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ZVI zone of visual influence  
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chapter 4 
ASSESSMENT OF ENVIRONMENTAL IMPACTS AND RISKS 

4.0 Introduction 
4.0.1 This chapter considers the following aspects 

 Effects on the environmental aspects discussed in Chapter 3 

 Impacts related to climate change 

 Environmental risk 

 Effects on human populations 

4.0.2 A summary of impacts is presented as a separate document in Volume Five of this Report 
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4.1 Effects on Environmental Aspects 

4.1.1 Land cover and land/sea uses 

A Introduction 

4.1.1.1 The following are the criteria for the establishment of the levels of significance of the likely impacts 
(if any) of the proposed on land and sea uses in and around the Delimara peninsula: 

Table 4-1: Assessment criteria — significance with respect to the DPS site 
Categories Criteria 

High The impact would involve a total or substantial change of either or all of the following: 
 the original use[s] of the site earmarked for the development in question, 
 intensity of use[s] of the site earmarked for the proposed development, and 
 the capacity of the site earmarked for the proposed development and/or of local 

infrastructural networks to support the original use[s] of the same site. 

Moderate The impact would involve a moderate change of either or all of the following: 
 the original use[s] of the site earmarked for the development in question, 
 intensity of use[s] of the site earmarked for the proposed development, and 
 the capacity of the site earmarked for the proposed development and/or of local 

infrastructural networks to support the original use[s] of the same site. 

Low The impact would involve a small change in either or all of the following: 
 the original use[s] of the site earmarked for the development in question, 
 intensity of use[s] of the site earmarked for the proposed development, and 
 the capacity of the site earmarked for the proposed development and/or of local 

infrastructural networks to support the original use[s] of the same site. 

Insignificant The significance if the impact would be inconsequential 
 

Table 4-2: Assessment criteria — significance with respect to neighbouring land/sea uses 
Category Definition 

High The proposed development would be expected to contribute to a total or substantial change 
in either or all of the following: 

 the original use[s] of a neighbouring property or properties, 
 intensity of use of a neighbouring property or properties, and 
 the capacity of a neighbouring property or properties and/or of local infrastructural 

networks to support the existing land use[s] of the same neighbouring property[ies].  

Moderate The proposed development would be expected to contribute to a moderate change in either 
or all of the following: 

 the original use[s] of a neighbouring property or properties, 
 intensity of use of a neighbouring property or properties, and 
 the capacity of a neighbouring property or properties and/or of local infrastructural 

networks to support the existing land use[s] of the same neighbouring property/ies. 

Low The proposed development would be expected to contribute to relatively small change in 
either or all of the following: 

 the original use[s] of a neighbouring property or properties, 
 intensity of use of a neighbouring property or properties, and 
 the capacity of a neighbouring property or properties and/or of local infrastructural 

networks to support the existing land use[s] of the same neighbouring property/ies. 

Insignificant The significance if the impact would be inconsequential 
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B Likely impacts on existing land and sea uses 

The DPS site 

4.1.1.2 The existing land uses within the DPS site are expected to remain unchanged. A higher proportion 
of the DPS site will be built-up, but DPS 1 will be 'switched off' and DPS 2A and 2B will be used for back-up 
purposed only. 

4.1.1.3 The above statement is applicable to both the construction and operations phases.  

Neighbouring land uses 

4.1.1.4 The land uses around the DPS site will also be unaffected by the proposed development, and no 
changes in such uses are expected to result both during the construction works and operations. Daily life on 
the peninsula will basically be business as usual.  

Sea uses 

Marsaxlokk Harbour 

4.1.1.5 Any sea vessels which may be needed for the construction works and the works on the jetty may 
affect the movements of fishermen's boats and cargo ships and tankers entering and exiting the harbour. This 
would require the close collaboration with the Transport Malta in order to ensure the smooth running of the 
harbour.  

4.1.1.6 The location of the jetty is not expected to have an impact of significance on the operations of the 
harbour with respect to both Marsaxlokk based fishing vessels, cargo ships traffic generated by the Malta 
Freeport, and fuel/oils carriers which are attracted by the storage facilities located in different parts of the 
harbour, including the Ħas Saptan dolphin. As is noted in chapter 2, the location of the jetty with reference to 
the following: 

1. the submission and review of the QRA, which established the safe distances from potential 
ignition points of the LNG storage facilities, or more specifically the loading arms, and the re-
gasification units, and  

2. discussions with Transport Malta regarding the best location of the jetty with respect to the 
parameters established in the QRA and the manoeuvring space required for visiting vessels or 
vessels based in the harbour. 

4.1.1.7 In the light of these considerations, and given that LNG supply carriers will be calling 8 to 10 times 
per year (48 hours per stay), the impact existing sea uses is expected to be low. 

Il-Ħofra ż-Żgħira 

4.1.1.8 Il-Ħofra ż-Żgħira a popular recreational area for residents of Marsaxlokk and neighbouring 
settlements. The changes that will occur in this bay, though slightly beneficial (see sections 3.4.6 on page 181 
et seq and 3.5.3 on page 236 et seq) will not be of a level of significance that would, for instance attract more 
visitors, especially swimmers. In other words, no land use changes are expected to occur as a result of the 
proposed development. 

Summary of impacts 

4.1.1.9 A summary of impacts regarding land use and land cover is presented in the following pages. 



page 342 of 627 

Summary of Impacts — land use and land cover 1 

Impact type and Source 

Impact type Changes to the existing land use arrangements and land take-up within the DPS site 

Specific intervention  
leading to impact 

Effect of the proposed development on existing land uses and land take-up within 
the DPS site 

Project phase Construction and Operations 

Impact Receptor 

Receptor type Human beings, principally Enemalta and ElectroGas employees 

Sensitivity and resilience 
toward impact 

Low sensitivity and high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse None 

Severity None 

Physical/geographic extent  Should an impact occur it would take place within the DPS site. 
However no impact will occur 

Short/Medium/Long 
Term 

Should an impact occur it would be long term 
However no impact will occur 

Temporary/Permanent 
if temporary indicate 
duration 

Should an impact occur it would be permanent 
However no impact will occur 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Should an impact occur it would be irreversible 
However no impact will occur 

Probability — Significance — Mitigation — Residual Impacts — Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

The increase in land cover would be inevitable. 

Significance 
Overall Impact 

Insignificant 
The existing land uses within the DPS site are expected to remain unchanged.  
A higher proportion of the DPS site will be built-up but DPS 1 will be 'switched off' 
while DPS 2A and 2B will be used for back-up only 

Proposed  
Mitigation Measures 

None 
 

Significance 
Residual Impact  

A higher proportion of the DPS site will be built-up 

Monitoring None 
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Summary of Impacts — land use and land cover 2 

Impact type and Source 

Impact type Changes to the existing land use arrangements and land take-up with respect to 
land in the surrounds 

Specific intervention  
leading to impact 

Effect of the proposed development on existing land uses and land take-up in other 
parts of the Delimara peninsula 

Project phase Construction and Operations 

Impact Receptor 

Receptor type Human beings Flora Fauna 

Sensitivity and resilience 
toward impact 

Low to moderate sensitivity and high resilience in the case of human beings. 
Moderate to high sensitivity in the case of flora and fauna depending on the species 
and extent or intensity of change 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse None 

Severity None 

Physical/geographic extent  NA 

Short/Medium/Long 
Term 

NA 

Temporary/Permanent 
if temporary indicate 
duration 

NA 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

NA 

Probability — Significance — Mitigation — Residual Impacts — Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

No impact is anticipated 

Significance 
Overall Impact 

NA  

Proposed  
Mitigation Measures 

NA  

Significance 
Residual Impact  

NA  

Monitoring NA  
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Summary of Impacts — land use and land cover 3 

Impact type and Source 

Impact type Changes to existing arrangements with respect to sea uses 

Specific intervention  
leading to impact 

Vessels used during construction works and works on the jetty may require changes 
in shipping movements in the harbour 

Project phase Construction 

Impact Receptor 

Receptor type The fishing industry and the transhipment and fuel sectors 

Sensitivity and resilience 
toward impact 

Low 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity Low severity 

Physical/geographic extent  The immediate surrounds of the DPS site 

Short/Medium/Long 
Term 

Short term 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary (18 months) 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible with little or no difficulty 

Probability — Significance — Mitigation — Residual Impacts — Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely 

Significance 
Overall Impact 

Low if Transport Malta are kept informed of planned vessel movements or marine 
engineering works 

Proposed  
Mitigation Measures 

Good communication with Transport Malta and all the stakeholders (e.g. fishermen, 
Malta Freeport, Oil Tanking Malta) 

Significance 
Residual Impact  

None 

Monitoring None 
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Summary of Impacts — land use and land cover 4 

Impact type and Source 

Impact type Changes to existing arrangements with respect to sea uses 

Specific intervention  
leading to impact 

The location of the jetty and FSU and calls by LNG supply carriers 

Project phase Operations 

Impact Receptor 

Receptor type The fishing industry and the transhipment and fuel sectors 

Sensitivity and resilience 
toward impact 

Low 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity Low severity 

Physical/geographic extent  The immediate surrounds of the DPS site 

Short/Medium/Long 
Term 

Long term in the case of the jetty and FSU 
Short term in the case of the LNG supply carriers (max 12 calls per year with an 
average stay of 48 hours per call) 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible in the case of the jetty and FSU 
Reversible in the case of the LNG supply carriers (max 12 calls per year with an 
average stay of 48 hours per call) 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 

Significance 
Overall Impact 

The location of the jetty was discussed with Transport Malta after the (i) QRA 
indicated the area in the harbour within which the loading arms should be located, 
and (b) the Svašek study indicated that the proposed location was not expected to 
have a significant impact on wave and current patterns. 

Proposed  
Mitigation Measures 

Good communication with Transport Malta and all the stakeholders (e.g. fishermen, 
Malta Freeport, Oil Tanking Malta) 

Significance 
Residual Impact  

The presence of the jetty and the FSU 

Monitoring None 
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4.1.2 Landscape character and visual amenity 

A Introduction 

4.1.2.1 Four levels of landscape impacts can be considered as follows: 

 Landscape elements: introduction or removal of trees, vegetation, built features, and other 
elements, that contribute to landscape patterns; 

 Landscape patterns: changes in groups and arrangements of landscape elements, which form 
patterns characteristic of landscape character types; 

 Landscape character: changes to aspects of, or the totality of, landscape character, based on 
the distinct and recognizable pattern of elements that occurs consistently in a particular type of 
landscape, reflecting the interaction of geology, landform, soils, vegetation, land use, 
settlement and non-visual aspects.  

 Cumulative landscape effects: defined as resulting from additional changes to the landscape 
caused by the proposed development, in conjunction with other development (associated or 
separate), or actions that occurred in the past, present or are likely to occur in the foreseeable 
future.  

B Landscape sensitivity 
4.1.2.2 Landscape sensitivity to change is defined as the degree to which a particular landscape area can 
accommodate change arising from a particular development, without detrimental effects on its character. 
Factors affecting this judgment include:  

 the value placed on the landscape; 

 the present condition of the landscape; 

 the nature of existing land uses; 

 the pattern and scale of the landscape; 

 visual enclosure/openness of views, and distribution of visual receptors; and 

 scope for mitigation which would be in character with the existing landscape.  

The following three landscape sensitivity categories are identified: 
 

Table 4-3: Assessment of landscape sensitivity 
Categories Criteria 

High Landscapes of high sensitivity, where in terms of landscape character, condition, and value, 
there is limited capacity to accommodate change, and limited scope for mitigation. Such 
landscapes would typically contain valuable elements, features and land uses, that combine 
to form an area of strong, positive and distinctive character. Such landscapes are likely to be 
in good condition, possibly have a degree of rarity, and have low potential for replacement. 
High sensitivity landscapes may be internationally/nationally recognised and/or designated 
landscapes.  

Moderate Landscapes of moderate sensitivity exhibit a generally positive character, with some valuable 
elements and features contained therein. However, there may also be evidence of 
degradation/loss of integrity, and corresponding possibilities for enhancement, replacement 
or mitigation. Although such landscapes may not be internationally or nationally recognised, 
they are likely to have value at regional and/or local scales, with evidence that they play a role 
in local identity and local activity.  

Low Landscapes of low sensitivity, where in terms of landscape character, condition, and value, 
there is scope for landscape change in the form of development, mitigation and/or 
enhancement. These may be landscapes of poorly defined character, degraded landscapes, 
or landscapes lacking valuable elements. Change in low sensitivity landscapes is unlikely to 
be negative, given the substantial existing scope for improvement. Low sensitivity landscapes 
are likely to be of low value, even if some redeeming features or elements are present. 
Landscape management would be focused primarily on landscape enhancement.  
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C Magnitude of landscape change 

4.1.2.3 The definition of impact magnitude takes into account several factors, with these including the 
following: 

 extent of impact, both in geographical terms, and in terms of its effect on prevailing landscape 
character; 

 loss or change in elements and features which are integral to landscape character; 

 predicted change to landscape perceptions and sense of place aspects (e.g. tranquillity); and 

 temporal duration of impact, and whether change is temporary or permanent. 

4.1.2.4 The following four categories of impact magnitude are submitted for the purposes of this 
assessment 
 

Table 4-4: Assessment of impact magnitude (landscape) 
Categories Criteria 

High Change that may be large in scale and extent, and likely to persist in the moderate to long 
term. High magnitude impacts may result in the loss of key landscape elements and 
features, or in the addition of new elements or features, that do not conform to existing 
landscape character; these may thus lead to a change in the predominant landscape 
character of the area.  

Moderate A moderate degree of change, through the loss of valuable elements or features, or through 
the addition of new uncharacteristic elements or features. Change likely to persist in the 
moderate to long term. Moderate magnitude impacts may include both (i) notable changes 
in landscape character over an extensive area, and (ii) intensive changes in landscape 
character, over a more limited area.  

Low Low magnitude impacts would typically affect smaller areas of specific landscape 
character, possibly resulting in the loss of features that contribute to landscape character, 
or in the addition of new features of a different character. Overall, however, the magnitude 
of the impact is unlikely to result in a substantial long-term character change over a large 
area.  

Negligible Negligible levels of change, either (i) because the scale of change is very small and/or of a 
short-term temporary nature, and/or (ii) because affected landscape elements are 
uncharacteristic of the present landscape, or barely noticeable within it.  

 

D Significance of landscape impacts  
4.1.2.5 The EIA Regulations indicate that an assessment of significance needs to take into account both 
context and intensity. In this regard, and taking into account the criteria outlined above, the significance of 
landscape impacts was defined on the basis of the combination of (i) sensitivity to change (corresponding to 
‘context’) and (ii) impact magnitude (corresponding to ‘intensity’). The following table provides a basis for the 
assessments of significance.  
 

Table 4-5: Assessment of impact significance (landscape) 
Significance Sensitivity  Magnitude of change 

High High High 

High Moderate 

Moderate High 

Moderate High Low 

Moderate Moderate 

Low High 

Low Moderate Low 

Low Moderate 

Low Low 

Insignificant High, moderate or low Insignificant 
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E Visual impacts: assessment criteria 

4.1.2.6 Visual effects are effectively a subset of landscape effects, concerned with the effect of the 
development on views and general visual amenity. As such, the identification of sensitive visual receptors 
(people who have, or may have, views of the proposed development) is fundamental to the assessment of 
visual impacts. 

4.1.2.7 Visual effects may include: 

 Visual obstruction: physical blocking (full or partial) of a view; 

 Visual intrusion: visual intrusion of a new development into existing views, or loss of landscape 
elements already present in the view; visual intrusion can also occur because of the relative 
visual prominence of the development, with respect to the surrounding visual context; 

 Cumulative visual effects: the cumulative or incremental visual effects of multiple 
developments, which can be viewed from a single location at a point in time, or sequentially, as 
one moves through a landscape.  

F Sensitivity of visual receptors 

4.1.2.8 The sensitivity of visual receptors is influenced by various factors, including the following: 

 familiarity with view; 

 frequency of exposure to view; 

 duration of exposure to view; 

 value placed upon view; 

 importance of visual amenity to sense of place; and 

 nature of activity taking place within the visual context.  

4.1.2.9 On the basis of these and other factors, categories of visual sensitivity can be outlined as follows: 
 

Table 4-6: Assessment of sensitivity of visual receptors 
Categories Criteria 

High High sensitivity receptors include receptors with high familiarity and/or high frequency of long or 
moderate-duration exposure to views (e.g. people within residential properties, observing a view 
on a daily basis). Individuals regularly engaging in activities that occur within the landscape 
context (e.g. outdoor recreation) may also have high sensitivity. Receptors within high-value 
landscapes (e.g. designated landscapes) are similarly likely to have high sensitivity.  

Moderate Receptors within low to moderate value landscapes, and/or individuals with moderate-level of 
exposure to views, and/or short duration/low frequency exposure (e.g. cyclists, road users). Whilst 
there may be landscape-based activities taking place (e.g. walking), detracting elements may also 
be present within the view, even if local value of the landscape may nevertheless be significant. 

Low Receptors within landscapes of lower value, and/or where receptors are not engaged in activities 
focused on the landscape (e.g. people at an indoor place of work) to any significant degree.  

 

G Magnitude of visual impacts 

4.1.2.10 The magnitude of visual change is a function of several factors, including: 

 distance from receptor to source of change; 

 extent of area over which change would be visible; 

 degree of change, in comparison with the existing landscape; 

 degree of contrast with existing landscape, in terms of scale, design, colour, texture, and so on.; 

 frequency/ease with which development can be viewed from a particular viewpoint; 

 angle of view and surrounding visual context (e.g. whether development is seen against skyline 
or against a background); and  
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 duration of change in view.  

Table 4-7: Assessment of magnitude of visual receptors 
Categories Criteria 

High A major change in, or obstruction of, directly visible view; the change will be of such a scale as to 
be prominent within the visual landscape and may contrast with the existing visual setting.  

Moderate A moderate change in existing view, or partial view of a new development, that is readily noticed, 
directly or obliquely, even if partly screened or viewed only intermittently.  

Low A low level of change, affecting a small area of the view, and not resulting in substantial 
alteration of the visual context. Development may be partially screened, or only visible in the 
background. .  

Negligible Small or intermittent change to the view that may be missed by the casual observer, either 
because of long distances from receptor to development, or because the development is small 
scale and does not present a contrast to the existing landscape, or because views of it are 
indirect/largely screened.  

 

H Significance of visual impacts  
4.1.2.11 As in the case of landscape effects, visual effects need to take into account context (sensitivity) 
and intensity (magnitude of change). The combination of these criteria provides for an assessment of the level 
of significance of visual impacts, as outlined in this table; 
 

Table 4-8: Assessment of impact significance (visual effects) 
Significance Sensitivity  Magnitude of change 

High High High 

High Moderate 

Moderate High 

Moderate High Low 

Moderate Moderate 

Low High 

Low Moderate Low 

Low Moderate 

Low Low 

Insignificant High, moderate or low Insignificant 
 

I Landscape impacts 
4.1.2.12 Identified landscape impacts of the proposed development are listed and briefly described in the 
following tables: 
 

Table 4-9: Identified landscape impact of the proposed development 1 
Description Presence of construction machinery in the landscape, in contrast with the 

predominantly rural character of the Delimara peninsula 

Nature Adverse 

Duration During construction works 

Extent Physically limited to the areas of construction, but visible from a much wider 
landscape area 

Magnitude Moderate, considering (i) the temporary nature of this impact, (ii) its limited spatial 
extent, and (iii) the nuisance which will nevertheless result 

Sensitivity to change Low to moderate, given that construction will be carried out within an area that is 
already industrial in character 
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Table 4-9: Identified landscape impact of the proposed development 1 
Reversibility Reversible through removal of construction machinery 

Probability of recurrence Certain, if the development goes ahead 

Scope for mitigation Limited 

Significance Low to moderate 
 
Table 4-10: Identified landscape impact of the proposed development 2 
Description Increase in industrial elements within the predominantly rural context of Delimara 

peninsula; as indicated in the PDS, the CCGT plant could require an area of up to 
7,125m2, while the LNG unloading system will require a wharf, berth and unloading 
arms. LNG tankers may be up to 300m in length. The mass of the development is 
visible in the photomontages in Volume Two of the Coordinated Assessment Report 

Nature Adverse 

Duration Until the decommissioning of the plant 

Extent Physically limited to the indicated site (Areas A/B and/or immediate offshore area), 
but visible from a much wider landscape area (see photomontages in Volume Two of 
this Coordinated Assessment Report) 

Magnitude Moderate; there are already industrial elements present within the landscape, but 
additions to the industrial mass may further detract from the rural character of the 
peninsula 

Sensitivity to change Moderate, given that this is a valued landscape which, however, already contains 
elements of industrial development and is subject to degradation in places 

Reversibility Reversible to some extent if the development were to be removed; however, the rural 
feel of the area may be difficult to re-capture 

Probability of recurrence Highly likely, if the development goes ahead 

Scope for mitigation Landscaping may serve to minimise visual impacts to some degree, but the 
increased industrial mass within the peninsula cannot be mitigated to a significant 
degree 

Significance Moderate 
 
Table 4-11: Identified landscape impact of the proposed development 3 
Description Weakening of the ‘traditional’ landscape character of Marsaxlokk Bay, as a result of 

a stronger industrial presence in the visible landscape, with possible indirect impacts 
on tourism within the area 

Nature Adverse; cumulative, with respect to previous industrial developments in the wider 
Marsaxlokk Bay area 

Duration Until the decommissioning of the plant 

Extent The area most likely to be affected by such an impact would be the seafront along 
Marsaxlokk, which presently has a strong ‘fishing village’ sense of place, 
notwithstanding the visibility of the power station complex; if the latter were to grow 
in footprint, however, this sense of place may be negatively affected 

Magnitude Moderate 

Sensitivity to change Moderate 

Reversibility Reversible to some extent if the development were to be removed; permanent 
impacts on the landscape will, nevertheless, occur 

Probability of recurrence Moderate probability, depending on the scale of the new development and on the 
option selected. The extent of the impact may be difficult to determine with precision 
at this stage 

Scope for mitigation Limited, although landscaping/screening of the works could serve to minimise the 
visibility of the industrial complex from Marsaxlokk to some degree 

Significance Moderate 
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Table 4-12: Identified landscape impact of the proposed development 4 
Description Weakening of residential/recreational values of the landscape at Birżebbuġa, as a 

result of the increased industrial presence in the landscape. 

Nature Adverse; cumulative, with respect to previous industrial developments in the wider 
Marsaxlokk Bay area 

Duration Until the decommissioning of the plant 

Extent The area most likely to be affected by such an impact would be the seafront along 
Birżebbuġa, which is extensively used for recreation and residential purpose 

Magnitude Moderate to low, given that the power station complex is a relatively minor industrial 
presence in the landscape, as compared to the larger Freeport complex, which also 
lies much closer 

Sensitivity to change Low to moderate, given the present-day substantial adverse effects of industry 
(especially the Freeport) on landscape integrity in this area 

Reversibility Reversible to some extent if the development were to be removed; permanent 
impacts on the landscape will, nevertheless, occur 

Probability of recurrence Likely, if the development goes ahead 

Scope for mitigation Limited, although landscaping/screening of the works could serve to minimise the 
visibility of the industrial complex from Birżebbuġa 

Significance Moderate to low 

J Visual impacts 
4.1.2.13 Table 4-13 below lists the key receptors of visual impacts in the area, with an explanation of their 
sensitivity to changes in the visual scene, based on the criteria outlined in section 4.3 above.  
 

Table 4-13: Key receptors of visual impacts 
Receptors Sensitivity of receptors 

Farmers cultivating land in 
proximity to VP1 elsewhere 
on the Delimara peninsula, 
particularly in areas with a 
direct view of the power 
station complex 

Moderate; the existence of a power station already on site to some extent limits the 
sensitivity of these receptors. Nevertheless, the outdoor nature of their activity, their 
familiarity with the landscape, and their frequency of exposure to the view, means 
that they are still likely to be affected by visual changes, as does their proximity to 
the area of change.  

Farmers cultivating land 
within the 
Marsaxlokk/Birżebbuġa 
areas, with a view of the 
power station complex 
opposite 

Moderate; the existence of a power station already on site to some extent limits the 
sensitivity of these receptors. Nevertheless, the outdoor nature of their activity, their 
familiarity with the landscape, and their frequency of exposure to the view, means 
that they are still likely to be affected by visual changes.  

Residents living close to the 
area of the power station 
(on the Delimara peninsula) 

Moderate to high; the existence of a power station already on site to some extent 
limits the sensitivity of these receptors. Nevertheless, the frequency of exposure to 
the view, as well as the fact that use of the area is for residential purposes (and 
therefore highly relevant to quality of life), means that sensitivity is moderate.  

Residents living along the 
Marsaxlokk, and 
Birżebbuġa seafronts, or 
further inland but with a 
direct view of the power 
station complex 

Moderate; the existence of a power station already on site to some extent limits the 
sensitivity of these receptors, which is also affected by the presence of other 
industrial elements within the landscape. Nevertheless, the frequency of exposure to 
the view, as well as the fact that use of the area is for residential purposes (and 
therefore highly relevant to quality of life), means that sensitivity is moderate. 

Drivers passing through the 
area, as well as casual 
passers-by  

Low; these users are unlikely to be significantly affected by a change in the view, as 
their exposure is likely to be limited in frequency and transient in nature.  
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Table 4-13: Key receptors of visual impacts 
Receptors Sensitivity of receptors 

Tourist and local patrons of 
the Marsaxlokk market, and 
of Marsaxlokk and 
Birżebbuġa catering 
establishments 

Moderate; the existence of a power station already on site to some extent limits the 
sensitivity of these receptors. However, the fact that industrial nature of the view jars 
somewhat with the nature of activities being engaged in (recreation) within an area 
with a ‘traditional’ aspect, means that the level of sensitivity is moderate, for the 
most part. (The level of sensitivity of patrons dining indoors, however, is likely to be 
low).  

Commercial operators of 
catering/tourism and other 
establishments 

Moderate; the users may not be personally affected to a large degree by changes in 
the view but the custom of some businesses (particularly those related to tourism 
activities) may be affected as a result of changes in landscape and visual character.  

Operators at the Freeport 
complex 

Low; these users may note the change in the view, but given the highly industrialised 
immediate visual context that they are immersed in, this is unlikely to have a 
significant impact on them.  

Individuals out at sea, on 
pleasure craft or industrial 
vessels (including 
fishermen) 

The sensitivity of these receptors will vary, depending on their exact vantage point, 
their familiarity with the area, the frequency of exposure to the view, and the 
duration for which they are exposed to the view. In general, however, it can be 
assumed that those at sea for recreational purposes might be more negatively 
affected than those engaged in industry-related activities; this is because, in the 
former case, the visual context jars somewhat with the activity being engaged in.  

Bathers and other 
recreational users of the 
seafronts in Marsaxlokk 
and Birżebbuġa 

Moderate; the existence of a power station already on site to some extent limits the 
sensitivity of these receptors. However, the fact that industrial nature of the view jars 
somewhat with the nature of activities being engaged in (recreation) within an area 
with a ‘traditional’ aspect, means that the level of sensitivity is moderate, for the 
most part.  
 

 
4.1.2.14 The baseline photographs and photomontages are presented in a manner that makes possible 
'before' and 'after' comparisons in Figure 4-1 (on page 353) to Figure 4-12 (on page 364) and in Volume Three 
of this Report. 

4.1.2.15 The proposed development would result in a highly significant change to the visual scene from 
viewpoint 1 (Figure 4-1 and Figure 4-2). This results in particular from the FSU, which involves a high degree 
of visual intrusion because of its scale and proximity to the viewpoint, and which partially blocks the view of 
Marsaxlokk Bay. As is evident from the photomontage, colour contrast is also a relevant consideration, with 
the red shade of the floating structure jarring somewhat with the visual context. The large scale of the jetty 
and pier also has a negative impact on the visual scene, while the ‘spoil’ shown at the shoreline end of the 
pier further exacerbates this. The terrestrial built structures are, however, comparatively small in scale and 
their corresponding visual impact is therefore low. 

It should be noted that receptors at viewpoint 1 are limited; these would include farmers and casual passers-
by. Currently, there are no residents in the immediate vicinity of the viewpoint (although there are residents 
elsewhere on the Delimara peninsula). In terms of social amenity, therefore, the visual changes resulting at 
this viewpoint are of relatively low significance, even if changes are of high magnitude. 

This EIA Coordinator has been informed of plans of an NGO to convert the existing light house into a residence 
for tourists. Should this project be realised, the residents would be among the most affected of receptors. 

4.1.2.16 The DPS is located at some distance from the viewpoint 2 (Figure 4-3 and Figure 4-4), which 
serves to mitigate the visual impact; nevertheless, the proposed development, and in particular the FSU, lead 
to a moderately significant change in the visual scene. The colour contrast point noted in the comments 
regarding viewpoint 1 also applies here, whilst the mass of the floating structure, and the relative proximity of 
stacks, are also important considerations.  

Receptors here include residents, farmers and passers-by.  
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Figure 4-1: Baseline photograph — viewpoint 1 
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Figure 4-2: Photomontage — viewpoint 1 
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Figure 4-3: Baseline photograph — viewpoint 2 
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Figure 4-4: Photomontage — viewpoint 2 
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Figure 4-5: Baseline photograph — viewpoint 3 
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Figure 4-6: Photomontage — viewpoint 3 
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Figure 4-7: Baseline photograph — viewpoint 4 
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Figure 4-8: Photomontage — viewpoint 4 
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Figure 4-9: Baseline photograph — viewpoint 5 
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Figure 4-10: Photomontage — viewpoint 5 
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Figure 4-11: Baseline photographs — viewpoint 6 
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Figure 4-12: Photomontage — viewpoint 6 
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4.1.2.17 As in the case of viewpoint 2, the most significant components of the development affecting the 
visual scene at viewpoint 3 (Figure 4-5 and Figure 4-6) are the FSU and the stacks, both of which together 
may be considered to lead to a moderately significant change. As noted elsewhere in this report, however, the 
degree to which the headland is visible in part or in its entirety, depends on the location of the viewer on the 
Marsaxlokk promenade, as well as on the movement of vessels along the line of sight. As already noted 
above, the visual impact of the land-based part of the development appears to be limited.  

4.1.2.18 Receptors affected by the visual changes from viewpoint 3 include residents, commercial 
operators, tourists and local visitors, and passers-by. This viewpoint is of particular significance, not only 
because of the various receptors affected, but also because the landscape and visual context is integral to the 
distinctive sense of place which the Marsaxlokk area presently enjoys. 

4.1.2.19 Viewpoint 4 (Figure 4-7and Figure 4-8)provides only a partial view of the development area. As a 
result, whilst the land-based area of the development is visible, the offshore units are not visible in the 
photomontages in question. The magnitude of visual impact therefore appears to be low in this case, even if 
the limitations of the photomontages in question need to be taken into account — as already noted in the case 
of viewpoint 3, the exact view that an individual located at viewpoint 4 would have is dependent on any 
intervening ‘obstacles’ (e.g. vessels) along the line of sight, with these likely to change from day to day and 
from season to season. The increased industrial ‘mass’ within the visual scene is a relevant consideration in 
terms of visual impact, with the major source of such impact appearing to be the three stacks. 

