor for the current Environmental
Risk Assessment index (ERA) which, since
2007, has acted as a reference standard for
the main operators in the sector in Spain.
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As the new environmental responsibility
regime was established with the approval
of European Directive 2004/35/ and its
transposition to Spanish legislation through
the Law 26/2007, the new methodological
developments have been gradually used in
Repsol YPF until algorithms were available
to evaluate the risks of an important part
of its activities in Spain. The application of

environmental risk algorithms in the refinery,
chemical, and direct sales sectors has meant
development of calculation methods for a
variety of types of risk scenarios.
The system covers all the installations
in the complex and uses a system of
geographical information as a platform
which facilitates in addition to calculations,
management of changes, simulation of
scenarios and consolidation and updating of
environmental data as well as baselines.
Similarly the Petronor refinery has
progressed along the same lines, having
carried out a detailed assessment of

environmental risks associated with the
subsoil vector and calculation algorithms
for soils and underground waters adapted
to the reality of their site. Furthermore,
in 2008 the chemicals area completed
basic environmental guidelines for their
five centres in Spain which will serve
as a reference in the new framework of
environmental responsibility.
Finally, the business unit of Repsol Directo
in Spain has specified its methodology
for risk assessment applying this to
various operating bases as a preliminary
step towards its implementation in the
remaining sites.
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oil and gas concentrations, which reach a
specific receptor and compare the generic
reference levels which ensure that they have
no effect. In the event that the calculated
concentration does not exceed this level, it is
ensured that the damage is not significant.
Finally, in order to evaluate the
consequences, or potential damages,
these diffusion models for determining the
intensity and extension of the damage in
3
biophysical units (m of water, examples of
affected species etc)as well as determining
the temporary scale of the damage based
on the performance of gas and oil in various
mediums.
Subsequently we made a financial or
monetary analysis of these damages so as to
use the experience in remediation work or to
be used in the specialised bibliography.
The environmental risk would be the product
of the probability by the monetarised value
of the potential damages for a specific
scenario, and the total risk of an installation
would be the sum of the risks of all the
scenarios considered.
Finally, these studies carried out will not only
serve to comply with current regulations
(risk values will be used to calculate the
financial guarantee required according to
the terms of the Law on Environmental
Responsibility 26/2007 and Royal Decree
2090/2008). They will also serve to improve
our environmental risk management, as they
will help to adopt mitigating measures which
will affect causes or danger which contribute
most to risk levels, either in installations or
in their operation, or in avoidance measures
which minimise the consequences in the
event that an unfortunate accident or
incident should occur.
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Our data
2004

2005

2006

2007

2008

SO2

109,222

102,292

101,571

102,003

89,872

NOx

92,457

85,052

87,799

95,823

89,785

NMVOC

58,090

44,937

39,045

42,375

41,328

CO

22,625

24,170

25,259

25,726

23,442

Air emissions (tonnes)

Particles
total

9,288

10,068

10,767

9,986

9,254

291,682

266,520

264,441

275,913

253,681

129,170

124,829

124,320

125,167

118,815

Water management (kilotonnes)
Captured externally
Other sources
Total amount captured
(external+other sources)
Water discharged
Re-used

1,840

554

148

147

91

131,010

125,384

124,468

125,314

118,906

54,136

51,173

52,109

58,972

63,606

20,433

20,818

22,073

20,915

19,571

Produced

157,652

163,314

183,159

191,589

189,365

Injected

179,461

178,973

192,775

196,413

193,580
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149

108

116

106

Discharges (tonnes)(1)
Hydrocarbons
Solids in suspension

1,543

1,479

1,865

1,507

1,519

COD

7,733

7,847

6,133

5,869

5,156

Hazardous waste
(including oily soils)

–

204,796

496,128

498,236

381,813

Non hazardous waste

–

148,528

198,038

202,833

188,068

Number of hydrocarbon spills
affecting the land

–

1,321

1,604

1,228

1,085

Hydrocarbon spilt affecting
the land (tonnes)

–

1,829

1,490

919

776

Waste management (tonnes) (2)

Spills (3)

Investments and environmental costs (millions of euros)
Investments in Environment
(without including environmental
quality of products)

101

127

116

152

207

Investments in Environmental
quality of products

230

186

64

43

56

83

153

180

126

145

Environmental costs
Environmental court cases (4)

1. The information on discharges for 2007 and 2008 does not include data for Trinidad and Tobago where plans continue to be
devised for improving performance of the water treatment plants. Dumping in Trinidad Tobago in 2008 amounted to 81 tonnes
of hydrocarbons, 237 tonnes of solids in suspension and 932 tonnes of COD.
2. Since 2005 information has been provided on managed waste rather than waste produced in order to ensure a homogenous
report throughout the company.
3. The data for 2008 does not include spills due to external causes unrelated to the company. For more information consult the
section “We prevent and reduce soil contamination”.
4. Information available in the accounts report of the Annual Report, notes 20, 37 and 39.
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As a general rule, for subsidiary
companies in which we have a major
holding and/or responsibility for
operation (control) we account for 100%
of the emissions to different media.
For registration, analysis, monitoring
and consolidation of environmental
information, a computer tool was
provided to which all the company
centres have access through intranet
which permits loading and validation
of environmental indicators.
For this purpose we followed a
methodology common to all the
business lines which is contained in
the company’s Environmental
Parameters Guide and which is based
on internationally recognised documents
and guides which are used in the
sector, developed by AAE (European
Environmental Agency)
OGP (International Association of
Oil and Gas Producers) and ARPEL
(Regional Association of Oil and Natural
Gas Companies in Latin America and
the Caribbean).

