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1 INTRODUCTION 

1.1 PREAMBLE

This Environmental Statement (ES) presents the findings of an Environmental 
Impact Assessment (EIA) for the proposed Algeria to  Spain gas pipeline 
crossing the Mediterranean Sea.  It has been prepared as an integral part of the 
“Front End Engineering Design” (FEED) stage of the project and covers the 
entire length of the marine pipeline, between the Compressor Station in 
Algeria (BSCS) and the Reception Terminal (OPRT) in Spain, as well as the 
terminals.

An EIA “Memoria Resumen” [Summary Memorandum] for t he part of the 
pipeline that would be in Spanish territory has alr eady been issued, in July 
2003, in accordance with Royal Decree 1131/1988, 30 September, which 
requires: 

“Any natural person or legal entity, public or private, that proposes to carry out a 
project of the types included in the Annex to Legislative Royal Decree 1302/1986, 
of 28 June, shall notify the competent environmental body of its intentions, 
accompanied by a “Memoria Resumen” that sets out the most significant 
characteristics of the project to be undertaken, a copy of which it shall also send to 
the body with substantive competency”. 

Comments on the “Memoria Resumen” have already been received and taken 
into account in preparing this Environmental Statem ent, because one of the 
main purposes of this document is to take the Spanish approval process to the 
next stage.  For this reason, it has also been prepared in accordance with the 
same pieces of Spanish legislation mentioned above and the European Union 
Directives from which they were derived.  

Attention has been given to the equivalent legislat ion covering the upstream 
section of the pipeline, because it will also be submitted for the equivalent 
approval process operated by the Algerian authoriti es. 

Finally, with a view to the Statement being used in  support of funding 
applications, reference has been made to the World Bank policies and 
guidelines, in the understanding that compliance wi th these requirements is 
normally recognised by most major international ban ks as a reasonable 
indication of project acceptability on environmenta l grounds.    

1.2 BACKGROUND AND PROJECTJUSTIFICATION

The object of this gas pipeline is to connect Algeria with Europe, via Spain.
There are several general socio-economic reasons which justify the interest of 
this project: 
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a) Growth of Gas Market in Spain/Europe 

As mentioned in the document titled “Planning of El ectrical Power and Gas 
Sectors.  Development of Transportation Networks 2002-2011” issued by 
Spain’s Ministry of Economy in September 2002, gas demand in Spain will go 
from a current level of 20 BCM to 44 BCM in 2011, assuming a yearly average 
growth of 9.5%, with the European increase being around 4%. 

b) Substantiated Demand within the Gas Market Dereg ulation Process 

The liberalised market share, now standing at 63%, is gradually increasing at 
the same time as the demand covered by the regulated tariff market is 
decreasing.  Taking into account the present positioning of MEDGAZ 
shareholders in the Spanish and European markets and commitments already 
undertaken by the shareholders in terms of their le tters of intent for long-term 
gas purchases, the gas supply forecasts through the MEDGAZ pipeline, as 
shown in Table 1.1, are substantiated by the market:  

Table 1.1  Gas Supply Forecasts through the MEDGAZ Pipeline (BCM/year) 

Destination 2007 2008 2010 2012 2015 2020 

Spain 6.5 8.0 8.0 8.0 9.0 9.0 

Portugal 0.5 0.5 0.5 0.5 1.0 1.0 

Rest of 
Europe

- - 2.0 2.0 4.0 6.0 

Total 7.0 8.5 10.5 10.5 14.0 16.0 

c) Natural Gas-Liquefied Natural Gas Balance 

In Spain, there is a sharp imbalance between entry capacities in the form of 
natural gas (NG) and liquefied natural gas (LNG), w ith the current ratio being 
65:35.  This proportion will tend to increase in favour of LNG since most of the 
infrastructures approved for the next few years are  to expand existing re-
gasification plants and to build three new plants, with the first (BBG) coming 
on stream in 2003.  This situation could lead to a lack of security in gas 
supplies in Spain due to their seasonal dependence on account of adverse 
weather conditions as well as exposure to increases in global demand that 
could lead to the re-routing of LNG vessels, as was the case in January and 
February 2003.  On the other hand, there are increasingly greater maritime 
transportation restrictions, which will bring about  a reduction in the number 
of LNG vessels that are able to operate within the European Union.   
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d) Gasification in Spain  

The new gas pipeline will cross south-eastern Spain, mainly in the provinces 
of Almería, Murcia and Albacete, before its link-up  to the Spanish gas grid.  
This is one of the areas awaiting gasification and the fact that the new pipeline 
will go through it will facilitate and optimise the  development of future 
transportation and distribution networks. 

e) Security of Supply and Competitiveness 

The gas pipeline promoted by MEDGAZ means a direct link (without 
involving transit through third countries) between the Spanish gas grid and 
gas fields in Algeria, a country whose reserves are estimated to come to 4,500 
BCM, and which is the fourth largest natural gas pr oducer in the world.  It is 
important to mention the major changes that will ta ke place in Algeria with a 
view to the deregulation of the oil and gas market both in the upstream and 
downstream segments.  This will allow for the futur e supply of equity gas 
from the shareholders through the MEDGAZ pipeline.  Furthermore, this 
direct connection to fields operated by shareholders in MEDGAZ will alleviate 
the lack of storage facilities in Spain.  On the other hand, the cost of 
transportation of LNG by ship is practically twice as high as the cost for 
transportation by pipeline (NG). 

f) Energy Reliance 

Europe’s energy reliance on hydrocarbon and natural  gas imports is 
undeniable and will likely increase in the future i n line with greater demand 
and the decline in European reserves, mainly in Great Britain and Norway.  A 
breakdown of NG imports into Europe shows that 40% come from Russia, 
30% from North Africa and 25% from Norway.  In the future, the quantity of 
Russian gas will increase as most of the new members of the European Union 
are in Eastern Europe and are dependent on Russian energy sources.  In the 
case of Spain, it relies more on North Africa for reasons of geographical 
proximity with its resulting lower cost.  The MEDGA Z pipeline will not 
increase the country’s energy reliance on Algeria (which is necessary to 
maintain the Spanish economy’s competitiveness) but rather its way of entry 
into Spain will be redistributed.  According to the  Algerian national oil 
company Sonatrach, MEDGAZ represents an alternative to doubling the 
Gazoduc Maghreb-Europe (GME). 

g) Interconnections/Gas Hub 

From the very beginning, the MEDGAZ project was pre sented at several 
international forums and bilateral meetings between  Spain’s government and 
Algeria, which is strongly endorsing the project, a s well as France, a country 
with which plans are to increase energy interconnections. 
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The European Union, as in other markets, is seeking to achieve greater 
integration, transparency and coordination of the E uropean gas market.  
Accordingly, the EC Gas Directive EC/30/98 was adop ted on June 22, 1998 (to 
be replaced this summer by a second directive aimed at accelerating the 
market deregulation and unification process) and su bsequently, the Madrid 
Forum was created to standardize energy legislation in each member country.  
The more integrated the European gas market, the less reliant each country 
will be on its own infrastructures, supply sources and storage facilities.  The 
MEDGAZ project will encourage this integration due to its pan-European 
nature and its direct connection to one of the key gas supply sources for 
Europe.  This was what the European Commission had in mind when it 
included the project in the list of projects of pri ority interest in the Major 
Energy Infrastructures Plan by the European Commission, as one of 
maximum interest in the TEN (Trans European Network ) and when it more 
recently included it in the “Quick Start” initiativ e for promoting economic 
growth in the European Union. 

The development of spot markets for natural gas plays a key role in making 
gas more competitive as an energy source.  The first hub developed in Europe 
began to operate in Zeebrugge (Belgium) in 1998 as a result of the construction 
of the gas Inter-connector between Great Britain and the rest of Europe.  In 
order for a gas hub to exist, it is necessary to have major gas flows, storage 
facilities and sufficient connections to absorb these flows in the area.  The 
construction of the gas pipeline promoted by MEDGAZ  could be a decisive 
factor in the creation of a gas hub in south-western Europe involving 
significant gas flows at competitive prices.

h) Environmental Considerations 

There are also other purely environmental reasons to justify this project.  It is 
European Union policy to gradually reduce usage of fossil fuels, because they 
are the main man-made source of carbon dioxide, the gas believed to be, 
overwhelmingly, the largest contributor to the much -reported global warming 
effect.  Nevertheless, such fuels must clearly remain the major source of 
energy for the foreseeable future.  Of the three forms of fossil fuel; natural gas, 
oil and coal, it is natural gas that produces the least amount of carbon dioxide 
per unit of energy generated.  The quantitative comparison is shown in Table
1.2.

Table 1.2  Carbon Dioxide Emissions from the Different Fossil Fuels  

Fuel type Carbon dioxide per kilowatt of 
energy generated (kg) 

Coal 0.34 

Oil 0.29 
Gas 0.21 



ERM IBERIA

5

Therefore, on the global warming case alone natural gas should be the fossil 
fuel of choice.  However, natural gas also has benefits in terms of the other 
common pollutants associated with fossil fuel combus tion.  In contrast to the 
other two forms, it produces virtually no sulphur d ioxide or particulate matter 
and allows more use of the modern burners that are designed to produce only 
very low emissions of nitrogen dioxide. 

At the more local level, completion of the pipeline  will have the significant 
benefit of reducing shipping through and across the  very congested Straits of 
Gibraltar, by replacing the present means of transporting the fuel, to Spain 
and the rest of Europe, by sea-going tankers, in the form of LNG, a highly 
hazardous substance.  Buried onshore or sub-sea pipelines are now 
internationally recognised as the environmentally p referred means of 
transferring large quantities of hydrocarbons over long distances.   

1.3 DEVELOPMENT CONCEPT AND  PROJECTDESCRIPTION

According to the strategic planning of the Ministry  of the Economy, the 
project is referred to as MEDGAZ.   The project owner is Sociedad para el 
Estudio y la Promoción del Gasoducto Argelia Europa, vía España, S.A., a company 
formed by CEPSA (Spain), SONATRACH (Algeria), BP, Total, Gaz de France, 
Iberdrola (Spain) and Endesa (Spain). The project is looking to transport 
natural gas from Algeria to Europe via Spain across the Mediterranean Sea. 
The MEDGAZ transportation system is being designed to carry a total volume 
of 10 billion cubic metres per year of gas through ultimately two submarine 
pipelines, with an estimated start-up rate of 6 bil lion cubic metres per year 
(BCM/yr) targeted for the third quarter of 2008. Th e system will reach full 
capacity in year 2020 and will be able to carry a total volume of 16 BCM/yr. 

The pipeline will run from a Compressor Station tha t will be constructed 
about 1.2 km inland from Djelloul Beach, some 10 km to the south-east of Beni 
Saf on the Algerian coast, see Map 1.1.  It will then cross the Mediterranean Sea 
by way of an optimised sub-sea route, down to depth s of around 2000 m, 
making it one of the world’s deepest pipelines.  Tw o onshore routing 
alternatives have been studied in Spain: Rambla Morales and Rambla del 
Agua. This EIA develops the Rambla Morales Alternat ive (Rambla del Agua 
Alternative has been developed in the Spanish EIA). In the Rambla Morales 
Alternative the landfall will be close to the mouth  of the Rambla Morales, on 
El Charco Beach, about 1 km north-west of Cabo de Gata village.  From here, it 
will continue 4.5 km inland to cross the ALP-202 (E340) main road and 
connect with the proposed Albacete-Eje Trunk Main, where the Reception 
Terminal will be constructed about 2 km west of Rue scas village. The 
proposed pipeline will cover a total offshore dista nce of 200 kilometres from 
Beni Saf in Algeria to a landfall at Rambla Morales, near Almería in Spain. 
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Map 1.1   General project location 
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The transportation system will therefore include th e following: 

�x�� An Offshore Pipeline from Beni Saf in 
Algeria to Rambla Morales , near Almería 
in Spain, approximately 200 km long.  
The offshore route reaches a maximum 
water depth of approximately 2,200 m 
across the Mediterranean Sea. 

�x�� Onshore pipeline sections in Algeria from 
Hassi R’Mel to Beni Saf (approximately 
550 km long), in Spain from the receiving 
terminal at Rambla Morales to Albacete 
(approximately 270 km long). 

�x�� Onshore facilities, including a 
compressor station at Beni Saf in Algeria 
and a receiving terminal in Spain. 

The MEDGAZ transportation system is designed for a lifetime of 50 years. 

The intention is to initially lay only a single 24- inch diameter pipeline across 
the entire route.  It will have sufficient capacity  to transport natural gas, in a 
condition ready for use, with an estimated start-up  rate of 6 BCM/yr.  
However, another, parallel, pipeline will be requir ed in the future to 
accommodate flow rates up to 16 BCM/year.  In the l and and shore 
approaches sectors, therefore, a twin pipeline system will be laid during this 
present project, in order to minimise the overall e nvironmental impact in the 
longer term.

MEDGAZ will construct and operate the compressor st ation, the offshore 
pipeline and the receiving terminal, including the short pipeline sections from 
the coasts to the plants.  SONATRACH will construct , own and operate the 
onshore Algerian pipeline, whereas ENAGAS will have  similar 
responsibilities for the Spanish onshore pipeline. 

The studies carried out so far include a Phase I Engineering Study and the 
Front End Engineering Design (FEED), which have focused on the Onshore 
Facilities and Offshore Pipeline. 

MEDGAZ considers that an Environmental Impact Asses sment (EIA) is to be a 
required part of the ongoing process of environment al management that will 
continue throughout all phases of the development. In meeting the 
requirements of the MEDGAZ environmental policy, an  EIA of the proposed 
transportation system has been undertaken. Careful consideration has been 
given to the applicable legislation and to the requ irements of any statutory 
orders presently in force governing the constructio n and operation of oil and 
gas installations in Algeria and Spain. 

The assessment examines those features of the development, which are likely 
to interact with the environment. This covers input , discharges, emissions and 



ERM IBERIA

8

disturbances to the environment and potential confl icts with other users of the 
land and sea. Priority issues are analysed, and the scale of interaction that is 
likely to occur is predicted. Mitigating measures a re then recommended in 
order to influence development planning so that the  lowest reasonable level of 
environmental impact can be achieved using best available techniques (BAT) 
with due consideration of cost.  

This Environmental Impact Assessment concerns the entire pipeline route, the 
receiving terminal at Rambla Morales in Spain, and the compressor station at 
Beni Saf. It gives a general description of the receiving station and the 
influence this may have on the environment, as well  as possible safety hazards 
to human occupancy of the area (from the time that the plant is constructed, 
set in operation and at the end of its service lifetime decommissioned).  

Specific EIAs have been submitted to both the Spanish and Algerian 
authorities to provide documentation for administra tive, planning and 
environmental permits and particularly environmenta l authorisation of the 
project subject to the relevant legislation includi ng: 

�¾��the Spanish Legislative Royal Decree 1302/1986 of 28 June on 
environmental impact assessment as approved by Royal Decree 
1131/1988 of 30 September and with later amendment in Law 6/2001 
of 8 May; and

�¾��the Algerian law on protection of the environment, Loi no 83-03 du5 
février 1983 relative a la protection de l’environnement, and order on 
environmental impact studies, Décret exécutif no 90-78 de 27 février 1990 
relatif aux études d’impact sur l’environnement.

Use has been made of available data directly relevant to the affected locations 
for the offshore pipeline as well as the landfalls at both Beni Saf and at the 
receiving terminal in Rambla Morales in Spain. Prov en analytical techniques 
have been used where necessary to ensure that the occurrence and 
consequence of potential accidental events are realistically assessed.  
Furthermore, specific studies have been commissioned and conducted by 
various universities and private companies to ensur e that the there is 
sufficiently detailed environmental information for  the EIAs. 

From an environmental perspective, a significant feature is the proposed 
routing through the Cabo de Gata -Níjar Natural Par k (UNESCO MAB 
Biosphere Reserve, December 1987) and the associated Marine Reserve.  This 
area cannot be avoided because of constraints imposed, primarily by the 
narrow seabed corridor that provides the only suita ble means for crossing the 
Mediterranean between Algeria and Spain. 

The present intention is to start construction of t he pipeline in the second 
quarter of 2005, with a view to completion in the f inal quarter of 2008.  The 
expected service life-time of the pipeline is around 50 years. 
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2 LEGISLATIVE AND POLICY FRAMEWORK 

2.1 INTRODUCTION

This section provides a review of relevant national  and international laws, 
conventions, policies and guidelines.  It is structured in the following manner: 

�x�� European Union Legislation; 

�x�� Spanish Legislation (national and local); 

�x�� Algerian Legislation; 

�x�� International Guidelines; and 

�x�� MEDGAZ Policy. 

2.2 EUROPEAN UNION

The most relevant European regulations on environmental and nature 
conservation that are considered in the project include: 

�x�� The EEC EIA Directive, Council Directive 97/11/EC o n the assessment of 
the effects of certain public and private projects on the environment. 

�x�� The IPPC Directive, Council Directive 96/61/EC on I ntegrated Pollution 
Prevention and Control, introducing the concept of Best Available 
Technology (BAT). 

�x�� The EEC air emission directives, Council Directive 2001/80/EC on the 
limitation of emission of certain pollutants into t he air from large 
combustion plants, and Council Directive 2001/81/EC  on national 
emission ceiling for certain air pollutants. 

�x�� The EEC Air Quality Framework Directive and the fir st Daughter 
Directive 1999/30/EC relating to limit values for n itrogen dioxide, sulphur 
dioxide, lead and particulate matter in ambient air . 

�x�� The EEC Birds and Habitat Directives. Council Directive 79/409/EEC on 
the conservation of wild birds, and Council Directi ve 92/43/EEC on the 
conservation of natural habitats and of wild flora and fauna. 

�x�� The Ramsar Convention on wetlands of international importance, 
especially waterfowl habitat. 

�x�� The UNECE ESPOO Convention on environmental impact assessment in a 
transboundary context, which Spain has signed in 1991 and ratified in 
1992. 
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�x�� The Barcelona Convention for the Protection of the Marine Environment 
and the Coastal Region of the Mediterranean. 

The European Union requirements for carrying out an  Environmental Impact 
Assessment (EIA) are laid down in Council Directive  85/337/EEC, 27 June 
1985 and its major amendment, Directive 97/11/EC, 3  March 1997.  The 
developer is required to prepare an Environmental Statement using the 
information gathered from the EIA and, in support o f the development 
application, submit it for approval to the ‘Compete nt Authority’, designated 
by the Member State in question.  The following par agraphs present a 
summary of the main points of relevance to the MEDG AZ Project. 