Receptors at viewpoint 4 are similar to those at viewpoint 3.  

4.1.2.20 The vista from viewpoint 5 (Figure 4-9 and Figure 4-10) is expected to change as a result of the 
proposed development. The skyline of Delimara peninsula appears to be affected to some degree, with the 
floating structures obscuring the topographical undulation at the far end of the peninsula, and with a similar 
impact on the skyline resulting from the three stacks. As in the case of viewpoint 1, the biggest sources of 
visual impact are the FSU and the additional stacks; as already noted, the colour of the former needs to be 
considered in terms of its contrast/complementarity with the existing visual scene. The significance of the 
impact would therefore be high. 

Receptors at viewpoint 5 include residents, farmers, recreational users of the area, and passers-by.  

4.1.2.21 Viewpoint 6 (Figure 4-11 and Figure 4-12) is located within the Birżebbuġa area. As may be clearly 
noted from the montage, the major source of impact would be the FSU, with the remainder of the 
development blending in, to some degree, with the surrounding visual context. The distance of the viewpoint 
from the DPS serves to minimise visual impacts, even if a degree of change is nevertheless strongly evident. 
In particular, the scale of the floating unit is a relevant consideration, with the photomontages suggesting that 
this will be a somewhat large and therefore highly visible addition to the visual scene. The significance of the 
impact would therefore be high 

Receptors at viewpoint 6 include residents, commercial operators, recreational users, tourists and local 
patrons, as well as passers-by. 

Summary of impacts 

4.1.2.22 A summary of impacts regarding land use and land cover is presented in the following pages 
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Summary of Impacts — character and visual amenity — 1  

Impact type and Source 

Impact type Effects on the character and visual amenity of the Delimara peninsula 

Specific intervention  
leading to impact 

Presence of construction machinery in the landscape, in contrast with the 
predominantly rural character of the Delimara peninsula 

Project phase Construction 

Impact Receptor 

Receptor type Human beings 

Sensitivity and resilience 
toward impact 

High sensitivity and high resilience. 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Cumulative 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Within the zone of visual influence of the new CCGT and the LNG facilities 

Short/Medium/Long 
Term 

Long term given that the construction works will produce a development which has 
the characteristics commented about in the next row 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent given that the construction works will produce a development which has 
the characteristics commented about in the next row 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

inevitable 

Significance 
Overall Impact 

Low to high depending on the location of the receptor 

Proposed  
Mitigation Measures 

A good landscaping plan for the Delimara peninsula can mitigate the impact – 
though not substantially 

Significance 
Residual Impact  

High 

Monitoring None 
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Summary of Impacts — character and visual amenity — 2 

Impact type and Source 

Impact type Effects on the character and visual amenity of the Delimara peninsula 

Specific intervention  
leading to impact 

The jetty, access pier and FSU unit will further contribute to the industrial feel of the 
landscape. 

Project phase Operations 

Impact Receptor 

Receptor type Human beings 

Sensitivity and resilience 
toward impact 

High sensitivity and high resilience. 
The SIA indicated that residents of Marsaxlokk consider the DPS intrusive, with the 
DPS 1 stack being the symbol of the manner in which the south is treated whenever 
large scale and often polluting operations are required. 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Cumulative 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Within the zone of visual influence of the new CCGT and the LNG facilities 

Short/Medium/Long 
Term 

Long term 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 

Significance 
Overall Impact 

Low to high depending on the location of the receptor 

Proposed  
Mitigation Measures 

A good landscaping plan for the Delimara peninsula can mitigate the impact – 
though not substantially 

Significance 
Residual Impact  

High 

Monitoring None 
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Summary of Impacts — character and visual amenity — 3 

Impact type and Source 

Impact type Effects on the character and visual amenity of Marsaxlokk and Marsaxlokk Bay 

Specific intervention  
leading to impact 

Weakening of the ‘traditional’ landscape character of Marsaxlokk Bay, as a result of 
a stronger industrial presence in the visible landscape, with possible indirect 
impacts on tourism within the area 

Project phase Construction and Operations 

Impact Receptor 

Receptor type Human Beings 

Sensitivity and resilience 
toward impact 

High sensitivity and high resilience. 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Cumulative 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Within the zone of visual influence of the new CCGT and the LNG facilities 

Short/Medium/Long 
Term 

Long term 
 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 

Significance 
Overall Impact 

Low to high depending on the location of the receptor 

Proposed  
Mitigation Measures 

A good landscaping plan for the Delimara peninsula can mitigate the impact – 
though not substantially 

Significance 
Residual Impact  

High 

Monitoring None 
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Summary of Impacts — character and visual amenity — 4 

Impact type and Source 

Impact type Effects on the character and visual amenity of Birżebbuġa 

Specific intervention  
leading to impact 

Weakening of residential/recreational values of the landscape at Birżebbuġa, as a 
result of the increased industrial presence in the landscape. 

Project phase Construction and Operations 

Impact Receptor 

Receptor type Human beings 

Sensitivity and resilience 
toward impact 

High sensitivity and high resilience. 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Cumulative 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Within the zone of visual influence of the new CCGT and the LNG facilities 

Short/Medium/Long 
Term 

Long term 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

inevitable 

Significance 
Overall Impact 

Low to high depending on the location of the receptor 

Proposed  
Mitigation Measures 

Human beings 

Significance 
Residual Impact  

High 

Monitoring None 
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4.1.3 Geo-environment 
geology — geomorphology — hydrogeology — soils 

A Introduction 
4.1.3.1 Scerri proposes the criteria discussed in the following table for the assessment of the impact of the 
proposed development. 

Table 4-14: Assessment criteria — significance with respect to geology and geomorphology 
Categories Criteria 

High Removal/degrading of sites of scientific importance 
Structure Plan Rural conservation Policies RCO11 and RCO12 

Possible instability arising from excavations 

Generation of substantial volumes of excavation waste  

Changes in geological and/or geomorphologic regime with little or no possibility for mitigation 

Moderate Removal of geological material from sites of no scientific importance involving extensive 
excavation works 

Low Development involving removal of minor amounts of rock strata 

Insignificant Development that requires no excavation 
 

Table 4-15: Assessment of significance with respect to hydrology and hydrogeology 
Categories Criteria 

High Alteration of the hydrological regime by increase or decrease of run-off which do not reflect the 
seasonal changes in the hydrological cycle leading to loss in infiltration and percolation of 
groundwater (Framework Directive 2000/60/EC) 

Alteration of the hydrological regime of the catchment basin leading to increase of run-off and 
accelerated hill slope erosion –silting of watercourse  

Destruction of karst features that promote percolation of run-off  

Moderate Alteration of the hydrological regime of the catchment basin leading to increase of run-off with 
opportunity for mitigation of likely impacts  

Low Development involving minor changes in run-off of a catchment 

Insignificant Development that requires no excavation and/or paving. Excavation may reduce run-off while 
paving has the opposite effect. 

 

B Likely impacts 

4.1.3.2 The proposed development will not be having any impact of significance on the geology, 
geomorphology, hydrology, and hydrogeology of the area. This project involves the taking up of space within 
the DPS site which would have [wisely] been allocated for expansion. No further excavations would be 
required for the development.  

4.1.3.3 The proposed development will not be involving major excavation works, and the DPS site is 
located within a major excavation. In other words, the significance of the impact on geology should be low to 
insignificant, while that concerning geomorphology would be insignificant. 

4.1.3.4 The level of significance of the impact on the run-off which would ultimately end up in the sea 
during construction works would depend on the quality of the construction site management. This matter is 
discussed in the next section. 

4.1.3.5 On the other hand, Scerri notes that there is the remote possibility for wave action to affect the 
rubble mound in Area B. This issue was foreseen by ElectroGas who propose the laying of rock armour to 
protect the area around the re-gas plant. The armour would be inspected regularly and after major storms. 

Summary of impacts 

4.1.3.6 A summary of impacts regarding land use and land cover is presented in the following pages 
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Summary of Impacts — geology — geomorphology — hydrogeology — soils — 1 

Impact type and Source 

Impact type Stability of slope in Area B 

Specific intervention  
leading to impact 

Wave and sea current action 

Project phase Construction and Operation 

Impact Receptor 

Receptor type Marine structure 

Sensitivity and resilience 
toward impact 

Resilient 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Cumulative 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Costal margin 

Short/Medium/Long 
Term 

Long term 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible  

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Remote 

Significance 
Overall Impact 

High 

Proposed  
Mitigation Measures 

Protection of the coastal margin through rock armour 

Significance 
Residual Impact  

Insignificant if no slope is well protected as is proposed by ElectroGas 

Monitoring The rock armour would need to be inspected regularly and after major storms.  
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4.1.4 Marine water bodies 

A Introduction 

4.1.4.1 In order to determine the significance of the various impacts of the proposed development Axiak 
applied the following criteria: 

 An impact is considered an effect resulting directly or indirectly from any stage of the proposed 
project, on the relevant environmental targets in question.  

 The environmental targets considered in the Axiak ESR are the quality of the water column, 
and that of marine sediments in the area of influence exposed to the proposed development. 

 The term environmental quality [of water or of marine sediments] refers to the sum total of all 
physic-chemical and biotic characteristics of the environment which allows it to support life, 
and to safeguard the integrity of its resources. 

 An impact (i.e. an effect) arising from the proposed project on a specific environmental target, 
may be beneficial or adverse, depending on whether the environmental quality would be 
improved or not. If the impact is neutral, that is, if it is expected to lead to no effect, then by 
definition it does not exist. However for the purpose of this assessment, a neutral impact is 
considered one in which a particular element of the project produces no effect on 
environmental quality. 

 An impact may have various levels of severity (high, moderate, low, neutral or none). For the 
purpose of this assessment, the level of severity refers to the magnitude of change (whether for 
the better or otherwise) that the impact under consideration can potentially have on one or 
more environmental targets. The magnitude of change would refer to both spatial (i.e. 
geographical extent of change) and temporal (i.e. duration of change, including whether may be 
considered as reversible or not) dimensions. 

 The likelihood or probability of an impact occurring may vary from most likely to most unlikely. 
Such level of probability is considered to be more qualitative than quantitative in nature. 
Therefore Axiak's references to probability in this assessment do not refer to probability in a 
statistical (mathematical and quantitative) sense. 

 The level of significance of an impact takes into account its level of severity as well as the 
probability of such impact happening. For example, an impact which may potentially cause 
disastrous changes (the highest possible level of severity), but is highly unlikely to occur (or 
practically impossible to occur) is determined to be of low or no significance. 

 The impact is first identified and described, together with its nature (adverse or beneficial) and 
likely magnitude and extent (both in temporal and spatial terms). The significance of the impact 
takes into account the type of targets and resources it may affect their sensitivity to such 
impact, whether it (i.e. the impact) is likely to be reversible or irreversible, and its probability of 
occurrence. In each case, the scope for mitigation and residual impacts is assessed. 

 Any predicted change in the current marine environmental status would furthermore have an 
effect on at least four target levels, namely, public health, coastal and marine resources, the 
health of ecosystems, and socio-economic sectors and activities.  

 The impact significance criteria adopted in this assessment are defined by Axiak as: 

 high: high level of severity of impact or pressure with a moderate to high probability of it 
occurring over the whole zone (area of influence)and beyond, on at least one target level; 

 moderate: moderate level of severity of impact or pressure with a moderate probability of it 
occurring over the whole zone (area of influence) and beyond, on at least one target level; 

 low: low level of occurrence of pollution/pressure, and low level of severity of impact over a 
localised geographical extent, on at least one target level, which may be mitigated; and 
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 insignificant or neutral: when no known impact or material change will be predicted on all 
target levels. 

4.1.4.2 The criteria discussed above are summarised as follows: 

Table 4-16: Assessment criteria — beneficial/adverse 
Categories Criteria 

Beneficial Impact (change) resulting directly or indirectly from a component of the project, which would 
lead to an improvement in the environmental quality of the water column or sediments. 

Neutral One in which a particular element of the project would produce no effect on environmental 
quality. 

Adverse Impact (change) resulting directly or indirectly from a component of the project, which would 
lead to a deterioration in the environmental quality of the water column or sediments. 

 
Table 4-17: Assessment criteria — severity 
Categories Criteria 

High A high magnitude of change that an impact may have on one or more environmental targets 
being considered. Change would occur over a large spatial extent (more than 50% of area of 
influence) and/or for a long period of time. It may also be irreversible. 

Moderate A moderate magnitude of change that an impact may have on one or more environmental 
targets being considered. Change would occur over a moderate spatial extent (less than 50% 
of area of influence) and/or for a medium period of time. It would be reversible. 

Low A low magnitude of change that an impact may have on one or more environmental targets 
being considered. Change would occur over a spatial extent which is less than 10% of area of 
influence (in both horizontal and vertical dimensions, such as when one considers the water 
column) and/or for a brief period of time. It would be reversible. 

Insignificant A magnitude of change that an impact may have on one or more environmental targets being 
considered, that is so low as to be ignored in the assessment. 

 
Table 4-18: Assessment criteria — significance 
Categories Criteria 

High High level of severity of impact or pressure with a moderate to high probability of it occurring 
over the whole zone (area of influence) and beyond, on at least one target level. 

Moderate Moderate level of severity of impact or pressure with a moderate probability of it occurring 
over the whole zone (area of influence) and beyond, on at least one target level. 

Low Low level of occurrence of pollution/pressure, and low level of severity of impact over a 
localised geographical extent, on at least one target level, which may be mitigated. 

Insignificant or 
Neutral 

When no known impact or material change would be predicted on all target levels 

 
4.1.4.3 Where relevant, Axiak has assessed worst case scenarios. For example, in the assessment of 
impacts of wastewater discharges, in case of periodic discrete events (such as boiler washings), Axiak 
assumed that the maximum possible number of such events would occur per year, and the maximum amount 
of water would be used in such operations. 

B Likely impacts of construction works 

Particulate matter 

4.1.4.4 The main risk to water quality during the construction phase of this development is likely to result 
from the release of un-dissolved and suspended particulate matter, which may be released into the water 
from the various engineering works: 

 Excavation works in Area B, which may involve up to 45,000m3 of earth moving. 

 Other coastal works involved with the construction of a jetty and other features for the FSU. 
Such works would also include the preparation of concrete mixes or mortars on site. If such 
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particulate matter reaches the marine environment, it will inevitably lead to a reduction in water 
transparency. 

4.1.4.5 The degree of impact on water quality (reduced water transparency) will depend on a number of 
factors, which include the following: 

 the amounts and rates of discharge of suspended particulates at sea; 
 the type of coastal engineering works to be undertaken as well as the level of workmanship 

and supervision of such engineering works; 
 the size distribution of such particulates which in turn will determine their rates and pattern 

of sedimentation through the water column; 
 the hydrodynamics of the area which will determine the advection and subsequent transport 

of such particulate matter; 
 the duration and time of year during which this phenomenon occurs; and 
 the existing water transparency of the locality. 

4.1.4.6 Particulates originating from these activities may reach the marine environment both through 
direct releases as well as through atmospheric fallout of air-borne dust. 

4.1.4.7 It would be of paramount importance that the release of particulate matter in the water column 
along the DPS arising from such engineering works would be minimal. 

4.1.4.8 Otherwise, there would be interference with the energy production of the DPS due to silt intake 
with the cooling water stream, and subsequent deposition in the condenser tubes, leading to serious 
maintenance problems. The storage of construction materials on site would be located in the holding down 
area, that would be located along the DPS shoreline next to the present inlet for cooling waters. Silt curtains 
may be used to protect such inlet as well as to prevent excessive spread of silt during the various coastal 
engineering works. 

4.1.4.9 The levels of water turbidity in terms of NTU (measured in June 2013), in the central areas of 
Marsaxlokk Bay (as well as off DPS) were found to be comparable to those recorded in other harbours in 
Malta. Furthermore, water turbidity increased significantly with depth so that at bottom layers, NTU values 
were circa 10 times higher than at bottom in the reference station 

4.1.4.10 No increase in water turbidity as a result of the coastal engineering works will be expected to occur 
within Il-Ħofra ż-Żgħira. 

4.1.4.11 When taking into consideration all the above information, Axiak concludes that the overall level of 
significance of this impact may therefore be considered of moderate (worst case scenario) to low magnitude 
and significance. This impact will not last for long, and no residual effects are likely to be evident. 

Dissolved substances 

4.1.4.12 Along with particulate matter, dissolved substances will also be released into the water column. 
These substances include dissolved nitrates and phosphates, as well as a range of other potential 
contaminants.  

4.1.4.13 The risk of this happening is mostly related to dredging works. However since no dredging is 
planned, then the likelihood of such releases would be greatly reduced. 

4.1.4.14 Taking into account all the above considerations, the level of significance of impact of this re-
suspension of pollutants including nutrients is expected to be moderate to low. Nonetheless, such impacts 
would not last for long, and no residual effects are likely to occur. 

Other impacts arising during the construction phase 

4.1.4.15 Various aspects of the construction phase of the proposed development may lead to increased 
risks of marine contamination by fuels, lubricating oils, and so on. Such risks may be properly controlled and 
managed by a well-executed and professional construction site management programme. All forms of 
deliberate marine discharges would have to be strictly prohibited. This applies in particular, to the 
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considerable excavation wastes, which would be generated; to solid waste and litter; to diesels as well as 
other fuels and oils for the engineering vehicles and equipment; as well as to the wash down of concrete 
residues from concrete mixers and transport vehicles. Accidental spills of hazardous materials [used during 
the construction phase], including cement additives, lubricating oil and fuels, also give rise to marine 
environmental risks of contamination. 

4.1.4.16 The PDS confirms that all storage facilities on the construction site will be equipped with secondary 
containment (e.g. bunds, bunded pallets) and fire prevention/fighting systems. In the case of oils, the 
secondary containment facilities would have to provide for 110% of the volume of the primary container. In 
cases where a specific bunding system caters for multiple primary containers, the volume of the secondary 
container should be 110% of the largest primary container or 25% of all the containers (Environment Agency, 
2013). Evidently, if good engineering site management is properly enforced, and if spill contingency plans 
(including appropriate containment equipment such as floating booms) are properly in place, then the 
significance of such risks may be considered to be low.  

4.1.4.17 As is indicated in the Chapter 5, this EIA Coordinator strongly advises the Applicant to ensure that 
the appointed contactors adopt work practices which are recommended in Pollution Prevention Guidelines 
(PPG) 6 'Working at construction and demolition sites: PPG6' issued jointly by the Environment Agency, 
Northern Ireland Environment Agency, and the Scottish Environment Protection Agency (Environment Alliance, 
2006). 

4.1.4.18 During the construction phase, the increased use of land transport vehicles themselves would lead 
to the release of atmospheric pollutants such as dust, sulphur and nitrogen oxides as well as of lead and of 
various forms of hydrocarbons. These would be produced in an aerosol format and may reach the marine 
environment through atmospheric fall out. However taking into account that the area is already exposed to 
considerable land-traffic, it may be assumed that the overall significance of such releases would only be low. 

4.1.4.19 Likewise, it is likely that during the construction phase, there would be increased maritime activity 
to and away from the DPS construction sites. It is yet unclear the extent to which excavation and demolition 
materials would be transported away from the site via sea transport. The employment of barges for this 
purpose would further increase maritime activities in the area. Such increased maritime activities may lead to 
increased risks of marine contamination due to the operational or accidental releases of contaminants such 
as fuels, lubricating oils, and so on. Proper supervision of such maritime transport as part of good practice of 
major coastal engineering works, should control such risks to an acceptable level. the level of significance of 
this impact on water quality may vary from moderate to low depending on the level of competence and 
workmanship of the staff involved, as well as on the supervision of such operations.  

C Likely impacts during the operations phase 

Discharge of cooling waters for the power plant and the re-gas 

4.1.4.20 As is noted in chapter 1, the proposed development is expected to contribute towards an overall 
reduction in the rates of discharge of cooling waters in il-Ħofra ż-Żgħira. The current rate of discharge of 
43,100m3/h would be reduced by over 30% to 29,600m3/h (Table 1-10, on page 67). The water would be 
used for the cooling of the power plant and the glycol used in the re-gas facility (see paras 1.2.2.11/2, on 
page 66 and 1.2.2.24/1, on page 69). 

4.1.4.21  The rate of release and nature of biocide being currently dosed into this waste-stream of cooling 
waters would remain unaltered. Furthermore, the water temperatures within the flow and possibly prior to 
discharge would remain unaltered (i.e. +8oC). There is also no reason to suggest that the present chemical 
profile of this discharge would be significantly altered (for example with respect to total suspended solids, or 
pH). 

4.1.4.22 According to mathematical model predictions submitted in the documents supporting the 
application for the issue of the IPPC operations permit in connection with DPS 3 (AIS/SLR, 2011), the current 
discharge is presently dominating the hydrodynamics of il-Ħofra ż-Żgħira. The buoyant surface thermal plume 
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would cause the surface temperature in the coastal waters (i.e. outside of Il-Ħofra ż-Żgħira) to increase up to 
1.5oC above background, and the temperature at the mouth of the bay would be +2oC. Within the bay 
temperatures would increase to +8oC at the outfall with the highest temperatures along the west and north 
coasts. The same mathematical models predicted that the sea bed temperatures outside the bay would be 
unaffected by the discharge.  

4.1.4.23 A review of the available data indicated to Axiak that these mathematically based predictions were 
more likely to over-estimate the thermal anomalies within il-Ħofra. Nevertheless, the thermal anomalies 
expected to result from the changes in discharge rates of cooling waters, are bound to be less.  

4.1.4.24 Axiak therefore concludes that the substantial reduction in the discharge rate of the cooling waters 
at il-Ħofra ż-Żgħira, would result in a positive moderate impact on water quality at this locality. As a worst case 
scenario, one can assume that the anticipated reductions will not occur — in this case the impact would be 
neutral. 

Discharge of other wastewater streams. 

4.1.4.25 In addition to the above, other waste-water process streams that are expected to be generated 
from the operation of the CCGT Plant (as is noted in Chapter 1). Most of such streams may be finally 
discharged at sea possibly, according to Axiak, after preliminary treatment. In parenthesis it is submitted [by 
this EIA Coordinator] that that in the event that the applied-for development permission is issued, one of the 
conditions attached to the permission would be the requirement for all waters discharged into the sea to be 
treated prior to their being discharged. 

4.1.4.26 The assessment of the likely impact of such discharges on the water quality, needs to take into 
consideration a number of factors the following: 

 the annual volumes expected to be discharged at sea, as well as the hourly rates of discharge. 
None of such discharges would be continuous, but they will be periodic or intermittent as the 
need arises (according to the particular phase of operation of the plant). However in some 
cases it was difficult to be able to make even rough estimates of the volumes/rates of 
discharge to be expected to such streams. In some cases, estimations had to be extrapolated 
from data from 2000 (Axiak & Delia, 2000; Axiak, 2004). Whenever possible and where 
applicable, worst-case scenarios were adopted in such estimations. 

 the chemical profile of the waste-water stream. In most cases, only the expected main chemical 
constituents may be predicted. 

 the level of treatment, if any, that such waste-water stream will be exposed to prior to 
discharge. 

 the site of discharge of such waste-water stream. In many cases such waste streams will be 
expected to be discharged into the main cooling waters stream. 

4.1.4.27 Table 4-19 (on page 377) outlines the data on such waste-water streams (apart from the cooling 
waters which are discussed above) as expected to be generated as a result of this development at DPS. This 
includes the coming in operation of the CCGT plant as well as of the LNG facilities . 

4.1.4.28 No published information is available on the chemical profiles of such waste-water streams, though 
the types of chemicals which may be expected to be present may be known from the processes involved. 
However in 2002 (Axiak 2003b) a limited monitoring programme was undertaken for waste-water discharges 
from DPS and for the MPS. This was based only on a limited number of samples (5 from each station). The 
results indicate that the mean BOD levels ranged from 15 to 44mg/l, mean nitrate levels ranged from 0.35 to 
0.88mg/l, mean level for total phosphorus levels was 1.7mg/l and for total suspended solids was 15mg/l. 

4.1.4.29 Except for the waste-stream of rain-runoff from the bunded spaces for storage tanks for ammonia 
and urea, all the other waste-streams have been generated and discharged at sea since the DPS came in 
operation. Furthermore, from the review of the marine environmental quality near DPS and well as within 
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il-Ħofra ż-Żgħira, both in the recent past as well as at present, no significant impact on water quality has been 
evident.  

4.1.4.30 Furthermore, according to the information available from Enemalta, all marine discharges as 
identified above, will need to comply with the current legislation controlling such releases. Such legislation has 
been listed in a previous section. Any effluents from the CCGT and LNG facilities, to be discharged into the 
aquatic environment must be treated to comply with these regulations. Such waste treatment would have to 
take place within the station’s boundary. Long term storage of waste substances within DPS would not be 
permitted. 
 
Table 4-19: Other waste-water streams expected to be generated by the proposed development 
   Discharge Rate/Amount and 

Disposal 

CCGT plant Chemicals Treatment m3/h m3/y Disposal 

excess brine from 
evaporator 

salts, scale control and 
foam control reagents 

NI 
 

a190,000 at sea 

discharges from 
Demineralization Plant 

alkali, acids settling tank, pH 
control  

a150 at sea 

HRSG drain sodium phosphate, 
ammonia, suspended 
solids, acid, alkali 

settling tank, pH 
control 2 65 at sea 

boiler washings suspended solids, others settling tank, pH 
control 6 a200 at sea 

floor washings oils, industrial solvents, 
and so on 

oil interceptor 0.2 a100 at sea 

rain runoff probably traces of oil NI 
 

2500 at sea 

fuel tanks dewatering 
(not only for CCGT) 

 Oils (a range of different 
hydrocarbons depending 
on the nature of the fuel 
stored) 

oil interceptor 

  a200 at sea 

LNG facilities Chemicals Treatment m3/h m3/y Disposal 

ballast water possibly traces of oil none 
 

NI to special 
contractor 

bilge oil/water mostly oil oil interceptor 
 

NI to special 
contractor 

firefighting water 
recharge 

probably none, except for 
some fire retardant 
reagents 

none 

 

NI at sea 

floor washing oils, industrial solvents, 
and so on. 

oil interceptor 0.2 a100  at sea 

rain runoff probably traces of oil ?? 
 

15,000 at sea 

sanitary wastewaters as domestic wastewater none 
 

NI sewers 

boiler washings suspended solids, others oil interceptor 
 

NI to special 
contractor 

rain runoff from 
bunded spaces for 
storage tanks for 
ammonia and urea for 
abatement 

probably traces of oil and 
of ammonium salts and 
urea. 

none 

 

NI at sea 

Notes to Table 4-19 
a = estimations based on extrapolations from data in Axiak and Delia 2000, and Axiak 2004. 
NI = No information is currently available. 
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4.1.4.31 When taking into consideration all the above information, the level of impact on water quality of the 
generation and discharge of effluents into the marine environment from the new plant, may be expected to be 
of moderate (as a worst case scenario) to low levels of significance.  

4.1.4.32 The actual level of significance will depend on the levels of workmanship and of supervision of the 
operations involved. It is important that the emission regulations, to which the plants have to abide to, be 
always respected. The quality of the water to be discharged has to be continuously monitored as stipulated in 
permit conditions. Furthermore, periodic and frequent monitoring needs to be carried out on such waste-
streams. The water parameters which are currently more frequently monitored are pH and temperature. Other 
water quality parameters need to be monitored including: levels of oil and hydrocarbons, a range of low boiling 
aromatic hydrocarbons, polyaromatics hydrocarbons, and so on. Currently, it seems that only the cooling water 
waste-stream is being monitored in a comprehensive manner for IPPC environmental permitting. It is hereby 
being suggested that such monitoring will be carried out for all other waste-streams prior to the point of their 
discharge into the cooling water waste-stream, or to the point of their discharge at sea (if they are not 
discharged into the cooling water stream). 

4.1.4.33 Furthermore, in order to minimise risks of marine contamination from rain runoff from bunded 
spaces for storage tanks, it is proposed that drainage from bunded areas will be controlled by providing valved 
outlets which will normally be in the closed position. The contents of bunds to bulk chemical tanks will be 
chemically monitored prior to their release.  

4.1.4.34 In the light of the commitments that Enemalta has with respect to the protection of the quality of 
aquatic environments, delivery of bulk chemicals should be permitted only in a designated area, drainage 
from which will be directed to the neutralization system of a water treatment plant.  

Atmospheric fallout of methane and other gases 

4.1.4.35 In principle, water quality may also be impacted upon by atmospheric fallouts of gases emitted by 
the operations at DPS.  

4.1.4.36 Methane is known to occur naturally in the marine environment due to a number of factors. In 
Malta, the most relevant process would be that of microbial production of methane in anoxic marine 
sediments rich in organic matter. Methane production is accompanied by sulphur reduction into hydrogen 
sulphide. These processes may occur in the innermost parts of Marsaxlokk Bay where moderate to low 
eutrophic conditions may occur. However, the resultant levels of methane production as produced by these 
conditions are expected to be insignificant. Methane itself is quite insoluble in seawater, attaining a saturated 
concentration of only 20 to 23mg/L in pure water at 20 to 25oC.  

4.1.4.37 The occasional and operational releases of methane from the LNG facilities are expected to be low 
and generally not sufficient to increase the level of methane in the water column, except possibly in the 
immediate vicinity of the plant. The only instances when levels of methane in the water column would be 
expected to be significantly high, will be in the case of major LNG spill accidents. In such cases, methane 
levels in the surface seawater may be expected to exceed background levels by a factor of 10 to 100 times. 
Little is known about the marine ecotoxicological properties of such LNG spills. Acute toxicity and sub-lethal 
physiological changes in fish are known to occur at relatively high levels of free methane in water, as would be 
expected in spill incidents. In the present study, the most likely biological target to this risk impact would be 
the floating aquaculture fish cages off San Luċjan promontory, in the case a moderate to major spill incident 
from the LNG facilities.  

4.1.4.38 With respect to the release of chronic low-level atmospheric releases of methane from the LNG 
facilities, the subsequent levels of this gas as would be found in the water surface and water column through 
atmospheric fallout, would be expected to be very low. Subsequently the level of significance of this impact on 
water quality within the area, and especially with respect to the fish floating cages, may be expected to be low. 

4.1.4.39 Unlike methane, ammonia is much more soluble in water. Under standard conditions at 20oC, 
500g of ammonia will dissolve in 1 litre of fresh water. Ammonia along with urea, may be used in the 
abatement of NOx emissions. However since the CCGT plant will have much less emission loads of NOx than 
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the current plant, the use of ammonia as an abatement reagent is expected to be much less than at present. 
Given the results of the air quality assessment which is discussed in section 4.1.8 (on page 430 et seq), no 
abatement measures are envisaged for the proposed ElectroGas plant. 