The Directive, as amended, requires the resultant Environmental Statement to 
contain the following: 

�x�� A description of the project; 

- physical characteristics of the whole project and the land-use 
requirements during the construction and operationa l phases,  

- an explanation of the main characteristics of the production 
processes, for instance, the nature and quantity of materials used,  

- an estimate, by type and quantity, of expected residues and 
emissions (water, air and soil pollution, noise, vi bration, light, heat 
radiation etc). 

�x�� An outline of the main alternatives studied by the d eveloper and an 
indication of the main reasons for this choice, taking into account the 
environmental effects. 

�x�� A description of the aspects of the environment lik ely to be significantly 
affected by the proposed project, including; popula tion, fauna, flora, 
soil, water, air, climatic factors, material assets, including the 
architectural and archaeological heritage, landscape and inter-
relationships between the above factors. 

�x�� A description of the likely significant effects of the proposed project on 
the environment, resulting from; the existence of t he project, the use of 
natural resources, the emissions of pollutants, the creation of nuisances 
and elimination of waste, including explanations of  the forecasting 
methods used to assess these effects.  This description should cover all 
effects; that is, direct, indirect, secondary, cumulative, short-, medium- 
and long-term, permanent and temporary, positive an d negative. 

�x�� A description of the measures envisaged to prevent, reduce and where 
possible, offset any significant adverse effects. 

�x�� An indication of any difficulties (technical or dat a deficiencies) 
encountered in compiling the required information. 

�x�� A non-technical summary of the information provided  under the above 
headings.

The Member States must have in place administrative procedures for all 
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authorities likely to be concerned by the project t o express their opinion on the 
information given by the developer.  The Member Sta tes must also establish 
and implement formal disclosure and consultation arr angements with regard 
to the concerned public and for providing the necessary information in an 
appropriate and timely fashion. 

By way of the 1997 amendment Directive, and in keeping with the ESPOO 
Convention on EIA in a Cross-boundary Context, this  same requirement for 
open consultation and free exchange of information is extended to other 
Member States that might be affected by the project. 

The amendment Directive also makes more explicit the role of the appointed 
Competent Authority in the period before the applic ation is submitted.  If 
required by the developer, the Competent Authority must provide an opinion 
on the scope of the information that must be suppli ed in the Environmental 
Statement, based on consultations with the developer and the other concerned 
authorities.

Both Directives specify the types of project that must be considered for EIA, 
by way of two categories: 

�x�� Annex I lists those projects for which an EIA is al ways obligatory. 

�x�� Annex II lists projects that must be considered on a case by case basis. 

In the original Directive of 1985 (85/337/EEC), all  “Industrial installations for 
carrying gas” were placed in Annex II but, followin g the 1997 amendment 
(97/11/EC), those with a length of more than 40 km and diameter greater 
than 800mm were regarded as Annex I projects.   

Therefore, when considering the land sections of the MEDGAZ pipeline alone, 
the proposal does not fall strictly into the Annex I I category.  However, the 
amendment Directive provides guidance on Annex II p rojects that will 
probably require EIA, which states that particular attention should be given to 
the absorption capacity of the natural environment in coastal zones and nature 
reserves and parks, both of which are relevant to the MEDGAZ project. 

In view of the project location, and especially the  crossing of the Cabo de 
Gata-Níjar Natural Park and Marine Reserve, consideration must also be 
given to the Wild Birds Directive (79/409/EEC) and the Habitats Directive 
(92/43/EEC).   This latter Directive has the fundam ental objective of 
establishing a network of protected areas throughout  the Community, both 
terrestrial and marine.  This network of Special Ar eas of Conservation (SAC) 
is referred to as Natura 2000 sites.  Article 6 of this Directive is especially 
relevant because it states that any plan or project that is likely to have a 
significant effect on a Natura 2000 site must be subjected to an appropriate 
assessment of its likely implications for the site’s conservation objectives.  If it 
is deemed that a project must be implemented for reasons of overriding public 
interest, despite a negative assessment of its environmental implications, the 
Member State must take all compensatory measures necessary to ensure that 
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the overall coherence of the Natura 2000 sites are protected.    

Where the site contains a designated priority natur al habitat and/or a priority 
species the only considerations that may be raised in favour of the 
development are those relating to human health, pub lic safety or beneficial 
consequences of primary importance to the environment.  For any other 
reasons the opinion of the European Commission must be sought.   

2.3 SPAIN

2.3.1 National Legislation 

The original 1985 European Council Directive on EIA  (85/337/EEC) was 
transposed into Spanish legislation by means of Legislative Royal Decrees 
1302/1986, 28 June, and 1131/1988, 30 September, which similarly define the 
scope of the EIA and, hence, the contents of the Environmental Statement as 
well as the administrative process and matters related to monitoring and 
responsibilities. 

The 1997 amendment Directive (97/11/EC) was transpo sed into Spanish 
legislation by Law 6/2001, 8 May (BOE 111, 9.5.01), which amongst other 
things, deals with the autonomous regions such as Andalusia, in the context of 
cross-boundary EIA as described above.  

The environmental assessment process is to provide environmental 
information during the planning process and to prov ide documentation for 
the authorities who will approve the project.  This  is particularly relevant for 
the environmental authorisation of the project whic h is subject to the law on 
environmental impact assessment and other environment related regulations.  

For this project, the Competent (Substantive) Authority is the Directorate 
General for Energy and Mines, which is part of the Ministry for the Economy.  
The Competent (Environmental) Authority is the Mini stry of the 
Environment.  If any discrepancy arises between the Directorate General for 
Energy and Mines and the Ministry for the Environme nt, the matter is 
resolved by intervention of the Council of Minister s.  The final outcome of the 
administrative process is the Environmental Impact Declaration (DIA), which 
must be published in the appropriate Official State  Gazette (BOE).  This 
document determines whether the project is acceptable or not, exclusively on 
environmental grounds and, if so, it must establish  the control conditions and 
the means by which compliance will be monitored.  

Other miscellaneous laws of possible relevance are as follows: 

�x�� Law 25/1988, 29 July on highways (BOE 182, 30.7.88) and its approval 
by Royal Decree 1818/1994, 2 September (BOE 228, 23.09.94); 

�x�� Law 4/1989, 27 March on the conservation of natural sites and wild 
flora and fauna (BOE 74, 28.3.89); 
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�x�� Law 27/1992, 4 November on state ports and merchant shipping, 
article 21.2 (BOE 283, 25.11.92); and 

�x�� The State Fisheries Act, Law 3/2001, 28 March; the basic law regulating 
the scope and measures for conservation, protection and regeneration 
of fish resources.

The European Council’s Habitats Directive (92/43/EE C) was transposed into 
Spanish legislation by Royal Decree 1997/1995, 7 December, in order to 
incorporate those aspects that were not already covered by the existing Law 
4/1989 mentioned above. 

The related Spanish national catalogue of endangered species is regulated by 
Royal Decree 439/1990, 30 March (BOE 82, 5.4.90). 

Protection of beaches and the coast is covered by Law 22/1998, 28 July and 
Royal Decrees 1471/1989, 1 December and 112/1992, 18 September.  Under 
this legislation, the seashore is defined as belonging to the state maritime-
terrestrial public domain.  This definition include s the beaches, territorial 
waters and tidal inland waters with their seabed an d subsoil, as well as the 
natural resources of the economic zone and the continental platform. 
Utilisation of the maritime-terrestrial public doma in requires the formulation 
of a basic project, which establishes the characteristics of the installations and 
work.  For projects that involve intervention at se a, it is imperative to make a 
basic study of littoral dynamics, referring to a co astal physiographic unit, and 
of the effects of the foreseen actions. 

A recent piece of legislation, Law No.  02/2002, 5 February, concerning the 
protection and valuation of the coast (Article 26 i nstitutes a Development 
Management Plan for the Coastal Zone) has come into force.  One of its 
objectives is to demarcate sensitive, pertinent and priority areas for which the 
management plans will be reviewed.  Among the marin e sites that are 
explicitly protected, are coral reefs, sea grass beds and submarine coastal 
forms and formations. 

Applications to use the protected areas and to make discharges from the land 
into the maritime-terrestrial public domain are con sidered with reference to 
the state legislation in force, including that whic h is set out regarding the 
protection of the sections of the coastline covered by the Coasts Act (02/2003), 
as well as the regional regulations, which are discussed in the section below. 

2.3.2 Andalusian Legislation 

Autonomous regions such as Andalusia are permitted to develop and extend 
the national laws on environmental protection.  Und er this arrangement the 
following legislation is of particular relevance to  the proposed MEDGAZ 
project:

�x�� Decree 292/1995, 12 December, which approves the regulation on EIA.
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This decree also develops Law 7/1994 of 18 May on environmental 
protection;

�x�� Decree 4/1986, 22 January, which extends the list of protected species 
and sets out rules for their protection in Andalusi a; 

�x�� Decree 104/1994, 10 May which establishes the Andalusian catalogue 
of threatened wild flora species;

�x�� Law 1/199, 3 July, on the historic heritage of Anda lusia, with regard to 
archaeological sites and other elements of socio-cultural heritage, 
including the possible existence of shipwrecks and other remains of 
interest on the seabed; 

�x�� Decree 32/1993, 16 March, which regulates archaeological activities; 

�x�� Decree 19/1995, 7 February, which regulates protection and promotion 
of the historic heritage of Andalusia; and 

�x�� Law 3/2001, 4 April, which complements the State Fi sheries Act, with 
regard to the management, promotion and control of sea fishing, shell 
fishing and marine aquaculture. 

�x�� Decree 326/2003 which cover protection against noise pollution in 
Andalusia and which establishes acceptable limits for noise in the 
surrounding environment. 

A further significant instrument of local control i s the Urban Planning General 
Plan for Almería, especially Article 13.11, entitled, “Uses Related to Public 
Works”.  It is this article that makes provision fo r the installation, maintenance 
and service of basic infra-structures, including oi l and gas, water supply, and 
sewage pipelines.  In principle, the activities in question are regarded as 
provisional land uses.  Therefore, the permit norma lly places time limits for 
temporary constructions to remain in place and for re-establishing the land to 
its original farming use and/or natural condition a fter the installation is 
completed.

2.3.3 Cabo de Gata-Níjar Natural Park Regulations 

The proposed pipeline will make its landfall on the  Spanish side in the Cabo 
de Gata-Níjar Natural Park and, in doing so, it wil l also cross the Marine 
Reserve associated with this Park.  The framework for the protection of this 
area is found in the Natural Resources Regulatory Plan and the Master Plan 
for the use and Management of the Gata-Níjar Natural Park, which is given 
legal status by Decree 418/1994, 25 October.  The marine part of the Park is 
also controlled by Ministry of Agriculture, Fisheri es and Food, Order of 3 July 
1995, in response to objectives laid down by European Council Directive 
1626/1994/EC for the conservation of Mediterranean fisheries, in particular 
the conservation of sea grass meadows.  However, the Master Plan does not 
impose requirements beyond those that are already covered by the wider 
National and Andalusian legislation.    
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The Park is divided into zones of decreasing import ance with regard to 
protection of the natural environment.  These are designated as follows: 

LAND

�x�� Zone-A1: Exceptional natural ecosystem; 

�x�� Zone-A2: Antropic humid zones; 

�x�� Zone-B: Exceptional natural ecosystems with antropic 
transformations; 

�x�� Zone-C1:  Natural areas of general interest; 

�x�� Zone-C2:  Areas of traditional crops; 

�x�� Zone-D:  Spaces of no specific environmental interest due 
to significant alterations by human activities; 

�x�� Zone D1:  Urban areas; 

�x�� Zone D2:  Areas of urban potential; 

�x�� Zone-D3:  Areas of intensive agriculture; 

�x�� Zone-D4:  Areas of mining exploitation; and 

�x�� Zone-D5:  Pre-existing human habitat.   

MARINE

�x�� Zone-A: Spaces requiring a high level of conservation, both with 
respect to their seabed structures as well as their ecological conditions.  
Fishing, nautical developments and even vessel transit and anchorage 
are forbidden in these zones; and 

�x�� Zone-B: Buffer zones to protect the more sensitive A-grade zones 
against potentially damaging uses.  Activities in t hese zones are 
restricted, but uses related to environmental education, tourism, 
recreation and fish farm regeneration are permitted . 

The zones in the vicinity of the proposed pipeline route are shown in Figure
2.1
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Figure 2.1 Zones of the Cabo de Gata - Níjar Natural Park 
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2.4 ALGERIA

2.4.1 Environmental Impact Assessment Legislation 

Environmental impact assessment in Algeria is regul ated through the Law 83-
03, 5 February 1983, on the protection of the environment, which establishes 
the initial framework, with the objective of assess ing and making people 
aware of the direct and indirect impacts of develop ment projects on ecological 
balances, the environment and quality of life.  Section 5, in particular, 
describes impact studies as basic instruments for implementation of 
environmental protection and states that prior stud ies should be carried out 
on all works that may adversely affect the environm ent. 

Actual implementation of the legislation is by way of Decree 90-78,  27 
February 1990, which requires an EIA for any activi ty that may directly or 
indirectly affect the environment, public health, a griculture, natural areas, 
fauna, flora or historic monuments and sites.  As in Spain, the environmental 
assessment process is to provide documentation to the authorities who will 
approve the project based on the project’s compliance with the relevant 
environmental regulations. 

Decree 90-78 also specifies the methodology for carrying out an acceptable 
EIA, as follows:

�x�� The conditions under which the environmental issues  must be 
accounted for within the existing regulatory proced ures for 
development projects; 

�x�� The scope of the assessment must include; 

(i)  An analysis of the original state of the site and its 
environment, including ecological value and agricul tural, 
forest, maritime, hydraulic or leisure areas, affected by works, 
developments and undertakings. 

(ii)  An analysis of the effects on the environment  and, in 
particular, on sites, landscapes, fauna, flora, environment and 
biological balances, site neighbourhood  (noise, vibrations, 
odours, smoke and light) and on hygiene and public health. 

(iii)  The reasons why the project is acceptable. 

(iv)  The measures contemplated by the project owner or the 
petitioner to suppress, mitigate and compensate the damaging 
consequences of the project on the environment, as well as an 
estimation of the corresponding costs. 

�x�� The conditions in which environmental impact studie s have been 
publicised; and 

�x�� The arrangements by which the Environment Minister can act or can 
be asked to act for an opinion on any impact study. 

To support this legislation, the Ministry for the E nvironment and Regional 
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Development have published a document entitled Guid elines for Production 
of an Environmental Assessment Report, which is int ended to: 

�x�� Standardise the implementation of EIA studies; 

�x�� Provide information to the people taking part; 

�x�� Explain the general methodology; and 

�x�� Facilitate the examinations of EIA reports that mus t be carried out by 
the various authorities. 

The Guidelines explain the legal basis of EIA, administrative process and the 
roles of the different organisations and personnel involved.  It also provides 
some advice on the identification and assessment of impacts and the expected 
scope of the Environmental Statement.  Although thi s guidance is generalised, 
it is essentially compatible with current internati onal practice, so an 
Environmental Statement prepared to European Union standards should also 
be generally adequate to satisfy the Algerian requirements. 

2.4.2 Other Legislation  

The current primary piece of legislation specifical ly intended for the 
hydrocarbons industry is Law 86-14, as amended, on the “Production, 
Operation and Pipeline Transport of Hydrocarbons”, which covers the 
associated works as well as the actual production and transport processes. 
This Law defines the rights and responsibilities of  companies involved in such 
activities, but environmental matters are not addre ssed beyond Article 14, 
which only requires licence holders to comply with the regulations on 
conservation of the hydrocarbon resources. 

The regulations, which are laid down in Decree 94-43 require licence holders, 
associated companies and operators to take appropriate measures to protect 
the environment, particularly with regard to surfac e waters. 

The draft of a proposed new law places far more emphasis on environmental 
protection in the hydrocarbon industry.  It devotes  a whole paragraph to 
articles dealing with environment, hygiene and safe ty.  In Article 13, for 
example, it states that all activities covered by the law must comply with 
specified obligations for the protection of:   

�x�� Public health, hygiene and safety; 

�x�� The characteristics and features essential to the terrestrial and maritime 
environment; and 

�x�� Archaeological interests. 

It also requires developers to prepare and submit an Environmental Impact 
Statement and Environmental Management Plan, which must include a 
description of prevention and environmental risk ma nagement measures, for 
the approval of the hydrocarbons industry regulator y authorities. 
Other applicable regulations include the law on the  protection of the coastal 
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zone and its fauna which includes the Decree 83-509, 20 August 1983 which 
covers protected non domestic animal species, birds, mammals and reptiles. 

2.4.3 Algerian Regulatory Authorities 

Preamble 

This section gives an overview of the key regulatory authorities responsible 
for environmental protection in Algeria.  All these  departments are consulted 
during the process for approval of Environmental St atements in support of 
development applications.

The Ministry of Environment and Regional Development 

The Ministry of the Environment secures compliance with the legislation and 
regulations in force concerning environmental impac t assessments for 
development, capital and infrastructure projects.   It also secures compliance 
with the enforcement of the technical regulation an d standards linked to 
development planning and the environment. 

Under the aegis of the Ministry of Environment and Regional Development, it 
is the National Committee for the Environment that is responsible for: 

�x�� Supervision and control of the environment; 

�x�� Approving Environmental Impact Assessments; 

�x�� Granting environmental permits and consents; and 

�x�� Encouraging awareness, education and communication actions in the 
environmental field.

Ministry of Health and Population  

The Ministry of Health and Population is responsibl e for enforcement of the 
regulations and recommendations described in Law 85-05, on health 
protection and promotion, and in Law 88-07, on hygi ene, safety and 
occupational medicine.  Enforcement of the provisio ns of Law 88-07 is 
assigned to the Labour Inspectorate in recognition of its expertise in this area 

Ministry of Culture 

The Ministry of Culture is responsible for the mana gement of protected 
cultural and archaeological sites.  The operational aspect of this responsibility 
is carried out by the National Agency for Archaeolo gy and Protection of 
Historical Monuments and Sites. 

Local Authorities 

The local authority (Wilaya) is responsible for wat er resources, development 
planning, agricultural service, forestry, health an d population, urban 



ERM IBERIA

12

development and habitat construction. 

2.5 WORLD BANK

The World Bank Group, including its private investm ent organisation, the 
International Finance Corporation (IFC), has developed a set of 
environmental, health, safety and social policies, and guidelines primarily for 
the use of its own staff in making decisions on applications for project 
funding.

The basic requirements for an Environmental Impact Assessment are laid 
down in Operational Policy OP 4.01, which previousl y could have been 
regarded as considerably more stringent than the EC Directive, because it 
specifically includes a systematic Analysis of Alte rnatives and a final 
Environmental Management and Monitoring Plan to int egrate the 
commitments of the EIA into the subsequent construction and operational 
phases of the project.  The amendment Directive of 1997 has done much to 
harmonise the two sets of requirements, so preparation of an Environmental 
Statement to European Union standard would also meet most of the World 
Bank requirements.  However, the World Bank is stil l far more prescriptive on 
the need for auditable post-EIA control, because it also includes a, so called, 
Environmental Action Plan (EAP) in the scope of wor k.  This additional 
document must be prepared according to Note-C: “Gui delines for the 
Contents of an EAP”, which essentially amounts to a comprehensive site 
management manual, covering: 

�x�� The organisational structure, management procedures and 
responsibilities; 

�x�� Measures to mitigate adverse effects to a minimum and at least to the 
agreed acceptable levels; 

�x�� Measures for promotion of development benefits; 

�x�� Monitoring procedures; explaining the relevant cont rol standards, 
measurement methods, location, parameters, frequency, reporting and 
corrective action requirements; 

�x�� Procedures for on-going disclosure of information a nd consultation 
with the various project stakeholders; and 

�x�� Implementation schedule and costs. 

Other World Bank Group documents of relevance are: 

�x��The World Bank “Pollution Prevention and Abatement Handbook”, 
July 1998, especially the section on “Oil and Gas Developments 
Onshore” and the supplementary IFC Guidelines for “ Oil and Gas 
Developments Offshore” and “Hazardous Materials Man agement”. 

�x��IFC Guidance Note-F: “Preparation of a Public Consultation and 
Disclosure Plan”.   

�x��Operational Policy OP 4.04: “Natural Habitats”. 
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2.6 MEDGAZ HEALTH , SAFETY, SECURITY AND GENERAL ENVIRONMENTAL POLICY

MEDGAZ has a Health, Safety, Security and General Environmental Policy 
that will be applied to the proposed project.  The fundamental principles are 
embodied in the following Corporate Statement:    

�x�� The Directors and Management of MEDGAZ, consider th e Health, 
Safety and Security of its employees and operations and the protection 
of the Environment, of paramount importance.  Busin ess decisions will 
be made considering HSSE issues with the same level of importance as 
economic or technical considerations. 

�x�� MEDGAZ is committed to taking all necessary action to protect the 
health safety and security of its employees and to ensure that the 
health and safety of the public are not adversely affected by our 
activities.

�x�� MEDGAZ requires its employees to work safely and wi th due 
consideration to the safety of others and provides whatever training 
and supervision are necessary. 

�x�� It is the Company’s policy to take full account of the environmental 
implications of its operations and to protect the e nvironment.  
Complying with local regulations is only a starting  point, not 
necessarily the objective in environmental protecti on.  The Company 
applies the basic hierarchy of impact prevention pr ior to correction in 
the planning and decision assessment stages.  Deploying good 
industrial practices that allow sustainable develop ment and 
continuous improvement is the philosophy in maintai ning a high 
standard of environmental protection. 

�x�� Health, safety, security and environment are an imp ortant 
responsibility for every one of our personnel.  In addition, every 
manager should ensure that this Policy is implement ed and improved 
in their areas of responsibility. 

�x�� This responsibility includes contractors.  Contract ors who are selected 
to undertake work for the Company are required to a pply the same 
standards of care for health, safety, security and environment as we do 
ourselves, and HSSE performance is included in the selection criteria. 

�x�� MEDGAZ provides support and all the resources to im plement this 
Policy effectively and efficiently and, in order to  assure the proper 
implementation of this Policy, MEDGAZ management wi ll make 
inspections and audits on a regular basis. 

Before start of the construction phase, the above Statement will be expanded 
into a Project-specific Environmental Management and Monitoring Manual 
based on the elements of International Standard ISO 14001, to ensure that all 
the commitments of this Environmental Statement and  requirements of the 
relevant environmental control authorities are prop erly implemented 
throughout the course of the project. 
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3 PROJECT DESCRIPTION

3.1 DESCRIPTION OF THE OFFSHORE PIPELINE RECEIVING TERMINAL 

3.1.1 Overall objectives and concept basis 

The Offshore Pipeline Receiving Terminal (OPRT) is established to meter and 
regulate the gas before sending it to the Spanish Grid. The terminal is 
provided with filters, heaters, metering station an d pressure regulation 
facilities to ensure operational pressure at discharge to the Spanish grid. 

Gas volumes and system build-up rate 

The transported natural gas is predominantly a meth ane/ethane gas, being 
the expected co-mingled gas coming from various producing fields in Algeria. 

The build-up rate in terms of capacity for the tran sportation system indicated 
in Table 3.1. is expected. 

Table 3.1 Transportation system build-up rate. 

Year Year 1 Year 2 Year 3 Year 4 Year 9 Year 14 
Flow in 
BCM/yr

6.0 7.5 9.5 9.5 14.0 16.0 

The gas is targeted to flow during the third quarte r of 2008 through one 24” 
pipeline. The capacity of this single line is reached during 2010 to 2012, at 
which time a second 24” pipeline shall be in place. The system will reach full 
capacity of 16 BCM/yr in the next decade. 

The flow rates are considered to vary over the year, such that the flow rates 
during shorter periods may reach up to approximatel y 17 % higher (1/0.85) 
than the figures in above Table 3.1. The percentage increase of flow over short 
periods of time versus yearly average flow is often  referred to as the ‘swing 
factor’, which in this case equals 0.85. 

Operating and design pressures 

The maximum operating discharge pressure from the Beni Saf Compressor 
Station (BSCS) in Algeria into the offshore pipeline is approximately 233 barg, 
which will ensure an arrival pressure at the OPRT of approximately 77 to 80 
barg at times when the pipelines are operating at their full capacity. 
The common design pressure for the offshore pipeline and for parts of the 
OPRT (until downstream of the pressure control valv es) is 250 barg, whereas 
the design pressure for the Spanish onshore pipeline is 80 barg. 
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Overall time schedule 

The envisaged start-up of the transportation system is targeted for around 
2008. Construction activities on site will last for  a period of approximately 9 
months, with a probable commencement of engineering and procurement 
activities from the middle of 2004 and commencement of construction works 
from the third quarter of 2006. 

The construction works will be completed within a t ime frame of 
approximately 8 to 9 months. The pre-commissioning activities will 
commence one to two months before end of construction, after which the 
plant will await the completion of the BSCS before commissioning (the actual 
gas filling operation) can take place. The start-up of the transportation system 
will be approximately 13 months after commencement of the construction 
works.

The outline time schedule is visualised in Figure 3.1.

Figure 3.1  Project Schedule

3.1.2 Project location 

The site identified for the Offshore Pipeline Receiving Terminal (OPRT) is 
located in the Province of Almería, approximately 3 0 km east of Almería, to 
the west of Rambla Morales, at Cortija de Garrotera, at the foot of the Morales 
Hill. It is around 4 km north of Cabo de Gata villa ge and 2.5 km west of 
Ruescas village. It is located on the pipeline route running from the Playa del 
Charco towards Albacete via Ruescas. 

The plot is identified in the next page in Figure 3.2.and in Photo 3.1. 

Engineering (BSCS and OPRT)
Procurement (BSCS and OPRT)
Construction

Temporary works
Civil & Structural work
Piping & Mechanical
Electrical
Instrumentation
Painting & Insulation
Pipeline Construction

Pre-commissioning & Commissioning
Pre-commissioning
Commissioning
Performance Tests & Start-up

Year 1 Year 2 Year 3
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Figure 3.2. OPRT site location 

Photo 3.1 View on the identified OPRT site from the  Morales Hill towards southeast. 
The site is located in front of the greenhouses in the middle. The main road 
ALP-202 is to the right. Behind the greenhouses is a green belt at the course of 
Rambla Morales and further in the background to the  left is Ruescas. 

3.1.3 Layout, system and facilities 

The main components at the receiving station are filters, heaters, metering and 
regulation facilities, pig receivers and launchers, venting system for station 
depressurisation, and a station process control system. In addition to these 
facilities the station is provided with auxiliary f acilities comprising backup 
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diesel generator, electrical substation, oily water and wastewater treatment 
system, and fire fighting and gas detection system. 

The layout of the receiving station is shown in  Figure 3.3.

Figure 3.3. OPRT  layout

Main process facilities description 

Gas filters 
Filter/separator unit with initially 3 cartridge fi lters (2 plus 1 stand-by) and a 
4th unit to be installed for the second phase extension to 16 BCM/yr capacity. 
The filters shall remove particles and droplets fro m the gas before metering 
and regulation. 

Gas heaters 
A set of 2 heaters for heating the gas prior to discharge to the Spanish grid at 
times of large flows through one offshore pipeline,  and at times of 
transportation system start-up. 

Metering facilities 
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Metering station with initially 3 turbine meters in  parallel (2 operating and 1 
stand-by) and a 4th unit to be installed for the second phase extension to 16 
BCM/yr capacity. The meters are equipped with flow,  pressure and 
temperature transmitters connected to a dedicated multilane flow computer. 
Within the station is also found two natural gas ch romatographs and two 
water content analysers, in redundant configuration . 

Scraper traps 
Receiving scraper trap in which cleaning and measuring pigs are received 
from the offshore pipeline. Launching scraper trap in which cleaning and 
measuring pigs are launched to the onshore pipeline. The scraper traps are 
fitted with motorised block valves. 

Vent system 
Venting system for station piping and equipment. Th e system is designed as a 
combined vent/flare, with a 33 m high vent stack, f or flaring in cases of 
planned shutdown of the plant and venting in cases of emergency shutdown. 
The vent system will enable depressurisation to 7 barg within 15 minutes. 

Local control room 
Control room for local operation of the station, wi th local Automation and 
Process Control System (PCS) for safe and efficient operation of the OPRT, 
including Distributed Control System (DCS) and Emer gency Shutdown (ESD) 
system. The system is linked with the Central Contr ol Room (CCR) located on 
a site far from the OPRT, on a site yet to be confirmed, probably in Madrid. 
Supervisory Control and Data Acquisition system (SC ADA) will be installed 
in the CCR. 

Auxiliary facilities 

Fire & gas system 
Fire fighting and gas detection system with water p umps with hydrants and 
associated instrumentation, flame detection and extinguishing system in 
venting silencers, and flame detection and extingui shing system in control 
building and electrical substation. 

Condensate tank 
Underground horizontal cylinder-tank for collection  of liquids drained from 
the gas filter. 

Electrical sub-station 
Electrical sub-station equipped with High and Low Vo ltage Distribution 
Boards, Power Centre, Motor Control Centre (MCC), 220 Vac UPS and 24 Vdc 
boards.

Diesel generator 
Diesel generator for emergency power supply. 

Anti intrusion system 
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Intrusion detection system with Closed-Circuit Tele vision (CCTV) and 
presence detection. 

Wastewater treatment system 
Treatment system for domestic wastewater, with sept ic tank and biological 
treatment for domestic water. 

Water supply system 
Domestic and industrial use water supply and distri bution system with above 
ground concrete storage tank and circulation pumps.  

Buildings

The following buildings will be part of the OPRT pl ant: 

�x�� Control building with control room, offices, rest r oom for occasional use 
by maintenance personnel, workshop and warehouse 

�x�� Electrical sub-station 
�x�� Guard house 

Generally, all buildings are in one level with a he ight of 4-5 m except for the 
workshop with a height of 6-7 m. Walls are concrete frames with brick fill, and 
roofs are concrete slabs with asphalt and gravel layer. 

Adjacent to the entrance but outside the fence of the OPRT will be established 
a car park of limited capacity. 

All units will be placed in the open, but sound pro ofed to acceptable levels in 
accordance with governing laws and regulations. 

The station vent will basically consist of a large-diameter tube extending 24 
metres above ground level. The vent stack for the onshore pipeline receiving 
facilities has a height of 15 m. Mass concrete foundations cast below ground 
level support the vent. 

Utilities

Electricity
Electrical power for the terminal is supplied at vo ltage 20 kV from an external 
grid. The power requirement is 400 kVA. An emergenc y diesel generator is 
installed for backup in case of power failure. 

Water
Water is required for domestic consumption on occasional basis by operation 
and maintenance staff (shower, bathroom etc), for workshop purposes and 
cleaning, and for the fire fighting system. Quantit y of water consumption 
anticipated is corresponding to 3 persons. Supply is either from the public 
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network, from a well, or delivered to the station b y tank trucks, whichever is 
possible and most feasible. 

Two water depositories will be installed: one for f ire fighting and one for 
domestic consumption, Chlorination will be applied for domestic water unless 
a connection to the public network is made. It is not anticipated that the water 
shall be potable. Water will be distributed by pump ing, in a network for 
domestic use and a network for industrial use. 

Wastewater 
A small treatment plant for sewage water will be in stalled with a capacity for 
6 persons. Discharge of water from the sewage treatment plant is anticipated 
to the Rambla Morales watercourse nearby. 

Oily water collection is not anticipated at the ter minal. 

Liquids produced in the gas filters will be drained  manually to a condensate 
tank with a capacity around 10 m 3 for offsite disposal by tank truck. 

Waste
Waste from the station will include household from station staff, used 
lubricants and filters. Arrangements for disposal o f the waste will be sought 
with the local waste authorities. 

3.1.4 Implementation 

The actual construction works on site will last app roximately 8 to 9 months. 
The activities and the plant used for the works are what are normally required 
for the erection of any industrial plant. 

The site works at the OPRT will consist of the foll owing: 

�x�� Preparatory works  – preparing access to the work site, site clearing, 
site levelling including cut to fill and soil 
compaction, erection of sheds, workshop, 
store and utilities, temporary fences 

�x�� Civil & Structural work  paving of roads and paths,  casting of concrete 
foundations, columns and slabs for buildings, 
foundations for equipment, vent/flare, slabs 
and pits, brickwork, erection of steel 
structures in the form of pipe bearings, 
supporting structures etc and the permanent 
fence around the site 

�x�� Piping & Mechanical  – welding of all pipes and fit tings, setting-up of 
heaters, filters etc and making tie-ins to pipe 
work

�x�� Electrical  – arrange and connect all power cables and 
wiring to package units and equipment 
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�x�� Instrumentation  – arrange and connect all instrume ntation 
wiring to package units, equipment, PLCs, 
local as well as central control room, and fit 
and connect all communication equipment 

�x�� Painting & Insulation  – pipe coating and thermal i nsulation 

The main quantities of resources for civil works ar e approximately as 
indicated in Table 3.2. 

Table 3.2.  Main resources for civil work 

Resource Quantity
Excavation, cut to fill 62,500 m3

Excavation, foundations 11,500 m3

Paved surfaces 12,500 m2

Concrete 2,500 m3

Reinforcement steel 100 tonnes 
Structural steel 1 tonne 
Area of buildings 600 m2

3.1.5 Commissioning 

The scope of the pre-commissioning and commissioning activities is to render 
the OPRT as safe and trouble-free as possible and to have a smooth 
production start-up. 

The pre-commissioning and commissioning activities include conformity 
checks and static tests of equipment and systems and preparations for start-up 
of the terminal. 

Pre-commissioning includes: 

�x�� Systematic conformity checks on equipment or component of compliance 
with specifications, safety rules, and codes and standards. 

�x�� De-energised tests to ensure the quality and correct installation of each 
item, equipment, component as well as the static test of vessels, piping etc. 
Cold testing of equipment and components comprising  calibration of 
instruments, machinery alignment, setting of safety  valves, pressure 
testing of mechanical components. 

�x�� Pipes and vessels. Flushing and cleaning to be performed. 

Commissioning includes the dynamic verifications an d dynamic test phase 
and the work to render the installation ready for t he start-up and the start-up 
itself:
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�x�� Ready for start-up:

o Dynamic verifications that each electrical and in strumental function 
performs properly. 

o Mechanical preparation, running-in and on line te sts for the utilities 
such as fuel gas, lube oil, water fire fighting etc and wherever 
applicable for the process equipment. 

o The activities related with the gas-in preparatio n such as drying-out, 
leak tests, loading of chemical etc. 

Pressure tests are made with water without any addi tives. 

�x�� Start-up: This work begins with the introduction of  the natural gas into the 
plant.

The start-up activities are: 

o Gas-in 
o Bringing the plant in operation 
o Performance tests to prove the installation design capacity 

MEDGAZ has prepared various detailed specifications  dealing with pre-
commissioning and commissioning. These specifications give in detail the 
contents of each key activity as well as examples of forms and dossiers to be 
prepared.

The overall planning of the project will be optimis ed if the pre-commissioning 
and commissioning activities are organised, not as whole plant activities, but 
by sections of the plant. 

In the case of OPRT, these would be: 

�x�� Gas filtering 
�x�� Gas heating 
�x�� Custody transfer metering and gas control  
�x�� Blow down and venting 
�x�� Arrival and departure terminal of the pipeline 
�x�� Power generation, HV, LV, distribution, etc 
�x�� Telecommunication

The utility systems would be: 

�x�� ESD and DCS system  
�x�� Water fire fighting system 
�x�� Gas conditioning units and gas distribution network  to control valves and 

boiler units 
�x�� Lube oil system 
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3.1.6 Operation 

The main purpose of the Offshore Pipeline Receiving Terminal (OPRT) is to 
meter and regulate the gas before sending it to the Spanish Grid. 

Natural gas enters the receiving station after passing the inlet shutdown valve. 
The gas is filtered and flow measured in the metering units. At start-up and at 
certain gas throughput quantities, heating of the g as is required to achieve an 
operational outlet temperature, minus 5ºC, before i t is sent to the Spanish 
Grid. Odorant injection is also made at the station. The gas is sent into the 
Spanish Grid at a pressure of 75 barg, through the terminal outlet shutdown 
valve.

The process layout is visualised in Figure 3.4. 

Figure 3.4 OPRT Process Diagram 

Gas filtering 
Solids and liquids, which may be present in the gas, shall be separated by in 
order to protect the station equipment. Contaminatio n can be expected as a 
result of the following factors: 

�x�� Start-up conditions, dirt/foreign matter from the c onstruction phase and 
residual water from hydrostatic testing. 

�x�� Pipeline scraping, dirt and rust/scale flakes. 
�x�� Process conditions at high flow rates, dirt and rus t/scale flakes. 

Filtering is made in a filter/separator unit consis ting of four identical filter 
units, with 1 stand-by and the fourth unit to be in stalled for the second phase 
extension to 16 BCM/yr capacity. 
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Separated liquids are collected in an underground condensate tank, with level 
control by a level switch with level alarm. The liq uids are discharged 
manually from the filter, through a restriction ori fice plate, into an 
atmospheric underground tank. The underground tank is emptied to a tank 
truck.

The filters are cleaned when the pressure drop through the filters increases. 
Stand-by filters are manually switched to operating  condition to allow the 
dirty filters to be cleaned. 

Gas heating 

A gas heating system is installed to ensure a minimum gas temperature at 
discharge to the Spanish Grid. The heating system comprises boilers, warm 
water pumps and closed circuit piping, and shell & tubes gas/water heat 
exchangers. 