4.1.4.40 In the case of other flue gases emitted by the CCGT plant itself, their potential atmospheric fallout 
to effect the water quality within Marsaxlokk bay would be expected to be low. Therefore, the level of 
significance of the impact of atmospheric fallouts from gases produced by the development at DPS, on water 
quality in the area is expected to be low. 

Changes in maritime traffic in the area 

4.1.4.41 A regular service of LNG carriers would need to be established with the LNG plant so as to supply 
the required cargo. According to the latest information available from ElectroGas, refuelling would be required 
at 8 to 10 times per year. In addition, gasoil as well as other reagents would need to be carried to the site also 
by ships. Currently, the DPS is supplied by regular shipments of gasoil and HFO. The LNG carriers are going to 
be considerably larger than the oil tankers which currently serve the DPS (hence the need for a jetty in deeper 
waters). Therefore larger tankers would need to visit DPS less frequently. In general, Axiak points out, LNG 
shipping is viewed as a lower risk than crude oil and HFO shipping, all things being equal. 

4.1.4.42 This maritime traffic would necessarily give rise to risks to water quality in the area, through 
operational losses of fuels and oils. Such operational risks can be mitigated through controls, monitoring and 
correction actions. Furthermore accidental spills and accidents would need to be properly addressed through 
contingency planning and through the establishment of LNG vessel safety zones in the area. 

4.1.4.43 It is assumed that no marine discharges from such traffic would be allowed in Marsaxlokk Bay, in 
compliance with IMO and Maltese regulations. Proper reception facilities for solid and liquid wastes generated 
by such carriers would need to be established (if not already available within Marsaxlokk Harbour and DPS in 
particular). 

4.1.4.44 Furthermore, it seems that the current water quality within Marsaxlokk Bay as reviewed section 3.4 
(on page 172 et seq), has not been significantly compromised by the current high level of maritime operations 
of the Malta Freeport. 

4.1.4.45 Also, the water residence time on the eastern half of Marsaxlokk Bay and along the DPS is 
sufficiently high so as to ensure a reasonable level of diffusivity within this sub-basin. This would ensure that 
any (if any) water contaminants released by the ships making use of this area, would be rapidly diffused to the 
open sea. 

4.1.4.46 Under these circumstances, the level of significance of any impact on water quality as arising from 
maritime traffic related to the proposed development may be considered to be low. This relates only to 
potential chronic and operational releases of pollutants, and not to any accidental spillages or any other 
maritime accidents.  

Permanent changes in the hydrodynamics of the area due to the construction of jetty 

4.1.4.47 The coastal engineering works may potentially lead to changes in the surface currents and possibly 
in the hydrodynamics of the immediate vicinity. Any decrease in the dispersive properties of the altered 
hydrodynamic regime may subsequently lead to reduced water quality. The significance of such an impact 
would be directly determined by the quantitative and spatial extent of such changes. 

4.1.4.48 Svašek Hydraulics (2013) were commissioned by Enemalta to specifically investigate the possibility 
of such changes in the hydrodynamics of the area which may be caused by the construction of the jetty and 
the various options of location of the various LNG components. Subsequently they produced a series of 
surface circulation patterns under different wind directions using a finite element 2-D numerical flow model. 
Such model assumed that the main driver was very mild winds (1.5m/s) that are exceeded roughly 95% of the 
time from various directions. The models also took into account the effect of cooling water intake of the power 
plant at the current rate of intake. 
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4.1.4.49 As expected, the model predicted that under all conditions, any modifications of the surface 
currents by the construction of the jetty as well as the presence of the FSU/FSRU were limited to within 1 km 
(maximum) of the jetty and coastal engineering works. Such changes did not extend neither to the innermost 
half of Marsaxlokk (off Marsaxlokk village) nor to the western basin of Marsaxlokk Bay. This effectively means 
that any change in hydrodynamics resulting from the proposed development would not aggravate any current 
problems of water contamination in such areas (due to already existing anthropogenic factors). For example, 
the occasionally weak eutrophic conditions in the innermost parts of eastern half of the bay (off Marsaxlokk 
village) would not be aggravated by predicted changes in the hydrodynamics due to the construction of the 
jetty. 

4.1.4.50 On the other hand, the same model predicted hydrodynamic changes (both increase, as well as 
decrease in surface currents and flushing rates) within a range of circa 1km from the jetty. Assuming a worst 
case scenario (i.e. the now discarded Option A, as indicated by Svašek, 2013), a significant reduction in sea 
current speeds would be evident between the shore connection of the jetty and the current intake for cooling 
water. Therefore the dispersive powers of the surface waters in immediate contact with the DPS shoreline and 
extending circa 85,000 m2 in area would be reduced. This reduction is being mostly predicted in the vicinity of 
the current intake of cooling water. 

4.1.4.51 This change in the surface hydrodynamics of this limited area may lead to accumulation of any spilt 
oil (or fuel) which may occur. Nonetheless, it is quite unlikely that such minor oil spills would be allowed to 
occur (without any prompt mitigating measures) by the management of the DPS, since if the cooling waters 
become contaminated with oil, they could lead to operational problems to the functioning of the power station 
itself. 

4.1.4.52  Taking all the above points in consideration, the likely significance of this impact on the level of 
water quality in the area as a result of changes in hydrodynamics, may be considered to be low. 

A comprehensive view of the individually identified risks. 

4.1.4.53 For the purpose of this report, environmental impacts have been identified and discussed 
separately. However, it is evident that when the same living or non-living resource is exposed simultaneously 
to more than one risk, then the combined risks may interact in a highly complex manner. In fact, such risks 
may interact in an additive, or more than additive manner. 

4.1.4.54 For example, the risks of eutrophication resulting from increased release of nutrients during the 
coast engineering works phase, as well as the potential release of other pollutants from the same operation, 
may lead to a cumulative impact on water quality in the area. However, major dredging operations, which had 
taken place in the recent past within Marsaxlokk, did not lead to any long-term and significant deterioration in 
water quality of the area. This is evident both from the limited archived data on water quality of the area, as 
well as from the continuing normal operations of fish farming in a number of floating cages at the central area 
of Marsaxlokk. 

4.1.4.55 With respect to impacts on water quality at Il-Ħofra ż-Żgħira, the this Report has suggested that the 
discharge of cooling waters will be reduced, and that the levels of residual chlorine used as a biocide, will 
remain unaltered as at present. Furthermore, the water temperatures at the inlet of cooling waters at 
Marsaxlokk, will be at least 50C below ambient, due to seawater used for degasification being discharged 
here. Therefore, it is possible that at least in certain parts of the year, the thermal plume currently being 
discharged at Il-Ħofra ż-Żgħira, will be less in volume as well as in thermal anomaly. This will lead to an overall 
reduction of current impact on water quality in the area, which will constitute an overall positive impact on 
water quality as a direct result of the development at DPS on il- Il-Ħofra ż-Żgħira. 

4.1.4.56 With respect to the chemical quality status for Marsaxlokk body of water as has been provisionally 
determined, the reviewed impacts as identified above and as arising from the proposed development as DPS 
(including the construction and operation phases), will as far as may be ascertained (on the basis of available 
data presented in this report) not lead to any deterioration from good potential status. 
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4.1.4.57 Finally, none of the impacts on water quality in the area, as identified and assessed in the above 
sections, will, according to Axiak, lead to any direct impact on climate change. One end-result of climate 
change on marine waters, is the slight acidification of surface marine waters as a result of increased levels in 
atmospheric carbon dioxide. While some of the discharges of waste-water streams as identified above, may 
lead to an occasional reduction in pH at surface waters, this impact will be restricted in spatial extent as well 
as in magnitude. Therefore, this cannot be considered as a significant factor contributing to deterioration in 
water quality in combination with impacts of climate change. 

Summary of impacts 

4.1.4.58 A summary of impacts regarding land use and land cover is presented in the following pages  
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Summary of Impacts – marine water bodies — 1 

Impact type and Source 

Impact type Effects on the quality of the waters in Marsaxlokk Bay through the release of 
particulate matter: increased turbidity 

Specific intervention  
leading to impact 

Coastal engineering works 

Project phase Construction 

Impact Receptor 

Receptor type Water quality 

Sensitivity and resilience 
toward impact 

Low to moderate 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Cumulative 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Central area of Marsaxlokk Bay and along DPS shoreline 

Short/Medium/Long 
Term 

Medium 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary for duration of construction phase 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely (if good work practices are enforced) otherwise inevitable 

Significance 
Overall Impact 

Moderate to Low 

Proposed  
Mitigation Measures 

Good practice of coastal engineering works. 
Explained in Chapter 5 

Significance 
Residual Impact  

None 

Monitoring Monitoring of water turbidity as indicated in Chapter 5. 
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Summary of Impacts – marine water bodies — 2 

Impact type and Source 

Impact type Effects on the quality of the waters in Marsaxlokk Bay through increased nutrients in 
the water body. 

Specific intervention  
leading to impact 

Coastal engineering works 

Project phase Construction 

Impact Receptor 

Receptor type Water quality 

Sensitivity and resilience 
toward impact 

Low to medium 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Cumulative 

Beneficial/Adverse Adverse 

Severity Medium 

Physical/geographic extent  Central area of Marsaxlokk Bay and along DPS shoreline 

Short/Medium/Long 
Term 

Medium 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary for duration of construction phase 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 
 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 
 

Significance 
Overall Impact 

Moderate to low 
 

Proposed  
Mitigation Measures 

Good practice of coastal engineering works. 
Explained in Chapter 5 

Significance 
Residual Impact  

None 

Monitoring Monitoring of nutrient levels as indicated in Chapter 5 
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Summary of Impacts – marine water bodies — 3 

Impact type and Source 

Impact type Effects on the quality of the waters in Marsaxlokk Bay through releases of oil/fuel 
and other contaminants. 

Specific intervention  
leading to impact 

Land-based activities and Increased maritime activities related to coastal 
engineering works  

Project phase Construction 

Impact Receptor 

Receptor type Water and sediment quality 

Sensitivity and resilience 
toward impact 

Medium 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Cumulative 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Central area of Marsaxlokk Bay but mostly in vicinity of coastal works  

Short/Medium/Long 
Term 

Medium 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary for duration of construction phase 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely to remote  
(if good work practices are enforced)  

Significance 
Overall Impact 

Moderate to low 
 

Proposed  
Mitigation Measures 

Good practice of coastal engineering works. 
Explained in Chapter 5 

Significance 
Residual Impact  

None 

Monitoring Monitoring as indicated in Chapter 5 
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Summary of Impacts – marine water bodies — 4 

Impact type and Source 

Impact type Effects on the quality of the waters in Marsaxlokk Bay through discharge of re-
gasification waters 

Specific intervention  
leading to impact 

Re-gasification of LNG  
 

Project phase Operation 

Impact Receptor 

Receptor type Water and sediment quality 
 

Sensitivity and resilience 
toward impact 

Medium 
 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Immediate vicinity of discharge point 

Short/Medium/Long 
Term 

Long 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Revrsible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely 

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Need to monitor spatial extent of cool plume 

Significance 
Residual Impact  

Low 

Monitoring Need to monitor spatial extent of cool plume 
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Summary of Impacts – marine water bodies — 5 

Impact type and Source 

Impact type Effects on the quality of the waters through the discharge of other wastewater 
streams 

Specific intervention  
leading to impact 

From CCGT and LNG facilities 

Project phase Operation 

Impact Receptor 

Receptor type Water and sediment quality 

Sensitivity and resilience 
toward impact 

Medium 
 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and cumulative 

Beneficial/Adverse Adverse 

Severity Medium to low depending on nature of contaminants 

Physical/geographic extent  Ħofra ż-Żgħira or near vicinity of discharge points 

Short/Medium/Long 
Term 

Long 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely 

Significance 
Overall Impact 

Moderate to low 

Proposed  
Mitigation Measures 

Strict compliance with all discharge regulations. Good workmanship and strict 
supervision of all operations including water treatment. 

Significance 
Residual Impact  

Low 

Monitoring More comprehensive monitoring of the chemical profiles of the various waste-
streams 
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Summary of Impacts – marine water bodies — 6 

Impact type and Source 

Impact type Effects on the quality of the waters in Marsaxlokk Bay through atmospheric fallout 
into the water column of gases emitted by the developments at DPS 

Specific intervention  
leading to impact 

Re-gasification plant, storage facilities 

Project phase Operation 

Impact Receptor 

Receptor type Water and sediment quality 

Sensitivity and resilience 
toward impact 

High 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Central part of Marsaxlokk Bay and near jetty 

Short/Medium/Long 
Term 

Long 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Uncertain 

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Minimisation of all gaseous emissions. 

Significance 
Residual Impact  

Low 

Monitoring NA 
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Summary of Impacts – marine water bodies — 7 

Impact type and Source 

Impact type Effects on the quality of the waters through increased maritime traffic and increased 
potential operational releases of pollutants such as fuels and lubricating oils 

Specific intervention  
leading to impact 

LNG and other carriers  

Project phase Operation 

Impact Receptor 

Receptor type Water and sediment quality 

Sensitivity and resilience 
toward impact 

High 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity Medium 

Physical/geographic extent  Central part of Marsaxlokk Bay and near jetty 

Short/Medium/Long 
Term 

Long 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely 

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Proper supervision of harbour and maritime activities. Full compliance by maritime 
operators to regulations controlling solid and liquid wastes by ships in harbours 

Significance 
Residual Impact  

Low 

Monitoring NA 
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Summary of Impacts – marine water bodies — 8 

Impact type and Source 

Impact type Effects on the quality of the waters through changes in the hydrodynamics of the 
water body 

Specific intervention  
leading to impact 

Construction of jetty leading to reduced diffusivity of marine contaminants. 

Project phase Operation 

Impact Receptor 

Receptor type Water and sediment quality 

Sensitivity and resilience 
toward impact 

High 
 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Indirect 

Beneficial/Adverse Adverse 

Severity Medium 

Physical/geographic extent  Eastern half of Marsaxlokk Bay and along DPS shoreline 

Short/Medium/Long 
Term 

Long 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Medium 

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Proper supervision of DPS operations to avoid any oil spills in immediate vicinity of 
cooling water intake. Prompt contingency planning to control such minor spills, if 
they occur. 

Significance 
Residual Impact  

Low 

Monitoring NA 
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4.1.5 Ecology: terrestrial and marine ecology 

A Terrestrial ecology 

Introduction 

4.1.5.1 The Lanfranco & Cassar terrestrial ecology ESR submits the following assessment criteria for the 
evaluation of impacts on marine benthic communities and habitats 

Table 4-20: Assessment criteria — duration of impact 
Categories Criteria 

Permanent Impact would still be detectable following decommissioning of project 

Semi-permanent  Impact would persist throughout operational duration of project 

Temporary Impact would persist throughout construction/preparation phase of project; effects on 
organisms would be buffered by ecological processes (e.g. succession & dispersal) 

 
Table 4-21: Assessment criteria — extent of impacts 
Categories Criteria 

Widespread Impact is expected to affect receptors further than 100m away from its source; may affect the 
entire area of influence and may extend beyond the boundaries of the As into adjacent areas 

Contained  Impact is expected to affect receptors within a radius of 100m of its source 

Localised Impact is expected to affect receptors within a radius of 10m of its source 

Restricted Impact is only expected to affect receptors in the immediate vicinity of its source 
 
Table 4-22: Assessment criteria — significance 
Categories Criteria 

High Reduction in extent of habitat, loss of individuals, loss of metapopulations, modification of 
interspecific and intraspecific interactions resulting in detectable deviation from the general 
dynamic trajectory in the affected communities 

Moderate  Reduction in extent of habitat, loss of individuals; modification of interspecific and 
intraspecific interactions may occur but would be contextually restricted and not sufficient to 
alter the general dynamic trajectory in the affected communities 

Insignificant No change in the extent of habitat; no loss of individuals or metapopulations that is 
detectable with standard methods of survey; no modification of interspecific and intraspecific 
interactions 

 
Table 4-23: Assessment criteria — direct/indirect 
Categories Criteria 

Direct Changes in environmental components that result from direct cause-effect consequences of 
interactions between the environment and project activities 

Indirect Result from cause-effect consequences of interactions between the environment and direct 
impacts 

 
Table 4-24: Assessment criteria — adverse/beneficial 
Categories Criteria 

Adverse A reduction in the sustainability of the resource under consideration. Directly attributable to 
project actions and distinguishable from background fluctuations in the dynamic ecological 
trajectory of populations and metapopulations 

Beneficial  An increase in the sustainability of the resource under consideration. Directly attributable to 
project actions and distinguishable from background fluctuations in the dynamic ecological 
trajectory of populations and metapopulations 
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Table 4-25: Assessment criteria — occurrence of a specific impact 
Categories Criteria 

Definite Impact will occur irrespective of any mitigation measures taken 

Likely Impact may occur despite the implementation of mitigation measures 

Unlikely Impact would only occur in cases of major mitigation failure 

Highly unlikely Occurrence of impact should be considered an exceptional event 
 
Table 4-26: Assessment criteria — reversibility/irreversibility 
Categories Criteria 

Reversible State of the resource is potentially expected to return to baseline background level 
fluctuations in the dynamic ecological trajectory of populations and metapopulations 
(according to current state of knowledge of the resource and its responses) following 
cessation of the source of impact 

Irreversible Impact is expected to cause partial or total destruction of the resource and a return of the 
state of the resource to baseline levels (in ecological time) should be considered highly 
improbable 

 
Table 4-27: Assessment criteria — residual impacts 
Categories Criteria 

High Potential impact could threaten resilience of the resource and should be considered a 
management concern 

Moderate Potential impact could result in a decline in resource to lower-than-baseline but stable levels 
in the study area after project closure and into the foreseeable future 

Low Potential impact may result in a slight decline in resource in study area during the life of the 
project 

Insignificant Potential impact may result in a slight decline in resource in study area during construction 
phase, but the resource should return to baseline levels 

 

Likely impacts of the proposed development 

Relevant project actions during construction phase 

4.1.5.2 The general processes envisaged during the construction phase of the proposed project are the 
following: 

1. Project Action 1: Excavation, stabilisation and construction works 

a. Stabilisation works in the CCGT site (in Area A) and re-gas facility site (part of Area B); 
b. Possible displacement of unconsolidated material in the re-gas facility site; 
c. Construction of the CCGT; 
d. Trenching works; 

2. Project Action 2: Storage of materials 

a. Storage of excavated material; 
b. Storage of construction materials and possible contaminants; 

3. Project Action 3: Site illumination during the night. 

4.1.5.3 The general processes envisaged during the operations phase of the proposed project are the 
following: 

4. Project Action 4: Emission of primary and secondary pollutants; 

5. Project Action 5: Storage of fuels and possible contaminants. 
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Project action 1: Excavation, stabilisation and construction works in CCGT site and re-gas 
facility site 

Predicted impact: obliteration of biological communities 

4.1.5.4 Excavation, stabilisation and construction works in Area A (the part allocated for the CCGT) and 
Area B (the part allocated for the re-gas facility) would be expected to degrade or obliterate all habitats and 
sessile biota in these areas and lead to the displacement of vagile fauna from the affected areas and their 
vicinity. 

Receptors 

4.1.5.5 Sensitive biological receptors are the floral and faunal assemblages colonising the parts of Area A 
and Area B where the CCGT plant and re-gas facility would be located and their immediate environs. These 
areas represent land that was reclaimed during the construction of the DPS complex. As such, the species in 
these areas consist of ruderals infiltrating ornamental assemblages in Area A, and ruderals colonising a 
recently-established and highly disturbed habitat in the Area B. The plants that will be directly affected by 
modification of habitat in Area A and Area B therefore include introduced species, species associated with 
disturbed habitats and species representing the pioneer stages of secondary ecological succession. There 
were no plant species of conservation concern in the Area A and its immediate environs whilst the 
unconsolidated mound in Area B (adjacent to the re-gas facility site) was colonised by two species of positive 
conservation significance: Maltese Salt-Tree (Darniella melitensis) [RDB: Endemic] and Eastern Phagnalon 
(Phagnalon graecum subsp. ginzbergeri) [RDB: Rest (MED)]. The re-gas facility site also represents a potential 
habitat for reptiles and small mammals (and other animals) and removal or disturbance of the mound will 
displace or eradicate any such populations. 

Proposed mitigation measures 

4.1.5.6 None. 

Predicted impact: disturbance arising from noise and vibration 

4.1.5.7 Excavation, stabilisation and construction works are expected to generate considerable ground-
borne vibration that will affect a wide area, well beyond the boundaries of the AoS, since vibrations propagate 
for long distances in a relatively dense medium such as rock. These activities would also be expected to 
generate considerable noise pollution. Noise and vibration are likely to disturb birds, bats and small mammals 
and may cause these to relocate from the AoS and from adjacent areas. 

Receptors 

4.1.5.8 All faunal assemblages within the AoS and its immediate environs for noise; all faunal 
assemblages within the AoS and a considerable radius around it for vibrations. 

Proposed mitigation measures 

4.1.5.9 Use of damping mechanisms to reduce effects of vibrations. 

Predicted impact: effects of windblown limestone dust on habitats and biota 

4.1.5.10 Excavation and stabilisation works would be expected to generate fine particulates that are subject 
to transport by wind, by surface runoff following rainfall and by downslope slumping when these activities take 
place on sloping ground. Fine material stored in stockpiles can be subject to entrainment at wind speeds in 
excess of about 5 ms-1 which, in the Maltese Islands, are most likely to blow from the northwest or west52. The 
direction of travel of windborne particulate is dependent on the time of year during which excavation is carried 
out. Windborne particulate emissions would enter adjacent habitats and may result in increased soil alkalinity. 
This factor is biologically-significant since pH level influences the solubility of various nutrients and the rate at 
which they are absorbed by vegetation. Increased fallout of particulates may coat the photosynthetic organs of 
plants leading to reduced incidence of light on these surfaces, with subsequent reductions in efficiency of 
photosynthesis, transpiration and thermoregulation. Abrasion of exposed plant surfaces is another impact 
that may be attributable to fallout of dust. Increased incidence of plant pests and diseases may also be a 
consequence of heavy dust loading on plants since dust deposits can act as a medium for the growth of 
fungal diseases. Deposits of dust on animals, particularly sedentary and slow-moving species may interfere 



 page 393 of 627 

with their biological functions as well as render their microhabitats unsuitable, depending on how heavy 
particulate deposition is. Particulates entering the soil may have a very long residence time; however, given 
the high limestone content of local soils, the addition of limestone dust to soil is not expected to exert any 
significant effects. 

Receptors 

4.1.5.11 Sensitive biological receptors are the floral and faunal assemblages within the AoS and its 
environs. Assemblages outside the AoS but within range of windborne particulate would also be affected, 
although to a lesser extent, as clouds of dust would be subject to dispersion with distance and would be 
expected to have lost coarser fractions through earlier fallout. The direction of travel of windborne particulate 
is dependent on the time of year during which excavation is carried out. Particulate generated during the wet-
season would be expected to be subject to windborne transport in a predominantly south-easterly direction, 
towards the sea whilst dry-season excavation would generate particulate that may predominantly be 
transported in a northerly and north-westerly direction towards inland areas. The distribution of windborne 
particulate will also be modulated by the specific topography of the site, with a flat site of operations backed 
by high cliff. This may channel particulates into the atmosphere in unpredictable ways. Possible sinks for 
windborne particulate are the assemblages dominated by Maltese Salt-Tree (Darniella melitensis) [RDB: 
Endemic] on the slopes surrounding the DPS complex. Such assemblages are already exposed to input of 
particulates transported from the unconsolidated mound of rubble the re-gas facility site and are presumably 
tolerant of such pressures. Waterborne particulate would not be expected to affect terrestrial habitats in the 
AoS and its environs as the lower elevation of the site of the DPS complex relative to the surroundings 
suggests that fluid flows from the site would be likely to enter the marine environment, where this may 
constitute a significant impact.  

Proposed mitigation measures 

4.1.5.12 A number of dust-suppression measures may be considered to minimise wind-blown dispersion. 
These include collection of fine particulates generated during any on-site working of stone, covering of stored 
material, and water-spraying of active areas. It should be emphasised that wash-down of particulate may, 
unless controlled, convert windborne particulate into waterborne particulate which would be subject to further 
redistribution in surface runoff. In this case, given the topography in the AoS, the sink for such flows may be 
the sea, where this may constitute a significant impact as indicated in paragraph 4.1.5.11 above. 

Project action 2a: Storage of excavated material 

Predicted impact: obliteration of biological communities in possible storage sites 

4.1.5.13 Temporary storage of construction debris, rubble, soil, and construction material would obliterate 
all habitats and biota under the footprint of the stockpiles used for this purpose. It is assumed that any 
stockpiles will be situated within the boundary of the DPS complex and would therefore not affect biota of 
positive conservation significance. 

Receptors 

4.1.5.14 Any biota within the footprint of stockpiles. 

Proposed mitigation measures 

4.1.5.15 Stockpiles of excavated materials should either be removed or be underlain with porous bedding 
and covered with a tarpaulin in order to minimise redistribution by wind and water. Duration of on-site storage 
of excavated material should be as brief as possible to reduce opportunities for winnowing of sediment. 
Limiting the height and slope of the stockpiles in order to reduce wind erosion and wet suppression of dust, 
using sprinklers should also be considered. Wet suppression of dust may however generate fluid flows that, 
unless contained, may flow into the sea. Siting of stockpiles away from the rupestral habitats characterising 
the western perimeter of the DPS complex should also be considered. 
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Predicted impact: redistribution of particulates 

4.1.5.16 Temporary storage of construction debris, rubble, soil, and construction material on the site may 
provide opportunities for winnowing and erosion of particulates. Unprotected stockpiles would provide 
surfaces exposed to redistribution of dust by wind and by surface runoff. The impact of windblown and 
waterborne particulate on terrestrial ecological resources in the AoS and its environs is described earlier. 
Sediment transported outside the margins of the excavated areas by wind and subsequently deposited on the 
surface may be subject to further transport and redeposition by storm water. The effects of such an impact 
are however likely to attenuate in the longer term as the particulate load would be diluted by further 
redistribution. These impacts are expected to operate throughout the excavation and construction phase and 
would impact areas downwind of the footprint of proposed development.  

Receptors 

4.1.5.17 The most sensitive assemblages are the rupestral assemblages dominated by Maltese Salt-Tree 
(Darniella melitensis) [RDB: Endemic] on the slopes surrounding the DPS complex. The steep angle of slope of 
these habitats suggests that large-scale accumulations of transported particulate would be unstable and 
subject to further downslope transport through slumping. 

Proposed mitigation measures 

4.1.5.18 Stockpiles should be insulation using a protective covering. The height and slope of the stockpiles 
should be limited in order to reduce wind erosion. Use of wind breaks around the stockpiles would reduce the 
frequency of entrainment of particulate by wind. 

Predicted impact: proliferation of ruderal species 

4.1.5.19 The availability of large quantities of bare construction debris will promote their colonisation by 
ruderals, and therefore provide a centre from where such ruderals may infiltrate adjacent habitats. 
Nonetheless, it should be borne in mind that the DPS and its environs are already characterised by numerous 
reservoirs of ruderal species and it is likely that episodes of infiltration into established communities in the 
vicinity have already occurred in the past. As such, the presence of any persistent piles of debris within the 
DPS complex would be expected to modify the magnitude of the impact rather than its nature. 

Receptors 

4.1.5.20 Assemblages in the vicinity of stockpiles and within dispersal range of ruderal species. The most 
sensitive assemblages are the rupestral assemblages dominated by Maltese Salt-Tree (Darniella melitensis) 
[RDB: Endemic] on the slopes surrounding the DPS complex. The high abiotic stress characteristic of such 
habitats however implies that large-scale and longer-term establishment of relatively unspecialised ruderal 
assemblages is unlikely.  

Proposed mitigation measures 

4.1.5.21 Insulation of stockpiles in order to minimise dispersal of propagules. 

Predicted impact: degradation of biological communities due to leakages 

4.1.5.22 Higher volumes of traffic than at present are likely to be attracted to the DPS complex throughout 
the construction phase. Traffic to and from the site will involve the passage of heavy vehicles generating 
opportunities for spillages of fuel and transported materials as well as fallout from exhaust streams. Any 
impacts arising from this source would be dependent on the volume of spillage and on specific weather 
conditions at the time of spillage. It should be stressed that concentrated discharges of oils and fuels would 
generally be expected to exert toxic effects on vegetation and other biota along their route of redistribution. 
Apart from ‘acute’ effects such as the ones described, possible impact may be constituted by ‘chronic’ effects 
derived from small quantities of operational leakages. If high volumes of vehicular traffic are envisaged, the 
cumulative ‘chronic’ effects may be significant. 

Receptors 

4.1.5.23 Assemblages directly exposed to such leakages. Any fluid flows arising within the boundary of the 
DPS complex would not be expected to affect other habitats within the AoS as the direction of flow would be 
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towards the sea. Spillages along Triq Delimara may flow downhill along the roads skirting the AoS but are 
unlikely to reach the cliff faces colonised by a Maltese Rdum community dominated by Darniella melitensis. 

Proposed mitigation measures 

4.1.5.24 Containment of spillages through secure storage and confinement of loads in vehicles. This should 
be particularly stringent for loads of oils, solvents and other hazardous chemicals. 

Project action 2b: Storage of construction materials and wastes 

Predicted impact: degradation of biological communities due to leakages 

4.1.5.25 The PDS suggests that various materials, including hazardous material (such as cement), fuels, 
solvents, and lubricants may be utilised on-site when construction works are taking place. The storage of such 
materials generates opportunities for leakage (in the case of fluids) or windborne transport (in the case of 
gases, aerosols or particulates) into the AoS and its environs during use, during transfer operations, or 
through misuse or through accident. Other forms of waste, including combustible waste and sanitary waste 
are also expected to be generated during the construction phase. 

Receptors 

4.1.5.26 Assemblages directly exposed to such leakages. Any impacts arising from this source would be 
dependent on the materials and chemicals involved, on the volume of leakage and on specific weather 
conditions at the time of leakage. It should be stressed that concentrated leakages of oils, other fuels and of 
solvents would generally be expected to exert toxic effects on vegetation and other biota along their route of 
redistribution. Impacts also depend on the location of storage sites of such contaminants. Any fluid flows 
arising within the boundary of the DPS complex would not be expected to affect other habitats within the AoS 
as the direction of flow would be towards the sea. Depending on the nature of the substratum, significant 
leakages may permeate through the underlying rock, reaching the sea through discontinuities and other 
pathways in the rock. 

Mitigation measures 

4.1.5.27 Secure storage of potential pollutants (including oils and cement) with secondary containment and 
fire-prevention systems. Storage of minimum quantities required and good operational practice will reduce the 
potential for accidents. A contingency plan to clean up spills, should such occur, should also be established 

Project action 3: Site illumination during the night 

Predicted impact: disturbance of susceptible fauna 

4.1.5.28 Artificial lighting of the area of construction would cause disturbance of wildlife due to elevated 
light levels and impacts arising from longer period of illumination of habitat patches. Illumination of the site 
will serve to attract night-flying insects increasing the opportunity for these to be predated by insectivorous 
animals (e.g. bats and geckoes) as well as mortality by other means, including trampling by personnel in the 
area. Lights will disturb any susceptible fauna (including reptiles, birds, bats, hedgehogs and shrews) that may 
use natural or man-made features in the vicinity as refuges, roosting and nesting sites. It should be 
emphasised that this impact already exists, as the area occupied by the DPS complex is presently illuminated 
during the night. Any additional illumination will modify the magnitude of the impact rather than the nature of 
the impact. 