At a previous design of maximum flow of 10.5 BCM/ye ar for a single pipeline 
and a prescribed temperature at the entrance of the Spanish system of minus 
5°C minimum, the heat energy required would be 6.3 MW  for steady state 
conditions, implying the installation of two boiler s.  

These conditions have been re-assessed in the sense of lowering the maximum 
capacity of the single pipeline to 9.5 BCM/year and  increasing the 
temperature of entry to between 0º and 1º C. This new situation implies that 
heating will not be necessary for steady state operations, neither for the single 
pipeline nor for the  2 x 24” pipelines in operatio n, with a flow up to 16 
BCM/year. Heating will still be required,  
but only for OPRT start-up conditions.  For this si tuation a single boiler or 
warm water heater has been designed. 

Although the air emissions and noise arising from a  single boiler/temporary 
operation is much lower than the ones generated by two steady state 
operating boilers, the latter worst case situation has been maintained in the 
EIA for the sake of assessing the worst case scenario.  

Pressure regulation and metering 
Pressure regulation and custody transfer gas flow metering is installed 
downstream of the heating system. The metering element is of the turbine 
type.

Three pressure regulation and metering runs, each with a 50% design 
capacity, based on the design flow rate (9.5 BCM/yr ) will be installed. 
Connections will be planned to install one addition al identical run, with 
regards to the future second phase extension (16 BCM/yr). 

Flow metering calculations are performed by a flow computer. 
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Two gas chromatographs will be installed in the com mon discharge pipe to 
determine gas composition, and to determine gross heating value. 

Odorant injection 
An odorant is injected into the natural gas to faci litate easy detection of leaks 
in the onshore transportation system and at the final user’s installations. The 
system consists of a 40 m³ storage vessel, a daily injection tank with a volume 
of 1200 l and two injection pumps. The odorant is tetrahydrotiophene, THT (S 
CH2 3CH2), delivered to the storage vessel, and injected via the daily injection 
tank while metered via the injection pumps. The inj ection rate is regulated via 
information received from the metering station. 

The odorisation system is covered under a roof to protect it from sun radiation 
and to avoid diffusion loss through the equipment v ent as a consequence of 
heating and pressure increase. An active carbon filter is installed to absorb any 
THT vapours. 

Venting
The vent system is provided for venting in cases of planned depressurisation 
and emergency shutdown of the terminal. The vent system is divided into 
sections:

�x�� Venting of terminal lines and equipment to the stat ion vent stack 
�x�� Venting of launching pig traps through the vent sta ck in the area 

controlled by ENAGAS 
�x�� Individual venting to the atmosphere of the condens ate tank and valve 

actuator gas. 

The system is designed to facilitate depressurisation of each section down to 8 
bar(a) in 15 minutes. Venting of the offshore pipel ine, which is an unlikely 
event, will only take place in case of a planned situation and can be made 
through the station vent stack at the capacity of this vent stack. 

The vent stacks are designed to comply with safety distance requirements, 
plume dispersion and heat radiation requirements. T he station vent stack has 
a height of 33 m and a safety distance to the vent stack of 50 m, dictated by the 
flow in case of station venting. The vent stack is fitted with silencer, in order to 
reduce noise to an acceptance level. 

Control philosophy 
Overall control of the MEDGAZ transportation system  is based on a remotely 
operated Supervisory Control and Data Acquisition ( SCADA) system, placed 
at the Central Control Room (CCR). The location of the CCR remains yet to be 
confirmed, but it will be situated on a site far fr om the OPRT (probably in 
Madrid).
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The local automation and Process Control System (PCS) at the compressor 
station in Algeria (BSCS) and OPRT will be connected to the SCADA system 
via satellite communication using data channels pro vided by VSAT. 

In the LCRs, a local automation and a PCS will be installed in order to ensure 
the safe and efficient operation of the station. This will include: Station DCS, 
Station ESD, Station Fire and Gas (F&G), and a control system for equipment 
units (heaters, gas metering units etc). 

Station Emergency Shutdown Conditions 
An emergency shutdown of the OPRT may be triggered by the CCR operator 
or by local intervention in the form of actuation o f an emergency shutdown 
push button in the LCR of the OPRT. 

All ESD routines will be implemented and executed b y the ESD control 
system integrated in the PCS. 

The emergency shutdown command will shut down and l ock out all units and 
close the station inlet and outlet valves, interrup ting gas flow through the 
pipeline. If necessary, the station may be depressurised through the station 
venting system by appropriate action from CCR or LC R. The station can be 
started again only if the ‘locked’ condition no lon ger exists and the ‘locked’ 
condition has been acknowledged manually. 

OPRT shutdowns are classified in levels from ESD level 1 to level 4, according 
to seriousness of the situation and risks to plant integrity.  

Pipeline blow-down using OPRT vent system 
A blow-down of the offshore pipeline is considered extremely rare, but is 
feasible by using the OPRT station vent system. The following procedure 
could be adopted: 

�ƒ�� The turbo-compressors at the compressor station in Algeria (BSCS) are 
stopped and the situation is assessed both at the CCR and the LCRs at 
BSCS and OPRT. If deemed feasible, delivering gas into the Spanish 
onshore pipeline system will be continued until the  pipeline pressure will 
have reached a pressure of 45-50 barg 

�ƒ�� If still required, further pressure reduction would  be possible by venting 
the remaining gas from the OPRT, and the BSCS, by opening the blow-
down/outlet valves to the station vent system. 

It is emphasised that the need for depressurisation of the offshore pipeline is 
considered improbable for the life of the project. 

Risk and safety measures 
Risks at the receiving terminal are associated with fire and explosion. All 
systems of the terminal are designed for safe operation, meaning the system 
shall be brought to a safe operating condition. 
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Measures to ensure a high level of safety consider: 

�x�� Access to the station premises is restricted by fencing and video 
monitoring, and in an emergency gates are provided for rapid exit from 
the station. 

�x�� Machine enclosures are made with safe distance to other buildings, use of 
low-flammable materials, design in compliance with safety regulations, 
venting by natural and forced ventilation, gas dete ction system, flame 
detection system, fire alarm system, and fire extinguishing system for the 
machine housing. 

�x�� Electrical facilities contemplate definition of haz ardous areas subject to 
explosion risk, standby power supply with automatic  switch-over, 
emergency illumination, and emergency cut off at th e main entrance, in the 
control room and at the emergency exits. 

�x�� Safety and protection systems on process equipment are with pressure 
limitation systems, gas detection system with autom atic switch off of 
machine units and shut off and depressurisation of gas pipes in the 
machine room, fire alarm system with switch off of forced ventilation 
system and closure of automatic fire dampers, emergency switches which, 
further to the gas detection actions, also automatically closes station inlet 
and outlet valves. 

Before commissioning the terminal is inspected with  regard to leakage, 
pressure shut-off fixtures, pressure regulators, pressure vessels, functionality, 
documentation and start-up procedure. 

Operation of the terminal is subject to instructed and trained personnel, 
standby service for faults, preparation of alarm an d fire protection plans, 
regular inspection of the gas-containing components, maintenance and repair 
work in compliance with the manufacturer’s specific ations. 

Fire protection and gas detection systems are installed: 
�x�� Fire detection and extinguishing system in the main  control building and 

electrical substation 
�x�� Fire protection on the plant site and outside the terminal by fixed water 

system with hydrants and portable powder and foam e xtinguishers 
�x�� Gas detection in boiler rooms connected to the boiler control system 

Auxiliary processes 

Service gas 
Service gas is supplied via a conditioning unit, to  heating boilers, valve 
actuators and pressure control valves. 

Actuation of station valves is with pneumo-hydrauli c actuators, incorporating 
a “fail-safe” mechanism to those valves, which should adopt a safety position 
in case of power fail or blockage. The rest of the valves are manually operated 
with an adequate device (wrench or hand-bar). 
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Wastewater treatment 
Domestic water from toilets, showers, kitchen etc w ill be sent to a treatment 
package, comprising a septic pit and a biological treatment unit, both installed 
underground. Discharge from the treatment plant is to the Rambla Morales 
watercourse is assumed. 

Oily water is not expected to be collected at OPRT. 

Domestic and industrial use water supply and distribution 
Domestic and industrial water is provided from a sy stem comprising an above 
ground reinforced concrete storage tank, a water distribution pump, a 
hypochlorite injection system with a storage vessel and an injection pump for 
the domestic water conditioning, an elastic membran e type accumulation 
vessel to maintain the piping networks under pressu re, a domestic use water 
supply network, and an industrial use water supply network. 

The water for domestic use is not drinkable water, but for supply to toilets, 
showers and workshop. 

Utilities and auxiliary consumables 
Consumption comprises gas, electric power, lubricants, and water for 
domestic purposes and fire fighting. Gas is used for heating boilers and for 
valve actuation. Gas is released occasionally for station depressurisation in 
planned cases (flaring) and emergency cases (cold venting). Electric power is 
supplied to the terminal at a capacity of 400 KVA. 

Quantities of gas, electric power and water consumption are indicated in Table
3.3.

Table 3.3. Utility consumptions 

Consumable Consumption
Gas for heating boiler, continuous operation  1)

Gas for heating boiler, start-up scenarios 1)

Gas for valve actuation 
Flaring of gas 
Cold venting of gas 

6 Mm3/yr
75,000 m3/yr
30,000 m3/yr
38,000 m3/yr
7,500 m3/yr

Electric power 400 KVA 
Water 400 m3/yr

1) In the flow range 8.5 BCM/yr to 10.5 BCM/yr only, years 2008-2012, based on 1 boiler 
in continuous operation. At other flow rates heating is only needed in start-up scenarios, 
estimated to 100 hours annually. 

Lubricants are used for process equipment, pumps, valves etc. 

Diesel is used occasionally for a backup power diesel generator. 

An odorant is injected in the gas before launching to the Spanish Grid. The 
chemical applied is tetrahydrotiophene, THT (S CH 2 3CH2). The injection rate 
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at normal operation conditions is around 5 kg/h cor responding to 44 
tonnes/yr.

Occasionally chemical substances, glycol or methanol, may be applied for 
injection in case of hydrate formation in the pipel ine, but this is considered an 
unlikely emergency situation and storage of chemicals at the terminal is not 
anticipated.

Noise 
Noise from the station machinery and equipment will  primarily be from the 
boilers. All machinery and equipment will be specif ied with a sound level 
intended to guarantee acceptable levels in accordance with applicable 
standards, at the station premises, at the station fence and at neighbouring 
areas or habitation. 

The acceptance levels applied to machinery and equipment are specified to 
comply with ISO noise curves at a distance of 100 m, NR 45 (equiv. 54 dB-A-). 
The vent system shall comply wit the ISO NR 80 (equiv. 86 dB-A-) at 100 m 
distance, or 115 dB-A- at the restricted area fence (at 50 m distance). 

Air
Sources of emission to the air are combustion flue gas for heating boilers, and 
for backup power diesel generator and from flaring of gas, gas from cold 
venting for station depressurisation and for valve actuation. 

Table 3.4  Flue gas and Ngas emissions 

Source Flue gas N gas 
Heating boilers 72 Mkg/yr 
Gas flaring 450,000 kg/yr 
Gas cold venting 7,500 m3/yr
Gas for valve actuation  30,000 m3/yr

Table 3.5.  Gas composition  

Component 
Molar Percentage (%) 

Average gas composition 
Methane (C1) 
Ethane (C2) 
Propane (C3) 
I-Butane (i-C4) 
N-Butane (n-C4) 
I-Pentane (i-C5) 
N-Pentane(n-C5) 
Hexane + 
Helium
Hydrogen 
Nitrogen
Carbon dioxide 

84.00 
9.21 
2.24 
0.26 
0.35 
0.06 
0.05 
0.04 
0.10 
0.00 
2.57 
1.13 
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Component 
Molar Percentage (%) 

Average gas composition 
Molecular weight (kg/kg-mol) 
Density (kg/Sm3) 
Gross calorific value (Kcal/Sm 3)
Water content (ppm) 

18.92 

0.800 
9950 

40

Waste
Waste generated at the terminal includes dust and condensate from filters and 
domestic waste generated by personnel at the terminal. The filters are cleaned 
or exchanged regularly. Minor quantities of used lu brication oil will be 
generated.

3.1.7 Decommissioning 

The MEDGAZ transportation system is designed for a lifetime of 50 years. The 
plant may over the years be modified and upgraded a nd various measures 
may be taken to increase the life expectancy of the plant – if found 
economically advantageous. However, at some time in the future the plant 
will be obsolete and shall be demobilised. 

The plant and equipment will be dismantled or cut i n manageable sections, 
wiring and electronic boxes are removed and handled  in accordance with the 
above, and finally the items – predominantly steel sections – are carted away 
for reuse or reprocessing. 

Building structures, including pits and culverts, a nd paved surfaces on the site 
are demolished and the used building materials are transported to an 
approved waste disposal site. 

Finally, the area is reinstated by contouring the site to its original slope and 
undulation, and any scrubs and vegetation are plant ed. The reinstatement will 
be planned and drafted in co-operation with the rel evant authorities, whose 
approval shall be in hand prior to commencement of any fieldwork. 

A few years thereafter, the site should appear to be mingling in with the 
general landscape, and any traces from past operations by MEDGAZ would 
be hard to detect. 

3.2 DESCRIPTION OF THE BENI SAF COMPRESSOR STATION  

3.2.1 Overall objectives and concept basis 

The Beni Saf Compressor Station (BSCS) is established to lift the gas pressure 
to the level required to drive the gas through the offshore pipeline and deliver 
it at the required pressure at the Offshore Pipeline Receiving Terminal (OPRT) 
near Almería on the Spanish coast. The station is provided with turbo-
compressors, gas air-coolers, gas filters and metering facilities. 
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Gas volumes and system build-up rate 
The transported natural gas is predominantly a meth ane/ethane gas, being 
the expected co-mingled gas coming from various producing fields in Algeria. 

In terms of capacity for the transportation system,  the expected following 
build-up rate is shown in Table 3.1.

The gas is targeted to flow during the third quarte r of 2008 through one 24” 
pipeline. The capacity of this single line is reached during 2010 to 2012, at 
which time a second 24” pipeline shall be in place. The system will reach full 
capacity of 16 BCM/yr in the next decade. 

The flow rates are considered to vary over the year, such that the flow rates 
during shorter periods may reach up to approximatel y 17 % higher (1/0.85) 
than the figures in above. The percentage increase of flow over short periods 
of time vs yearly average flow is often referred to  as the ‘swing factor’, which 
in this case equals 0.85. 

Operating and design pressures 
The operating pressure for the Algerian onshore pip eline upstream of the Beni 
Saf Compressor Station is 44 barg, whereas the maximum operating discharge 
pressure from the BSCS (ie downstream of the compressor installation) is 
approximately 233 barg. The discharge pressure of 233 barg will ensure an 
arrival pressure at the BSCS of approximately of 77 to 80 barg at times when 
the pipelines are operating at their full capacity.  The common design pressure 
for the compressor station and the offshore pipelin e is 250 barg, whereas the 
design pressure for the Algerian onshore pipeline i s 80 barg. 

Overall time schedule 
The envisaged start-up of the transportation system is targeted for 2008. 
Construction activities on site will last for a per iod of approximately 18 
months, with a probable commencement of engineering and procurement 
activities from the middle of 2004. 

The construction works will be completed within a t ime frame of 
approximately 15 months. The pre-commissioning acti vities will commence a 
couple of months before the end of construction, and will lead to 
commissioning (the actual gas filling operation) an d start-up of the 
transportation system — altogether a period of time  of approximately 18 
months.

The outline time schedule is visualised in Figure 3.1. 
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3.2.2 Project location 

The site identified for the Beni Saf Compressor Station (BSCS) is on the hills 
near Sidi Djelloul, approximately 10 km east of Beni Saf. The area is an 
agricultural field, reasonably flat with very gentl e slopes. It is located right on 
the planned pipeline route. 

Access to the station will be via an access road, connecting to the D.20, 
approximately 3 km southeast of the station. The road will be made with a 
width of 6 m and will follow existing rural tracks.  

The plot is identified in Figure 3.5.and in Photo 3.2 

Figure 3.5  BSCS site location. 
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Photo 3.2 View of the identified compressor station  plot from southwest towards 
northeast across the valley 

3.2.3 Layout, system and facilities 

The main components at the compressor station are compressors, gas filters, 
gas coolers, metering facilities, pig receivers and launchers, venting system for 
station and compressor depressurisation, and station process control system. 
In addition to these facilities the station is prov ided with auxiliary facilities 
comprising backup power generator, starting and fue l gas systems for 
compressors and backup power generator, electrical substation, lube oil 
system, oily water and wastewater treatment system, and fire fighting and gas 
detection system. 

The layout of the compressor station is shown on Figure 3.6.
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Figure 3.6.  BSCS layout 

Main process facilities description 

Gas filters 
Cartridge type filters to remove particles and drop lets from the gas before 
reaching compressor inlets. 

Metering facilities
Metering station with 3 turbine meters (2 operating  and 1 stand-by) arranged 
in three parallel lines for custody transfer measur ements. The meters are 
equipped with flow, pressure and temperature transm itters connected to a 
dedicated multilane flow computer. Within the stati on are also found two 
natural gas chromatographs and two water content analysers, in redundant 
configuration.

Turbo-compressors 
4 turbo-compressors (1 stand-by) operating in parallel will ensure first stage 
(low level) compression and 3 turbo-compressors (1 stand-by) operating in 
parallel will ensure second stage (high level) compression. The compression 
system is fitted with instrumentation, yard valves and unit control systems. 
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Gas air-coolers 
3 gas coolers (1 future) lowering the gas temperature after the discharge of the 
first stage compression and 3 gas coolers (1 future) lowering the gas 
temperature after the discharge of the second stage compression. Once the 
natural gas leaves BSCS, the gas temperature shall not exceed 50°C. 

Scraper traps
Receiving scraper trap where cleaning and measuring pigs are received from 
the onshore Algerian pipeline (located within an ar ea controlled by 
Sonatrach). Launching scraper trap where pigs are launched to the offshore 
pipeline. The scraper traps are fitted with motoris ed block valves. 

Vent system
Venting system for station piping and turbo-compres sors depressurisation. 
The system is designed as a combined vent/flare wit h flaring in cases of 
planned shutdown of the plant and venting in cases of emergency shutdown. 
The vent system will enable depressurisation to 7 barg within 15 minutes. A 
separate venting system is provided for the associated onshore pipeline 
receiving facilities (within the area controlled by  Sonatrach). 

Local Control Room (LCR) 
Control room for local operation of the station, wi th local Automation and 
Process Control System (PCS) for safe and efficient operation of BSCS, 
including Distributed Control System (DCS) and Emer gency Shutdown (ESD) 
system. The system is linked with the Central Contr ol Room (CCR) located on 
a site far from the BSCS, a site yet to be confirmed, probably in Madrid. 
Supervisory Control and Data Acquisition system (SC ADA) will be installed 
in the CCR. 

Auxiliary facilities 

Fuel and starting gas unit
Gas service unit with starting and fuel gas system for turbo-compressors and 
for turbo-generator, with associated instrumentatio n and control panel. 

Lube oil system
System with underground tanks for lube oil to compr essors and gas turbines. 

Turbo-generator
Turbo-generator for station power supply backup. 

Electrical sub station
Electrical sub-station equipped with high and low v oltage distribution boards, 
power centre, Motor Control Centre (MCC), 220 Vac UPS, 24 VDC and 110 
VDC boards, cathodic protection board. 

Fire & gas system
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Fire fighting and gas detection system with water p umps with hydrants and 
associated instrumentation, flame detection and extinguishing system in 
venting silencers, and flame detection and extingui shing system in control 
building and electrical sub-station. 

Anti intrusion system
Intrusion detection system with Closed-Circuit Tele vision (CCTV) and 
presence detection. 

Water treatment system 
Oily and domestic water treatment system with pit f or collection of oily 
waters and oil separation, and a treatment plant wi th septic tank and 
biological treatment for domestic water. 

Buildings

The following buildings will be part of the BSCS pl ant: 

�x�� Main control building with control room, offices, r est room for plant 
personnel, workshop and warehouse 

�x�� Electrical sub-station 
�x�� Guard house 

Generally, all buildings are in one level with a he ight of 4-5 m except 
workshop with a height of 6-7 m. Walls are with con crete frames with brick 
fill, and roofs are concrete slabs with asphalt and gravel layer. 

Adjacent to the entrance but outside the fence of the BSCS will be established 
a car park of limited capacity. 

The compressors will be placed in the open, but sound proofed to acceptable 
levels in accordance with governing laws and regula tions. 

The station and compressor vents/flares will be com bined in a common stack, 
basically consisting of a laterally wire-supported large-diameter tube to a 
height of 75 metres. The vent for the onshore pipeline receiving facilities will 
extend approximately 15 metres above ground level. Mass concrete 
foundations cast below ground level support the ven t. 

Utilities 

Electricity
Electrical power need for the compressor station is 2,500 kVA, which is 
supplied at a voltage of 30 kV from an external gri d. A backup turbo-
generator is installed for backup in case of power failure. 

Water
Water is required for domestic consumption by opera tion staff (shower, 
bathroom etc), for workshop purposes and cleaning, and for the fire fighting 
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system. Quantity of water consumption anticipated i s corresponding to 6 
persons. Supply is either from the public network, from a well, or delivered to 
the station by tank trucks, whichever is possible and most feasible. 

Two water depositories will be installed: one for f ire fighting and one for 
domestic consumption. Chlorination will be applied for domestic water unless 
connection to the public network is made. It is not  anticipated that the water 
shall be potable. Water will be distributed by pump ing, in a network for 
domestic use and a network for industrial use. 

Wastewater
A small treatment plant for domestic wastewater wil l be installed with a 
capacity for 6 persons. Discharge of water from the sewage treatment plant is 
anticipated to the watercourse, Oued Side Rahmoun, in the valley. 

Oily wastewater from workshop and areas with machin ery will be collected 
on concrete pavements, channelling oil spillages and washing waters to pits 
and further to an oil separator. The maximum admiss ible content of oil in the 
treated water is specified to 10 ppm. If the water meets quality criteria after 
the oil separator, it is discharged to the rainwater system. 

Liquids produced in the gas filters will be drained  manually to a 10m3

condensate tank for removal by tank truck. 

Waste
Waste from the station will include household waste  from the station staff, oil 
waste from the oil separator and used oil from the compressors. 
Arrangements for disposal of the waste will be soug ht with the authorities. 

3.2.4 Implementation 

The actual construction works on site will last app roximately 15 months. The 
activities and the plant used for the works are wha t is normally required for 
the erection of any industrial plant. 

The site works at Beni Saf will consist of the following: 

�x�� Preparatory works – preparing access to the work site, site clearing, 
site levelling including cut to fill and soil compa ction, erection of sheds, 
workshop, store and utilities, temporary fences. 

�x�� Civil & Structural work – paving of roads and paths , casting of concrete 
foundations, columns and slabs for buildings, found ations for 
compressors, equipment, vent/flare, slabs and pits,  brickwork, erection of 
steel structures in the form of pipe bearings, supporting structures etc and 
the permanent fence around the site. 

�x�� Piping & Mechanical – welding of all pipes and fitt ings, setting up of 
turbo-compressors, coolers, filters etc and making tie-ins to pipe work. 
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�x�� Electrical– arrange and connect all power cables and wiring 
to package units and equipment. 

�x�� Instrumentation – arrange and connect all instrumen tation wiring 
to package units, equipment, PLCs, local as well as central control room, 
and fit and connect all communication equipment. 

�x�� Painting & Insulation – pipe coating and thermal in sulation. 
�x�� Pipeline construction – installation of the pipelin e from the compressor 

station to the beach landfall. 

The main quantities of resources for civil works ar e approximately as 
indicated in Table 3.6.

Table 3.6  Main resources for civil work 

Resource Quantity
Excavation, cut to fill 141,000 m3

Excavation, foundations 31,500 m3

Paved surfaces 53,500 m2

Concrete 8,500 m3

Reinforcement steel 450 tonnes 
Structural steel 50 tonnes 
Area of buildings 1,650 m2

3.2.5 Commissioning 

The scope of the pre-commissioning and commissioning activities is to render 
the BSCS as safe and trouble-free as possible and to have a smooth production 
start-up.

The pre-commissioning and commissioning activities include conformity 
checks and static tests of equipment and systems and preparations for start-up 
of the station. 

Pre-commissioning includes: 

�x�� Systematic conformity checks on equipment or component of compliance 
with specifications, safety rules, and codes and standards. 

�x�� De-energised tests to ensure the quality and correct installation of each 
item, equipment, component as well as the static test of vessels, piping etc. 
Cold testing of equipment and components comprising  calibration of 
instruments, machinery alignment, setting of safety  valves, pressure 
testing of mechanical components. 

�x�� Pipes and vessels. Flushing and cleaning to be performed. 

Commissioning includes the dynamic verifications an d dynamic test phase 
and the work to render the installation ready for t he start-up and the start-up 
itself:
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�x�� Ready for start-up:
o Dynamic verifications that each electrical and in strumental function 

performs properly. 
o Mechanical preparation and running-in and on line  tests for the utilities 

such as fuel gas, lube oil, water fire fighting, etc, and wherever applicable 
for the process equipment. 

o The activities related with the gas-in preparatio n such as drying-out, leak 
tests, loading of chemical etc. 

Pressure tests are made with water without any addi tives. 

�ƒ�� Start-up: This work begins with the introduction of  the natural gas into the 
plant.
The start-up activities are: 

o Gas-in. 
o Bringing the plant in operation. 
o Performance tests to prove the installation design capacity. 

MEDGAZ has prepared various detailed specifications  dealing with pre-
commissioning and commissioning. These specifications give in detail the 
contents of each key activity as well as examples of forms and dossiers to be 
prepared.

The overall planning of the project will be optimis ed if the pre-commissioning 
and commissioning activities are organised, not as whole plant activities, but 
by sections of the plant. In the case of BSCS, these would be: 

Process systems: 
�x�� Gas filtering 
�x�� Custody transfer metering 
�x�� Low compression stage 
�x�� High compression stage  
�x�� Gas cooling 
�x�� Blow down and venting 
�x�� Arrival and departure terminal of the pipeline 
�x�� Power generation, HV, LV, distribution etc. 
�x�� Telecommunication

Utility systems: 
�x�� ESD and DCS system  
�x�� Water fire fighting system 
�x�� Gas conditioning unit and gas distribution network to turbo generator and 

turbo compressor
�x�� Lube oil system 

3.2.6 Operation 

The main purpose of the Beni Saf Compressor Station (BSCS) is to lift the gas 
pressure to the level required to drive the gas through the offshore pipeline 



ERM IBERIA

27

and deliver at the required pressure at the Offshore Pipeline Receiving 
Terminal (OPRT) near Almería on the Spanish coast. 

Natural gas enters the compressor station after passing the inlet shutdown 
valve. Before reaching the compression section the gas is filtered and flow 
measured in the turbine metering units in the area controlled by 
SONATRACH. In the compression section, the pressure is lifted through a 2-
stage compression cycle with intermediate cooling before sending the gas to 
the offshore transmission line at a pressure of 233 barg, via the station outlet 
shutdown valve. 

The process layout is visualised in Figure 3.7.

Figure 3.7.  BSCS process diagram 

Gas filtering

Solids and liquids, which may be present in the gas, shall be separated by 
means of filter/separators in order to protect the compressors and other 
sensitive station equipment. Contamination can be expected as a result of the 
following factors: 

�x�� Start-up conditions, dirt/foreign matter from the c onstruction phase and 
residual water from hydrostatic testing. 

�x�� Pipeline scraping, dirt and rust/scale flakes. 
�x�� Process conditions at high flow rates, dirt and rus t/scale flakes. 
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Filtering is made in a filter/separator unit consis ting of four identical units, 
with 1 stand-by and the fourth unit to be installed  for the second phase 
extension to 16 BCM/yr capacity. 

Separated liquids are collected in an underground condensate tank, with level 
control by a level switch with level alarm. The liq uids are discharged 
manually from the filter, through a restriction ori fice plate, into an 
atmospheric underground tank. The underground tank is emptied to a tank 
truck.

Filters are cleaned when pressure drop through the filters increases. Stand-by 
filters are manually switched to operating conditio n and the dirty filters are 
replaced for cleaning. 

Compression

Compression of gas to the required level to drive t he gas through the offshore 
pipeline to Spain is made by turbo-compressors in two stages: first stage from 
the suction pressures to an intermediate pressure level and second stage from 
intermediate level achieved at first stage to the required discharge pressure, 
233 barg, from the station. Three turbo-compressors are operating at first stage 
(low level) and two are operating at second stage (high level), with one 
additional turbo-compressor at each level for backup. 

Gas cooling

Cooling is required under operating conditions of t he compressors because 
the gas discharge temperature exceeds the maximum allowable temperature 
for the transmission pipeline, 50°C. Fin-fan coolers are installed downstream 
of each compression stage (LP and HP) to cool the gas down to 50°C. The gas 
coolers are air-cooled forced draft heat exchanger, with fan blades operated by 
electrical motors. 

The air-coolers are fans driven by electrical fixed speed motors, which are 
automatically started and stopped depending on outl et temperature levels, in 
order to have a precise control of the outgoing gas temperature. 

Venting

The vent system is provided for venting in cases of planned depressurisation 
and emergency shutdown of the station. The vent system is divided into 
sections:

�x�� Venting of the station receiving pig-trap lines. 
�x�� Venting of the station lines and equipment to a ded icated vent stack. 
�x�� Venting of compressor lines to a dedicated vent stack. 
�x�� Individual venting to the atmosphere of condensate tank, relief valve 

filter/separator, and fuel gas conditioning unit tr ains. 



ERM IBERIA

29

The system is designed to facilitate depressurisation of each section down to 8 
bar(a) in 15 minutes. 

Venting of the offshore pipeline, which is an unlik ely event, will only take 
place in case of a planned situation, and can be made through the station lines 
vent stack at the capacity of this vent stack. 

The vent stacks are designed to comply with safety distance requirements and 
plume dispersion and heat radiation requirements. T he station vent stack has 
a height of 75 m and a safety distance to the vent stack of 60 m, dictated by the 
flow in case of station lines venting. The vent stacks are fitted with silencers, 
in order to reduce the noise to an acceptance level. 

Control philosophy

Overall control of the MEDGAZ transportation system  is based on a remotely 
operated Supervisory Control and Data Acquisition ( SCADA) system, placed 
at the Central Control Room (CCR). The location of the CCR remains yet to be 
confirmed, but it will be situated on a site far fr om the BSCS (probably in 
Madrid).

The local automation and Process Control System (PCS) at the BSCS and 
OPRT will be connected to the SCADA system via satellite communication 
using data channels provided by VSAT.  

In the LCRs, a local automation and a PCS will be installed in order to ensure 
the safe and efficient operation of the stations. This will include: Station DCS, 
Station ESD, Station Fire and Gas (F&G), and control system for Package Units 
(turbo compressors, gas metering units etc). 

Station Emergency Shutdown Conditions

An emergency shutdown of the BSCS may be triggered by the CCR operator 
or by local intervention in the form of actuation o f an emergency shutdown 
push button in the LCR of BSCS. 

All ESD routines will be implemented and executed b y the ESD control 
system integrated in PCS. 

The emergency shutdown command will shut down and l ock out all 
compressor units and close the station inlet and outlet valves, interrupting gas 
flow through the pipeline. If necessary, the statio n may be depressurised 
through the station venting system by appropriate a ction from CCR or LCR. 
The station can only be started again if the ‘locked’ condition no longer exists 
and the ‘locked’ condition has been acknowledged manually. 

BSCS shutdowns are classified in levels from ESD level 1 to level 4, according 
to seriousness of the situation and risks to plant integrity. 
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Pipeline blow-down using BSCS venting system

A blow-down of the offshore pipeline is considered extremely rare, but is 
feasible using the BSCS station venting system. The following procedure could 
be adopted: 

�x�� The turbo-compressors at BSCS are stopped and the situation is assessed 
both at the CCR and the LCRs at BSCS and OPRT. If deemed feasible, 
delivering gas into the Spanish onshore pipeline system will be continued 
until the pipeline pressure will have reached a pre ssure of 45-50 barg. 

�x�� If still required, further pressure reduction would  be possible by venting 
the remaining gas from the BSCS, and the receiving terminal in Spain, by 
opening the blow-down/outlet valves to the station vent system. 

It is emphasised that a depressurisation of the offshore pipeline is considered 
improbable for the life or the project. 

Risk and safety measures

Risks on the compressor station are associated with fire and explosion. All 
systems of the station are designed for safe operation, meaning the system 
shall be brought to a safe operating condition. 

Measures to ensure a high level of safety consider: 

�x�� Access to the station premises is restricted by fencing and video 
monitoring, and in an emergency gates are provided for rapid exit from 
the station. 

�x�� Compressor units are installed with pressure monitors, sh ut down 
valves, venting in enclosure roofs, and control of unstable operation. 

�x�� Gas turbines fuel gas supply can only be opened after ignition is 
confirmed, fuel gas pipes include shut-off devices for vent line, and gas 
turbines are with air venting through exhaust syste m before the ignition. 

�x�� Machine enclosures are made with safe distance to other buildings, use of 
low-flammable materials, design in compliance with safety regulations, 
venting by natural and forced ventilation, gas dete ction system, flame 
detection system, fire alarm system, and fire extinguishing system for the 
machine housing. 

�x�� Electrical facilities contemplate definition of haz ardous areas subject to 
explosion risk, stand-by power supply with automati c switchover, 
emergency illumination, and emergency cut off at th e main entrance, in the 
control room and the emergency exits. 

�x�� Safety and protection systems on process equipment are with pressure 
limitation system for station and compressor pressu re, and for pressure 
pipes and vessels, speed limitation for turbines, temperature monitors at 
compressor outlets and at cooler outlets, gas detection system with 
automatic switch off of machine units and shut off and depressurisation of 
gas pipes in machine room, fire alarm system with switch off of forced 
ventilation system and closure of automatic fire da mpers, emergency 
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switches which further to the gas detection actions also automatically 
closes station inlet and outlet valves. 

Before commissioning the station is inspected with regard to leakage, pressure 
shut-off fixtures, pressure regulators, pressure vessels, functionality, 
documentation and start-up procedure. 

Operation of the station is subject to instructed and trained personnel, stand-
by service for faults, preparation of alarm and fir e protection plans, regular 
inspection of the gas-containing components, maintenance and repair work in 
compliance with the manufacturer’s specifications. 

Fire protection and gas detection systems are installed: 

�x�� Fire protection systems in turbo-compressor unit enclosures, fuel gas 
conditioning unit, vent stacks, main control buildi ng, electrical substation, 
and outdoors at buildings. 

�x�� Gas leakage detection systems in turbo-compressor unit enclosures, fuel 
gas conditioning unit, and externally around compre ssor enclosures. 

Auxiliary processes 

Fuel and starting gas conditioning units and their operation
The main purpose of these units is to supply pre-heated fuel and starting gas 
to turbines (compressors and power generator). The units will consist of the 
following parts: 

�x�� Fuel and starting gas-conditioning unit for turbo-c ompressors. 
�x�� Fuel and starting gas-conditioning unit for the pow er generator. 

The fuel and starting gas conditioning units will b e based on self-regulated 
pressure control valves, self-actuated block valves and gas turbine meters. The 
initial pressurisation will be performed locally an d manually actuating over 
the inlet and outlet block valves. 

These units will include local control panels, whic h will collect the main 
equipment status, alarms and measure flow, pressure and temperature. Local 
control panels will be connected to the station PCS. 

Valve actuation
Actuation of station valves and compressor units va lves is to be performed 
with pneumo-hydraulic actuators, incorporating a “f ail-safe” mechanism to 
those valves which should adopt a safety position i n case of power failure or 
blockage. The rest of the valves are manually operated. 

Lube oil system
This system has two underground storage tanks, for clean and dirty oil, each 
with a capacity equal to the lube oil volume of one  compressor plus 20%. 
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Discharge of oil from the compressor is by gravity and filling by means of a 
set of gear pumps. The total volume of lube oil for  the compressors is around 
10 m³. Oil change is at 1-3 years intervals. 

Wastewater treatment
Oily water from the workshop is collected in a pit.  Washing waters from the 
compressor area is sent to the same pit. The oily water is discharged to an oil 
separation treatment, with an API or TPS type settler. The treated water is 
subject to quality control and either recycled or sent to the rainwater collecting 
system. The maximum admissible content of oil in th e treated water is 10 
ppm.

Domestic water from toilets, showers, kitchen etc is sent to a treatment 
package, with septic tank and biological treatment,  both installed 
underground. The treated domestic water is discharg ed to the oily water 
collection pit. 

Domestic and industrial use water supply and distri bution
Domestic and industrial water is provided from a sy stem comprising an above 
ground reinforced concrete storage tank, water dist ribution pump, a 
hypochlorite injection system, with storage vessel and injection pump, for the 
domestic water conditioning, an elastic membrane ty pe accumulation vessel, 
to maintain the piping networks under pressure, a d omestic use water supply 
network and an industrial use water supply network.  

The water for domestic use is not drinkable water, but for supply to toilets, 
showers and workshop. 