Receptors 

4.1.5.29 Principal receptors are likely to be birds, bats, other nocturnal mammals, nocturnal reptiles, and 
nocturnal insects that respond to intense light sources. 

Mitigation measures 

4.1.5.30 Use of downward facing lights, although such lights may still cause light pollution that may 
negatively influence wildlife. Use of low intensity lighting is recommended where possible. 
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Project action 4: Emission of primary and secondary pollutants 

4.1.5.31 This assessment of the probable impacts during the operational phase of the DPS complex is 
general and is limited to effects on biological receptors in the AoS. 

Predicted impact: possible damage to vegetation  

4.1.5.32 Operation of the DPS would be expected to generate various pollutants including NOx and their 
secondary pollutants, including atmospheric acids. Acidic fallout may exert a direct negative impact on 
vegetation. It should be emphasised that, at present, the DPS already produces such atmospheric pollutants 
and has been doing so for the duration of its commission. As such, the vegetation assemblages in the AoS 
and its environs have already undergone selection for tolerance to this source of stress. The proposed power-
generation processes are expected, according to the PDS, to release lower volumes of NOx into the 
atmosphere, suggesting that impacts (such as possible damage to vegetation) would not be of a higher 
magnitude than at present.  

Receptors 

4.1.5.33 The relevant biological receptors associated with this source of impact have been described in 
Paragraph 4.1.5.11 above 

Proposed mitigation measures 

4.1.5.34 Reduction of NOx emissions may be achieved through the use of appropriate abatement measures, 
as currently used in the existing DPS and as proposed for the new development. 

Project action 5: Storage of fuels and possible contaminants 

4.1.5.35 The predicted impact, susceptible receptors within the AoS and proposed mitigation measures for 
this project action have been described in Paragraph 4.1.5.25 above These would also apply to temporary 
storage of the waste stream generated by operation of the DPS, including inert solid waste, toxic waste and 
organic waste.  

Summary of impacts 

4.1.5.36 A summary of impacts regarding land use and land cover is presented in the following pages  
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Summary of Impacts – terrestrial ecology 

Impact type and Source 

Impact type Obliteration of biological communities (Construction works in the area of the 
proposed footprint) 

Specific intervention  
leading to impact 

Excavation, stabilisation and construction works in the NW area and the SW area of 
the AoS; Storage of excavated material. 

Project phase Construction 

Impact Receptor 

Receptor type Flora and non-motile or slow-moving fauna 

Sensitivity and resilience 
toward impact 

High 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity High in the area of the proposed footprint 

Physical/geographic extent  Contained; loss of biological assemblages would be expected to occur within the 
footprint of construction and the immediate environs. 

Short/Medium/Long 
Term 

Short (immediate effect) 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 

Significance 
Overall Impact 

High in the area of the proposed footprint. Two species of conservation significance, 
Darniella melitensis and Phagnalon graecum subsp. ginzbergeri were noted from 
Site B 

Proposed  
Mitigation Measures 

None 

Significance 
Residual Impact  

Insignificant to Low; this conclusion is based on observation of recolonisation by 
shrub formations in areas impacted by construction of the DPS complex in the early 
1990s. 

Monitoring NA 

   



page 398 of 627 

B Vertebrates 

Introduction 

4.1.5.37 John J Borg argues that considering that the area is already very much disturbed especially through 
the construction of the Delimara Power station and by the roads leading to it, the current project which will 
take place within the same footprint is not envisaged to affect much the vertebrate fauna of the area. Any 
damage that may have been caused to the ecosystem of the area was made when the original power station 
was constructed.  

4.1.5.38 During the construction phase there may be some degree of disturbance to the vertebrate fauna 
especially birds, breeding in the immediate vicinity of the construction site.  

4.1.5.39 In his view, the main issue in the area which needs to be addressed is the light pollution problem. 
Given the policy position in the MBLP regarding the transformation of the Delimara peninsula into a nature 
park (which would be amalgamated with existing one in Xrobb il-Għaġin), the protection, as it were, of the 
area's dark sky heritage should be a priority. 

Light pollution 

4.1.5.40 The use of light sources from land and at sea is of particular concern. It is known that light 
interferes with the life style of birds and other biota including bats. In those areas where electricity has been 
installed especially those close to seabird colonies, birds have completely deserted the site. Such incidents 
occurred at Xlendi Bay in Gozo, Ħal Far/Wied Moqbol. Shearwaters are so susceptible to light that they do not 
visit the colonies on moonlit nights.  

4.1.5.41 Young birds departing on their maiden flight at night are regularly attracted to illuminated areas 
after they leave their nests. The nearest breeding colonies are located at Bengħisa proceeding westwards 
through Ħal-Far and on towards Wied iż-Żurrieq, where both Scopoli’s and Yelkouan Shearwaters breed. Apart 
from the two breeding shearwaters, the lights at the mouth of Marsaxlokk Bay (including the Freeport) have 
attracted young Storm-petrels from the Filfla colony as well as the first documented record of the Manx 
Shearwater Puffinus puffinus in the Maltese Islands. 

4.1.5.42 Birds and other animals found close to light sources are known to behave in an abnormal way; 
several species of birds remain active during night time. It is not infrequent to hear Robins Erithacus rubecula 
and Black Redstarts Phoenicurus ochrurus singing throughout the night when their roost site is 'bathed' in 
light. Light also disrupts the normal cycle of other vertebrates as well as numerous species of invertebrates. 

Noise pollution 

4.1.5.43 Borg notes that the noise that can be generated from the CCGT and the FSU can cause the 
abandonment of area by vertebrate fauna. The significance of their impact would depend on how well the 
operator will manage to control noise emissions. 

Summary of impacts 

4.1.5.44 A summary of impacts regarding land use and land cover is presented in the following pages  
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Summary of Impacts – vertebrates — 1 

Impact type and Source 

Impact type Light spillage 

Specific intervention  
leading to impact 

Disruption of normal behaviour in vertebrate fauna 

Project phase Construction and Operations 

Impact Receptor 

Receptor type Vertebrate fauna 

Sensitivity and resilience 
toward impact 

High 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct impacts on the local fauna as well as on fledging seabirds from nearby 
colonies of Bengħisa and Ħal-Far 

Beneficial/Adverse Adverse 

Severity High 

Physical/geographic extent  Immediate area as well as east coast of Marsaxlokk bay 

Short/Medium/Long 
Term 

Long term 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible of mitigation measures are taken on the lighting units 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 
 

Significance 
Overall Impact 

Moderate to high 

Proposed  
Mitigation Measures 

Avoid light spillage through the use of fixtures that are acceptable to the 
International Dark Sky Association 

Significance 
Residual Impact  

Depends on the quality the fixtures 

Monitoring NA 
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Summary of Impacts – vertebrates — 2 

Impact type and Source 

Impact type Noise 

Specific intervention  
leading to impact 

Abandonment of area by vertebrate fauna 

Project phase Throughout all phases 

Impact Receptor 

Receptor type Vertebrate fauna 

Sensitivity and resilience 
toward impact 

High 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct impacts on the local fauna 

Beneficial/Adverse Adverse 

Severity Medium 

Physical/geographic extent  Immediate area 

Short/Medium/Long 
Term 

Long term 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible only if low noise generators are used. 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

inevitable 
 

Significance 
Overall Impact 

Moderate 

Proposed  
Mitigation Measures 

Appropriate noise control, given that CCGT plants and FSU are known for the noise 
that they can emit 

Significance 
Residual Impact  

Depends on the quality the fixtures 

Monitoring NA 
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C Marine ecology 

Introduction 

4.1.5.45 The Borg & Evans (2013) marine ecology ESR submits the following assessment criteria for the 
evaluation of impacts on marine benthic communities and habitats. In their assessment of impacts, the 
authors followed these procedures: 

 The main source of impact was identified and described, and specifically established as 
adverse or beneficial. 

 The likely severity and extent, as well as the receptors and sensitivity of the latter were 
described. 

 Any possible mitigation measures were indicated.  

 The following criteria were formulated to determine the level of overall impact: 

 High: high level of impact that may extend well beyond the area of influence, which will 
probably leave some permanent/residual effects, and which may not necessarily be 
mitigated. 

 Moderate: moderate level of impact that may extend beyond the area of influence and 
occurring over a longer time period of several months, and which may not necessarily be 
mitigated. 

 Low: low level of impact that is localised in space, i.e. within the AoS, and occurring over a 
short time period of a few days to a few weeks, and which may be mitigated. 

 Insignificant: no impact or change is predicted in space and time; 

Table 4-28: Assessment criteria — beneficial/adverse 
Categories Criteria 

High Large impact expected to extend well beyond the area of influence and which may not 
necessarily be mitigated. 

Moderate  Impact may extend beyond the area of influence considered in the ecological study and 
occurring over a longer time period of several months, and which may not necessarily be 
mitigated. 

Low Impact is localised in space and occurring over a short time period of a few days to a few 
weeks, and which may be mitigated. 

Insignificant No impact or change is predicted in space and time. 
 
Table 4-29: Assessment criteria — severity 
Categories Criteria 

High Impact would result in large and widespread (within a large part of the AoS and possibly 
beyond ) adverse effects on biota, including decimation 

Moderate  Impact would result in considerable adverse effects on biota, possibly including decimation, 
within a small part of the AoS. Biota in other parts of the AoS and beyond would not be 
affected adversely, or if so would not be decimated and eventually recover. 

Low Impact would possibly but not necessarily result in decimation of some biota within very small 
part of the AoS. Biota in other parts of the AoS and beyond would not be affected adversely. 

Incognisant No adverse impact on the biota. 
 
Table 4-30: Assessment criteria — probability of impact occurring 
Categories Criteria 

High Large impact is highly probable and cannot be avoided if the development is to be made. 
Mitigation measures may reduce the level of impact but this may still remain high. 

Moderate  Some impact is probable and cannot be avoided if the development is to be made. Mitigation 
measures may reduce the level of impact but this may still remain moderate. 
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Table 4-30: Assessment criteria — probability of impact occurring 
Categories Criteria 

Low Low impact will occur but which can be avoided by implementing mitigation measures 

Insignificant No impact will occur 
 
Table 4-31: Assessment criteria — Overall impact 
Categories Criteria 

High Large impact that is expected to extend well beyond the area of influence, may leave 
permanent effects in space and time, at least in some area/s, and which may not necessarily 
be mitigated. 

Moderate  Some impact which is not expected to extend beyond the area of influence, may or may not 
leave some permanent effects in space and time, and which may be mitigated but not fully 
so. 

Low Small impact is restricted to a very small area/s within the area of influence, is not expected 
to leave permanent effects in space and occurring over a short time, and which may be 
mitigated. 

Insignificant No impact or change is predicted in space and time. 
 
Table 4-32: Assessment criteria — residual impact 
Categories Criteria 

High Large impact or its effects that will have permanent effects or which may prevail for a very 
long period following the development works 

Moderate  Some impact that will possibly have some permanent or long term effects following the 
development works 

Low Low impact which will not leave any permanent or long term effects following the 
development works — impact will prevail only during the holding of the development works 

Insignificant No residual effects 
 

Likely impacts of the proposed development 

Construction phase 

4.1.5.46 Construction and installation of the CCGT and LNG is expected to extend over a maximum period of 
15 months. The following are the activities and interventions during the construction phase which are 
expected to have an impact on shore and marine biota and habitats: 

 Site clearance, excavation, piling, concreting and construction of the CCGT on land at Area A 
and deployment of the re-gasification facility, as well as excavation and trenching works on land 
that are required to connect the CCGT to the other components of the proposed development, 
and to connect the former to the existing distribution network. 

 Installation of marine structures, namely the FSU, jetty, pier and laying of the rock armour. 

 Discharges to the marine environment and other disturbance activities resulting from vessels 
and equipment used in the sea that will support the construction works, as well as vessels, 
barges and equipment used in the sea for deployment of the FSU, jetty, pier and rock armour. 

4.1.5.47 The construction works will be carried out on the Marsaxlokk Bay side of Delimara. No such activity 
will take place at il-Ħofra ż-Żgħira. Therefore, only the AoS onto which the DPS abuts is deemed prone to the 
potential adverse impacts of the construction phase, as described below. 

Site clearance, excavation, piling, concreting and construction/installation works 

Source of impact 
 Accidental and/or deliberate spillage of construction material and/or excavation waste. 

 Accidental and/or deliberate spillage of toxic substances and contaminants. 
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 Disturbance from increased vessel traffic. 

Accidental and/or deliberate spillages of construction material and/or excavation waste 

4.1.5.48 As is noted by Axiak in section 4.1.4, there is a real potential for accidental or deliberate 
introduction of material resulting from the works into the marine environment. Debris, spoil, rubble, raw 
building material stored on-site, and concrete mixes and mortars may find their way into the marine 
environment. This may be due to deliberate or accidental spillage, or, more likely, due to transport by wind, 
water run-off or strong wave action. 

4.1.5.49 Run-off has the potential to transport all manner of material from large blocks of stone to very fine 
suspended particles, depending on the severity of the run-off event. The impact of transported material would 
depend greatly on its size: at one extreme, heavy objects would mechanically damage biota and cover the 
seabed; at the other, fine particles would increase turbidity, decrease light penetration, and cover existing 
benthic assemblages. 

4.1.5.50 Settling of fine particles on marine bottoms that themselves consists of fine sediment is not 
expected to have any large impact; however, photosynthetic organisms, including algae and seagrasses 
present off Delimara, may be adversely affected by a reduction in photosynthetically active radiation reaching 
the bottom. Dissolved substances and suspended particles in the water column, such as may potentially be 
introduced by runoff or strong wave action, can result in turbid conditions. The suspended particulate matter 
and plankton attenuate light by absorption and scattering so that the amount of light reaching the 
photosynthetic tissues of attached algae and of the seagrasses present is considerably reduced. Dissolved 
nutrients may cause epiphytic assemblages on the seagrasses to proliferate, again reducing the amount of 
light that reaches the plants’ photosynthetic tissues. If the quantity of photosynthetically active radiation 
reaching the photosynthetic tissues of seagrasses is significantly reduced, the plants would show a decrease 
in growth rate and in extreme situations, may finally die off altogether. Additionally, an increase in epiphyte 
load would render the leaves of the seagrasses more susceptible to damage by waves and currents through 
an increase in mechanical resistance. 

4.1.5.51 Increased turbidity is likely to result in a reduction in the pelagic and demersal fish fauna of the 
areas adjacent to the site of operations. 

4.1.5.52 Fine particles would also be transported into the sea by wind. The most likely marine receptors 
include assemblages of photophilic algae growing on hard substrata, the seagrass meadows, as well as bare 
sediment. Receptors of conservation importance likely to be affected are the seagrasses Posidonia oceanica 
and Cymodocea nodosa. 

4.1.5.53 The waters inside Marsaxlokk Bay, particularly those in its inner reaches and at Delimara already 
have some suspended sediment in the water column, as is noted section 3.4. Therefore, the biota present in 
the AoS are already adapted to life in turbid water with some nutrients present. However, this also means that 
some species, namely the seagrasses Posidonia oceanica and Cymodocea nodosa are already stressed such 
that further stress induced through further sediment loading of the water column may result in larger adverse 
effects than would otherwise be experienced by the plants had they been in a better state of health, and 
which in the worst case scenario may lead to their demise. 

4.1.5.54 The amounts and rates of discharge of the materials referred to above would depend heavily on a 
number of factors and variables, including the nature of works to be undertaken, level of workmanship and 
supervision of works, application of precautionary measures, grain size of the spilled material, the 
hydrodynamic regime of the area, and the duration and time of year when the works are carried out (due to 
the indirect influence of rainfall, wave action and sea currents). Good practice and measures to reduce 
spillage into the marine environment, hence ones that prevent pollution of the marine environment, would be 
important to mitigate adverse impacts. 

4.1.5.55 Taking the above into consideration, the overall level of impact is deemed by Borg & Evans low to 
moderate. 
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4.1.5.56 With respect to the duration of impact and residual effects; the impacts would operate during 
clearance, excavation, piling, concreting and construction phase of the project. Inert material introduced to 
the marine environment would remain there for long periods of time (decades) and would continue having a 
mechanical effect. Eventually this material is expected to become incorporated within the existing sediment in 
the case of fine material on sediment bottoms, or would become colonised by marine life, in the case of larger 
items, as seems to have happened with stones, boulders and other debris originated from dumped material 
and anthropogenic items present in the marine area at Delimara. 

Accidental and deliberate spillage of toxic substances and contaminants 

4.1.5.57 The introduction of oil, fuel and other chemicals and substances, whether deliberate, accidental or 
indirect (e.g. with runoff following heavy rainfall) may have toxic effects on the marine flora and fauna, which 
could include reduction in reproductive potential and capacity, fertilisation success, development and 
physiological function. As is noted section 3.4, the waters inside Marsaxlokk Bay, particularly those in its inner 
reaches and at Delimara already have some contaminants. Therefore, the biota present in the AoS are already 
adapted to life in a harbour environment. However, this also means that some species, including the 
seagrasses Posidonia oceanica and Cymodocea nodosa, are already stressed such that further stress 
induced through pollution of the marine environment result in larger adverse effects than would otherwise be 
experienced by the plants had they been in a better state of health. However, it is not envisaged that these 
species would be at any risk of decimation as a result of such a potential adverse impact. 

4.1.5.58 The amounts and rates of potential discharge of toxic substances and contaminants would depend 
heavily on a number of factors and variables, including the nature of works to be undertaken, level of 
workmanship and supervision of works, application of precautionary measures, toxicity of substances and 
levels of contaminants, the hydrodynamic regime of the area, and the duration and time of year when the 
works are carried out (due to the indirect influence of rainfall, wave action and sea currents). Good practice 
and measures to reduce spillage into the marine environment would be important to mitigate adverse 
impacts. 

4.1.5.59 Taking the above into consideration, the overall level of impact is deemed low unless there is large 
accidental or deliberate spillage. 

4.1.5.60 With respect to the duration of impact and residual effects; the impacts would operate during 
clearance, excavation, piling, concreting and construction phase of the project. Any toxic substances and 
contaminants introduced to the marine environment would be rapidly flushed out or incorporated into the 
sediments, where they would remain there for long periods of time (decades or more). 

Disturbance from increased vessel traffic 

4.1.5.61 Some disturbance is expected from vessels during transportation of equipment and components to 
be used in construction of the CCGT and LNG storage units. 

Laying of rock armour and deployment of marine structures 

Source of impact 
 Physical alteration of the seabed through laying of the rock armour and deployment of offshore 

structures. 

 Introduction of fine particulate material. 

 Introduction of toxic substances and contaminants. 

 Changes to the hydrodynamic regime of the area. 

4.1.5.62 Figure 4-13 (on page 405) shows an overlay of the marine structures relative to the benthic 
habitats in the AoS. The area of seabed occupied by the FSU and jetty is 11,230m2, that occupied by the 
access pier is 1,579m2, and that occupied by the rock armour is 1,871m2 The rock armour would extend 
seaward over a vertical distance of some 10m from the shoreline and landward over a distance of around 5m 
(see Figure 4-14 on page 406).   
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Figure 4-13: Overlay of marine structures on marine benthic assemblages 
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Physical alteration of the seabed through laying of rock armour and deployment of offshore 
structures 

4.1.5.63 All presently occurring marine habitats and biota in the area where the rock armour will cover the 
seabed, where the jetty and pier and associated mooring blocks will be located, will be permanently 
obliterated. These are likely to be the bioceonoses of: infralittoral algae, infralittoral stones and pebbles, and 
polluted harbour mud and sandy mud (see Figure 4-13). 

4.1.5.64 None of the biota of the bioceonoses of infralittoral algae, infralittoral stones and pebbles, and 
polluted harbour mud and sandy muds, which will be smothered or influenced by the added material and/or 
substances are of conservation importance and therefore the receptors that are likely to be affected do not 
include species of conservation concern. 

4.1.5.65 Material spilling over from the area where the rock armour will be placed and where construction of 
the jetty and pier will be undertaken, into adjacent areas, will obliterate benthic assemblages and 
mechanically damage biota. The severity of these effects will depend on the material used to construct the 
structures and on the constructional methodology. For massive concrete structures and large boulders, the 
effect is likely to be minimal.  

4.1.5.66 Good practice and measures to reduce spillage into nearby areas, hence ones that prevent 
pollution of the marine environment, will be important to mitigate adverse impacts. 

4.1.5.67 Taking the above into consideration, the overall level of impact is deemed moderate. 

4.1.5.68 With respect to the duration of impact and residual effects; decimation of the benthic assemblages 
present within the footprint of the rock armour, and under the newly constructed jetty and pier, will be 
permanent. However, a beneficial effect is that the boulders used for the rock armour and the constructed 
submerged structures will create additional hard substrata for sessile organisms, which in turn may attract 

Figure 4-14: Section thru the rock armour proposed by ElectroGas 
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other organisms, including invertebrates and fish. The hard structures are expected to be colonised by a 
biocoenosis of infralittoral algae. 

Introduction of large amounts of fine particulate material 

4.1.5.69 Fine material from the laying of the armour and the construction of the jetty would disperse in the 
water column and would be transported to adjacent areas. Where this material would finally deposit would 
depend greatly on the hydrodynamic regime of the area. Large amounts of suspended matter introduced into 
the water column and carried by sea currents would obliterate biota where it settles in large quantities and 
would have adverse impacts due to smothering, even where the level of sedimentation is not high enough to 
kill biota outright; for example by clogging the gills and filter-feeding mechanisms of sessile species. 
Disturbance and the increased turbidity are likely to result in a reduction in the fish fauna of the areas 
adjacent to the marine construction sites. 

4.1.5.70 Since the bottom in the area where the works are envisaged to be made is mostly polluted harbour 
mud and sandy mud, the biota associated with this habitat is likely to recover quickly from the disturbance. 
However, sensitive habitats located at a distance from the envisaged works area, such as algae and 
seagrasses, may be adversely affected by a reduction in photosynthetically active radiation reaching the 
bottom due to the increased turbidity, which may result from dissolved substances and suspended particles in 
the water column. In the case of dissolved substances, these may lead to an increase in plankton populations 
due to nutrient enrichment. In either case, suspended particulate matter and plankton attenuate light by 
absorption and scattering so that the amount of light reaching the photosynthetic tissues of attached algae 
and of the seagrasses present is considerably reduced. Furthermore, dissolved nutrients may cause epiphytic 
assemblages on the seagrasses to proliferate, again reducing the amount of light that reaches the plants’ 
photosynthetic tissues. If the quantity of photosynthetically active radiation reaching the photosynthetic 
tissues of seagrasses is significantly reduced, the plants would show a decrease in growth rate and in extreme 
situations, may finally die off altogether. Additionally, an increase in epiphyte load would render the leaves of 
the seagrasses more susceptible to damage by waves and currents through an increase in mechanical 
resistance. These effects are particularly of concern given the presence of the two seagrass species Posidonia 
oceanica and Cymodocea nodosa, which are receptors of conservation importance. 

4.1.5.71 The extent of the affected area would depend on many factors most of which are unknown, but 
which include the size and amount of particles that enter into suspension, and where they are transported 
and deposited. Other important factors include the level of workmanship and supervision of works, application 
of precautionary measures, the hydrodynamic regime of the area, and the duration and time of year when the 
works are carried out (due to the indirect influence of wave action and sea currents). The waters inside 
Marsaxlokk Bay, particularly those in its inner reaches and at Delimara already have suspended solids, hence 
reduced transparency, as evidenced by data on water quality collected from surveys made in the past (see 
section 3.4). Dredging activities, which generate a great deal of suspended matter in the water column, are 
occasionally carried out in the eastern part of Marsaxlokk. Therefore, the biota present in the AoS are already 
adapted to some turbid conditions. However, this also means that some species, including the seagrasses 
Posidonia oceanica and Cymodocea nodosa, are already stressed in such an environment and that further 
stress induced through substantial increases in turbidity of the water column may result in larger adverse 
effects — including potential demise — than would otherwise be experienced by the plants had they been in a 
better state of health.  

4.1.5.72 Good practice and measures to reduce spillage into the marine environment would be important to 
mitigate adverse impacts. 

4.1.5.73 Taking the above into consideration, the overall level of impact is deemed low to medium. 

4.1.5.74 With respect to the duration of impact and residual effects; these would depend on the amount of 
particulate matter introduced into the marine environment and the extent to which such material is 
transported by physical environmental factors.  
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Introduction of toxic substances and contaminants 

4.1.5.75 Release of toxic substances from sediments resulting from disturbance during 
deployment/construction of the offshore structures may have negative effects on the marine flora and fauna, 
resulting in toxic effects on the marine flora and fauna, which could be acute or chronic. Borg & Evans do not 
expect any toxic substances will originate from the boulders and material used for the rock armour, hence no 
negative effects on the marine flora and fauna are predicted. 

4.1.5.76 In any case, waters inside Marsaxlokk Bay, particularly those in its inner reaches and at Delimara 
already have some contaminants, as evidenced by the available data on water quality (see section 3.4). 
Furthermore, sites with Marsaxlokk Bay, more specifically the areas located in the vicinity of the Malta 
Freeport, are dredged regularly. Therefore, the biota present in the AoS are already adapted to life in a 
harbour environment where potential contaminants released from the sediments during dredging activities or 
introduced accidentally by vessels and other harbour equipment and disturbance due to are present. 
However, this also means that some species, including the seagrasses Posidonia oceanica and Cymodocea 
nodosa are already stressed such that further stress induced through further introduction of contaminants 
may result in larger adverse effects than would otherwise be experienced by the plants had they been in a 
better state of health. However, it is not envisaged that these species would be at any risk of decimation as a 
result of such a potential adverse impact. 

4.1.5.77 The amounts and rates of potential discharge of toxic substances and contaminants would depend 
heavily on a number of factors and variables, including the nature of coastal engineering works to be 
undertaken, level of workmanship and supervision of works, application of precautionary measures, toxicity of 
substances and levels of contaminants, the hydrodynamic regime of the area, and the duration and time of 
year when the works are carried out (due to the indirect influence of rainfall, wave action and sea currents).  

4.1.5.78 Good practice and measures to reduce spillage into the marine environment would be important to 
mitigate adverse impacts. 

4.1.5.79 Taking the above into consideration, the overall level of impact is deemed low, unless there is 
some major accident, in which case the significance of impact is deemed medium to high. 

4.1.5.80 With respect to the duration of impact and residual effects; the impacts would operate during 
deployment of the rock armour and construction of the offshore structures. Any toxic substances and 
contaminants introduced to the marine environment would be flushed out or incorporated into the sediments, 
where they would remain there for long periods of time (decades or more). 

Changes to the hydrodynamic regime of the area 

4.1.5.81 Changes to the current shore through deployment of the rock armour and construction of the jetty 
and pier, as well as the presence of the FSU, may change the existing water circulation patterns, which in turn 
may have a variety of effects, including changes in the pattern of sedimentation on the bottom, which may 
cause a change in the distribution of benthic assemblages.  

4.1.5.82 The Svašek (2013) report concluded that the a jetty located in the area proposed by ElectroGas 
(which is similar to what was proposed in Options A to C, examined in the first draft of this EIS) and associated 
structures would not result in an appreciable change to the water movement patterns already present in the 
eastern and northern parts of the bay, although some additional stagnation may occur between the shore 
connection of the jetty and the DPS cooling water intake. 

4.1.5.83 Using either of ‘open’ (piled) or ‘closed’ (solid) jetty construction designs, would not result in any 
appreciable change to the water movement patterns already present within the bay. 

4.1.5.84 Taking the above into consideration, the overall level of impact is deemed insignificant. 
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Discharges to the marine environment and other disturbance activities resulting from vessels 
and equipment used in the sea that will support the construction works, as well as vessels, 
barges and equipment used in the sea for laying the rock armour, construction of the 
offshore jetty and associated structures 

Source of impact 
 Disturbance and pollution by vessels, machinery and equipment used for laying the rock 

armour, and for construction of the jetty and pier and deployment of the FSU. 

Disturbance and pollution by vessels, machinery and equipment used for laying the rock armour, 
and for construction of the jetty and pier and deployment of the FSU 

4.1.5.85 Oil, fuel and other chemicals and substances originating from the equipment used for the works, 
as well as from vessels present in the area to support the works may cause pollution of the area, resulting in 
toxic effects on the marine flora and fauna, which could include reduction in reproductive potential and 
capacity, fertilisation success, development and physiological function. 

4.1.5.86 The PDS (Enemalta, 2013b) refers to the potential introduction of shipboard waste and sanitary 
waste. Sanitary waste originating from the vessels may increase nutrient levels in the water column and 
contribute to the susceptibility to eutrophication episodes, particularly if these are already contaminated with 
sewage or other organic matter, as is the case within the inner and central parts of Marsaxlokk Bay.  

4.1.5.87 Vessel activity necessary to support the required works, including transport of heavy machinery, 
fuel and units to construct the CCGT and LNG storage tanks, is expected to increase. This would lead to 
general disturbance; vessels navigating in the area would create currents, including water movement 
generated by propeller action, that re-suspend bottom sediment, resulting in increased turbidity. Furthermore, 
since sediment contains adsorbed nutrients and toxic substances that are released on re-suspension, the 
activity of vessels/machinery/equipment may increase the nutrient concentration of the water column and 
contribute to the susceptibility of the waters to eutrophication episodes, particularly if these are already 
contaminated with sewage or other organic matter, as is the case within the inner and central parts of 
Marsaxlokk Bay, while the introduction of toxic substances could have potential acute or chronic effects on the 
marine biota. 

4.1.5.88 Floating vessels and barges would shade an area of the seabed that would be larger than the area 
of the vessels/barges themselves since the shadow cast would depend on the position of the sun in the sky, 
which would vary with time of day. This effect, however, is not likely to impact marine biota and off Delimara 
unless the floating vessels/barges would be located on the seagrass meadows for long periods of time (weeks 
and months). 

4.1.5.89 Anchors and/or moorings deployed by the vessels and barges would disturb the benthic 
assemblages and potentially decimate some benthic fauna. Anchoring over the seagrass habitat would lead to 
destruction of plants from areas impacted by the anchor and chain where the latter rests on the seabed. 

4.1.5.90 Any vessels arriving from outside the Mediterranean and entering Marsaxlokk Bay may serve as 
vectors for alien species. However, numerous vessels enter and exit the bay, specifically the Malta Freeport, 
on a daily basis, such that the risk of introduction of alien species is greater for such ships. 

4.1.5.91 The waters inside Marsaxlokk Bay, particularly those in its inner reaches and at Delimara already 
have some contaminants, as evidenced by the data on water quality from surveys carried out in the past (see 
section 3.4). Furthermore, Marsaxlokk Bay is already subjected to considerable vessel traffic and activities. 
Disturbance resulting from the currents produced by moving vessels and propeller action, as well as anchoring 
is widespread in the bay including the AoS.  