A connection, with block valve and quick connecting  device is provided for 
washing facilities locally to each compressor, filt er, air-cooler and in the 
emergency power generator room.

Connections for irrigating green areas will be loca ted around the station. 

Utilities and auxiliary consumables

Consumption comprises gas, electric power, lubricants, and water for 
domestic purposes and fire fighting. Gas is used for turbo-compressors, turbo-
generator, for starting gas and for valve actuation. Gas is released occasionally 
for station depressurisation in planned cases (flaring) and emergency cases 
(cold venting). Electric power is supplied to the t erminal at capacity 2500 
KVA.

The gas consumption for compressors is estimated around 210-270 Mm3/yr in 
the first years of operation with one pipeline inst alled, and around 270-324 
Mm 3/yr at full capacity with two pipelines installed. The gas consumption is 
dependent on the turbo-compressor manufacturer. The quantity of gas 
released for planned and emergency station depressurisation will be around 
60,000 m3/yr each. Requirements will be set to apply modern technology to 
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guarantee reduction of emission levels to the lowest practicable, and flaring of 
gas releases will be applied for planned station depressurisations for eg 
station maintenance. Only emergency releases will be cold vented to the 
atmosphere. 

Quantities of gas, electric power and water consumption are indicated in Table
3.7.

Table 3.7  Utility consumptions 

Consumable Consumption
Turbo-compressors, flow stage 1 (10.5 BCM/yr), low 
scenario 

Turbo-compressors, flow stage 2 (16 BCM/yr), high 
scenario 
Gas for valve actuation 
Starting gas for turbo-compressors
Flaring of gas 
Cold venting of gas 

210 Mm3/yr
324 M m3/yr
30,000 m3/yr
30,000 m3/yr
60,000 m3/yr
60,000 m3/yr

Electric power 2500 KVA 
Water 800 m3/yr

Lubricants are used for process equipment, pumps, valves etc. 
Gas is used occasionally for the backup turbo-generator.

Occasionally chemical substances, glycol or methanol, may be applied for 
injection in case of hydrate formation in pipeline,  but this is considered an 
unlikely emergency situation and storage of chemicals at the compressor 
station is not anticipated. 

Noise

Noise from station machinery and equipment will pri marily be from the 
turbo-compressors. All machinery and equipment is s pecified with a sound 
level intended to guarantee acceptable levels in accordance with applicable 
standards, at the station premises, at the station fence and at neighbouring 
areas or habitation. 

The acceptance levels applied to machinery and equipment are specified to 
comply with ISO noise curves at a distance of 100 m, NR 45 (equiv. 54 dB-A-). 
The vent system shall comply with the ISO NR 80 (equiv. 86 dB-A-) at 100 m 
distance, or 115 dB(A) at restricted area fence (at 50 m distance). 

Air

Emission quantities for various scenarios are sources of emission to the air as 
indicated in Table 3.8 based on the consumption quantities in Table 3.9. 
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Table 3.8  Flue gas and Ngas emissions 

Source Flue gas N gas 
Turbo-compressors, low 2,500 Mkg/yr 
Turbo-compressors, high 3,900 Mkg/yr 

Venting, flare 715,000 kg/yr 

Venting, cold 60,000 m3/yr
Starting gas for turbo-
compressors

 30,000 m3/yr

Gas for valve actuation 30,000 m3/yr

Table 3.9 Gas composition 

Component Molar Percentage (%) 
Average gas 
composition 

Methane (C1) 
Ethane (C2) 
Propane (C3) 
I-Butane (i-C4) 
N-Butane (n-C4) 
I-Pentane (i-C5) 
N-Pentane(n-C5) 
Hexane + 
Helium
Hydrogen 
Nitrogen
Carbon dioxide 

Molecular weight (kg/kg-mol) 
Density (kg/Sm3) 
Gross calorific value (Kcal/Sm 3)
Water content (ppm) 

84.00 
9.21 
2.24 
0.26 
0.35 
0.06 
0.05 
0.04 
0.10 
0.00 
2.57 
1.13 

18.92 
0.800 
9950 

40

Waste

Waste generated at the compressor station includes dust and condensate from 
filters, and domestic waste generated by the personnel at the terminal. The 
filters are cleaned or exchanged regularly. Minor q uantities of used lubrication 
oil will be generated. 

3.2.7 Decommissioning 

The MEDGAZ transportation system is designed for a lifetime of 50 years. The 
plant may over the years be modified and upgraded a nd various measured 
may be taken to increase the life expectancy of the plant – if found 
economically advantageous. However, at some time in the future the plant 
will be obsolete and shall be demobilised. 

The plant and equipment will be dismantled or cut i n manageable sections, 
wiring and electronic boxes are removed and handled  in accordance with the 
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above, and finally the items – predominantly steel sections – are carted away 
for reuse or reprocessing. 

Building structures, including pits and culverts, a nd paved surfaces on the site 
are demolished and the used building materials are transported to an 
approved waste disposal site. 

Finally, the area is reinstated by contouring the site to its original slope and 
undulation, and any scrubs and vegetation is plante d. The reinstatement will 
be planned and drafted in co-operation with the rel evant authorities, whose 
approval shall be in hand prior to commencement of any fieldwork. 

A few years thereafter, the site should appear to be mingling with the general 
landscape, and any traces from past operations by MEDGAZ would be hard 
to detect. 

3.3 DESCRIPTION OF THE PIPELINE 

3.3.1 Introduction 

The proposed pipeline system has been designed to transport natural gas at a 
maximum operating pressure of 250 barg.  The pipeline will be of welded steel 
construction, with a nominal diameter of 24-inches.   Externally, the steel will 
be protected by a polypropylene anti-corrosion coat ing.  The parts of the 
pipeline nearest to the shores, down to depths of 250 m will also have an 
outside coating of reinforced concrete to provide stability and extra protection. 

The system may be considered in terms of the three main categories of terrain 
in which the pipelines will be installed: 

�x�� The onshore sectors, from the so called “last dry weld”, at the water’ s 
edge, to the Reception Terminal in Spain or Compressor Station in Algeria.  
In Spain the length of this sector is estimated to be circa 4.5 km while in 
Algeria it will be much shorter, around 1.0 km. 

�x�� The shore approach sectors, the Spanish shore approach extends from the 
Land Termination End (LTE) to a water depth of 30 m , a distance of 
approximately 1.3 km.  In Algeria the shore approach extends from the 
LTE to a water depth of  20 m, also a distance of approximately 1.3 km. 

�x�� The offshore sector, the entire length of approximately 200 km, between 
depths of 30 m and 20 m off the Spanish and Algerian coasts respectively. 

In the onshore and shore approaches sectors the pipeline will be buried.  
However, through the much longer offshore sector it  will largely be laid on 
the seabed without any intervention.  The exceptions being in some relatively 
short sections where correction will be required to  prevent free-spans between 
high points on the seabed or to protect against geo-hazard and fishing activity 
risks.
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Onshore and shore approaches sectors and near offshore sectors will include 
two parallel 24-inch pipelines, termed East and West.  The East Pipeline is 
planned to be fully constructed approximately by th e end of 2006.  The 
onshore and shore approach sectors of the West Pipeline will also be installed 
co-incident with the initial construction of the Ea st Pipeline, in order to avoid 
subsequent repetition of the onshore and near-shore disturbance. 

The East onshore, shore approach and near offshore pipeline sections will 
connect to the East offshore section to complete the current development 
pipeline system. 

The West Pipeline will be completed in 2012, by laying the offshore section 
and tying it into both ends of the previously insta lled shore approach sections. 

3.3.2 Construction Strategy 

Following the on-going Front End Engineering Design  (FEED) phase, the 
project will be further developed by way of an Engi neering, Procurement, 
Installation and Pre-commissioning (EPIC) contract awarded to a suitably 
qualified EPIC Contractor. 

As part of their EPIC Contract responsibilities, th e Contractor will be obliged 
to consider the requirements of third parties, the activities and impacts 
outlined in this Environmental Statement, the requi rements for mitigation and 
monitoring, results of site investigations and any further conditions required 
by the National and Local Authority Development Con sents.  The EPIC 
Contractor will be required to produce a Project-sp ecific Environmental 
Management and Monitoring Manual, to ensure that an y effects of pipeline 
installations are minimised. 

The EPIC Contractor will also be required to prepar e detailed method 
statements covering construction activities such as landfall construction, road, 
river and service line crossings, pipeline installa tion, anchoring, dredging, 
dumping, pre-commissioning and waste management.  T hese will be subject 
to approval by nominated design engineers and agreement with the relevant 
statutory consultees.

The EPIC Contractor will be audited to ensure that its operations are in accord 
with the approved method statements and the Environ mental Management 
and Monitoring Manual. 

3.3.3 Schedule of Work 

The tentative date for start of construction is the third quarter of 2006.  An 
indication of the envisaged time periods for each of the major activities is 
given in the bar chart below.  The final, specific construction schedule will be 
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dependent on various technical and contractual matt ers and will take into 
account environmental and socio-economic factors, such as the times of 
sensitive wild fowl nesting and beach usage, as discussed in detail in the later 
chapters of the document.    

Table 3.10 Pipeline Tentative Construction Schedule 

Activity/ Month M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14

Spanish Onshore

Algerian Onshore

Spanish Shore Approach

Algerian Shore Approach

Offshore Pipe Laying - Shallow Waters, Spain and 
Algeria 

Offshore Pipe laying Deep Water

Intervention Works - Trenching/Cable Crossing/
Freespans/Rock Dump

Testing/Pre-Commissioning Onshore

Testing/Pre-Commissioning Offshore

Available for First Gas \\

It is anticipated that the completion of the West P ipeline will take place by 2012. 

3.3.4 Onshore Construction 

Land-take

During construction, normal usage of the land withi n the work strips in 
Algeria and Spain will be suspended.  These work strips will have a nominal 
width of 30 m, to allow excavation of the trench, s tock-piling of the earth, 
welding together of the pipeline sections, accommodation of the welded 
pipelines pending their burial in the trench and, a t the same time, free 
movement of all the machinery and works vehicles, as shown in Figure 3.7.

To facilitate safe construction practices, restricted areas will also be required at 
the landfall and where the work strip crosses roads and rivers.  The land take 
for these areas is summarised in Table 3.11. 

Table 3.11 Land-take dimensions  

Type of Works ALGERIA SPAIN

 No. Length x
width (m) 

Area
(m2)

No. Length x 
width (m) 

Area
(m2)

Landfall  1 30 x 20 600 1 30 x 20 600 

River crossing 1 40 x 35 1400 1 100 x 35 3,500 

Paved road 
crossing  

0 0 0 2 20 x 30 600 

Unpaved road 
crossing  

1 20 x 30 600 15 20 x 30 600 
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After construction and during subsequent operation of the pipeline, a 12 m 
wide part of the work strip will be retained as a p ermanent right-of-way 
(ROW), to accommodate the pipeline separation and provide nominal 
clearance on both sides of the pipeline (See Figure 3.8).  It will be used as a 
running track for periodic inspections and for the equipment in the event that 
maintenance or repairs are necessary.  

The two river crossings, which involve only intermi ttent seasonal flows, will 
be by open cut method as for the rest of the pipeline.  Two dykes will be built 
on either side of the work strip to temporarily blo ck off the water, and after 
some drying, the pipeline installation will proceed .  Hence the width of the 
work strip for the river crossings will be 35 m.   

The paved road crossings will be facilitated by auger boring methods, so that 
public use of the roads will not be interrupted.  T wo pits (approx.  20 m long x 
4 m wide x 2 m deep) will be required on either sid e of the road, but these will 
be within the 30 m work strip. 

Crossings of the unpaved roads will be by the open cut method and hence will 
be within the normal work strip. 

The land fall installation may be by shore pull, wi th the winch and related 
equipment installed on the beach front, or by an of fshore pull where a return 
sheave and anchorage is installed on the beach and the winch pull is from 
offshore barge (see Figures 3.10a and 3.10b).

When construction activities are complete, the work t rack will be reinstated as 
near as practicably possible to its former condition.  All disturbed land, 
vegetation, walls and other structures will be rest ored. 

Within the operation phase 12 m wide ROW, MEDGAZ wi ll have the right to 
survey, maintain, and repair the pipelines.  This w ill not generally affect the 
existing land use, although conditions are usually agreed in order to prevent 
damage to the pipeline and the installation of obst acles that could hinder 
urgent repair of the pipeline.  Typically such rest rictions preclude the planting 
of deep-rooted trees and erection of buildings.  Any restrictions will be fully 
discussed and agreed with the landowners and occupiers; agreements will be 
established as part of the acquisition process. 

Working Corridor Preparation 

Before starting any construction work, topographic and photographic records 
will be made of the existing condition of the pipel ine route and the access 
roads.  These records will be used as the standard against which the quality of 
the restoration work will be judged when the constr uction work is completed. 

The exact route of the pipeline will first be pegge d out, while simultaneously 
staking out the width of the work strip on both sid es of the route.  
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Obstructions such as walls, fences and paths will be disturbed to the 
minimum amount necessary for safe working.  Wall ma terial will be carefully 
dismantled and stored for reuse. 

Records of buried facilities such as drains and irrigation pipe locations will be 
prepared and passed to the landowner/user. 

Existing third party services will be located, mark ed, and either safeguarded 
or diverted.  Warning posts will be erected for ove rhead cables, and 
temporary crossing points clearly identified. 

Perimeter Fencing 

The temporary work strip will be fenced to prevent people and animals 
gaining access to the site.  Where necessary, and in consultation with the 
landowner/user, access points will be provided to a llow safe passage across 
the work track. 

Where any walls or fences need to be removed, particularly alongside roads 
and tracks, temporary gates will be installed to ensure that access can not be 
gained to the work site.   This will help ensure pu blic safety. 

Topsoil and Vegetation Removal 

Prior to topsoil removal, any native plant species of special importance will be 
gathered in sufficient numbers to be used for the reinstatement work after the 
pipeline has been laid. 

Topsoil, which supports plant life and contains see d stock, will be removed 
from the work strip by suitable earth moving equipm ent, and stockpiled in the 
form of a continuous ridge along the edge of the strip.  The topsoil stockpile 
will be typically no higher than 2m to prevent depr edation of the soil, the 
stockpile will be kept free from disturbance to red uce the possibility of 
physical damage and compaction. 

The work strip will then be made level, using typic al construction site 
machinery to eliminate irregularities, large stones , tree stumps and other 
features.

Trenching and Boring 

The East and West pipeline sections will be installed in separate, parallel 
trenches to achieve a nominal centre line separation of distance of 7 m.  The 
trenches will be excavated using mechanical excavators straddling or running 
alongside the pipeline trench.  The trench depth wi ll be sufficient to allow a 
minimum pipeline burial depth (cover depth) of 2m w ithin the beach areas 
and at road any river crossings.  Outside of these areas a minimum burial 
depth of 1.2 m will be achieved. 
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The soil excavated from the trench will be stockpil ed in the same way as for 
the topsoil, but will be stored on the opposite sid e of the work strip to prevent 
mixing of subsoil and topsoil. 

Figure 3.8  Illustration of the Pipe-laying process  

Pipe Haul and Fabrication 

The pipes will be transported to the site from the pipe yard along the existing 
roads.  On the Spanish side, one or more access roads will be chosen to 
transport the pipes from the ALP 202 (E340) main road to the work strip.  
These access roads will be existing, un-surfaced Park roads, which will be 
selected after the construction contractor has been chosen.  Before selecting the 
access roads a study will be performed to minimise adverse effects on the local 
traffic.

From the access roads, all further transport will t ake place within the work 
strip, which will have several access points where it intersects the Park roads.   
The work strip and Park roads will be re-instated t o their original condition on 
completion of the construction work.  

The pipes will be supplied in single 12 m joint len gths and be distributed 
along the work strip using heavy machinery that can  transport several pipe 
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lengths at the same time.   All pipes will arrive i n a pre-coated condition, 
externally with a polypropylene anti- corrosion coat ing and internally with an 
epoxy flow coating. 

Following alignment, they will be joined together u sing both automatic and 
manual welding equipment that travels along the len gth of the pipeline.  The 
process is carried out inside a mobile shelter that covers the section that is 
being welded and the people carrying out the work, thereby controlling the 
environment under which the weld is made.  All weld s will be subject to non-
destructive examination (NDE) prior to application of the field joint coating. 

Pipeline Lowering 

Following weld NDE and field joint coating of the w elds, the joined pipeline 
sections will be carefully laid in their individual , parallel trenches.  This 
operation will be completed using side boom tractor s in a continuous 
operation.

In rocky or uneven ground where the potential for p ipe coating damage exists, 
the trench bottom will be given a protective 200 mm  bed of sand. 

Backfilling

The pipe trench will be backfilled in the reverse o rder in which it was 
excavated, and where possible, using the same soil that was taken from the 
trench.  In areas where the backfill material is deemed likely to damage the 
pipe coating due to the presence of rocks or stones, sand will be used to 
protect the pipeline. 

During the burial process, a brightly coloured plas tic warning tape will also be 
installed above the pipelines, along the entire length of the trench at a depth of 
0.6 m, in order to provide warning in the event of future excavations in the 
area.

At points where the pipeline crosses established tracks or rivers, it will be 
given the extra protection of an over-lying concret e slab.   See previous section 
on special crossings. 

Any severed water pipes will be reinstated across the trench as part of the 
backfilling process. 

Backfilling will be completed by covering the trenc h with topsoil from the 
previously established stockpile.  To minimise dama ging exposure of the 
excavated soils while they are in storage, the trench will be back-filled as 
quickly as possible after each pipeline section is installed, so creating a single, 
continually advancing work-front. 
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Figure 3.9 Illustration of Twin Pipeline System aft er Backfilling 

It will not be possible to return all the originall y excavated material to the 
trench because of the volume taken up by the pipeline itself, so some will need 
to be either disposed of or, most likely, incorpora ted into landscaping 
initiatives.  On the Spanish side, an upper estimate of this surplus material is 
4,000 m3.  In Algeria, the figure is estimated to be circa 1,500 m3.

Reinstatement 

After re-grading of the work strip to reflect the o riginal ground profile, it will 
be de-compacted using bulldozers to spike and drag the soil in all directions, 
followed by spreading of the remaining topsoil over  the entire surface.  Large 
stones and debris will be removed prior to topsoil replacement. 

The plant cover will be restored on the affected land by means of planting, 
seeding or hydro-seeding of native species, including the species of special 
importance gathered from the track before the start of the construction work.   
(See later chapters). 

The final step in the restoration process will be the reconstruction of walls, 
fences and other such features that may have been affected by the works. 

After re-instatement, the area will be monitored an d maintained, as required, 
over a five year period until normal growth pattern s are re-established.   