4.1.5.92 Several vessels are also moored permanently for long periods (several hours to days) in the bay, 
thereby producing some shading effect. Therefore, the benthic present in the AoS are already adapted to life 
in a harbour environment where some pollution, disturbance due to dredging activities are present. However, 
this also means that some species, namely the seagrasses Posidonia oceanica and Cymodocea nodosa are 
already stressed such that further stress induced through pollution of the marine environment result in larger 
adverse effects than would otherwise be experienced by the plants had they been in a better state of health. 
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However, it is not envisaged that these species would be at any risk of decimation as a result of such a 
potential adverse impact. 

4.1.5.93 The amounts and rates of potential discharge of toxic substances and contaminants would depend 
heavily on a number of factors and variables, including maintenance level of vessels, machinery and 
equipment used, level of workmanship and supervision of works, application of precautionary measures, 
potential toxicity of substances and levels released, the hydrodynamic regime of the area, and the duration 
and time of year when the works are carried out (due to the indirect influence of rainfall, wave action and sea 
currents).  

4.1.5.94 Good practice and measures to reduce spillage into the marine environment would be important to 
mitigate adverse impacts. An important mitigation is prohibition of vessel navigation, stoppage or anchoring 
on the seagrass meadows present off the DPS. 

4.1.5.95 Taking the above into consideration, and assuming that there would be no anchoring by vessels on 
the seagrass meadows, the overall level of impact is deemed low unless there is a major accident, in which 
case, the significance of impact is deemed medium to high. 

4.1.5.96 With respect to the duration of impact and residual effects; the impacts would operate during 
laying of the rock armour, construction of the jetty and pier and associated structures, and deployment of the 
FSU. Any toxic substances and contaminants introduced to the marine environment would be rapidly flushed 
out or incorporated into the sediments, where they would remain there for long periods of time (decades or 
more). 

Operations phase 

4.1.5.97 The following activities are likely to have an impact on shore and marine biota and habitats: 

 Operational discharges and accidental spillage from the LNG operations. 

 Disturbance and potential discharges from vessels at Delimara. 

 Operational discharges from the CCGT to il-Ħofra ż-Żgħira area. 

Operational discharges and accidental spillage from the LNG operations 

Source of impact 
 Wastewater streams 

 Accidental spillage of LNG 

Wastewater streams 

4.1.5.98 A number of wastewater streams are expected to be generated by the LNG. These include seawater 
to warm up the LNG for re-gasification, which may be used at the rate of some 1,500m3/h. The seawater 
would then be discharged below ambient temperature in the vicinity of the current DPS cooling water inlet. 
The temperature drop between the sea water inlet and the discharge is circa -5°C. Other wastewater streams 
that would be discharged into the marine environment include ballast water and bilge water, which may be 
discharged from the FSU, boiler washings from the re-gasification unit, water discharge from the LNG unit fire-
fighting system (only during occasional servicing). Other wastes which would be generated but not discharged 
to the marine environment include floor washings and sanitary wastewaters from the FSU or FRSU. The LNG 
facilities would have emissions of methane, which would need to be limited and monitored. Some of the 
methane, as well as other flue gases may end up in the marine environment, albeit in small amounts. 
However, the plant would be equipped with facilities for continuous monitoring of methane. The PDS indicates 
that operation of the LNG facilities would involve transport, storage and use of gasoil, use of oil/water 
separators, and storage of chemicals and other substances such as lubricating and hydraulic oils. Given that 
several substances, including the LG, would be stored in large volumes, there is always the risk of accidental 
spillage, which would be a large scale one in the case of a major accident, into the marine environment. 
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4.1.5.99 Release of toxic substances and contaminants present in the wastewater streams may have acute 
or chronic effects on the marine flora and fauna, which could include reduction in reproductive potential and 
capacity, fertilisation success, development and physiological function. 

4.1.5.100 The waters inside Marsaxlokk Bay, particularly those in its inner reaches and at Delimara already 
have some contaminants, as evidenced by the data on water quality from surveys carried out in the past (see 
section 3.4). Therefore, the biota present in the AoS are already adapted to life in a harbour environment 
where some pollution is present. However, this also means that some species, namely the seagrasses 
Posidonia oceanica and Cymodocea nodosa are already stressed such that further stress induced through 
pollution of the marine environment result in larger adverse effects than would otherwise be experienced by 
the plants had they been in a better state of health. However, it is not envisaged that these species would be 
at any risk of decimation as a result of potential toxic substances and contaminants that may be present in 
the wastewater steams, as long as there would be no major accident. 

4.1.5.101 The amounts and rates of potential toxic substances and contaminants released via wastewater 
streams would depend heavily on a number of factors and variables, including the level of workmanship and 
supervision of works, application of precautionary measures, toxicity of substances and levels of 
contaminants present, and the hydrodynamic regime of the area. Good practice and measures to reduce 
pollution would be important to mitigate adverse impacts. 

4.1.5.102 Taking the above into consideration, the overall level of impact is deemed low during normal 
operational phases and moderate to high in the case of a major accident 

4.1.5.103 With respect to the duration of impact and residual effects; the impacts would be present 
throughout the operational phase. Any toxic substances and contaminants introduced to the marine 
environment would be rapidly flushed out or incorporated into the sediments, where they would remain there 
for long periods of time (decades or more). 

Accidental spillage of LNG 

4.1.5.104 Accidental spillage to the marine environment resulting from the LNG operations may involve the 
LNG tankers or the FSU unit. An accident may result from rupture of the cryogenic lines running along the 
jetty, which could potent. This would introduce liquefied natural gas in substantial quantities into the marine 
environment. 

4.1.5.105 Since the effects of introduction of LNG to the marine environment on marine biota are not known, 
it is difficult to assess potential adverse impacts of the substance on marine ecology. Furthermore, any 
potential adverse effects from spillage of LNG would depend on the amount released, which in turn would 
depend on preventive measures and on response time in the eventuality of an accident. Good practice and 
measures to reduce potential spillage would be important to mitigate adverse impacts. 

4.1.5.106 Taking the above into consideration, the overall level of impact is deemed low. 

4.1.5.107 With respect to the duration of impact and residual effects; the impacts would be present during 
spillage. Any toxic substances and contaminants introduced to the marine environment would be rapidly 
flushed out or incorporated into the sediments, where they would remain there for long periods of time 
(decades or more). 

Disturbance and potential introduction of contaminants from increased vessel traffic  

Source of impact 
 Disturbance and pollution 

Disturbance and pollution 

4.1.5.108 A small number of vessels, albeit large — the LNG tankers — would enter the Delimara area to 
supply the LNG. The same assessment of impact as given above in para 4.1.5.85 to 4.1.5.96 (on page 409). 
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Operational discharges from the CCGT to il-Ħofra ż-Żgħira area 

Source of impact 
 Thermal and chemical pollution 

Thermal and chemical pollution 

4.1.5.109 A modelling study by AIS/SLR (2011) reported that, prior to 2011, cooling waters were discharged 
by the DPS to il-Ħofra ż-Żgħira at the rate of 29,500m3/h. With the commissioning of DPS 3, the study 
predicted an increase in discharge of cooling waters to 43,000m3/h, and that the temperature would be 8oC 
above ambient sea temperature. Other results of the study were as follows: 

 Il-Ħofra ż-Żgħira is characterised by a low energy environment the flow dynamics are dominated 
by the thermal discharge; 

 The surface sea temperature outside il-Ħofra ż-Żgħira was up to 1.5oC above ambient sea 
temperature, with the sea temperature at the mouth of the bay being was 2oC above ambient 
sea temperature 

 Within the inlet, the sea temperature at the thermal effluent outlet was 8oC above ambient sea 
temperature; 

 Excluding the area in the immediate vicinity of the thermal effluent outlet, the highest sea 
temperatures occurred in the western and northern parts of the inlet; 

 The sea temperature of the water column just above the seabed were highest in the western 
and northern parts of the inlet; 

 Under conditions of strong winds and wave action, vertical mixing of the water column within 
the inlet increased, resulting in warmer surface water mixing with that at the bottom. 

4.1.5.110 On completion of the project, discharge of cooling water from the CCGT to il-Ħofra ż-Żgħira is 
expected to be reduced from the current estimated 43,100m3/h to 29,600m3/h. It is also predicted that the 
temperature of the thermal effluent would remain unaltered, and that the rate of addition of biocides and the 
type of same would remain unaltered. 

4.1.5.111 Recent data on water quality within il-Ħofra ż-Żgħira, collected during the period March 2012 to 
April 2013 with reference to the requirements of the DPS IPPC operating permit, as well as data collected by 
Ecoserv in June 2013, indicate that the impacts of potential chemicals present in the thermal effluent on 
water quality and sediments within the inlet are minimal, and that this may be due to the high dispersive 
conditions within il-Ħofra ż-Żgħira (see section 3.4). 

4.1.5.112 Taking the above into consideration, as well as data from the review of studies carried out in 
il-Ħofra ż-Żgħira, and the observations from the present baseline ecological survey, it is evident that the 
occurrence and distribution, as well as the state of marine benthic assemblages and habitats, including 
seagrass meadows, present in the inlet has remained stable over the past six years or so, and since no 
increases in the temperature of the thermal effluent or changes in physico-chemical characteristics of same 
are expected with implementation of the project, the overall level of impact is deemed low.  

4.1.5.113 Based on the information provided, no worst-case scenario is foreseen for il-Ħofra ż-Żgħira. 
However, if such a scenario does happen, then the significance of impact will be moderate to high 

4.1.5.114 With respect to the duration of impact and residual effects; the impacts would be present 
throughout the operational phase. Any toxic substances and contaminants introduced to the marine 
environment would be rapidly flushed out or incorporated into the sediments, where they would remain there 
for long periods of time (decades or more). 

Phase involving cessation of operations of DPS 1 and changes to DPS 3 

Source of impact 
 Thermal and chemical pollution 
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4.1.5.115 The DPS 1 unit of the DPS currently uses 21,000m3/h of cooling water that is being discharged at 
il-Ħofra ż-Żgħira. Decommissioning would lead to a cessation of such discharge. 

4.1.5.116 Conversion of DPS 3 from using HFO to using NG would not lead to any change in the discharge 
rate of cooling water for this unit, nor would there be any changes in the amount and type of biocides used in 
the effluent. The conversion is expected to lead to a reduction in atmospheric emissions, hence fallout and 
potential addition of contaminants to the marine environment.  

4.1.5.117 Taking the above into consideration, it is envisaged that the overall impact would be positive 
(beneficial).  

4.1.5.118 With respect to the duration of impact and residual effects; the impact would be present 
throughout the operational phase.  

Impacts on ecological status of MTC107 

4.1.5.119 Apart from identifying the various coastal water bodies and giving some details on their physic-
chemical and ecological characteristics in the context of WFD and the required target to achieve ‘good 
ecological status’ for such water bodies by 2015, the Water Catchment Management Plan (WCMP) for the 
Maltese Islands identifies MTC107, which includes Marsaxlokk Bay and Il-Ħofra ż-Żgħira, as being within an 
area having waters of intermediate depth that are exposed, and which is at risk from pollution originating from 
point sources as well as diffuse ones, and from hydromorphological pressures. In line with the Urban Waste 
Water Treatment Directive53, MTC107 has also been designated as an Urban Waste Water Sensitive Zone, 
which means that any discharges must comply with specific emission standards. Marsaxlokk Bay has been 
designated as a heavily modified water body, which means that according to WFD requirements it not 
expected to achieve ‘good ecological status’, but should have ‘Good Ecological Potential’. Such classification 
makes allowance for the fact that Marsaxlokk Bay is essentially a harbour and is susceptible to adverse 
chemical and ecological impacts resulting from harbour activities. Under such classification, the WFD requires 
establishment of objectives to enable management of pressures and so that any potential adverse ecological 
impacts can be appropriately mitigated without undermining benefits. 

4.1.5.120 Given the presence of several industrial discharges present in Marsaxlokk Bay, the WCMP report 
identifies the water body in the area (MTC107) as having ‘bad’ chemical status. As no assessment of the 
ecological status had been made up to the time of writing of the WCMP report, the ecological status for this 
water body had yet to be established. This had not yet been established then. In the meantime, some work on 
establishing the ecological status of MTC107 has already been carried out using benthic invertebrates and the 
seagrass Posidonia oceanica as BQE. The results of work made to date indicate the following ecological status 
for MT107: 

 The area in the vicinity of il-Ħofra ż-Żgħira (but not exactly within the inlet) is classified as 
having: 

 High ecological status (based on use of P. oceanica as BQE) 

 The marine area within Marsaxlokk Bay, hence including the area off the DPS is classified as 
having: 

 Moderate ecological status (based on use of P. oceanica as BQE); and 
 Good ecological status (based on use of benthic invertebrates as BQE); 

4.1.5.121 Preliminary work by Ecoserv on development and application of an index for using P. oceanica to 
establish the ecological status of Maltese coastal waters had determined the ecological status of Marsaxlokk 
Bay as ‘moderate’, which is in exact agreement with the ecological status determined for the same area in 
2012. The location of the sampling station used by Ecoserv is very close to that used in the 2012 
assessment.  

4.1.5.122 One problem with using data on BQE collected from specific stations within a given coastal water 
body is that the determined ecological status would reflect more the status of the area where the sampling 
station is located, rather than of the whole coastal water body. This is can be clearly seen from the three 
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different classes of ecological status determined for MTC107 using the same BQE — P. oceanica. Therefore, 
for the present assessment, i.e. determination of the impacts of the development on the ecological status of 
MTC107, predictions would be made with respect to the ecological status that has been determined for 
specific locations within this coastal water body. 

4.1.5.123 For the il-Ħofra ż-Żgħira AoS, on the basis of: the available data on the ecological status of the 
area, the present review of previous ecological studies and surveys made in the inlet and comparison with the 
findings from the present marine ecological study, and the present assessment of impacts on marine ecology, 
the overall level of impact is deemed insignificant. Furthermore, this would apply to both the construction and 
operational phases. 

4.1.5.124 For the Delimara AoS, prediction of the impact of the development on the ecological status there is 
very difficult and with a low level of confidence given that any potential impacts would depend heavily on a 
number of factors and variables, the level of workmanship and supervision of works, application of 
precautionary procedures, the hydrodynamic regime of the area, duration of the works and time of year when 
the works are carried out (due to the indirect influence of rainfall, wave action and sea currents) and 
mitigation measures, if any, that would be adopted.  

4.1.5.125 Furthermore, the possibility of cumulative effects as a result of other factors and activities within 
Marsaxlokk Bay that are unrelated to the present development is very real yet very difficult to assess. 
However, on the basis of: the available data on the ecological status of the area, the findings from the present 
marine ecological study, and present assessment of impacts on marine ecology, the overall level of impact is 
deemed low during the construction phase and insignificant during the operational phase. 

Summary of impacts 

4.1.5.126 A summary of impacts regarding land use and land cover is presented in the following pages 
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Summary of Impacts – marine ecology — 1 

Impact type and Source 

Impact type Effects in marine life through the release of particulate matter: increased turbidity  

Specific intervention  
leading to impact 

Coastal engineering works 

Project phase Construction 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 

Sensitivity and resilience 
toward impact 

Low to moderate sensitivity and moderate to high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and Cumulative 

Beneficial/Adverse Adverse 

Severity Low to moderate 

Physical/geographic extent  Along DPS shoreline 

Short/Medium/Long 
Term 

Medium 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary for duration of construction phase 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 
 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Uncertain 
 

Significance 
Overall Impact 

Moderate to Low 

Proposed  
Mitigation Measures 

Good practice of coastal engineering works. 
Explained in Chapter 5 

Significance 
Residual Impact  

Low 

Monitoring Monitoring of water quality as indicated in Chapter 5. 
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Summary of Impacts – marine ecology — 2 

Impact type and Source 

Impact type Effects in marine life through releases of oil/fuel and other contaminants. 

Specific intervention  
leading to impact 

Land-based activities and Increased maritime activities related to coastal 
engineering works  

Project phase Construction 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 

Sensitivity and resilience 
toward impact 

Low sensitivity and high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and Cumulative 

Beneficial/Adverse Adverse 

Severity Low unless a major spill occurs 

Physical/geographic extent  Central area of Marsaxlokk Bay but mostly in vicinity of coastal works  

Short/Medium/Long 
Term 

Medium 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary for duration of construction phase 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Uncertain  

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Good practice of coastal engineering works. 
Explained in Chapter 5 

Significance 
Residual Impact  

None 

Monitoring Monitoring of water quality as indicated in Chapter 5 
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Summary of Impacts – marine ecology — 3 

Impact type and Source 

Impact type Effects in marine life through increases in sea vessel traffic. 

Specific intervention  
leading to impact 

Vessel activity  
 

Project phase Construction 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 

Sensitivity and resilience 
toward impact 

Low sensitivity and high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and Cumulative 

Beneficial/Adverse Adverse 

Severity Low  

Physical/geographic extent  Mostly in vicinity of coastal works  

Short/Medium/Long 
Term 

Medium 
 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary for duration of construction phase 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 
 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable  
 

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Good practice of coastal engineering works. 
Explained in Chapter 5 

Significance 
Residual Impact  

None 

Monitoring Monitoring of water quality as indicated in Chapter 5 
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Summary of Impacts – marine ecology — 4 

Impact type and Source 

Impact type Effects on marine life through the physical alteration of the sea-bed. 

Specific intervention  
leading to impact 

Coastal engineering works 
 

Project phase Construction 

Impact Receptor 

Receptor type Predominantly benthic biotic assemblages but demersal and pelagic assemblages 
will also be a receptor 

Sensitivity and resilience 
toward impact 

Moderate sensitivity and no resilience as impact involves decimation 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity Moderate 

Physical/geographic extent  Within the footprint of the area in question and beyond 

Short/Medium/Long 
Term 

Throughout the construction period 
 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 
 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 

Significance 
Overall Impact 

Moderate 
 

Proposed  
Mitigation Measures 

None 
 

Significance 
Residual Impact  

The area in question 
 

Monitoring NA 
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Summary of impacts – marine ecology — 5 

Impact type and Source 

Impact type Effects on marine life through the construction of rock armour. 

Specific intervention  
leading to impact 

Coastal engineering works 
 

Project phase Construction 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 

Sensitivity and resilience 
toward impact 

Low sensitivity and high resilience 
see below 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and Cumulative 

Beneficial/Adverse Adverse 

Severity Low 

Physical/geographic extent  Mostly in vicinity of coastal works  

Short/Medium/Long 
Term 

Throughout the construction period 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible high ease 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Uncertain 
 

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Ensuring that no toxic substances are released into the marine environment. 

Significance 
Residual Impact  

Low 

Monitoring NA 
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Summary of Impacts – marine ecology — 6 

Impact type and Source 

Impact type Effects on marine life through changes in the hydrodynamics of the water body 

Specific intervention  
leading to impact 

Construction of jetty leading to reduced diffusivity of marine contaminants. 

Project phase Construction and Operation 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 

Sensitivity and resilience 
toward impact 

Insignificant for the jetty construction, and probably low sensitivity and high 
resilience for small alteration of the shore resulting from laying of rock armour 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Indirect 

Beneficial/Adverse Adverse 

Severity Insignificant 

Physical/geographic extent  Along DPS shoreline 

Short/Medium/Long 
Term 

Throughout the construction period 
 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 
 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Remote in the light of the findings of the wave and current study 

Significance 
Overall Impact 

Insignificant 

Proposed  
Mitigation Measures 

None 

Significance 
Residual Impact  

Insignificant 

Monitoring NA 
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Summary of Impacts – marine ecology — 7 

Impact type and Source 

Impact type Effects on marine life through the discharge of other wastewater streams 

Specific intervention  
leading to impact 

From CCGT and LNG facilities 
 

Project phase Operation 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 

 

Sensitivity and resilience 
toward impact 

Low sensitivity and high resilience 
 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and Cumulative 

Beneficial/Adverse Adverse 

Severity Medium to low depending on nature of contaminants 

Physical/geographic extent  Ħofra ż-Żgħira or near vicinity of discharge points 

Short/Medium/Long 
Term 

Long 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely 
 

Significance 
Overall Impact 

Moderate to Low 
 

Proposed  
Mitigation Measures 

Good practice and measures to reduce the introduction of toxic substances and 
contaminants into the marine environment. Good operational procedures and 
supervision. Adherence to standards, guidelines and conventions. 

Significance 
Residual Impact  

Low 

Monitoring Monitoring of water quality as indicated in Chapter 5 
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Summary of Impacts – marine ecology — 8 

Impact type and Source 

Impact type Effects in marine life through atmospheric fallout into the water column of LNG 

Specific intervention  
leading to impact 

Re-gasification plant, LNG storage facilities 
 

Project phase Operation 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 
 

Sensitivity and resilience 
toward impact 

Low sensitivity and high resilience 
 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and Cumulative 

Beneficial/Adverse Adverse 

Severity Low 

Physical/geographic extent  Around the DPS site 

Short/Medium/Long 
Term 

Long 
 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 
 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Remote 

Significance 
Overall Impact 

Low 
 

Proposed  
Mitigation Measures 

Good practice and measures to reduce spillage of LNG into the marine 
environment. Good operational procedures and supervision. Adherence to 
standards, guidelines and conventions 

Significance 
Residual Impact  

Low 

Monitoring NA 
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Summary of Impacts – marine ecology — 9 

Impact type and Source 

Impact type Effects in marine life through disturbance and pollution 

Specific intervention  
leading to impact 

Vessel activity 
 

Project phase Operation 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 

Sensitivity and resilience 
toward impact 

Low sensitivity and high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and Cumulative 

Beneficial/Adverse Adverse 

Severity Low  

Physical/geographic extent  Around the DPS site 

Short/Medium/Long 
Term 

Long 
 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely 

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Good practice and measures to reduce spillage of LNG into the marine 
environment. Good operational procedures and supervision. Adherence to 
standards, guidelines and conventions 

Significance 
Residual Impact  

Low 

Monitoring Monitoring of water quality as indicated in Chapter 5 
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Summary of Impacts – marine ecology — 10 

Impact type and Source 

Impact type Effects in marine life through thermal and chemical pollution 

Specific intervention  
leading to impact 

Re-gasification plant, storage facilities 
 

Project phase Operation 

Impact Receptor 

Receptor type Pelagic, demersal and biotic assemblages 

Sensitivity and resilience 
toward impact 

Low sensitivity and high resilience 
 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 
and 
Cumulative 

Beneficial/Adverse Adverse 

Severity Low 

Physical/geographic extent  Around the DPS site 

Short/Medium/Long 
Term 

Long 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 

Significance 
Overall Impact 

Low 

Proposed  
Mitigation Measures 

Good practice and measures to reduce spillage of LNG into the marine 
environment. Good operational procedures and supervision. Adherence to 
standards, guidelines and conventions 

Significance 
Residual Impact  

Low 

Monitoring Monitoring of water quality and benthic assemblages as indicated in Chapter 5 
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4.1.6 Agricultural land 

A Introduction  

4.1.6.1 The following are the criteria which would be used in order to establish the level of significance of 
the proposed development on agricultural land: 

Table 4-33: Assessment criteria — significance 
Categories Criteria 

High The proposed development would be expected to contribute to substantial change in the 
quality of agricultural land. 

Moderate The proposed development would be expected to contribute to moderate change in the 
quality of agricultural land. 

Low The proposed development would be expected to contribute to small change in the quality of 
agricultural land. 

Insignificant The significance if the impact would be inconsequential 
 

B Likely impacts 
4.1.6.2 The Meli ESR (in Appendix Two) states that there no direct agricultural loss should be expected as a 
result of the construction and operation of an extension to the DPS. Even when operational, there should be 
virtually no disruption to the agricultural surrounding land. 

4.1.6.3 The results of the QRA lead Meli to state that the impact of a major accident as described in the 
QRA would be at its highest in the period between March to October when the vegetation would easily catch 
fire, in case the gas cloud is ignited. As the QRA establishes such an accident is highly unlikely. 

Summary of impacts 

4.1.6.4 A summary of impacts regarding land use and land cover is presented in the following pages  
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Summary of Impacts – agricultural land  

Impact type and Source 

Impact type Agricultural land 

Specific intervention  
leading to impact 

Impact of dust generated during construction works 

Project phase Construction  

Impact Receptor 

Receptor type Agricultural produce 

Sensitivity and resilience 
toward impact 

Moderate sensitivity and high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct depending on wind direction 

Beneficial/Adverse Adverse 

Severity Low 

Physical/geographic extent  In the immediate surrounds of the site. Dependent on wind direction and force 

Short/Medium/Long 
Term 

Duration of construction works 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely unless good site management systems are in place 

Significance 
Overall Impact 

Low to insignificant 

Proposed  
Mitigation Measures 

Good construction site practice 

Significance 
Residual Impact  

None 
 

Monitoring Regular inspections on site 
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4.1.7 Cultural heritage: coastal and marine 

A Introduction 

4.1.7.1 The following are the criteria which would be used in order to establish the level of significance of 
the proposed development on archaeological material in the sea bed.: 

Table 4-34: Assessment criteria — significance 
Categories Criteria 

High The cultural asset or feature will be either completely destroyed or damaged due to an 
irreversible intervention on the asset itself and/or its surrounding landscape or setting 

Moderate Impacts include indirect effect on the cultural asset or feature itself and/or its surrounding 
landscape or setting, with little damage being incurred 

Low Limited to minor changes in the landscape or setting, while the cultural asset or feature will 
be indirectly affected 

Insignificant The significance if the impact would be inconsequential 
 

B Likely impacts 
4.1.7.2 The Gambin ESR (in Appendix Two) reports that the surface survey indicated the presence in the 
AoS of a ceramic fragment, a ceramic bowl (possibly Roman), and some lose ammunition. He therefore 
concludes that: 

 it can be safely ascertained that the there are no significant archaeological deposits present on 
the seabed in the area of study; 

 the presence of semi-buried modern debris points to the rapid sedimentation rates present — it 
is therefore more like that should archaeological deposits be present in the area of study these 
would be buried; 

 the lack of success by previous expeditions confirms the above-mentioned idea; and 

 the objects noted during this phase of this survey may be discards from fishermen’s nets on 
their return to their home port. 

4.1.7.3 The sub-bottom profiler then indicated the presence of nine sub-bottom targets. These vary in size 
from 6 meters (smallest) to 20 meters (largest). All the anomalies are situated within the first 2 meters of the 
sediment deposits. By their very nature, sub bottom targets are very difficult to analyse and identify. The 
archaeological exploration of sub bottom targets usually coincides with work on a known site. One such 
example would be the survey of a known ancient shipwreck to investigate how much cultural material exists 
under the visible objects. 

4.1.7.4 However, the situation here is such that the objects detected in this survey do not coincide with any 
known archaeological sites or objects. However, one must not discount the possibility that some of these 
targets may consist of cultural material.  

4.1.7.5 The magnetometer indicated numerous targets. Given that a magnetometer cannot distinguish 
between an iron cannon and a metal chain it is very hard to classify these targets. The sheer quantity of 
targets leads one to believe that the magnetometer picked up many pieces of modern debris that are 
currently lying in the area of study. This debris includes large pieces of a steel vessel that are abandoned on 
the seabed just off the modern quay.  

4.1.7.6 Figure 4-15 (on page 428) shows an overlay of the proposed jetty and FSU on the map of the sub 
bottom/magnetometer targets. This overlay shows that none of the targets would be affected by the proposed 
installations. Gambin, however argues that it would still be important for the construction/installation works to 
be monitored by qualified archaeologists.  
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Summary of impacts 

4.1.7.7 A summary of impacts regarding land use and land cover is presented in the following pages  
  

Figure 4-15: Overlay of the proposed jetty and FSU over map of SBP/magnometer targets 
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Summary of Impacts – cultural heritage: coastal and marine 

Impact type and Source 

Impact type Damage or obliteration of cultural heritage assets on the seabed 

Specific intervention  
leading to impact 

Works on the jetty 

Project phase Construction 

Impact Receptor 

Receptor type Cultural heritage assets on the seabed 

Sensitivity and resilience 
toward impact 

Low to high depending on asset 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity Low to high depending on asset 

Physical/geographic extent  Around the jetty area 

Short/Medium/Long 
Term 

During works on the foundations 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
  

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 
  

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Remote 

Significance 
Overall Impact 

Low to high depending on asset 

Proposed  
Mitigation Measures 

Exploration of seabed and sediment were indicated by SBP and magnometer 

Significance 
Residual Impact  

None 

Monitoring Exploration of seabed and sediment were indicated by SBP and magnometer 
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4.1.8 Air quality 

A Assessment criteria 

4.1.8.1 The classification of impacts in respect to air quality refers to the following considerations: 

 any emission/pollution has adverse impacts on receptors, and 

 beneficial impacts would be attained when the operations of the proposed development lead to 
a reduction of emissions when compared to the baseline. 

4.1.8.2 The comparative evaluation of the scenarios, as well as the assessment of compliance is primarily 
based on the limit values established in the Air Quality Directive and transposed into Maltese Law through the 
Ambient Air Quality Regulations: 

Annex II of the directive and Schedule 2 of the regulations establish the upper and lower assessment 
thresholds in the following two tables: 

Table 4-35: Assessment thresholds: nitrogen dioxide and oxides of nitrogen 
 Hourly limit value for  

the protection of  
human health (NO2) 

Annual limit value for  
the protection of  

human health (NO ) 

Annual critical level for  
the protection of  

vegetation and natural 
ecosystems (NOx) 

Upper 
assessment threshold 

70% of limit value 
(140 µg/m3, not to be 
exceeded more than 18 
times in any calendar year) 

80% of limit value  
(32 µg/m3) 

80% of critical level  
(24 µg/m3) 

Lower 
assessment threshold 

50% of limit value 
(100 µg/m3, not to be 
exceeded more than 18 
times in any calendar year) 

65% of limit value  
(26 µg/m3) 

65% of critical level  
(19.5 µg/m3) 

 

Table 4-36: Assessment thresholds: particulate matter (PM10/PM2.5) 
 24-hour average PM10 Annual average PM10 Annual average PM2.5 (1) 

Upper  
assessment threshold 

70% of limit value 
(35 µg/m3, not to be 
exceeded more than 35 
times in any calendar year) 

70% of limit value 
(28 µg/m3) 

70% of limit value 
(17 µg/m3) 

Lower  
assessment threshold 

50% of limit value 
(25 µg/m3, not to be 
exceeded more than 35 
times in any calendar year) 

50% of limit value 
(20 µg/m3) 

50% of limit value 
(12 µg/m3) 

(1) The upper assessment threshold and the lower assessment threshold for PM2.5 do not apply to the measurements 
to assess compliance with the PM2.5 exposure reduction target for the protection of human health 

4.1.8.3 Annex XI of the directive and Schedule 7 of the regulations establish the limit values for the 
protection of human health in the following two tables: 
Table 4-37: Limit values: nitrogen dioxide 
Averaging period Limit value  Margin of tolerance Date by which limit value 

is to be met 

One hour 200μg/m3, not to be 
exceeded more than 18 
times a calendar year 

50% on 19 July 1999 
decreasing on 1 January 
2001 and every 12 months 
thereafter by equal annual 
percentages to reach 0% 
by 1 January 2010 

1 January 2010 
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Table 4-37: Limit values: nitrogen dioxide 
Averaging period Limit value  Margin of tolerance Date by which limit value 

is to be met 

Calendar year 40μg/m3 50% on 19 July 1999 
decreasing on 1 January 
2001 and every 12 months 
thereafter by equal annual 
percentages to reach 0% 
by 1 January 2010 

1 January 2010 

 
Table 4-38: Limit values: PM10 
Averaging period Limit value  Margin of tolerance Date by which limit value 

is to be met 

One day 50μg/m3, not to be 
exceeded more than 35 
times a calendar year 

50% Already in force since 
January 2005 

Calendar year 40μg/m3 20% Already in force since 
January 2005 

 
4.1.8.4 Annex XIV of the directive and Schedule 7 of the regulations establish the national exposure 
reduction target, exposure concentration obligation, target value and limit value for PM2.5 as follows: 

Table 4-39: National exposure reduction target 
Exposure reduction target relative to the Average Exposure Indicator (AEI) in 2010 Year by which the 

exposure reduction 
target should 
be met 

Initial concentration in µg/m3 Reduction target in present 2020 

< 8.5 = 8.5 0% 

> 8.5 — < 13 10% 

= 13 — < 18 15% 

= 18 — < 22 20% 

≥ 22 All appropriate measures to achieve 
18μg/m3 

Where the average exposure value indicator (AEI) in the reference year is 8.5 µg/m3 or less the exposure 
reduction target shall be zero. The reduction tar- get shall be zero also in cases where the AEI reaches the 
level of 8.5 µg/m3 at any point of time during the period from 2010 to 2020 and is maintained at or below 
that level.54 

Table 4-40: Exposure concentration obligation 
Exposure concentration obligation Year by which the obligation value is to be met 

20 µg/m3 2015 

 
Table 4-41: Target value 
Averaging period Target value Date by which target value should be met 

Calendar year 25 µg/m3 1 January 2010 
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Table 4-42: Limit value 
Averaging period Limit value Margin of tolerance Date by which limit value 

is to be met 

STAGE 1 

Calendar year 25 µg/m3 20% on 11 June 2008, 
decreasing on the next 1 
January and every 12 
months thereafter by equal 
annual percentages to 
reach 0% by 1 January 
2015 

1 January 2015 

STAGE 2(1) 

Calendar year 20 µg/m3  1 January 2020 

(1) Stage 2 — indicative limit value to be reviewed by the Commission in 2013 in the light of further information on health 
and environmental effects, technical feasibility and experience of the target value in Member States.  

4.1.8.5 On the basis of the above and the instructions given to the consultants in the ToRs, the following 
are the limit values that were adopted by Fedra in his assessment: 

Table 4-43: Limit values adopted in the assessment 
Pollutant Period Limit value 

μg/m3 
Max allowable  
exceedences 

NO2 1 hour 200 18 

NO2 1 year 40  

PM10 24 hours 50 35 

PM10 1 year 40  

PM2.5 1 year  25  
 
4.1.8.6 Other, auxiliary impact criteria used to describe and compare the scenario results include: 

 annual average in the model domain 

 annual average within the 15km impact zone (circle around DPS plant location) 

 annual average at the selected sensitive receptor locations 

 hourly maximum at the sensitive receptor locations (NOx) 

 number of hourly (or daily) maxima at each receptor location above limit values 

 maxima (hourly, daily, or annual) in the domain (30 highest values) 

 total number of instances (hours, day) that a limit value is exceeded anywhere in the domain 
(direct count from hourly simulation, formula from Thunis et. al, 2010) 

 maximum number of exceedences at any one location (for the first 30 most frequent 
cases/locations) 

 number of locations (model grid of virtual regular spaces receptor points) where a limit values 
was exceeded during a year 

 average value above threshold (AOT) for all exceedences 

 % of instances of exceedences: 100* exceedences/hours/year and grid locations) 

 % of area where exceedences have been predicted within a year 

 % of hours where exceedences have been predicted within a year 

 area in km2 where the annual average limits has been exceeded for a given year 

 population exposed in these areas 
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 estimated total emissions (NOx, PM10, PM2.5) 

 as established in the Industrial Emissions (Large Combustion Plants) Regulations (SL 504.93A; 
LN 11/2013) with respect to the Industrial Emissions Directive, incremental ground level 
ambient concentrations from new sources at 1.2μg/m3 (3% of the annual average NO2 limit 
value of 40 g/m3) 

 Annual emission total targets for NO2 and PM2.5, with respect to Malta commitments under the 
Gothenburg Protocol (UNECE, 2013)' 

B Assessment of the performance of the CCGT as evaluated in the first draft of this EIS 

Future scenarios, project impacts, forecasts 

4.1.8.7 This section discusses scenarios which refer to the proposed CCGT power plant (i.e. the virtual 
plant examined in first draft, EIS 1) which was evaluated in the first draft of this EIS. It is then followed by two 
sections which consider the plant which ElectroGas will be operating, as follows: 

 section 4.1.8C (on page 458 et seq) with respect to the operations of the ElectroGas power 
plant in CCGT mode 

 section 4.1.8D (on page 467 et seq) with respect to the operations of the ElectroGas power 
plant in OCGT mode 

4.1.8.8 The expected impacts (emissions and ambient concentrations) of the proposed CCGT plant and 
LNG facilities were analysed [by Fedra and his team] in a number of model scenarios representing worst case 
assumptions and a range of different combinations of components and assumptions or input data sets. The 
main project components to assess are: 

 the new CCGT and LNG facilities at DPS 

 conversion of DPS 3 internal combustion engines to natural gas 

 decommissioning of the MPS steam turbines 

 decommissioning of the DPS steam turbines 

 availability of the Interconnector (emissions occur in the region where source of power is 
located) 

Given these project components and their associated emission sources, the scenarios can be summarised as 
follows: 

Figure 4-16: Summary of assessed scenarios  
Model scenario name/description new 

CCGT 
DPS3 DPS 

GT 
DPS 
ST 

BG 

1. Worst case all sources, BG (+25% traffic)      

2. Worst case, energy sector only      

3. Worst case, DPS only, all sources      

4. Worst case, DPS, no ST      

5. 2015 +, DPS+CCGT      

6. 2015 +, DPS+CCGT, BG (+25% traffic)      
 

Fuels 
HFO Natural Gas HFO/Gasoil Miscellaneous 

 
4.1.8.9 Other scenario assumptions and parameter combinations involve: 

1. alternative emission estimation methods; 

2. alternative location from the new CCGT stack(s), Area A or Area B; 
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3. inclusion of possible LNG reheating emissions (from 1.5% of DPS NG use) 

4. different meteorological input data (different years between 2008-2012),  

5. estimated traffic increase over time, for 2015: 25% plus, which constitutes a 'safe upper limit' 
on possible growth and a “worst case assumption”; 

6. increased electricity demand by 2015 an annual increase of 5% results in a more than 15% 
increase of the 2012 figures (overall load/generation). 

7. DPS GT are alternatively fuelled with HFO or gasoil, as noted in the respective scenario 
configurations. 

4.1.8.10 Based on the sensitivity analysis outlined in Figure 4-17 (below), the combinatorial explosion of 
these possible combinations is pruned based with reference the maximum likelihood (or worst case) 
estimates or demonstrated minimal sensitivity to the range of assumptions. 

4.1.8.11 In respect to fuels, it should be noted that fuels (HFO, gasoil) do not unambiguously contribute to 
'worst case' assumptions, as their respective impact is substance specific and depends on sulphur content 
(as required in the ToRs, SO2 is not considered in this assessment) and caloric value: 

Figure 4-17: Sensitivity analysis – fuels 
Fuel NOx PM10 SO2 

HFO LESS MORE MORE 

Gasoil MORE LESS LESS 
 

Worst case: all sources emitting 

4.1.8.12 This scenario builds on the baseline 2012/13, but adds the new CCGT plant and the increases in 
the transportation sector to represent a 2015+ scenario. This hypothetical 'worst case' assumption towards 
maximum emissions constitutes an upper limit for reference for the other, more realistic scenarios examined 
by Fedra. The assumptions include: 

 reference year 2015+ 

 all existing sources at DPS are kept in operation: DPS STs, DPS 3, OCGT and CCGT backup; 

 DPS 3 operates on HFO; 

 DPS GTs operate on HFO; 

 DPS STs are in operation; 

 MPS plant in operation. This represents a somewhat unrealistic upper limit, because the MPS 
will be decommissioned, and will not run in conjunction with the new DPS CCGT plant.  
This constitutes a definite upper limit as reference. Moreover, the Interconnector could already 
be in operation making the MPS generators obsolete; 

 the new CCGT plant would be in operation, including the use of gas for the LNG reheating 
(average marginal increase of at most 1.5% of NOx emissions); 

 use of two alternative emission data sets: 
 base set assuming concurrent sources in operation at baseline levels; 
 load corrected emissions: overall energy demand is assumed to increase by 10% over the 

2012/13 load figures as an upper bound; and 
 all background sources considered, traffic emissions increased by 25% over their baseline 

values to account for future growth in transportation. 
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Figure 4-18: Worst case scenario: all sources emitting 
Model scenario name/description new 

CCGT 
DPS3  DPS 

GT 
DPS 
ST 

MPS 
ST 

BG 

1. Worst case all sources, BG (+25% traffic)       
 

HFO Natural gas HFO/gasoil Miscellaneous 
 

4.1.8.13 This set of assumptions (including the unlikely continued operation of MPS) results in total (annual 
average) emissions: 
 

Table 4-44: Annual average emissions resulting from the worst case scenario 
Pollutant BE 

g/s 
Traffic+25% 

g/s 
LC 
g/s 

NOx 405 426 219 

PM10 95 98 23 
 
4.1.8.14 The correction of the above results, taking into consideration the decommissioning of the MPS 
plant results in the following emissions 
 

Table 4-45: Annual average emissions resulting from the correction of the worst case scenario 
Pollutant BE 

g/s 
Traffic+25% 

g/s 
LC 
g/s 

NOx  252 178 

PM10  51 22 

 

4.1.8.15 The figures above are below the baseline values of 398/145g/s, due to exclusion of MPS. The 
latter are presented in Table 3-34 (on page 292), the contents of which are replicated in Table 4-46 (below). It 
should be noted that the emissions of the new CCGT plant and traffic growth over the baseline reference date 
are included in the figures in Table 4-45. 
 

Table 4-46: Baseline values — base set and corrected load 
Pollutant BE 

g/s 
LC 
g/s 

NOx 398 275 

PM10 145 227 

 

Table 4-47: Base set emission results (total NOx emissions: 405g/s) (original 2010 traffic) 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 7.94 43 748 5,480 22.0 11.7 

2011 7.82 42 751 4,709 21.5 12.6 

2010 6.83 37 981 3,984 17.9 10.7 

2009 6.69 37 903 3,867 17.7 11.6 

2008 9.78 45 1,317 123,724 7.9 95.8 

Notes to Table 4-47 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

4.1.8.16 Re Table 4-47: while NOx conservative indicates exceedences at the annual maxima level, NO2 
simulation (AERMOD/OLM) shows a value clearly below the 40μg/m3 limit value. At receptor locations, Fedra 
found no violations (highest values only), reference meteorology: 2012, NOx conservative vs OLM (NO2).55 
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Table 4-48: Base set emission results (total NOx emissions: 426g/s) (2010 traffic + 25%) 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 9.9 54 839 19,083 28.7 23.6 

2011 9.8 53 751 14,142 27.7 25.0 

2010 8.5 46 981 7,757 21.1 19.9 

2009 8.3 45 903 6,944 20.6 21.3 

2008 12.2 57 1,712 233,852 10.3 98.8 

Notes to Table 4-48 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 
 

Table 4-49: Exceedences at sensitive receptor locations (2009 meteorology) 
Receptor points (selected sensitive locations) Annual average 

μg/m3 
Max Annual average 

μg/m3 
exceedence 

(hourly) 

NOx NO2 NOx NO2 NOx NO2 

Marsa Sports Club 35.75 23.34 243.9 198.1 1 0 

Ħaġar Qim Temples 6.22 4.24 274.9 313.0 5 2 

Mdina 2.49 4.60 262.6 232.1 10 4 

Notes to Table 4-49 
RED=exceedences 
A complete table with 23 sensitive receptor locations can be found in APPENDIX E of Fedra's report in Appendix Two 
The locations of the receptor points are identified in the map in Figure 3-87 on page 298 

4.1.8.17 Re Table 4-48 and Table 4-49: under the meteorology of 2009, there are more than 30 locations 
within the domain where the hourly standard is exceeded more than the 18 times which Directive 
2008/50/EC allows, with the maximum number of hourly violations at any one point being 151 (out of 8,760, 
which amount to 1.7% of time within the year). At none of the receptor points is the hourly limit value 
exceeded more than 18 times, maximum number of exceedences here is 10 (at Mdina). The corresponding 
values for 2009-2012 are similar, but values for 2008 show a large number of exceedences also at the 
sensitive receptor locations. The hourly exceedences comparing the results of all years (2008 to 2012) are 
tabulated below in Table 4-50: 

Table 4-50: Exceedences by sensitive receptor locations) 
Receptor points (sensitive locations) Number of hourly exceedences 

2008 2009 2010 2011 2012 

Birżebbuġa 24 1 1 0 4 

Marsaxlokk 53 0 0 1 0 

Żejtun Monitoring Station 45 0 0 0 0 

Notes to Table 4-50 
RED=exceedences 
A complete table with 23 sensitive receptor locations can be found in APPENDIX E of Fedra's report in Appendix Two 
The locations of the receptor points are identified in the map in Figure 3-87 on page 298 
 

Table 4-51: Load corrected emission scenarios (total NOx emissions: 219g/s)  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 9.01 47 839 13,779 8.1 15.9 

2011 8.84 46 671 9,931 7.0 17.8 

2010 7.63 38 557 3,540 3.4 11.0 
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Table 4-51: Load corrected emission scenarios (total NOx emissions: 219g/s)  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2009 7.34 37 694 2,748 3.7 10.7 

2008 11.1 55 1,712 225,447 7.6 96.9 

Notes to Table 4-51 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 
(traffic +25% compared 2010 values) 
 

Table 4-52: Exceedences by sensitive receptor locations) 
Receptor points (sensitive locations) Number of hourly NO2 (NOx) exceedences 

2008 2009 2010 2011 2012 

Birżebbuġa 24 0 1 0 4 

Marsaxlokk 52 0 0 1 0 

Żejtun Monitoring Station 44 0 0 0 0 

Notes to Table 4-52 
RED=exceedences 
A complete table with 23 sensitive receptor locations can be found in APPENDIX E of Fedra's report in Appendix Two 
The locations of the receptor points are identified in the map in Figure 3-87 on page 298 

4.1.8.18 The information in Table 4-51 and Table 4-52 is indicative of the large inter-annual variability of air 
quality indices, hourly exceedences of NO2 limit values in this case. 

Worst case: energy sector only 

4.1.8.19 This scenario varies the above hypothetical 'worst case' assumption towards maximum emissions, 
for the energy sector only. This constitutes an upper limit for reference for all other cases that look at the 
energy sector specific contribution. The assumptions include: 

 the new CCGT plant is in operation, including the use of gas for the LNG reheating. 
 all existing sources are kept in operation (Marsa plant, DPS GTs both on HFO) 
 DPS 3 operates on HFO; and 
 no background sources considered for direct comparison with the corresponding baseline. 

Figure 4-19: Worst case scenario: energy sector only 
Model scenario name/description new 

CCGT 
DPS3  DPS 

GT 
DPS 
ST 

MPS 
ST 

BG 

2. Worst case, energy sector only       
 

HFO Natural gas HFO/gasoil Miscellaneous 
 

Table 4-53: Emissions estimates 
Pollutant BE 

g/s 
LC 
g/s 

NOx 326 185 

PM10 133 15 
 
Table 4-54: Base set emissions  

Year Annual 
average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 1.23 13.0 583 0.004 21.47 5.27 

2011 1.26 14.7 1266 0.004 22.71 6.36 



page 438 of 627 

Table 4-54: Base set emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2010 1.19 10.5 615 0.004 12.61 6.75 

2009 1.30 12.0 595 0.003 11.70 6.48 

2008 1.51 5.4 426 0.003 2.53 9.84 

Notes to Table 4-54 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 
 

Table 4-55: Load corrected emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.58 9.24 778 73 0.71 0.04 

2011 0.59 7.46 576 124 0.74 0.10 

2010 0.56 8.74 899 106 1.11 0.06 

2009 0.62 8.35 2003 154 1.29 0.06 

2008 0.68 3.79 1012 60 0.67 0.02 

Notes to Table 4-55 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

No hourly exceedences (>200μg/m3) at the sensitive receptor points identified in the map in Figure 3-87 (on 
page 298) are predicted for these scenarios. 

Worst case: DPS only, no background 

4.1.8.20 This scenario varies the above hypothetical 'worst case' assumption towards maximum emissions, 
but for the DPS plant only. This again constitutes an upper limit for reference for all other cases that look at 
the energy sector specific contribution. The assumptions include: 

 the new CCGT plant is in operation, including the use of gas for the LNG reheating. 

 DPS GTs (OCGT, CCGT) in operation on gasoil 

 MPS plant decommissioned or not operational; 

 DPS 3 operates on HFO; 

 no background sources considered. 
 

Figure 4-20: Worst case scenario: DPS only, all sources 
Model scenario name/description new 

CCGT 
DPS3  DPS 

GT 
DPS 
ST 

MPS 
ST 

BG 

3. Worst case, DPS only, all sources       
 

HFO Natural gas HFO/gasoil Miscellaneous 
 

Table 4-56: Emissions estimates 
Pollutant BE 

g/s 
LC 
g/s 

NOx 183 125 

PM10 83 9 
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Table 4-57: Base set emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.56 12.4 788 4,727 12.9 0.53 

2011 0.56 11.9 1,276 4,030 11.2 0.53 

2010 0.54 11.7 910 3,266 9.9 0.52 

2009 0.59 12.4 2,024 4,246 11.1 0.52 

2008 0.61 3.6 1,020 271 0.8 0.46 

Notes to Table 4-57 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

Table 4-58: Load corrected emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.35 9.1 778 70 0.7 0.04 

2011 0.35 7.3 573 102 0.7 0.08 

2010 0.34 8.5 899 91 1.0 0.02 

2009 0.37 8.1 2,003 127 1.2 0.04 

2008 0.38 3.3 1,012 58 0.7 0.01 

Notes to Table 4-58 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

No hourly exceedences (>200μg/m3) at the sensitive receptor points identified in the map in map in Figure 
3-87 (on page 298) are predicted for these scenarios. 

Worst case: DPS without steam turbines, without background 

4.1.8.21 This scenario varies the above the hypothetical 'worst case' assumption towards maximum 
emissions, but for the energy sector only. This again constitutes an upper limit for reference for all other cases 
that look at the energy sector specific contribution. The assumptions include: 

 The new CCGT plant is in operation, including the gas for the LNG reheating. 
 DPS GTs (OCGT and CCGT backup systems) on gasoil; 
 DPS 3 operates on HFO; 
 MPS plant decommissioned or not operational; 
 no background sources considered. 
 Interconnector available (emissions occur in the region where source of power is located) 

Figure 4-21: Worst case scenario: DPS without steam turbines, without background 
Model scenario name/description new 

CCGT 
DPS3  DPS 

GT 
DPS 
ST 

MPS 
ST 

BG 

4. Worst case, DPS, no ST       
 

HFO Natural gas HFO/gasoil Miscellaneous 
 

Table 4-59: Emissions estimates 
Pollutant BE 

g/s 
LC 
g/s 

NOx 117.6 59.2 

PM10 3.6 3.2 
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Table 4-60: Base set emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.39 9.5 594 1,959 7.3 0.3 

2011 0.40 9.8 1,152 1,487 5.3 0.3 

2010 0.38 7.6 520 1,281 5.1 0.3 

2009 0.41 9.2 741 1,772 6.1 0.3 

2008 0.44 2.9 323 167 0.1 0.4 

Notes to Table 4-60 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

Table 4-61: Load corrected emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.29 9.04 778 57 0.63 0.025 

2011 0.22 7.17 554 64 0.63 0.040 

2010 0.21 8.41 899 91 1.02 0.020 

2009 0.22 7.97 2,003 113 1.12 0.037 

2008 0.25 3.24 1,012 58 0.66 0.010 

Notes to Table 4-61 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

No hourly exceedences (>200μg/m3) at the sensitive receptor points identified in the map in map in Figure 
3-87 (on page 298) are predicted for these scenarios. 

2015++: DPS and new CCGT, DPS3 converted, no background 

4.1.8.22 This scenario provides an 'as planned' assumption towards reduced emissions: 

 The new CCGT plant is in operation, including gas for the LNG reheating. 
 DPS CCGT and OCGT backup systems working on gasoil, but are largely replaced by the 

interconnector, so they operate at only 50% of their average 2012/13 observed load (10% and 
5%, respectively) 

 DPS 3 converted to natural gas; 
 DPS STs and MPS plant decommissioned or not operational; 
 Interconnector available (emissions occur in the region where source of power is located) 
 no background sources considered. 

Figure 4-22: 2015 +, DPS+CCGT 
Model scenario name/description new 

CCGT 
DPS3  DPS 

GT 
DPS 
ST 

MPS 
ST 

BG 

5. 2015 +, DPS+CCGT       
 

HFO Natural gas HFO/gasoil Miscellaneous 
 

Table 4-62: Emissions estimates 
Pollutant BE 

g/s 
LC 
g/s 

NOx 101.8 32.6 

PM10 0.8 0.6 
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Table 4-63: Base set emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.31 6.60 449.3 84 0.035 0.030 

2011 0.31 6.84 854.3 114 0.320 0.058 

2010 0.30 5.50 386.0 72 0.217 0.043 

2009 0.32 6.60 550.1 147 0.388 0.055 

2008 0.34 2.18 216.0 2 0.011 0.005 

Notes to Table 4-63 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

Table 4-64: Load corrected emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.12 4.85 389 8 0.09 0.005 

2011 0.12 3.80 277 7 0.08 0.003 

2010 0.11 4.36 449 23 0.26 0.005 

2009 0.12 3.98 1,001 18 0.21 0.007 

2008 0.14 1.65 506 11 0.13 0.005 

Notes to Table 4-64 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

No hourly exceedences (>200μg/m3) at the sensitive receptor points identified in the map in map in Figure 
3-87 (on page 298) are predicted for these scenarios. 

2015++: DPS and new CCGT, with background 

4.1.8.23 This scenario varies the above hypothetical 'worst case' assumption towards maximum emissions, 
but for the energy sector only. This constitutes an upper limit of reference for all other cases that look at the 
contribution of the energy sector. The assumptions made by Fedra include: 

 the new CCGT plant is in operation, including gas for the LNG reheating; 

 DPS STs and MPS plant decommissioned or not operational; 

 DPS CCGT and OCGT backup systems working on gasoil (backup) 

 Interconnector available (emissions occur in the region where source of power is located) 

 DPS 3 converted to natural gas; 

 all background sources considered, traffic emissions increased by 25% over their baseline 
2012/13 values to account for future growth. 

 

Figure 4-23: 2015 +, DPS+CCGT 
Model scenario name/description new 

CCGT 
DPS3  DPS 

GT 
DPS 
ST 

MPS 
ST 

BG 

6. 2015 +, DPS+CCGT, BG (+25% traffic)       
 

HFO Natural gas HFO/gasoil Miscellaneous 
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Table 4-65: Emissions estimates 
Pollutant BE 

g/s 
LC 
g/s 

NOx 194 126 

PM10 15 15 

4.1.8.24 The figures should be compared with the 2013 baseline values in Table 3-34 (on page 292), the 
contents of which are replicated in Table 4-66 (below). 
 

Table 4-66: Baseline values — base set and corrected load 
Pollutant BE 

g/s 
LC 
g/s 

NOx 398 275 

PM10 145 227 

 

Table 4-67: Base set emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 9.0 46.7 839 13,816 8.4 15.9 

2011 8.8 45.5 671 9,323 7.2 17.4 

2010 7.6 38.8 424 3,537 3.7 11.0 

2009 7.3 37.3 595 2,732 2.9 10.4 

2008 11.0 55.2 1,712 225,535 7.4 96.9 

Notes to Table 4-67 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

Table 4-68: Exceedences by sensitive receptor locations) 
Receptor points (sensitive locations) Number of hourly NO2 (NOx) exceedences 

2008 2009 2010 2011 2012 

Birżebbuġa 24 1 1 0 4 

Marsaxlokk 52 0 0 1 0 

Żejtun Monitoring Station 44 0 0 0 0 

Notes to Table 4-68 
RED=exceedences 
A complete table with 23 sensitive receptor locations can be found in APPENDIX E of Fedra's report in Appendix Two 
The locations of the receptor points are identified in the map in Figure 3-87 on page 298 

Table 4-69: Load corrected emissions  
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.12 4.85 389 8 0.09 0.005 

2011 0.12 3.80 277 7 0.08 0.003 

2010 0.11 4.36 449 23 0.26 0.005 

2009 0.12 3.98 1,001 18 0.21 0.007 

2008 0.14 1.65 506 11 0.13 0.005 

Notes to Table 4-69 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 



 page 443 of 627 

Table 4-70: Exceedences by sensitive receptor locations) 
Receptor points (sensitive locations) Number of hourly NO2 (NOx) exceedences 

2008 2009 2010 2011 2012 

Birżebbuġa 24 0 1 0 4 

Marsaxlokk 52 0 0 1 0 

Żejtun Monitoring Station 44 0 0 0 0 

Notes to Table 4-70 
RED=exceedences 
A complete table with 23 sensitive receptor locations can be found in APPENDIX E of Fedra's report in Appendix Two 
The locations of the receptor points are identified in the map in Figure 3-87 on page 298 
 

Table 4-71: Corresponding results for PM10  
Year Annual average 

μg/m3 
Annual max 
μg/m3 

24h max. 
μg/m3 

Days 
N>50 

Thunis et al 

2012 0.796 15.8 58 4 0 

2011 0.776 15.6 57 4 0 

2010 0.738 13.8 61 6 0 

2009 0.682 12.7 59 1 0 

2008 0.935 18.2 106 52 0 

Notes to Table 4-71 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

Nota bene: 

 The estimates are based on pyrogenic emission estimates only; they do not include the fraction 
of natural sources of particulates (which is expected to be predominant). 

 No exceedences of the daily limit value of 50μg/m3 are predicted for the 23 sensitive receptor 
locations. 

 The equation from Thunis et al (2012) has been applied to the location of the highest annual 
average value. This single variable linear regression equation used to determine the number of 
daily exceedences, will yield negative numbers for annual averages below 20.7μg/m3 for traffic 
sites or 19.7μg/m3 for urban background sites.  

 The location of the maxima and daily exceedences (in and around Valletta) clearly indicate the 
dominant contribution from low-level emission from road traffic and the Grand Harbour 
(shipping using HFO). Also, despite a reduction of total PM10 emissions by about 90% (mainly 
from elevated stacks, MPS and DPS steam turbines), the ambient concentration maxima and 
numbers of exceedences of the 24 hour limit value has increased as a consequence of the 
assumed 15% increase in traffic frequencies and emissions over the 2012/13 baseline values.  

4.1.8.25 The reader is reminded that this analysis refers to the 'virtual' CCGT that was examined in EIS 1. 
The assessments of the ElectroGas proposals with respect to the 3-unit CCGT plant are provided in the 
following sections of this chapter: 

 4.1.8C (on page 458 et seq) with respect to the operations of the ElectroGas power plant in 
CCGT mode 

 4.1.8D (on page 467 et seq) with respect to the operations of the ElectroGas power plant in 
OCGT mode 
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Background: Traffic contributions 

4.1.8.26 The contribution of transportation to emissions (at the baseline level) is relatively small (at around 
30g/s it is somewhere between 10-20%), and 40-50% for the final scenarios. Contributions to Exceedences (= 
traffic by itself already causes exceedences of the hourly NO2 limit values) at receptor location (set of 23) is 
around a disproportionate 50% or more, with the older, 2010 fleet composition reaches 90% at a few 
locations. This is due to the (street) level of emissions that causes very steep local gradients, and maxima with 
exceedences of the hourly NO2 limit values close to the road network 

4.1.8.27 Traffic simulations are based on the following aspects: 

 traffic frequency observations at a few points and over a few days at each location with hourly 
resolution; 

 selected automatic monitoring (pressure loops counting axles) 

 a fleet composition in terms of vehicle (size) classes together with a EURO class distribution a 
EURO class distribution (vehicle registration data from Transport Malta (2013) 

 daily, weekly and seasonal patterns derived from traffic data, expert opinion; 

 the emission coefficients by vehicle type/EURO class and speed from the EMEP/EEA air 
pollutant emission inventory guidebook (EEA/EEMP, 2013) 

4.1.8.28 The model scenarios include: 

 Baseline 2012/2013 (a 10% increase of frequencies over the 2010 values); 

 2015+ used together with the development scenarios. 

4.1.8.29 The simulations use a high-resolution (10m) computational kernel with a mixing zone filter and a 
convolution method for 24 hour scenarios of worst case situations/dates. 

Figure 4-24: PM10, DPS + BG (traffic) 2015+, number and locations of violations 
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4.1.8.30 AERMOD EIA (annual, hourly) runs with the 1134 line sources of the 20 km CCGT EIA domain 
aggregated into 20 and 187 traffic zones, respectively. 

4.1.8.31 The results of these scenarios are summarised below 

Table 4-72: Baseline (55g/s average NOx emission) 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 7.03 39.5 267.3 2370 2.98 3.13 

2011 6.91 38.4 279.3 1375 2.16 2.41 

2010 5.82 31.7 255.0 449 0.64 1.63 

Notes to Table 4-72 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

Maximum number of violations at a single location:  125 (2012) 

Max. number of violation at any receptor point:  123 (Marsa Sports Club, 2012) 

 
Table 4-73: 2015+ (62g/s average NOx emissions) 

Year Annual 
average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 7.94 44.6 302.2 9823 7.09 6.41 

2011 7.81 43.4 315.7 6779 6.10 5.80 

2010 6.58 35.8 288.1 2128 2.44 4.52 

2009 6.29 35.4 283.7 1746 2.16 3.41 

2008 9.60 53.6 1,711.8 19,5474 6.77 93.56 

Notes to Table 4-73 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 
Maximum number of violations at a single location:  415 (2008) 

Max. number of violation at any receptor point:  292 (Marsa Sports Club, 2012) 

4.1.8.32 The extreme values for 2008 are due to limited episodes of very low wind and very low PBL (mixing 
height) and thus extreme inversion situations (as predicted by the AERMET meteorological pre-processor). The 
spatial distribution of the areas of the highest concentration is shown in Figure 4-25 (on page 446) which 
refers to 2008 data and Figure 4-26 (on page 446) which is concerned with 2010. 
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Figure 4-25: Number of exceedences — traffic 2008 

   

 

  

Figure 4-26: Number of exceedences — traffic 2010 
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Background: rural and regional/long range contributions 

4.1.8.33 Emissions beyond the energy sector and outside Malta are used to estimate background levels of 
air pollution and 'outside' contributions. Three nested domains were used with emission data based on 
14,856 cells of the EMEP/EEA air pollutant emission inventory guidebook (EEA/EEMP, 2013). 