Pipeline Markers 

After re-instatement, the only visible evidence of the pipeline will be marker 
posts placed along the route for future monitoring and line walking purposes.  
The posts will be installed at a maximum distance of 250 m to 300 m, 
depending on the type of terrain.  Each marker will  have line of sight to its 

2m 2m

11m
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previous and following marker.   A marker will also  be installed wherever 
there is a change of direction. 

3.3.5 Shore Approach Construction 

General Overview 

The shore approach sector is the route section between  the areas where 
normal onshore pipeline installation techniques and  normal offshore pipe lay 
techniques can be applied.  Special pipe installation techniques are, therefore, 
needed for use in the shore approaches. 

The distances over which these special techniques will be applied are 
dependent on the seabed profile and prevailing envi ronmental conditions.  
The Spanish shore approach extends from the LTE to a water depth of 30m, a 
distance of approximately 1.3 km.  In Algeria the shore approach extends from 
the LTE to a water depth of 20m, also a distance of approximately 1.3 km. 

Site Preparation 

Before starting any excavation work, topographic an d photographic surveys 
will be carried out to determine the state of the coasts, the access roads and 
seabed.  Their main purpose will be to establish records against which the site 
restorations will be judged when the construction s tage is complete. 

A temporary security fence will be installed around  the perimeter of the 
onshore work area to prevent the entry of unauthori sed persons.   Universal 
signs will be erected to raise awareness of the hazards. 

The topsoil will be removed from the excavation zon e and stockpiled 
separately from the other excavated materials, so it can be re-used for site 
restoration work, in a similar manner to that alrea dy described above for the 
land sectors of the pipeline. 

Materials will be transported to the site using the  same arrangements as 
described previously for the land sector constructi on work.  However, for 
these shore approaches sectors, maximum use will be made of the sea route 
for delivery of the larger items, to reduce road tr affic impacts. 

An area at the inland end of each shore approach will be levelled for 
installation of an anchorage, together with a retur n pulley or winch, 
dependent on which type of cable system will be used for pulling the pipeline 
ashore.

A construction safety zone, demarcated by buoys, will be established during 
dredging and pipeline installation.  The EPIC Contr actor will liaise with the 
appropriate authorities and area users, e.g. fishermen, to ensure that vessels 
are aware of the construction activities. 
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Dredging

To protect the pipelines against the effects of the sea and human activities 
close to the shore, they will be buried to varying depths of cover, dependent 
on the seawater depth.  The burial depth will be achieved by forming a 
dredged trench, prior to installation of the pipeli nes.  The profile of this pre-
dredged trench will be as follows: 

�x�� For water depths of 10 m and shallower, the pre-dredged trench will be of 
sufficient depth to provide a minimum burial depth (depth of cover) of 2 
m.

�x�� Between 10 m and 20 m water depths a minimum burial  depth of 1m will 
be achieved. 

�x�� Then, from 20 m depth, the 1 m cover will gradually  reduce to zero at the 
30 m depth. 

To provide the required burial depth, and accommoda te the necessary side 
slopes, pre-dredged trench widths of up to approxim ately 28 m are 
anticipated.

Trench excavation for the onshore sections of the shore approach will be 
performed in the same way as that described previously for onshore pipeline 
sectors.

Near shore trenching will be completed using dredgi ng techniques.  Trailer 
suction hopper or cutter suction dredging is expect ed for water depths in 
excess of approximately 3m.  Onshore equipment will  be required for the very 
shallow water depths of less than 3m.  Because of the vigorous wave action in 
this very shallow band of water, it will also be ne cessary to install a temporary 
sheet pile cofferdam, circa 50 m in length, to protect the trench against natural 
backfill by waterborne sediments and prevent the cr eation of a suspended 
sediment plume along the coast.   It will be in pla ce on the Spanish side for 
about three months and on the Algerian side for fou r and a half months.  The 
longer period on the Algerian side is due to the necessary scheduling of the 
marine equipment.  The construction of a typical co fferdam is illustrated by 
the photographs below: 

Figure 3.10 Illustration of a Typical Cofferdam Con struction 
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The estimated total volumes of dredged material are shown in the table below: 

Table 3.12 Estimated Volumes of Dredged Material from the Shore Approaches Works 

Country Depth Range (m) Volume (m 3)

Spain 0 -30 85,000 

Algeria 0 - 20 65,000 

Material removed from the trenches will be stockpil ed within a designated 
seabed storage area for re-use in restoring the seabed to its natural condition 
after the pipeline is installed.  Final stockpiling  locations will be confirmed 
following consultation with local authorities.  As a minimum, however, the 
stockpiling locations will be sufficient distance a way from the areas of the sea 
grass discussed in detail in Sections 5 and 6.

Pipeline Installation 

Following completion of the trench, pre-coated pipe s are assembled on a lay-
barge anchored typically 1.5 km to 2 km offshore.  Pipe coating for the shore 
approach sections include; an external polypropylen e anti-corrosion coating, a 
concrete outer coating for stability and protection , and an internal epoxy flow 
coating.

Following alignment, the pipes will be joined toget her using automatic 
welding techniques and pulled ashore using either l and-based or vessel-based 
winches.  All welds will be subject to non-destruct ive examination (NDE) 
prior to application of the field joint coating.  W elding, NDE and field joint 
coating will be carried out by qualified staff empl oying approved processes 
and procedures. 

This process is repeated until the pipe string has been pulled through the pre-
dredged trench to a location suitable for connection to the onshore pipeline 
section.
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Figure 3.11a Layout for Pulling the Pipeline Ashore  using a Barge-mounted Winch 

Figure 3.11b Layout for Pulling the Pipeline Ashore  using a Beach-mounted Winch 

Backfilling

In general, the pre-dredged trench will be backfilled using the previously 
stockpiled materials. 

For water depths less than 20 m, the trench will also include a graded 
rock/gravel armour layer to stabilise the pipeline in the event of future seabed 
mobility.  The graded rock/gravel layer will have a  nominal thickness of 1.3 m 
within water depths of 10 m and less, for water dep ths between 10 m and 20 
m the nominal thickness will be 0.5 m.  All section s of the trench will include 
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an upper layer of previously excavated material rec overed from the sub-sea 
stockpile.  The minimum thickness of this upper lay er will be 0.5 m. 

Figure 3.12 Illustrations of the Pipeline Backfill and Armouring Techniques to be used in 
the Shore Approach Sectors 

Reinstatement 

The onshore parts and the associated work sites will be returned to their 
original profile using typical mobile earth moving machinery, leaving the 
ends of the pipeline exposed, so that the regulatory hydrostatic tests can be 
carried out (see Section 3.3.7).  The topsoil that was separately stockpiled at the 
outset of the works will then be re-laid across the sites. 

Supervision of the final seabed relief and bathymetry restoration of the pipe 
trench and temporary storage areas will be performed using a remote 
observation vehicle (ROV) and a boat equipped with echo sounder 
equipment.  Both this boat and the dredgers used in the works will be 
provided with a positioning system that allows them  to work with the 
necessary precision. 

3.3.6 Offshore Construction 

General Overview 

In the offshore sector, which is by far the longest, the pipeline will be laid on 
the seabed.  This technique will avoid seabed disturbance over most of the 197 
km sector.  However, following installation of the pipeline, some intervention 
will be required in specific areas to limit pipelin e free span lengths and to 
reduce possible interactions with fishing activitie s and a potential geo-hazard.  
Additionally, some extra stabilisation is required to control the displacements 
of the pipeline where it operates at elevated temperatures. 
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The type and extent of seabed intervention at the current state of knowledge is 
described in the following paragraphs.   

Seabed Intervention 

Rock dumping will be used for stabilisation where e levated temperatures are 
likely within the pipeline. That is in the section adjacent to the Algerian coast.  
It will involve the placement of rock berms to limi t pipeline deflections.  The 
berm length and spacing will vary with location, fr om between approximately 
700 m and 240 m long, and with a spacing of between 1.5 km and 4 km.  A 
total of 11 such berm locations are currently anticipated between the Algerian 
coastline and a water depth of 250 m.  The total volume of rock required to 
complete these works is conservatively estimated to be about 80,000 m3.  The 
placement of all rock material will be subject to a  licence from the local 
authorities.  Accurate placement of rock materials will be assured through the 
use of fall pipe vessels, from which the rock is transported from the surface to 
just above the seafloor using suspended pipe sections, as illustrated in the 
diagram below.  A post construction survey will be performed to confirm 
correct placement. 

Figure 3.13 Illustration of the Rock Dumping Techni que using a Fall Pipe 

Trenching will be necessary for rectifying free-span sections of the pipeline 
route.  It will be carried out by lowering the sect ions in question below natural 
seabed level using standard post-lay trenching techniques.  The actual 
locations of the predicted free spans or shown in the table below: 
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Table 3.13 Locations of Predicted Free Span Areas on the Algerian and Spanish 
Continental Slopes 

Countr y Mid-KP (m) Water Depth(m)
ALGERIA 70 793 1 320

71 544 1 375
71 621 1 385
71 732 1 410
71 859 1 435
72 320 1 495
73 455 1 595
73 535 1 600
73 620 1 605
75 695 1 720

SPAIN 169 838  660 
169 913  655 
171 063  590 
171 510  570 
175 418  335 
175 993  285 
176 060  275 
176 868  220 
176 965  210 

Trenching is also specified to lower a section of route which has been 
identified as a potential geo-hazard because it is subject to influence from a 
mud flow run out on the lower Spanish continental s lope.  The following table 
summaries the currently anticipated total extent of  trenching required for free 
span correction, geo-hazard protection and, hence, mitigation of fishing 
interaction.

Table 3.14 Current Envisaged Total Extent of the Post-lay Trenching Requirements 

KP Range 
Water Depth 

Range (m) 
Purpose 

Length 
(km) 

70.8- 75.7 1320 - 1720 
Free span correction by 

trenching 
4.9 

167.5 – 170.0 740 - 651 
Geo-hazard mitigation and 
free span correction trench 

to 1m depth. 
4.5 

The exact extent of these post-lay seabed intervention measures may be 
adjusted during later design stages, and will be fu rther reviewed after the 
pipeline has been installed and surveyed. 

End protection will be required for the temporarily  abandoned West Pipeline, 
which will be installed in water depths of 30 m and  51 m for the Algerian and 
Spanish end respectively.  There are currently two options: 
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• Rock dump cover with 1m layer of graded rock exte nding 25 m along 
the pipeline and extending 5 m beyond the pipeline end. 
• Articulated concrete mattress (thickness 300mm) l ain over the pipe end, 
extending 25 m along the pipeline and 5 m beyond the pipeline end. 

Figure 3.14 Illustration of the End Protection Tech niques that will be used for the 
Temporarily Abandoned West Pipeline 

This temporary protection will be removed when the West pipeline is 
completed between Spain and Algeria. 

Cable Crossings 

The offshore pipeline will cross 18 cables.  Five of these cables are currently in 
service.  At out-of-service cables, the pipeline will be simply laid across the 
cable, no protection or separation measures will be installed.  At in-service 
cables, pipeline supports will be installed on both  sides of the cable, such that 
the pipeline will bridge across and not contact the  cable. 

Cable crossing support and separation will require the placement of two 0.45 
m thick mattresses either side of the cable (Four mattresses for each crossing).  
A typical cable crossing configuration is shown in the figure below; 
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Figure 3.15  Illustration of the Cable Crossing Design to be used at the In-Service Cables 

All in-service cables are in water depths greater than those anticipated for 
fishing.  (i.e.>1000 m).Therefore, additional measures to avoid interaction with 
fishing activities, such as cable crossing support correction, are not necessary. 

Offshore Pipe-laying 

Offshore pipe-laying is accomplished by the sequential alignment, welding 
and lowering of pipe from special installation vess els.  Pipe sections are 
transported to the installation vessels pre-coated externally with 
polypropylene anti corrosion coating and internally  with epoxy flow coating. 

Following alignment, the sections are joined together using automatic welding 
techniques and lowered under tension to the seafloor.  The welds will be 
subject to non-destructive examination (NDE) prior to application of the field 
joint coating.

Offshore pipe-laying may be performed by the S-lay technique, or by a 
combination of  S-lay and J-lay techniques.  For S-lay, the end of the pipeline 
on board the pipe-laying vessel is held in an almost horizontal position, so 
that the pipeline is deployed behind the vessel in a vertical S-curve.  For J-lay, 
the end of the pipeline is held in a near vertical position, so that the pipeline is 
deployed below and behind the vessel in a J-shape to the seabed. 
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Figure 3.16 Illustration of the “S-Lay” Technique 

For the majority of pipe-laying work the vessel wil l be manoeuvred along the 
route using dynamic positioning (DP).  DP is a system that uses vessel 
thrusters to maintain position without the use of a nchors.  The use of DP will 
avoid the potential to form anchor troughs and moun ds that can interfere with 
fishing activities.

Anchoring may be used for the shallow water install ation, ranging from 
approximately   250 m depth to shore, although this  depends on the 
installation vessel.  Typically, an anchored vessel deploys 8 to 12 anchors in a 
semi-circular pattern in the fore and aft position,  generally from its four 
corners.  The anchors are used for stabilising the vessel and for pulling it 
forward during the pipe-laying operations.  They wi ll extend a distance of two 
to three times the water depth, depending on enviro nmental and pull force 
requirements.  Anchor handling tugs are used to pic k up each anchor and 
reposition it in a pre-established location, winchi ng in of the anchor cables 
controls vessel movement.

Dewatering Spread 

A dewatering spread, with an associated pigging sta tion, will be installed 
adjacent to the Reception Terminal site in Spain, for two purposes:  

1) De-watering the pipeline in case of a “wet buckl e” during the deep-water 
pipeline installation, and

2) The final hydro static pressure testing and de-watering of the pipeline, as 
described in section 3.7.

The package must be sufficient to overcome the hydro static head of water 
and generate adequate flow rates.  The size of such an installation is, therefore, 
very considerable, typically involving about fifty normal construction site 
compressors, delivered on flat bed trailers.  However, all the compressors will 
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have four-stroke diesel engines that are of an up-to-date design, to ensure that 
they are compliant with the recently introduced cha nges to the United States 
emissions regulations.  A typical spread is illustr ated in the photograph 
below:

Photo 3.3 Illustration of a Typical De-watering Com pressor Spread 

The equipment will be present at the site for about  eleven months for 
contingency purposes during offshore pipe laying op erations.  However, it 
will be operational only for a limited period durin g any contingency event 
and during the normal de-watering operations on comp letion of the pipeline.

If contingency de-watering is required, it would be  a continuous process 
requiring up to circa 7 days for completion.  Norma l de-watering and drying 
operations, as part of system pre-commissioning, will take approximately 10 
and 20 days respectively.   

Offshore Pipeline Tie-in 

Following installation of the offshore sections, th e two ends of the pipeline 
will need to be joined offshore Algeria (tied-in).  The tie-in will be performed 
using a davit lift method in a water depth of appro ximately 20m. 

The davit lift method involves lifting of the two p ipeline ends clear of the 
water to enable a dry welded connection.  The weld will be subject to NDE 
prior to application of the field joint coating and  careful lowering of the 
connected pipeline back to the seabed. 
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3.3.7 Testing and Commissioning 

Flooding and Hydrostatic Testing of the Onshore Pipeline 

The short onshore pipeline sections in Spain and Algeria will be flooded and 
tested separately prior to subsequent connection to the offshore pipeline. 

The pipelines will be flooded with fresh water (132  m3 in Algeria, and 830 m3

in Spain), to avoid concerns with onshore handling and disposal of chemically 
treated or salt water.  On completion of the floodi ng, the pipelines will be 
hydrostatically tested to demonstrate their integri ty.  The test pressure is 
defined in accordance with Algerian and Spanish reg ulations, i.e.  1.4 x design 
pressure in Algeria and 1.5 x design pressure in Spain.  The pipeline will be 
continuously monitored during a 24-hour test period  to detect any reduction 
in pressure due to leaks. 

Following successful testing the pipeline sections will be de-pressurised and 
de-watered, to allow the tie-in to the offshore pip eline ends. 

Flooding and Hydrostatic Testing of the Offshore Pipeline 

Prior to hydrostatic testing, the pipeline will be flooded with filtered, 
chemically treated seawater (46,700 m3) abstracted from the sea on the 
Algerian side.  The filter will remove all particle s above 50 microns diameter, 
to ensure that the majority of suspended matter is prevented from entering the 
pipeline.  Oxygen removal, by the addition of a che mical oxygen scavenger, is 
recommended to prevent internal corrosion.  The add ition of biocide is also 
recommended to prevent development of harmful marin e organisms inside 
the pipeline.  These treatment chemicals and their concentrations will be 
selected during the EPIC stage of the project.  However, all chemicals will be 
selected on the basis of lowest feasible toxicity and maximum feasible bio-
degradability.   

The flooding operation will be carried out by launc hing a train of pigs 
(pipeline integrity gauges).  These are devices designed to fit inside and travel 
along the pipeline.  The pig train will typically c omprise two cleaning pigs 
followed by two pigs fitted with gauge plates.  Fil tered untreated water will 
be pumped ahead and between pigs.  The train will be propelled from behind 
at a rate of between 0.5 m/s and 1.0 m/s using filt ered, treated water.   

The volume of untreated water ahead and within the pig train will be 
received, collected and disposed of in a controlled manner offshore, using an 
existing dedicated dump line.  Storage and handling  will take account of all 
applicable environmental legislation and consider a ppropriate protection 
against spillages, such as impermeable ground cover and the use of 
containment bunds. 

On completion of flooding, the pipeline system will  be hydrostatically tested 
to demonstrate its integrity.  The test pressure is defined in accordance with 
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DNV FS-101 Design Code requirements, i.e.  1.1 x design pressure.  The 
pressure will be continuously monitored during a 24 -hour test period to detect 
any reduction due to leaks. 

On completion of the test, the water will be remove d from the pipeline using a 
pig train propelled by dry air from the same spread  of compressors, installed 
on the Spanish side for contingency use in the event of a “wet buckle” during 
pipe-laying ( Section 3.3.6, Dewatering Spread).  The de-watering flow will, 
therefore, be from Spain to Algeria.  The pig train  will typically contain at least 
eight high seal bi-directional batching pigs. 

Discharge will be at the Algeria end of the pipelin e, initially into reception 
settling tanks, and then into the sea via the line previously installed for 
abstraction of the water.  It will be performed in a controlled manner 
according to local authority approvals.  Alternativ ely, consideration could be 
given to utilizing the West pipeline onshore/nearsh ore sections as the de-
watering dump line in Algeria, provided the locatio n and depth of the 
discharge by this method would comply with the loca l authority 
requirements.

After removal of the test water, the pipeline will be depressurised to 
atmospheric pressure. 

This dewatering process will be continuous, and wil l take up to approximately 
10 days, followed by about 20 days pumping only air  for the purpose of 
drying.