Table 4-74: Background levels of air pollution and outside contributions 
Model domain Resolution 

km 
NOx 
μg/m3 

NO2 
μg/m3  

PM10 
μg/m3 

Malta 2440 km 0.5 9.0 8.5 11.0 

Malta 2240 km 2.0 8.5 6.5 8.9 

Malta 2400 km 40.0 7.0 4.5 5.5 
 
4.1.8.34 The concentration values are 24 hour averages (μg/m3) in the respective model domain for 
selected days in August from the on-going daily simulations (48 hour forecasts) with the MPS/DPS stacks 
were switched off. One should note that the days observed had no strong winds from the SW for the long-
range transport of dust, and no pyrogenic sources in North Africa outside the domain of the European 
Monitoring and Evaluation Programme (EMEP) (partial coverage of North Africa) are considered.  

4.1.8.35 Example screenshots from recent forecast runs, August 13, 2012, for NOx and PM10 and the 
nested model domains, are shown in Figure 4-27 and Figure 4-28 (below) and Figure 4-29 (on page 448). 

4.1.8.36 The subsequent Figure 4-30 (on page 449) shows the geographic coverage of the of the above-
mentioned EMEP/EEA air pollutant emission inventory guidebook. 
 
  

Figure 4-27: Malta 40km — NOx 24 hour average  
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Figure 4-28: Malta 40 km, PM10 — 24 hour average 

 

  

Figure 4-29: Malta 240km — NO2 24 hour average  
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Figure 4-30: EMEP/EEA emission inventory guidebook — coverage 

 
 

CCGT plant stack locations 

4.1.8.37 This section reviews Fedra's evaluation of stack locations. Although Vaccari (the author of the QRA) 
advised that the Area B option for the location of the CCGT plant was a non-starter for safety and security 
reasons, it was still thought that the air quality assessment should compare the originally thought-of optional 
locations of the CCGT plant, namely Area A or Area B. This should enable the decision maker develop a clearer 
picture (than otherwise) of the implications of the preferred location of the CCGT plant (Area A). 

4.1.8.38 While the distance between Area A and Area B amounts to circa 500 meters, the impact of these 
alternative locations on domain average, maxima, hourly exceedences were determined by corresponding 
scenario runs for a single CCGT 75m stack (10g/s), and for all 11 stacks of the 'new' DPS including, the CCGT 
plant (~100g/s). It should be noted that 11 stacks refers to the entire DPS configuration with the new CCGT 
gas plant and includes bypass flues for CCGT and OCGT.56 
 
Table 4-75: Results of scenario runs for a single CCGT stack and for all the 11 stacks of the 'new' DPS 
Source characteristics Year loc. max 

NOx 
μg/m3 

avg 
NOx 
μg/m3 

Hmax 
NOx 
μg/m3 

Nexc %loc 

CCGT, single stack 2012 A 2.52 0.065 193 0 0 

CCGT, single stack  2012 B 1.69 0.060 272 1 0.003 

DPS new, 11 stacks 2012 A 7.29 0.324 447 87 0.033 

DPS new, 11 stacks 2011 A 7.47 0.326 840 109 0.058 

DPS new, 11 stacks 2010 A 5.78 0.310 386 73 0.037 

DPS new, 11 stacks 2012 B 7.28 0.340 470 162 0.065 
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Table 4-75: Results of scenario runs for a single CCGT stack and for all the 11 stacks of the 'new' DPS 
Source characteristics Year loc. max 

NOx 
μg/m3 

avg 
NOx 
μg/m3 

Hmax 
NOx 
μg/m3 

Nexc %loc 

DPS new, 11 stacks 2011 B 7.42 0.321 850 113 0.068 

DPS new, 11 stacks  2010 B 5.87 0.304 386 71 0.043 

DPS new, 11 stacks avg A 6.84 0.32 558 90 0.043 

DPS new, 11 stacks avg B 6.85 0.32 569 115 0.059 
 

4.1.8.39 While the indicators appear generally higher for Area B, this exercise demonstrates that, as 
expected, the differences in impact between the two locations are relatively small and largely masked by the 
inter-annual differences in the driving meteorological conditions. The remaining scenarios have therefore been 
computed with an average (hypothetical) position between locations A and B for the CCGT stack. 

4.1.8.40 The example uses the meteorology of 2012 and the new CCGT plant NOx emission estimate, 75 m 
stack (see Figure 4-31Figure 4-32on page 451): 

Table 4-76: 2012 meteorology scenario 
Location Avg 

μg/m3 
max(a) 
μg/m3 

max(h) 
μg/m3 

Area A 0.065 2.52 182.96 

Area B 0.060 1.69 272.03 
 

4.1.8.41 In combination with all other stacks at DPS at their original locations (2015+), the results would be: 

Table 4-77: 2015+ scenario 
Location Avg 

μg/m3 
max(a) 
μg/m3 

max(h) 
μg/m3 

Area A 0.324 7.29 446.49 

Area B 0.340 7.79 470.19 
 

which does not indicate a clear or significant difference (difference of annual average concentration in the 
15 km impact zone is about 0.007μg/m3 or 0.017% of the limit value) and thus preference for either location 
from an air quality impact point of view 

Stack height analysis 

4.1.8.42 The stack height analysis is a requirement in the ToRs (in Appendix One). The objective of the 
analysis is to determine a stack height that guarantees that: 

the maximum ground level contribution of the plant to ambient NO2 levels does not exceed 1.2μg/m3 
as per Regulation 3(3) of LN 11 of 2013, and that no exceedences of the NO2 limit values are caused 
by the operation of all existing and proposed operations at DPS. 

This requirement refers to the 'Industrial Emissions (Large Combustion Plants) Regulations' which state in 
Regulation 3(3):  

For combustion plants permitted after 07 January 2013, the minimum stack height which shall be 
established during the initial permitting process, shall be such that the contribution from these 
combustion plants does not exceed 3% of the limit values in Annex 7 of the Ambient Air Quality 
Regulations. 

4.1.8.43 The reader is reminded that this analysis refers to the 'virtual' CCGT that was examined in EIS 1. 
The assessments of the ElectroGas proposals with respect to the 3-unit CCGT plant are provided in the 
following sections of this chapter: 

 4.1.8C (on page 458 et seq) with respect to the ElectroGas power plant in CCGT mode 
 4.1.8D (on page 467 et seq) with respect to the ElectroGas power plant in OCGT mode 
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Figure 4-31: Impact of new CCGT 75m stack in Area A 

 

  
Figure 4-32: Impact of new CCGT 75m stack in Area B 
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Figure 4-33: Emission from the new stack (left) and emission pattern of the new stack (right) 

The new CCGT plant is expected to emit about 10g/s 
NOx as a long-term average, according to the design 
details available to Fedra at this stage, which value was 
used for the simulations with a temporal emission 
pattern as suggested by ENEMALTA. 
 
To test the sensitivity of these results to meteorological 
variability, the scenario was run for the critical height 
values of 55 to 110 meter for the five years alternative 
meteorology, 2008-2012 tabulated below for the air 
quality index, maximum annual average for all sensitive 
receptor points in the domain. 

 
4.1.8.44 Maximum annual average (alternative annual meteorology, hourly model (8,760 runs) at 100% 
capacity worst case assumptions, no emission abatement technology used).  

4.1.8.45 For the planned 75m stack height, the requirement of an incremental ambient annual average 
contribution below 1.2μg/m3 (3% of the applicable limit value) is easily met (in compliance) for all sensitive 
receptor location in the model domain. 

4.1.8.46 The distribution of hourly NOx maxima for two alternative stack heights explored is depicted below, 
the compliance with the 1.2μg/m3 NO2 incremental ambient concentration requirement at the sensitive 
receptor locations based on a 75m stack and for all years of meteorology tested (2008-2012) is tabulated 
below: 
 
Table 4-78: 2015+ scenario 
Receptor points (sensitive locations) 
new CCGT 75 m stack only, variable 
emissions:10.15g/s avg. 

NO2 annual averages at receptor point (μg/m3) 

2008 2009 2010 2011 2012 5 year 
average 

DOMAIN annual average MAX 0.82 1.68 1.48 1.71 2.08 1.55 

Birżebbuġa 0.29 0.17 0.16 0.17 0.14 0.19 

Cottonera Sports Complex 0.13 0.06 0.06 0.04 0.06 0.07 

Għar Dalam Cave and Museum 0.18 0.12 0.12 0.11 0.11 0.13 

Grand Harbour 0.11 0.07 0.08 0.05 0.07 0.08 

Ħagar Qim Temples 0.12 0.05 0.06 0.08 0.09 0.08 

Ħal Saflieni Hypogeum 0.09 0.06 0.06 0.06 0.06 0.07 

Karin Grech Hospital 0.06 0.03 0.04 0.03 0.04 0.04 

Malta National Pool Complex 0.05 0.03 0.03 0.04 0.04 0.04 

Marsa Sports Club 0.06 0.04 0.03 0.04 0.04 0.04 

Marsaxlokk 0.27 0.38 0.38 0.36 0.42 0.36 

Mater Dei Hospital 0.06 0.05 0.05 0.06 0.05 0.05 

Mdina 0.04 0.02 0.02 0.03 0.03 0.03 

Mnajdra Neolithic Temples 0.11 0.05 0.06 0.08 0.08 0.08 

Mount Carmel Hospital 0.09 0.07 0.07 0.08 0.09 0.08 

Sir Paul Boffa Hospital 0.10 0.07 0.07 0.05 0.07 0.07 

St. Aloysius Sports Centre 0.06 0.04 0.04 0.06 0.04 0.05 

St. Vincent de Paul Residence 0.08 0.04 0.04 0.04 0.04 0.05 

Ta’ Ħaġrat Temples 0.06 0.04 0.05 0.06 0.06 0.05 

Ta’ Qali National Stadium 0.08 0.06 0.06 0.08 0.08 0.04 
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Table 4-78: 2015+ scenario 
Receptor points (sensitive locations) 
new CCGT 75 m stack only, variable 
emissions:10.15g/s avg. 

NO2 annual averages at receptor point (μg/m3) 

2008 2009 2010 2011 2012 5 year 
average 

Ta’ Skorba Temples 0.06 0.04 0.04 0.06 0.05 0.05 

Tarxien Temples 0.13 0.11 0.11 0.12 0.11 0.12 

Valletta 0.09 0.04 0.04 0.03 0.04 0.05 

Żejtun Monitoring Station 0.25 0.17 0.21 0.14 0.20 0.20 

TOTAL exceedences 0 0 0 0 0 0 

Notes to Table 4-73 
'Year' is the year of the meteorological driving conditions 
RED=exceedence and GREEN=within limit value 
The locations of the receptor points are identified in the map in Figure 3-87 on page 298 

4.1.8.47 The dispersion of pollutants generated by the 75m, assuming 2012 meteorology is compared to 
that emerging from a 105m stack in Figure 4-34 (below) and Figure 4-36 (on page 454). Fedra concludes 
that: 

The incremental 1.2μg/m3 requirement is easily and safely met for all meteorological conditions from 
2008 to 2012 at all sensitive receptor locations defined in the 15 km impact zone … with the proposed 
75m stack height. 

  

Figure 4-34: Impact of new CCGT 75m stack — 2012 meteorology 
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Figure 4-35: Close-up of Impact of new CCGT 75m stack — 2012 meteorology 

 
 
   

Figure 4-36: Impact of new CCGT 105m stack — 2012 meteorology 
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To meet the incremental 1.2μg/m3 annual average requirements everywhere in the impact domain (15 
km circle) including the immediate surroundings of the stack (screen dump above) or over the sea, and 
for all meteorological situations as observed between 2008 and 2015, a stack height of 105m would 
be required. Alternatively, at lower stack heights, emission reduction technologies to reduce NOx 
emission would be needed.57 

Annual emission totals 

4.1.8.49 The emission total from the energy sector for 2020 are estimated as shown in Table 4-79 (below). 
The assumptions include  

 complete decommissioning or shutdown of MPS,  

 decommissioning of the DPS steam turbine unit 

 DPS CCGT and OCGT operating on gasoil; 

 conversion of DPS 3 to natural gas, continuing SCR 

 new CCGT plant at the DPS location, including worst case gas use for LNG reheating (1.5%), but 
assuming 0 PM emission as per Enemalta data. 

 NO2 emissions are 80% of NOx emissions 

 PM2.5 is about 1/3 of PM10 emissions; 

 Operations: 
 all units are operating at capacity, worst case assumption; 
 units are operating at the annual average levels of 2012/13 (about 40%), but the new CCGT 

plant (together with the Interconnector substituting MPS and the DPS the steam turbines) at 
100%. 

 only gas fired units and the Interconnector are used, DPS OCGT and old CCGT units used as 
emergency backup for less than 1,000 hours per year (corresponding to an upper limit of 
10% of capacity) and assuming average emission during short-term start up. 

Table 4-79: Annual emission totals 
Source Capacity avg load 

% 
NO2 

ton 
PM2.5 

ton 

DPS OCGT 74 20 15.00 0.60 0.60 

DPS CCGT 110 11 11.60 0.31 0.31 

DPS3 149 30 11.50 0 0.30 

new CCGT 200 85 10.15 0 0.40 

Total emissions, energy sector 2015+ 48.20 0.91 1.61 
 
4.1.8.50 PM2.5 emission estimates representing 'as quoted' and literature estimates. Estimates for annual 
total in Mg (tons) NOx and PM2.5 based on the theoretical worst case assumption of all planned sources 
operating at 100% capacity, which defines a theoretical worst case scenario. 

Compliance 

4.1.8.51 If one assumes that the electricity demand by 2020 does not exceed the current (2012/13 
maximum load of) 429 MW + 25% (an average annual growth of 2.5-3% per year to 2020), this demand could 
still be covered by the two gas fired blocks (modified DPS3 and the new CCGT plant) together with the 200 
MW Interconnector, for a total of 570 MW. This would reduce the PM2.5 emission to near zero and thus 
guarantee compliance with a generous margin. 

Estimated maximum demand by 2020: 2012/13 + 25%  =~536 MW 

2020 Capacity: Interconnector + new CCGT + DPS (gas fired)  =~550 MW 

With a backup/reserve capacity from DPS OCGT and CCGT of =~184 MW 



page 456 of 627 

4.1.8.52 Emission targets for both NO2 and PM2.5 can be met under the assumption of extensive use of the 
'clean' electricity from the Interconnector and the gas fired blocks/units at DPS. Compliance with Malta’s 
commitment under Gothenburg protocol can be reached under the assumption that the electricity demand by 
2020 does not exceed current levels (average 250 MW, peak: 430 MW plus 25% and that this can be met by 
the Interconnector and the two gas fired units at DPS (together providing about 550 MW) with the gasoil fired 
OCGT and CCGT units serving only as emergency backup (an additional 180 MW for less than 1,000 hours or 
about 10% of annual operation, again including a generous safety margin compared to their average 2012/13 
use which leads to annual emission estimates as tabulated below (assuming 70% PM2.5 in the PM10 
emissions for gasoil fired boilers without emission control) 

4.1.8.53 Literature values suggest emission of up to 120g/GJ for natural gas fired units or circa 0.4g/s for a 
200 MW unit at 85% load. Depending on the assumptions of PM emission from natural gas fired units, total 
PM2.5 emission estimates range between 3.6 and 6.5 tons per year,  

Table 4-80: National annual emissions compared to Gothenburg Protocol targets 
Pollutant Gothenburg Protocol Target 

tons 
Emission 
tons/year 

NO2 1,850 1,041 

PM2.5 330 3.6  6.5 
 

Fedra's conclusions regarding the 'virtual' CCGT power plant examined in EIS 1 

4.1.8.54 The planned additions, and modifications will reduce emission from the energy sector considerably 
(between 50% with respect to NOx and 90% with respect to PM10) and thus lead to corresponding 
improvements of ambient air quality affected by these point sources from the energy sector.  

4.1.8.55 The overall effect of the planned transition including background sources on ambient air quality 
depends primarily on the assumptions of increases in the traffic sector, compensated by the modernization of 
the fleet. Violations of air quality limit values as defined by Directive 2008/50/EC (max. number of hourly NO2 

exceedences) are predicted at the receptor locations for the 2015+ scenario, depending on the meteorology 
(year) used for the analysis and the assumptions of increase and traffic generated emissions. For a 15% 
increase over the baseline but the latest fleet composition updates, no violations for the of the annual limit 
values 23 sensitive receptor points are predicted.  

4.1.8.56 The exceedences of the hourly NO2 and daily PM10 limit values in the overall domain reach a 
maximum 285 (PM10), however, with a single location with more than the allowable 35 exceedences. 

4.1.8.57 No major exceedences of the PM10 daily or annual limits are predicted for the 2015+ scenarios. At 
a single location, the maximum number of daily exceedences is predicted with the extreme 2008 
meteorological data. 

4.1.8.58 Hourly NO2 limit values: for the extreme year of 2008 the allowable number of exceedences at 12 
of the 23 sensitive receptor locations is in violation of the standard. No comparable violations are predicted 
for any of the other four year’s meteorology. 

4.1.8.59 Hourly exceedences for NO2/NOx (above the number of allowable exceedences) can be attributed 
to background, and traffic primarily (traffic alone contributes more than 90% of all hourly NO2 exceedences), 
or up to 60% using the latest fleet composition and traffic emission estimates. A major factor is also the 
temporal pattern of traffic leading to high local concentrations at peak hours. 

4.1.8.60 Emission targets for both NO2 ( 1,815 tons/year) and PM2.5 ( 0.33 tons/year) can be met under 
the assumption of extensive use of the 'clean' electricity [in Malta] from the Interconnector and the gas-fired 
blocks/units at DPS, sufficient within an assumption of energy demand not to increase more than 25% over 
current levels. 

4.1.8.61 While the NO2 target can easily be met, the PM2.5 target value can possibly be considerably 
exceeded (by a factor of up to 25) under the current set of Fedra's assumptions, caused by the existing gasoil 
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fired DPS 2A and 2B (backup and emergency use) despite assuming a low annual average load of 20 and 
11%, respectively, based on 2012/13 figures.  

4.1.8.62 Compliance, however, can be reached under the assumption that the electricity demand by 2020 
does not exceed current levels (average 250MW, peak: 430MW plus 25%) and that this can be met by the 
Interconnector and the two gas fired units at DPS with DPS 2A and 2B serving only as emergency backup (an 
additional 180 MW). 
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C CCGT new plant configuration — 3No 75m stacks 

4.1.8.63 From this section onwards this Report considers the operations of the CCGT as proposed by 
ElectroGas. As is noted in chapter 1, this plant is made up of three gas turbines plus a steam turbine. It has 
three 75m high stacks and another three 30m high by-pass stacks.  

4.1.8.64 Fedra tested the following four scenarios/combinations have been simulated for the 3 stack 
configuration, NOx emissions, again over five years (2008 — 2012) with historical meteorology: 
 
Scenario Emission Background 

(BG) 
Number of 

sources 
NOx 
g/s 

PM10 
g/s 

DPS CCGT Base (BE) yes 209 155.25 16.27 

DPS CCGT Base (BE) no 13 99.59 2.22 

DPS CCGT Load corrected (LC) yes 202 87.00 16.23 

DPS CCGT Load corrected (LC) no 6 31.33 1.56 
 
The estimation of the incremental annual contributions from the new CCGT plant using 5 year metrology was 
another set of scenarios tested: 3 GT — 3 stacks — incremental contributions 

To test any effects of the alternative configurations for PM10 compliance, an additional (one year) scenario 
was tested (CCGT plant only, background emissions) for PM10: 3. GT — 3 stacks — no background 

DPS/CCGT — 3 stacks — base emissions — background 

4.1.8.65 Including the background emissions (mainly transportation) there are no exceedences of the 
annual average NO2 limit values in the domain, measured as NOx. (maximum value: 30.0μg/m3, annual 
average limit value of 40μg/m3). 

4.1.8.66 Exceedences of the number of hourly limit values at the sensitive receptor locations are limited to 
2008, and affect 8 of the 23 receptor locations. The location of exceedences and the comparison with the 
scenarios without background clearly indicate the dominant contribution from the transportation sector, 
independent of the plant configuration (number of stacks). 

Table 4-81: Total NOx emissions — 155.25g/s 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 4.99 25.8 292.39 29 28 6 

2011 4.90 25.5 350.70 48 29 22 

2010 4.22 21.2 345.94 29 24 10 

2009 4.07 20.6 358.88 27 27 6 

2008 5.95 30.0 935.39 39373 239 4084 

Notes to Table 4-81 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

 
Table 4-82: Exceedences at selected receptor locations 
Receptor points (sensitive locations) 
 

No of hourly NOx exceedences (>200μg/m3) 

2008 2009 2010 2011 2012 

1 Birżebbuġa 3 0 0 0 0 

2 Cottonera Sports Complex 15 0 0 0 0 

3 Għar Dalam Cave and Museum 3 0 0 0 0 

4 Grand Harbour 26 0 0 0 0 

5 Ħagar Qim Temples 0 0 0 0 0 

6 Ħal Saflieni Hypogeum 53 0 0 0 0 
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Table 4-82: Exceedences at selected receptor locations 
Receptor points (sensitive locations) 
 

No of hourly NOx exceedences (>200μg/m3) 

2008 2009 2010 2011 2012 

7 Karin Grech Hospital 80 0 0 0 0 

8 Malta National Pool 94 0 0 0 0 

9 Marsa Sports Club 80 0 0 0 0 

10 Marsaxlokk 10 0 0 0 0 

11 Mater Dei Hospital 77 0 0 0 0 

12 Mdina 0 0 0 0 0 

13 Mnajdra Neolithic Temples 0 0 0 0 0 

14 Mount Carmel Hospital 5 0 0 0 0 

15 Sir Paul Boffa Hospital 14 0 0 0 0 

16 St. Aloysius College Sport Complex 40 0 0 0 0 

17 St. Vincent de Paul Residence [for the elderly] 31 0 0 0 0 

18 Ta’ Ħaġrat Temples 0 0 0 0 0 

19 Ta’ Qali National Stadium 3 0 0 0 0 

20 Ta’ Skorba Temples 0 0 0 0 0 

21 Tarxien Temples 10 0 0 0 0 

22 Valletta 13 0 0 0 0 

23 Żejtun Monitoring Station 13 0 0 0 0 

Notes to Table 4-82 
'Year' is the year of the meteorological driving conditions 
RED=exceedences  
The receptor locations in the table are indicated in the map in Figure 3-87(on page 298) 

DPS/CCGT — 3 stacks — base emissions — no background  

4.1.8.67 Without background emissions (mainly transportation) there are no exceedences of the annual 
average NO2 limit values in the domain, measured as NOx outside very few (max. 5) locations on the 250 
regular grid in the immediate surrounds of the stacks (1 km radius). 

Table 4-83: Total NOx emissions — 99.59g/s 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.276 5.88 281.06 12 12 1 

2011 0.279 6.17 348.33 16 13 5 

2010 0.263 4.85 345.53 11 10 2 

2009 0.289 6.07 355.87 20 20 3 

2008 0.282 1.77 170.72 0 0 0 

Notes to Table 4-83 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

 
Table 4-84: Hourly maxima by receptor station 
Receptor points (sensitive locations) 
 

Hourly (NOx) maxima (limit value: 200μg/m3) 

2008 2009 2010 2011 2012 

1 Birżebbuġa 54.0 42.6 45.6 41.6 41.7 

2 Cottonera Sports Complex 39.8 45.1 50.0 31.7 24.8 

3 Għar Dalam Cave and Museum 52.2 47.3 41.8 38.8 62.7 
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Table 4-84: Hourly maxima by receptor station 
Receptor points (sensitive locations) 
 

Hourly (NOx) maxima (limit value: 200μg/m3) 

2008 2009 2010 2011 2012 

4 Grand Harbour 40.7 59.8 33.0 22.7 21.7 

5 Ħagar Qim Temples 56.2 42.8 46.6 45.7 33.8 

6 Ħal Saflieni Hypogeum 40.1 39.2 20.4 32.0 27.3 

7 Karin Grech Hospital 54.6 28.5 46.2 36.7 20.7 

8 Malta National Pool 54.0 26.4 53.2 43.2 25.2 

9 Marsa Sports Club 36.7 32.9 18.3 30.6 25.8 

10 Marsaxlokk 60.7 66.1 74.7 76.5 73.3 

11 Mater Dei Hospital 41.8 29.8 35.4 31.6 29.5 

12 Mdina 42.0 61.8 51.3 59.0 54.1 

13 Mnajdra Neolithic Temples 56.2 42.8 46.6 45.7 33.8 

14 Mount Carmel Hospital 36.3 52.3 31.9 45.5 31.6 

15 Sir Paul Boffa Hospital 59.3 60.3 39.2 24.1 20.6 

16 St. Aloysius College Sport Complex 32.4 25.9 23.2 36.2 22.6 

17 St. Vincent de Paul Residence [for the elderly] 36.1 35.1 23.5 29.8 24.7 

18 Ta’ Ħaġrat Temples 32.2 27.9 18.2 28.6 31.0 

19 Ta’ Qali National Stadium 34.4 39.6 33.5 43.4 40.6 

20 Ta’ Skorba Temples 28.5 27.8 23.2 39.2 33.4 

21 Tarxien Temples 44.6 40.8 36.1 33.2 24.2 

22 Valletta 40.6 63.7 36.9 25.1 21.5 

23 Żejtun Monitoring Station 49.9 46.7 58.3 61.0 35.6 

Notes to Table 4-84 
'Year' is the year of the meteorological driving conditions 
RED=exceedences  
The receptor locations in the table are indicated in the map in Figure 3-87(on page 298) 

DPS/CCGT — 3 stacks — load corrected emissions — background  

4.1.8.68 The estimated ambient concentrations are all below the limit value for annual average 
concentrations, and below the allowable number of hourly exceedences with the exception of 2008; highest 
overall values and the largest number of exceedences are concentrated around Valletta and the Grand 
Harbour area. 

Table 4-85: Total NOx emissions — 87.0g/s 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 4.81 25.6 287.73 16 15 5 

2011 4.72 25.0 314.38 33 18 17 

2010 4.06 21.1 278.66 18 14 9 

2009 3.88 20.5 233.55 7 7 3 

2008 5.77 29.8 935.39 39378 247 4084 

Notes to Table 4-85 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 
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Table 4-86: Hourly maxima by receptor station 
Receptor points (sensitive locations) 
 

No of hourly NOx exceedences (>2200μg/m3) 

2008 2009 2010 2011 2012 

1 Birżebbuġa 3 0 0 0 0 

2 Cottonera Sports Complex 15 0 0 0 0 

3 Għar Dalam Cave and Museum 3 0 0 0 0 

4 Grand Harbour 26 0 0 0 0 

5 Ħagar Qim Temples 0 0 0 0 0 

6 Ħal Saflieni Hypogeum 53 0 0 0 0 

7 Karin Grech Hospital 80 0 0 0 0 

8 Malta National Pool 94 0 0 0 0 

9 Marsa Sports Club 80 0 0 0 0 

10 Marsaxlokk 10 0 0 0 0 

11 Mater Dei Hospital 77 0 0 0 0 

12 Mdina 0 0 0 0 0 

13 Mnajdra Neolithic Temples 0 0 0 0 0 

14 Mount Carmel Hospital 5 0 0 0 0 

15 Sir Paul Boffa Hospital 14 0 0 0 0 

16 St. Aloysius College Sport Complex 40 0 0 0 0 

17 St. Vincent de Paul Residence [for the elderly] 31 0 0 0 0 

18 Ta’ Ħaġrat Temples 0 0 0 0 0 

19 Ta’ Qali National Stadium 3 0 0 0 0 

20 Ta’ Skorba Temples 0 0 0 0 0 

21 Tarxien Temples 10 0 0 0 0 

22 Valletta 13 0 0 0 0 

23 Żejtun Monitoring Station 13 0 0 0 0 

Notes to Table 4-86 
'Year' is the year of the meteorological driving conditions 
RED=exceedences  
The receptor locations in the table are indicated in the map in Figure 3-87(on page 298) 

DPS/CCGT — 3 stacks — load corrected — no background  

4.1.8.69 Without background emissions (mainly transportation) there are no exceedences of the annual 
average NO2 limit values in the domain, measured as NOx outside very few (max. 5) locations on the 250 
regular grid in the immediate surround of the stacks (1 km radius). 

Table 4-87: Total NOx emissions — 31.3g/s 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.098 3.25 252.46 1 1 1 

2011 0.099 2.90 231.15 2 2 1 

2010 0.094 3.16 278.5 1 1 1 

2009 0.102 2.82 190.6 0 0 0 

2008 0.106 1.16 290.7 8 8 1 

Notes to Table 4-87 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 
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Table 4-88: Hourly maxima by receptor station 
Receptor points (sensitive locations) 
 

Hourly (NOx) maxima (limit value: 200μg/m3) 

2008 2009 2010 2011 2012 

1 Birżebbuġa 20.4 15.6 16.7 15.3 24.8 

2 Cottonera Sports Complex 16.5 24.2 10.9 14.6 12.8 

3 Għar Dalam Cave and Museum 18.6 15.1 17.7 14.1 26.1 

4 Grand Harbour 17.6 15.9 15.1 10.7 11.4 

5 Ħagar Qim Temples 23.6 20.0 22.6 19.6 14.4 

6 Ħal Saflieni Hypogeum 13.3 13.7 7.8 11.5 9.5 

7 Karin Grech Hospital 21.1 10.4 16.9 13.6 7.5 

8 Malta National Pool 20.4 9.6 18.6 15.4 8.6 

9 Marsa Sports Club 11.9 12.7 6.6 11.6 9.1 

10 Marsaxlokk 20.0 24.9 25.6 25.1 25.6 

11 Mater Dei Hospital 13.6 9.6 15.7 11.3 11.1 

12 Mdina 20.1 17.8 12.5 21.4 24.6 

13 Mnajdra Neolithic Temples 23.6 20.0 22.6 19.6 14.4 

14 Mount Carmel Hospital 12.6 16.5 13.0 17.6 12.1 

15 Sir Paul Boffa Hospital 24.2 12.3 12.7 12.4 10.1 

16 St. Aloysius College Sport Complex 10.8 9.3 8.8 12.9 9.2 

17 St. Vincent de Paul Residence [for the elderly] 12.8 18.4 7.9 17.2 8.9 

18 Ta’ Ħaġrat Temples 11.9 10.3 8.3 10.6 11.6 

19 Ta’ Qali National Stadium 13.0 13.3 12.2 15.3 15.1 

20 Ta’ Skorba Temples 11.5 9.4 8.4 14.2 11.9 

21 Tarxien Temples 15.1 14.6 12.5 11.0 8.3 

22 Valletta 17.5 16.1 16.3 10.7 11.2 

23 Żejtun Monitoring Station 17.3 16.4 23.0 21.4 12.3 

Notes to Table 4-88 
'Year' is the year of the meteorological driving conditions 
RED=exceedences  
The receptor locations in the table are indicated in the map in Figure 3-87(on page 298) 

DPS CCGT — 3 stacks — incremental contributions 

4.1.8.70 The estimation of the incremental annual contributions from the new CCGT plant with 3 stacks 
uses both the emission data based on ElectroGas information with 30mg/Nm3 NOx and a flue gas flow of 
102.06 Nm3/s at maximum load. 