Pre-commissioning 

After de-watering, the pipeline will be dried to en sure the gas initially 
entering the Spanish transmission network will be c ompliant with the 
specified limit for water content and to prevent th e formation of hydrates.  
This drying will be achieved by passing dry air thr ough the pipeline to 
evaporate the remaining free water.  It will take u p to 20 days and will use the 
existing compressor spread.  The pipeline will then  be filled with nitrogen so 
that there is no potentially explosive interface wi th air when the natural gas is 
subsequently flowed into the pipeline. 

Commissioning 

The pipeline will be brought into service, by the i ntroduction of gas from 
Algeria, only after all control and monitoring syst ems have been 
commissioned at both ends of the pipeline. 
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3.3.8 Safety 

Pipeline Design 

The pipeline system has been designed in accordance with relevant design 
codes and National Regulations.  Design code and regulation requirements 
differ for the short onshore sections within Algeri a and Spain where National 
Regulations apply, and for the offshore section where international codes are 
applicable. 

The code break between onshore and offshore is taken as the first dry weld 
above the high water mark, designated the LTE.  However, in order to provide 
additional levels of safety through the beach and near shore areas, applicable 
onshore code requirements have also been applied to the initial 100m at each 
end of the pipeline. 

The primary international design codes and National  Regulations applied 
during pipeline design are as follows, 

International Design Codes, 

�x�� DNV OS-F101 “Submarine Pipeline Systems, Jan 2000” (Offshore). 

�x�� ASME B31.8 “Gas Transmission and Distribution Pipin g Systems, 2000” 
(Onshore).

National Regulations, 

�x�� “Reglamento de redes y acometidas de combustibles gaseosos” (Onshore 
Spain).

�x�� « Règles De Sécurité Pour Les Canalisations De Transport De Gaz 
Combustibles » (Onshore Algeria). 

The materials used and wall thicknesses have been selected to ensure that 
design factors (safety factors) specified by the design codes and National 
Regulations are not exceeded. 

Primary anti-corrosion protection of the pipelines will be provided by high 
quality factory applied anti-corrosion coatings and  associated field joint 
coatings.  The field joint coatings will be applied  following welding and 
inspection of the joint, either as part of a multi- jointing operation, or during 
pipe installation. 

A cathodic protection system with a sacrificial ano de will also be used along 
the entire pipeline, to provide a supplementary mea ns of corrosion protection.  
The sacrificial anodes will be manufactured from an  aluminium-zinc-indium 
alloy.
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Risk Assessment 

All potential hazards presented by the pipeline dur ing operation have been 
identified by a formal HAZID (hazard identification ) process.  Risk 
assessments have then been undertaken during the current FEED phase to 
assess the risk presented by the identified hazards. 

The risk assessments covered the probabilities and consequences of the 
potential pipeline failure modes.  Qualitative and quantitative techniques 
were used during the risk assessment process, and where possible, measures 
have been integrated into the design to reduce the risks to acceptable levels.  
The principal code used for this exercise was DNV-RP-F107, “Risk Assessment 
of Pipeline Recommended Practice”.

Risks that could not be fully addressed during the current FEED phase have 
been identified for re-consideration in the subsequent project phases. 

3.3.9 Pipeline Operation 

The pipeline system will be operated by MEDGAZ.  De tailed operating 
procedures for the pipeline system will be develope d in conjunction with 
those for the Compressor Station and Reception Terminal.  These procedures 
will be in place ahead of pipeline operation. 

The operating procedures will address the following , 

�x�� An administration system covering legal considerati ons, work control and 
safety.

�x�� Clear and effective emergency procedures and operating instructions. 

�x�� Adequate and regular training of all personnel invo lved in operational 
and maintenance issues. 

�x�� A comprehensive system for monitoring, recording an d continually 
evaluating the condition of the pipeline and auxili ary equipment. 

�x�� A system to control all development or work in the vicinity of the pipeline. 

�x�� Effective corrosion control and monitoring. 

�x�� A system to collect and collate information on thir d party activities. 

�x�� Regular contact with owners and users of the land through which the 
onshore pipelines pass. 

�x�� Monitoring of land restoration, and the undertaking  or remedial work as 
necessary.

The offshore pipeline will be monitored and control led from a central control 
room at a location yet to be confirmed, but potenti ally in Madrid.  An 
emergency control room back-up site and response facility is foreseen, located 
near or at the reception terminal.  Certain control  functions for the offshore 
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pipeline system will also be executable from the Compressor Station and the 
Reception Terminal.   These facilities will be designed for unmanned 
operation under normal conditions, with a local aut onomous control system 
that may be over-ridden from the central control ro om.  Each station will have 
maintenance and security staff, as required for continuous safe operation of 
the system. 

During operation, leak detection will be by continu ous measurements of 
pressure and flow rates at inlet and outlet of the pipeline.  If a leak is detected, 
emergency shutdown procedures will be implemented.   

The external condition of the sub-sea pipeline, including the condition of the 
cathodic protection system, will be monitored on a regular basis.  To allow 
internal inspection, pigging facilities will be ins talled at the Compressor 
Station and Reception Terminal.  The pipeline system has been designed to 
allow use of instrumented pigs, if necessary. 

The onshore pipeline sections will have regularly v isual inspections to ensure 
that there are no activities occurring along the ri ght of way that could damage 
the pipeline or its coating. 

3.3.10 Decommissioning 

The expected service lifetime of the pipeline is 50 years.  Decommissioning 
will be undertaken in accordance with the legislati on prevailing at that time, 
in liaison with the relevant regulatory authorities . 

The eventual decommissioning requirements have been taken into account in 
the design stage by ensuring that all possible options will be available, from 
leaving the pipeline in situ, to total removal. 

The potential environmental effects of decommission ing related to the 
disturbance of the seabed are similar to those described for the construction 
phase.  The pipeline will carry only processed gas, therefore it is unlikely that 
cleaning and, hence, the disposal spent cleaning fluid will be of concern. 
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4 ANALYSIS OF THE TECHNICALLY FEASIBLE ALTERNATIVES AND 
JUSTIFICATION OF THE ADOPTED SOLUTION 

4.1 HISTORICAL PERSPECTIVE AND ROUTINGS

The possibility of connecting Algeria and Spain by gas pipeline directly via 
the Mediterranean Sea has been studied since the mid 1970’s.  During this 
time, various feasibility studies were conducted fo r the various routing 
alternatives. These routing alternatives can be summarised in four main 
corridors including : 

�x�� the western corridor  runs from Cape Tarsa, in Algeria, to the area of 
Punta Entinas in Almería Province.   

�x�� the eastern corridor is from Mostaganem, in Algeria, to Cartagena.  
�x�� the two central corridors  are from Oran and Beni Saf, in Algeria, to 

Vera, in the north of Almería Province, and the area between the city of 
Almería and Cabo de Gata, respectively. 

These corridors were explored primarily in terms of  their technical feasibility, 
for their physical characteristics, depth of the seabed and the distances from 
coast to coast. 

Over the years, the eastern, western and the Oran to Vera central corridor 
were gradually abandoned for different reasons, but  largely because of the 
technical difficulties presented by the offshore sectors, particularly the depth 
of the sea bed.  The one remaining conceptual corridor was, therefore, that 
which links the area of Beni Saf, in Algeria, approximately halfway between 
Oran and the Moroccon border, and the length of coastline between the city of 
Almería and Cabo de Gata (See Appendix 1: Spanish Flora and Fauna Baseline 
Reports).  Later studies then identified a submarine canyon perpendicular to 
the coast in the Gulf of Almería, which would make it impossible to lay the 
pipeline in a direct route from Algeria to the city  of Almería (Figure 4.1).

4.2 THE CURRENT PROJECT FOR THE MEDGAZ CONSORTIUM

In the beginning of 2000, the MEDGAZ consortium rev isited the previous 
studies, up-dating them in the light of the technic al advances made in offshore 
pipe laying over the last 20 years.  However, it was concluded that the same 
factors on which the 1970’s decision was based, especially the limitations 
imposed by the depth of the seabed, were largely still valid today.  As a result 
the conceptual corridor from Beni Saf to the south of Almería Province was 
deemed to be the only feasible option for the present pipeline project. 

Within this conceptual corridor, several alternativ es have been studied, by 
considering various offshore routes and land approa ches, as well as 
combinations of the two.   
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Figure 4.1 Detailed figure of the environmental or geomorphological features found on 
the seabed of the Alborán Sea  (CSIC, 2003). 

*Legend on the next page  
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For example, a more detailed study was carried out to identify the technical 
constraints within a corridor with a width of about  a maximum of 30 nautical 
miles, in order to identify the technical restricti ons and select the optimum 
route for the offshore sector.  In this regard it i s important to emphasize that 
these studies have also included a possible direct path from the central point 
of the conceptual corridor in the Mediterranean Sea to the town of 
Carboneras, on the eastern coast of the Almería Province, or to a point further 
north that had been identified as a possible landfall point.  The studies 
conducted showed that neither the direct route to t he north of the Almería 
Province, nor the routes that would enter Spanish territorial waters to the 
south or south-west of Cabo de Gata, would be technically feasible.  This is 
due to potential collisions with environmental or g eomorphological features. 
Figure 4.1 shows the central corridor (solid line or trajecto ry) which is a viable 
option,  as well as those corridors that are not technically feasible due to the 
presence of marine canyons that intercept the route or trajectory 
(discontinuous lines to the Almería Bay and the east coast).   

Once the most adequate and feasible corridor to reach proximity of the 
Spanish coast was determined, MEDGAZ then initiated  an in depth study of 
the alternative routes to determine the best landfall point.   

4.3 ANALYSIS AND COMPARISON OF THE ALTERNATIVES

As mentioned earlier, the constraints of the route through the deep offshore 
section crossing the Mediterranean Sea, determine at what point the route will 
enter  Spanish territorial waters, which will be th rough a very narrow corridor 
as shown in Figures 4.1 and 4.2.

 This limitation of the routing options, by constra ints in the deep offshore 
sector, is further exacerbated as the conceptual corridor crosses the Spanish 
continental shelf and approaches the coast as well as the exact landfall point. 

These near-shore constraints refer to the physical environment in the 
southeast of the Almería Province.  The constraints are of two types: 

�x�� Environmental - a large part of the maritime-terres trial territory is 
occupied by designated nature reserves, (ZEPA zone), or is a proposed 
Natural Habitat Types of Community Interest or EC p riority habitat area 
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(LIC- Lugar de Importancia Comunitaria) under the European Council’s 
Habitats Directive.

�x�� Geo-physical – the characteristics of the seabed, coastline and land give 
rise to further technical difficulties and constrai nts.  

Figura 4.2 3D Model of the Alborán Sea. The chosen pipeline route following the 
technically feasible corridor between Beni Saf and the Cabo de Gata (CSIC 
2003).  

The combination of all of these factors meant that the location of the landfall 
point, to make the eventual connection with the Alm ería–Eje Central gas 
pipeline, will be very restricted.  As a consequence, all of the technically 
feasible alternatives begin in Ben Safi and continue in a north-north-easterly 
direction until the Algerian coast with a similar m arine routing or path.  This 
route reaches the continental shelf at the Cabo de Gata (see Figures 4.1 and 4.2).
Once the gas pipeline reaches this point, several alternatives have been 
developed and studied. 

Amongst these alternatives, one possible route was initially studied which 
would reach Garrucha after having followed a path p arallel to the coastline.  
This alternative was not taken into consideration d ue to the presence of 
multiple marine canyons on the continental shelf,  found perpendicular to the 
coast, and therefore greatly reducing the width of the shelf (Figure 4.3a and 
4.3b).
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Figure 4.3a Marine canyons on the continental shelf shown along the route toward 
Garrucha  (ESPACE Project; Ministry of Agriculture,  Fisheries & Food) 

Figure 4.3b Marine canyons on the continental shelf shown along the route toward 
Garrucha  (ESPACE Project; Ministry of Agriculture,  Fisheries & Food) 
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As a result of studying the various alternatives, t he only technically viable 
options that were considered for the path of the marine gas pipeline reaching 
land, and its approximate corresponding pathway to reach the central 
reception terminal and make the subsequent connection with the onshore 
Almería–Eje Central gas pipeline, are the following :  

�ƒ�� Carboneras
�ƒ�� Rambla Morales 
�ƒ�� Rambla del Agua-Retamar 
�ƒ�� El Toyo 

The next section gives detailed descriptions on the four options or 
alternatives. 

As previously mentioned, all of the options that ar e considered above, share 
the same deep marine route, that is that they have a common path offshore.  
The route then begins to ascend to shallower depths from 12 miles off the 
coast (which is at a depth of about 1000 m) until it reaches the continental 
shelf, opposite the Cabo de Gata.  The route goes up the marine slope and 
reaches shallower areas in a north-westerly direction, leaving to the west the 
extension of the continental shelf which corresponds to the foothills of the 
Cabo de Gata.  From this point onwards, the route splits into the various 
routing alternatives. 

4.3.1 Carboneras Route 

The Carboneras route separates off from the 3 other potential routes off of the 
Cabo de Gata .  From this point the route follows a north-easterly direction 
along the coast for 30 km, until it reaches the town of Carboneras.  The path 
along the coast is designed, such that it runs at least 1 mile from the coast, 
which is where the marine reserve of the Cabo de Gata-Níjar Natural Park is 
located.
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However, between the Genoveses Beach and the San José Beach, the presence 
of several marine canyons perpendicular to the coast which run to the limits of 
the marine reserve, mean that the route of the gas pipeline would need to 
partially enter the Natural Park.  This zone would also be close to the Morrón 
de los Genoveses Integral Marine Reserve, although the pipeline never 
actually crosses into the reserve. 

This route’s path is generally at depths of around 70 to 90 meters. 

The landfall  of this route is near the centre of the town of Carboneras between 
the Martinicas Beach and the Torrevieja Beach.  The Receiving Terminal 
(OPRT) would be situated to the southwest of Carboneras, on land which 
would not be in the Cabo de Gata-Níjar Natural Park .  

4.3.2 Rambla Morales Route 

From a depth of 80 m, opposite the Cabo de Gata, this route follows a 
northwesterly direction, maintaining a distance of 1 mile from the coast to 
avoid entering the marine reserve of the Natural Park.  At this distance from 
the coast, the route is at depths of more than 50 m.  Once it reaches the point 
which corresponds to the centre of the town of Cabo de Gata, the route 
changes direction and goes in a north-easterly direction and crosses the mile 
zone which separates it from the coast and goes on until the Cabo de Gata 
Beach.  The landfall of the marine pipeline takes place halfway between la 
Rambla de Morales and the centre of the Cabo de Gata town.  Once it has 
crossed the beach, the route approaches the Rambla de Morales to pass the 
area of El Huevo and reach the local AL-P-202 road (Ruescas-Retamar).  At 
this point it crosses the Rambla Morales exactly where the road also crosses 
this area.  The Offshore Pipeline Receiving Terminal (OPRT) would be located 
just south of the Cortijo de Abajo (See Appendix 1).

4.3.3 Rambla del Agua Route 

From a depth of 80 m, opposite the Cabo de Gata, this route follows a north-
westerly direction.  The average depths in this area parallel to the coast are 
between 30 and 50 m.  This ensures that the pipeline does not enter the marine 
reserve of the Natural Park.  At the same time, the change of direction towards 
land just off of the Rambla del Agua, means that this it also minimises the 
direct affects on the marine reserve and the only potential affect would be on 
the western part of the Natural Park.  The onshore pipeline route would then 
continue parallel to the Rambla del Agua and the ur ban area of Retamar.  
Approximately 1 km inland, the route then deviates towards the east to avoid 
any affect on the EC priority habitat area 5220 “Matorral Arborescente de 
Zyziphus“ (Mayteno europaei-Ziziphetum loti+ Fernández Casas, 1970), until it 
crosses the local AL-P-202 road (Retamar-Ruescas).  Finally, once it has 
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crossed the Hoya Altica zone, the route continues east for about 2 km where 
the Receiving Terminal (OPRT) would be located.  

4.3.4 El Toyo 2 Route 

This option is the most westward route out of the 4  technically viable 
alternatives.  The marine pipeline portion is simil ar to the Rambla del Agua 
route, however the landfall is 2 km to the west of the urban area of Retamar, 
near the Rambla del Puente de la Quebrada.  The criteria used to determine 
this route are common to those used for determining  the other routes 
(minimise the affect on significant environmental f eatures).  In this case, the 
advantage is that the approach of the marine pipeline to the coast would be in 
an area which would be slightly further away from t he Natural Park which 
avoids any type of direct affect on the Park itself , and on any associated 
protected environmental features.  The onshore gas pipeline would be very 
short in this case, due to the Receiving Terminal (OPRT) being planned to be 
located immediately behind the beach, about 300 m inland. 

4.3.5 The location of the Receiving Terminal (OPRT) 

During the design phase of this project, various al ternatives were studied to 
determine the appropriate location and distribution  of the Offshore Pipeline 
Receiving Terminal (OPRT). 

Determining the optimum location for the OPRT was c onducted taking into 
account the various basic design criteria :  (1) that the terminal should be 
placed along the path or route where the marine pip eline would pass or very 
near this area, (2) that the site location of the terminal is in line with where the 
marine pipeline reaches land around Albacete, however that its location 
should be adapted according to the specific features in each territory, and (3) 
that the distance to the coast is another important factor when determining the 
site location, such that the distance should be limited with a main objective of 
reducing the extension and pressure of the onshore pipeline. 

For each of the technically viable routes that were considered, a different site 
location was considered for the OPRT.  This site location was selected 
according to the previously mentioned criteria, suc h as the presence of 
significant environmental features (protected areas, presence of vulnerable 
species or those in danger of extinction and the presence of Natural Habitat 
Types of Community Interest and/or priority). 

4.3.6 Selection of alternatives 

Once the 4 technically viable routes were identified, a comparative study or 
route selection exercise was conducted.  This study was based on calculating 
and comparing a series of indicators, the majority of which were quantifiable.   
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The results of this study are shown in Table 4.1 and summarise many of the 
main environmental impacts of this project.  This c omparative study allowed 
the focus of the EIA work to be placed on those alternative routes with lower 
environmental impacts, and discarded those alternat ives that may have been 
technically viable, but that had a larger impact on  the environment. 

It is also important to mention that this selection  exercise not only took into 
consideration the section included in this present project (the marine section 
and onshore pipeline until the OPRT), but a similar  evaluation was also 
undertaken to take into account the potential impac ts for the connection from 
the OPRT to the main natural gas pipeline. 

The next page presents a comparative table which shows the various 
technically feasible alternatives or routes.  The indicators which were 
compared, show the significant differences between the various alternatives.  
These differences are shown in the table with a graduation of colours which 
indicate whether they are more or less significant.








































































































































































































































































