4.1.8.71 This represents a hypothetical 'worst case' assumption. The estimates are based on a 75m stack 
and the respective stack positions.  

4.1.8.72 The model is run at a nominal resolution of 10m for a domain of 2km by 2 km with the stacks at 
the centre of the domain. The target value for incremental contributions to the annual average is 3% of the 
annual NO2 limit value (40μg/m3), in other words the 1.2μg/m3 required in the LN 10/2013: 

Table 4-89: incremental annual contributions of the 3 stacks for a total NOx emission of 9.18g/s 
Year 2008 2009 2010 2011 2012 

Annual average μg/m3 0.89 0.665 0.510 0.640 0.178 
 
4.1.8.73 The figures in Table 4-89 show that there are no exceedences of the annual limit value of 
1.2μg/m3 incremental contribution at the sensitive receptor locations, or in the overall model domain. Based 
on the higher flue gas exit velocity in the three stack configuration, this represents a clear improvement over 
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the single stack assumptions made in the first draft of the EIS and reviewed in the previous section. On the 
basis of the AERMOD model assumptions, there are also no exceedences of the hourly limit value expected in 
this configuration, even in the immediate surroundings of the stacks. 

4.1.8.74 Figure 4-37 shows the extent and spatial distribution of the estimated incremental ambient 
concentrations (annual average) from the configuration tested, using the 2012 meteorology (worst case). 

Figure 4-37: NOx annual average incremental ambient concentration for 2012 meteorology 

Note to Figure 4-37 
Red line shows the 0.6μg/m3 (50% of the limit) isoline. 

 

4.1.8.75 The colour ranges cover the interval between 0.4 (1/3 % of the target value) and 1.0μg/m3 — no 
area is shown above a value of 1.0. The isolines indicate the area above 0.8 (inner) and 0.6μg/m3, which is 
50% of the limit value. 

DPS/CCGT — PM10 test scenarios 

4.1.8.76 To test the impact of the 3 stack configurations in terms of PM10, the following additional scenario 
(with 2012 meteorology) was run: 

Table 4-90: PM10 scenario for 2012 meteorology 
Stacks Emissions Annual Daily 

 
g/s 

Max 
μg/m3 

Average ELV 
μg/m3 

Max 
μg/m3 

Average ELV 
μg/m3 

3 9.18 0.127 40 1.10 50 
 
4.1.8.77 The values clearly show that the estimates for the 3 stack configuration are all below the original 
single stack configurations results (as submitted in EIS 1). There is no modified impact in terms of PM10 
compliance to be expected due to the alternative stack configurations tested (Figure 10). 
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Figure 4-38: PM10 annual average incremental contribution for 2012 meteorology 

Note to Figure 4-38 
Red line shows the 0.05μg/m3 (1% of the daily limit value) isoline. 

Summary, conclusions and recommendations: CCGT 3No 75m stacks 

4.1.8.78 The revised 'baseline' scenarios without the MPS emission show, as expected, correspondingly 
lower ambient concentrations, but do not affect the overall pattern (dominant contributions of the low-level 
transportation related background emissions on exceedences of air quality limit values) or the pattern and 
frequency of exceedences and violations. 

4.1.8.79 The ElectroGas CCGT configuration with 3 stacks has no significant impact on the estimated 
ambient concentrations in terms of compliance, and if, anything, the results indicate improvements over the 
original configuration and emission data. The indicated NOx concentrations remain more or less the same 
(and within the range of the inter-annual variability), and with the revised stack and emission data provided by 
ElectroGas Malta yield very closely the same NOx emission as that communicated previously and used for the 
original single stack configuration simulations (9.18 versus 10.15g/s). 

4.1.8.80 The incremental contributions from the 3 stack configuration (limit value of 3% of the annual 
average NO2 concentration or 1.2μg/m3) estimated are well below that limit value for the reported stack 
(75m) and emission data. No violations of the 1.2μg/m3 target are predicted at any of the sensitive receptor 
locations, but also there is no increase in the hourly exceedences in the immediate vicinity of the stacks. 

4.1.8.81 Impacts from the alternative CCGT configurations in terms of PM10 are negligible, well below the 
impacts from the original single stack configuration. The alternative 3-stack configuration has no negative 
impacts in terms of PM10. 

4.1.8.82 To complete the set of scenarios tested for the original single stack configuration, it would seem 
sufficient to concentrate on the years with the highest estimated concentrations/impacts only, as no 
significant deviations from the original results and conclusions can be expected. 

4.1.8.83 To better address the concerns of local communities (e.g. Marsaxlokk and Birżebbuġa), however, 
Fedra recommends the use and communication (e.g., as an on-line real-time information system) result from a 
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dynamic (photochemical) model, and with special emphasis on the contribution from both local transportation 
(road traffic, shipping, airport) and the long-range transport of particulates, including Sahara dust from North 
Africa. This not only provides complete spatial coverage of the area beyond individual monitoring stations that 
can address the effect of variable weather (and thus the importance of initial conditions) that are beyond the 
regulatory steady-state Gaussian model used for long-term impact assessment, but can also generate 
forecast (in combinations with CEMS or PEMS emission data) over a few days to provide early warning of 
imminent extreme situations that would be noticeable to the affected public. The impact of highly variable 
(short term) weather conditions on the spatial distribution of ambient concentrations is illustrated in the 
screendumps from an operational web-based forecasting system in Figure 4-39 (below) and Figure 4-40 (on 
page 466) 
 

  

Figure 4-39: NO2 (hourly) from a 48 hour forecast, simulated values at the receptor locations 
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Figure 4-40: NO2 (hourly thumbnails for the first 24 hours of a two day forecast
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D OCGT new plant configuration — 3No 30m by-pass stacks 

4.1.8.84 This section assesses the environmental performance during the six months when the power plant 
would be operated as an OCGT with the emissions passing through 30m high by-pass stacks. 

Stack data and plume rise 

4.1.8.85 Stack data (3 stack for each configuration: location, physical properties, and relevant emission 
data) were submitted by ElectroGas; for the relevant stack parameters, the following ranges were quoted, with 
the relevant differences in stack height, flue gas temperatures and exit velocities: 

Table 4-91: Configurations of the CCGT stacks  
Operation Heights 

m 
Diameter 

m 
Velocity 

m/s 
Temperature 

oC 
NOx 
g/s 

OCGT 30 3.25 42.5 566 9.18 

CCGT 75 3.25 17.5 95 9.18 
 
4.1.8.86 For both configurations, the flue gas volume of 102.06 Nm3/s (per stack) and a NOx concentration 
of 30 mg/Nm3 was used, with the resulting NOx emission of 9.18 g/s. 

4.1.8.87 The differences between the two configurations relate to the following factors:  

 stack height 

 flue gas exit velocity,  

 flue gas temperature  

4.1.8.88 These factors affect the plume rise (physical release point height, mechanical momentum, thermal 
buoyancy) and will thus affect dispersion patterns. The direct comparison of these two configurations does not 
include the difference in efficiencies, i.e., emissions normalised for unit electricity generation. Also, for any 
period below one year, the comparison of different physical and virtual stack height will depend on the actual 
weather pattern (in particular the frequency, extent and actual levels) of the PBL (mixing height), but also 
temperature at that point in time. The vertical stratification and frequency and intensity of 'inversion' situation 
and low mixing height in combination with low wind speed vary considerably e.g., between different months, 
summer and winter 

DPS/OCGT — 3No 30m stacks — NG  

4.1.8.89 All predicted ambient ground level concentration values due to the three 30m stacks in the OCGT 
configuration are well (orders of magnitude) below the applicable air quality limit values, including the 
1.2μg/m3 incremental ambient concentration contribution. This applies consistently to the entire model 
domain, the intersection of the domain and the 15 km impacts circle, as well as the 23 sensitive receptor 
locations, and for each of the 5 years of meteorology tested 

Table 4-92: Total NOx emissions — 9.18g/s 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.0151 0.564 37.17 0 0 0 

2011 0.0153 0.479 58.06 0 0 0 

2010 0.0133 0.395 71.61 0 0 0 

2009 0.0151 0.429 52.28 0 0 0 

2008 0.0096 0.166 25.28 0 0 0 

Notes to Table 4-92 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 
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Table 4-93: Hourly maxima by receptor station 
Receptor points (sensitive locations) 
 

Hourly (NOx) maxima (limit value: 200μg/m3) 

2008 2009 2010 2011 2012 

1 Birżebbuġa 2.862 2.397 2.369 2.430 2.982 

2 Cottonera Sports Complex 1.655 2.432 1.321 2.919 0.831 

3 Għar Dalam Cave and Museum 1.959 2.427 1.943 1.840 2.064 

4 Grand Harbour 1.594 1.999 3.318 2.311 0.809 

5 Ħagar Qim Temples 4.611 3.245 3.930 1.575 1.764 

6 Ħal Saflieni Hypogeum 1.561 1.860 1.423 1.420 2.010 

7 Karin Grech Hospital 1.769 2.151 1.379 2.349 1.693 

8 Malta National Pool 1.865 1.970 1.508 2.216 1.643 

9 Marsa Sports Club 1.485 2.089 1.518 1.752 1.850 

10 Marsaxlokk 2.958 5.781 5.433 5.328 5.836 

11 Mater Dei Hospital 2.574 1.874 1.335 1.817 1.334 

12 Mdina 6.298 5.490 3.146 3.157 6.384 

13 Mnajdra Neolithic Temples 4.337 3.924 4.841 1.593 1.829 

14 Mount Carmel Hospital 1.667 1.671 1.221 1.407 1.591 

15 Sir Paul Boffa Hospital 1.585 1.905 1.569 1.971 0.930 

16 St. Aloysius College Sport Complex 1.410 1.794 1.393 1.796 1.526 

17 St. Vincent de Paul Residence [for the elderly] 1.563 2.050 1.336 1.740 1.735 

18 Ta’ Ħaġrat Temples 2.279 1.322 1.266 1.524 1.202 

19 Ta’ Qali National Stadium 2.816 1.772 1.815 1.268 2.130 

20 Ta’ Skorba Temples 1.862 1.779 1.423 1.954 1.120 

21 Tarxien Temples 2.429 2.229 1.682 1.332 1.812 

22 Valletta 1.569 1.777 1.789 2.267 0.810 

23 Żejtun Monitoring Station 2.379 5.071 3.557 1.990 7.107 

Average for receptor points 2.395 2.566 2.196 2.085 1.853 

Notes to Table 4-93 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties  
The receptor locations in the table are indicated in the map in Figure 3-87(on page 298) 

DPS/OCGT — 3No 75m stacks — NG  

4.1.8.90 All predicted ambient ground level concentration values due to the three stack in OCGT 
configuration are well (orders of magnitude) below the applicable air quality limit values, including the 
1.2μg/m3 incremental ambient concentration contribution. 

4.1.8.91 This applied to the entire model domain, the intersection of the domain and the 15km impacts 
circle, as well as the 23 sensitive receptor locations, and for each of the 5 years of meteorology tested. 

Table 4-94: Total NOx emissions — 9.18g/s 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Hourly 
exceedences 

in a year 

% of total 
hours in a 
given year 

% of total 
locations 

2012 0.0241 0.677 37.96 0 0 0 

2011 0.0244 0.552 71.48 0 0 0 

2010 0.0232 0.420 42.38 0 0 0 

2009 0.0248 0.530 50.98 0 0 0 

2008 0.0257 0.140 24.27 0 0 0 
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Notes to Table 4-94 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 

 
Table 4-95: Hourly maxima by receptor station 
Receptor points (sensitive locations) 
 

Hourly (NOx) maxima (limit value: 200μg/m3) 

2008 2009 2010 2011 2012 

1 Birżebbuġa 9.962 4.423 4.470 4.119 4.221 

2 Cottonera Sports Complex 6.807 3.774 3.925 2.772 4.411 

3 Għar Dalam Cave and Museum 7.601 5.438 3.514 3.203 3.129 

4 Grand Harbour 6.656 3.448 3.268 3.568 3.753 

5 Ħagar Qim Temples 9.162 5.845 14.110 5.504 4.914 

6 Ħal Saflieni Hypogeum 3.722 3.893 3.223 4.463 2.568 

7 Karin Grech Hospital 6.252 3.073 2.633 2.843 2.790 

8 Malta National Pool 5.602 2.914 2.546 2.683 2.496 

9 Marsa Sports Club 3.346 3.442 3.016 3.553 3.754 

10 Marsaxlokk 4.119 7.522 7.671 8.011 7.949 

11 Mater Dei Hospital 3.873 2.997 2.980 3.261 1.672 

12 Mdina 10.71 10.77 10.66 7.295 13.62 

13 Mnajdra Neolithic Temples 10.61 8.489 13.97 5.661 5.263 

14 Mount Carmel Hospital 3.695 3.873 3.167 3.422 2.832 

15 Sir Paul Boffa Hospital 6.980 3.313 2.520 2.565 3.380 

16 St. Aloysius College Sport Complex 2.759 2.533 2.386 2.947 3.624 

17 St. Vincent de Paul Residence [for the elderly] 4.121 3.546 3.630 4.763 2.305 

18 Ta’ Ħaġrat Temples 2.362 2.952 2.714 2.547 2.643 

19 Ta’ Qali National Stadium 3.540 3.300 3.542 3.081 4.147 

20 Ta’ Skorba Temples 3.683 2.968 2.714 2.955 2.799 

21 Tarxien Temples 3.652 3.755 3.710 3.677 1.912 

22 Valletta 6.442 3.377 3.236 3.806 3.989 

23 Żejtun Monitoring Station 8.539 3.950 4.194 3.327 3.474 

Average for receptor points 5.834 4.330 4.687 3.914 3.894 

Notes to Table 4-95 
'Year' is the year of the meteorological driving conditions 
maxima and minima marked RED and GREEN respectively, YELLOW refers to ties 
The receptor locations in the table are indicated in the map in Figure 3-87(on page 298) 

E Comparison of the OCGT and CCGT scenarios 
4.1.8.92 The direct comparison of the two configuration scenarios is based on the standard set of air quality 
indicators developed in the first draft of the EIS. 

4.1.8.93 The (air quality) indicators are shown for the regular 100m grid of “virtual” receptor points (40,000 
points in the 20km domain and summary values within the intersection of a 15km impact circle around the 
stacks with that domain) and 23 sensitive receptor points with arbitrary precision location. 

4.1.8.94 The differences between the scenarios are only based on different stack/emission characteristics 
(physical stack height, flue gas temperature and flue gas velocity); everything else is assumed to be “equal”, 
see the discussion below.  

4.1.8.95 The different plume rise resulting from these parameters leads to very similar air quality indicators 
as summarised below, as the higher CCGT stacks (75m) are 'compensated for' by the higher flue gas 
temperature and speed of the lower 30m OCGT stacks. 
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Table 4-96: Comparison between OCGT and CCGT operations 
Year Annual 

average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

Annual 
average 
μg/m3 

Max Annual 
average 
μg/m3 

Max hourly 
average 
μg/m3 

OCGT (30m) CCGT (75m) 

2012 0.0151 0.564 37.17 0.0241 0.677 37.96 

2011 0.0153 0.479 58.06 0.0244 0.552 71.48 

2010 0.0133 0.395 71.61 0.0232 0.420 42.38 

2009 0.0151 0.429 52.28 0.0248 0.530 50.98 

2008 0.0096 0.166 25.28 0.0257 0.140 24.27 

average 0.0137 0.407 48.88 0.0244 0.378 45.41 
 

4.1.8.96 In general, average concentrations for the CCGT configurations are higher (+41.5 to 51%) for the 
OCGT stack parameters, but the maxima are 'inversely' higher (7.64%, 8.8%) for the OCGT due to the different 
release height and plume rise and subsequent different sensitivity to mixing heights (inversion). The relative 
differences in all air quality indicators, averaged over the five years, and expressed as delta (Δ) as well as 
percentage change (%) are presented in Table 4-97 (below). 

4.1.8.97 Table 4-97 describes the absolute (Δ) and relative (%) change of the OCGT configuration results 
compared to the CCGT values. Positive values indicate relative improvement; negative values indicate relative 
deterioration of OCGT versus CCGT. 

Table 4-97: Differences between CCGT and OCGT operations 
Air quality indicator CCGT OCGT Δ 

CCGT — OCGT 
% 

Δ/CCGT 

Annual average (domain) 0.0241 0.0141 0.0100 41.5 

Annual average (15 km impact zone) 0.0288 0.0164 0.0124 43.1 

Annual average maximum 0.378 0.407 -0.290 -8.8 

Hourly maximum (domain) 45.410 48.880 -3.470 -7.64 

Hourly maximum (receptor points average ) 4.532 2.219 2.313 51.0 
 

4.1.8.98 He following two graphics illustrate the differences between the two configuration scenarios using 
the same resolution and colour scale for easy interpretation of the differences 
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Figure 4-41: Annual average concentrations, OCGT configuration, 2009 meteorology

 
 
  

Figure 4-42: Annual average concentrations, CCGT configuration, 2009 meteorology
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Conclusions and recommendations regarding the OCGT — CCGT operations 

4.1.8.99 The two configurations or implementation stages (OCGT and CCGT) differ in terms of physical stack 
height, stack/emission parameters and the resulting dispersion patterns.  

4.1.8.100 Under the assumption of otherwise identical operational/load conditions, the dispersion related 
differences are the stack heights for OCGT and CCGT (30 and 75 meters, respectively) and flue gas 
temperatures and velocities, the latter being considerably higher for the OCGT configuration, This mostly 
compensates for the lower physical stack height. Physical stack height and the plume rise (virtual stack) 
influence dispersion in opposite ways, and subject to the meteorological conditions, which makes the 
combined effect non-intuitive. 

 Based on the balance between the effects of the different (higher CCGT) physical stack heights 
and the (higher OCGT) virtual stack height or plume rise due to higher temperature and flue gas 
velocities for the OCGT configuration, the comparison of the scenarios indicates that  

 average NOx concentration values are lower (up to 50%) for the OCGT configuration (30 m, 
hotter, faster), but  

 maxima of NOx concentrations are lower (close to 10%) for the CCGT configuration (75m, 
cooler, slower) 

which suggest generally 'better' overall, long-term dispersion from the OCGT, but at the same 
time a higher sensitivity to 'extreme' weather situations that can lead to maxima of short-term 
concentrations. This suggests that the (very small absolute) differences expected between the 
two configurations may also depend on and vary with the period of implementation. 

 For both configurations however, all values are well below any applicable air quality standard or 
limit value, including the 1.2 μg/m3 incremental contribution limit. 

4.1.8.101 The static and direct comparison of OCGT versus CCGT does not consider seasonal aspects 
(timing), background and efficiency differences and possibly operational differences. However, as the two 
configurations are reasonably similar (especially when compared to the air quality limit values) no significant 
difference is to be expected. Given the dynamic nature of the transition and multi-stage implementation 
process, a dynamic analysis including the construction phase could confirm that assumption. 

Summary of impacts 

4.1.8.102 A summary of impacts regarding land use and land cover is presented in the following pages  
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Summary of Impacts – air quality — 1  

Impact type and Source 

Impact type Impact on air quality 

Specific intervention  
leading to impact 

Impact of dust generated during construction works 

Project phase Construction  

Impact Receptor 

Receptor type Human beings 

Sensitivity and resilience 
toward impact 

Moderate sensitivity and high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct depending on wind direction 

Beneficial/Adverse Adverse 

Severity Low 

Physical/geographic extent  In the immediate surrounds of the site. Dependent on wind direction and force 

Short/Medium/Long 
Term 

Duration of construction works 
 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Likely unless good site management systems are in place 

Significance 
Overall Impact 

Low to insignificant 

Proposed  
Mitigation Measures 

Good construction site practice 

Significance 
Residual Impact  

None 

Monitoring Regular inspections on site 
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Summary of Impacts – air quality — 2 

Impact type and Source 

Impact type Impact on air quality 

Specific intervention  
leading to impact 

Emissions of pollutants and GHGs 

Project phase Operations OCGT CCGT 

Impact Receptor 

Receptor type Human beings 

Sensitivity and resilience 
toward impact 

High sensitivity and high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and cumulative 

Beneficial/Adverse Beneficial 
 

Severity Low 

Physical/geographic extent  SE Malta and around plant location 
In the case of GHGs, more widespread 

Short/Medium/Long 
Term 

Continuous 
 

Temporary/Permanent 
if temporary indicate 
duration 

Continuous 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 

Significance 
Overall Impact 

High 

Proposed  
Mitigation Measures 

Minimise use of gasoil and focus on gas and renewables 

Significance 
Residual Impact  

Low to Moderate 

Monitoring Ongoing 
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4.1.9 Noise 

A Assessment criteria 

4.1.9.1 Table 4-98 provides the criteria against which the level of significance of changes in ambient noise 
levels were established. 

Table 4-98: Assessment criteria — significance 
Impact significance Change in noise level dB(A) Subjective response  

Neutral 0 No change 

Low 0.1 to 2.9 Barely perceptible (under extreme 
quiet conditions — or night-time in 
particular villages with low night-time 
activity) 

Moderate  3.0 to 4.9 Noticeable 

High 5.0 to 9.9 Up to doubling or halving in 
perceived level 

Severe  10.0 or more More than doubling or halving in 
perceived level 

 
4.1.9.2 This section submits the assessment carried out by Calleja in the first draft of this EIS as well as a 
section which discusses the impacts of the ElectroGas CCGT plant and LNG facilities 

B Likely impacts of construction works 
4.1.9.3 The activities and equipment/machinery that the construction works entail are outlined in section 
0 (on page 67 et seq). Calleja constructed a noise model with the afore-mentioned equipment being in use 
over a twelve hour period. The model incorporates the movement of construction equipment across the DPS 
site as line sources under the equipment's respective work, e.g. if a dozer is doing work, it will be moving 
across the site, from side to side, and not stationary. 

4.1.9.4 The levels from the construction solely are presented in Figure 4-43 (on page 476), The 
subsequent Figure 4-44 presents the construction case along with the present levels from the operation of 
DPS. Figure 4-45 (on page 477) identifies areas in Marsaxlokk which might be impacted directly solely from 
construction works, construction traffic, and on-going DPS operations (as at present). 

4.1.9.5 From Figure 4-44 and Figure 4-45, it was possible for Calleja to determine that the levels from the 
construction would be within a tolerable range of 44dB LAeq to 56 LAeq for a daytime period considering that 
the present daytime hourly interval ranges between 53dB LAeq and 60dB LAeq.  

4.1.9.6 Such a construction noise level could result in a change of 1.8dB to 5.5dB LAeq on the present 
median, having low to high temporary impact (see Table 4-98 above). It should be stressed that the tested 
scenario is a worst case as work is assumed to be taking place on all three sites (Area A, Area B, and jetty) 
simultaneously. 

4.1.9.7 If the construction phase of the development is kept to a daytime 12 hour working period between 
07:30 to 19:30, the overall impact would be temporary and minimises the possibility of a cumulative impact if 
such a pace of construction work is upheld for a number of weeks. Hence, the need for restraint on the 
construction time periods of work would be advisable. 
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Figure 4-43: Effects solely from construction if all three areas are worked on simultaneously 

Figure 4-44: Effects solely from construction and existing DPS if all three areas are worked on 
simultaneously 
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C Likely impacts during operations 

Option A 

Noise sources 

4.1.9.8 The CCGT plant would be located in Area A and will be made up of the following components: 

 gas turbine generator hall which would be enclosed; 
 heat steam recovery generator which would be enclosed; 
 steam turbine generator hall; 
 two fan assisted transformer faces; and 
 flue. 

 The re-gasification unit which would be enclosed will be located at the south-eastern side of 
Area B. 

4.1.9.9 The results of having Option A installed along with the present situation can be seen in Figure 4-46 
(on page 478). The impacts or changes between the situation at present and the adoption of Option A under 
the present circumstances can be seen in Figure 4-47 (on page 478). Where the changes outside the DPS 
perimeter occur in three fields behind the Administration Block and said changes would be between 2 and 
4dB which would be considered a low to moderate impact on three fields (see Table 4-98 on page 475) 

4.1.9.10 The noise climate would change as shown in Figure 4-48 and Figure 4-49 (on page 479), when 
Phase 1 is decommissioned (but not removed) from the DPS site and the Phase 3 cooling pumps are repaired 
or replaced. According to Table 4-98, a large area will benefit from a 0 to -4dB noticeable change and 
Marsaxlokk will benefit from -4 to -8dB changes. A small area/fields behind the Administration Block will see a 
possible change between 0 to a. In other words, an improvement of moderate significance should be 
expected.   

Figure 4-45: Areas in Marsaxlokk which might be impacted by construction, construction traffic and DPS 
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Figure 4-46: Option A — the resulting situation is implemented on top of the existing situation 

Figure 4-47: Option A — impacted areas  
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Figure 4-48: Option A –Phase 1 decommissioned and Phase 3 cooling pumps repaired  

Figure 4-49: Option A — impacted areas with Phase 1 decommissioned and Phase 3 cooling pumps repaired 
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Option B 

Noise sources 

 The CCGT plant would be located in Area A and will be made up of the following components: 

 gas turbine generator hall which would be enclosed; 
 heat steam recovery generator which would be enclosed; 
 steam turbine generator hall; 
 two fan assisted transformer faces; and 
 flue. 

 The re-gasification unit, which is enclosed in a shed located on the fixed jetty/quay by the FSU. 

 The FSU, would have the upper three-quarters of the deck assigned with an area source of 
substantial sound power to represent the operations of pumps and other ancillary equipment 
required to operate the gas facility. This is located 40 meters above sea level. 

NB: The FSU was assumed to be working from-shore power, hence no on board generator has 
been assigned. The effects from such an installation can be seen in the Option C assessment 
(below), where the said generator is installed aft. 

4.1.9.11 The results for Option B along with the existing situation are in Figure 4-50 (on page 481). The 
subsequent Figure 4-51 indicates that the implementation of this option can bring about changes of +4dB on 
land and +12dB on the sea — moderate to severe significance. 

4.1.9.12 The area on land which would be impact consists of a few fields between DPS and the 
neighbouring residences. The impacts here would be of low significance.  

4.1.9.13 The noise climate would change as shown in Figure 4-52 and Figure 4-53 (on page 482), when 
Phase 1 is decommissioned (but not removed) from the DPS site and the Phase 3 cooling pumps are repaired 
or replaced. The changes brought about by the long term implementation of Option B range from -8dB to + 
8 dB. Most +4 dB. Changes on land would be in patches between DPS and Delimara point and a narrow strip 
of land leading north from DPS. Hence an impact of moderate would be expected at the upper residences 
close to DPS and in the Tas-Silġ area due to the higher ‘visibility’ of the FSU sources. 

4.1.9.14 An impact of high significance will also occur beneath Fort Delimara (Taħt il-Fortizza), two meters 
above sea level. 

Option C 

Noise sources 

 The CCGT plant would be located in Area A and will be made up of the following components: 

 gas turbine generator hall which would be enclosed; 
 heat steam recovery generator which would be enclosed; 
 steam turbine generator hall; 
 two fan assisted transformer faces; and 
 flue. 

 The FSRU would have the following characteristics: 

 the mid upper three-quarters of the deck assigned with an area source of substantial sound 
power to represent the operations of pumps and other ancillary equipment required to 
operate the gas facility. this is located 50 meters above sea level. 

 the upper front bow taken by the re-gasification unit, 
 four vaporisers amidships on the starboard feeding onto the quay 
 an emergency generator aft below quarters running, to represent the FSRU not running on 

shore power. 
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Figure 4-50: Option B — the resulting situation is implemented on top of the existing situation 

Figure 4-51: Option B — impacted areas  
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Figure 4-52: Option B –Phase 1 decommissioned and Phase 3 cooling pumps repaired  

Figure 4-53: Option B — Phase 1 decommissioned and Phase 3 cooling pumps repaired 
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Figure 4-54: Option C — the resulting situation is implemented on top of the existing situation 

Figure 4-55: Option C — impacted areas  
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Figure 4-56: Option C –Phase 1 decommissioned and Phase 3 cooling pumps repaired  

Figure 4-57: Option C– impacted areas with Phase 1 decommissioned and Phase 3 cooling pumps repaired 
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4.1.9.16 The results for Option C along with the existing situation are in Figure 4-54 (on page 483). The 
subsequent Figure 4-55 indicates that the implementation of this option can bring about changes of change 
of 2 to 4dB in an area north of the DPS on land and 6 to 10 dB, specifically 2 meters above sea level under 
Fort Delimara and in the vicinity of the FSRU. The impact ranges from low to severe. With one residence in the 
vicinity of DPS affected with an impact of low significance. 

4.1.9.17 The noise climate would change as shown in Figure 4-56 and Figure 4-57 (on page 484), when 
Phase 1 is decommissioned (but not removed) from the DPS site and the Phase 3 cooling pumps are repaired 
or replaced. The changes brought about by the long term implementation of Option C would be a modest 
+4dB on land to the north of the DPS site and in patches south of the boundary [of the DPS]. Impacts of high 
significance will occur on the sea in the vicinity of the FSRU (below Fort Delimara) and within the DPS site. 

D Update of noise assessment with respect to the ElectroGas plant 

Introduction 

4.1.9.18 In addition to the noise emissions information that is presented in chapter 1, ElectroGas provided 
Calleja with three noise propagation simulations of the CCGT plant and of the whole of the development, 
which are shown in Figure 4-58 and Figure 4-59 (on page 486). The CCGT plant is expected to emit a noise 
level of 85dBA during operations at the fence of the CCGT plant and at a distance of 1m from the enclosure 
and other equipment in the plant. As is noted in chapter 2 (on page 79), the IPPC BREF guidelines document 
regarding large combustion plants states that CCGTs need to be built into noise attenuation enclosures with 
silencers integrated into the gas turbine air intake and exhaust gas outlet channels. 

4.1.9.19 The computations carried out with respect to Options A, B, and C as presented in the previous 
sections (and in the first draft of this EIS, i.e. EIS 1) Calleja assumed that the CCGT plant and the HRSG would 
be installed within a noise attenuation enclosure, and this is why it was concluded that the proposed 
development will contribute towards a reduction in noise emissions from the plant. 

4.1.9.20 The ElectroGas proposal is based around three GTs with primary enclosures to both protect the 
machinery and provide initial noise control. But the initially given breakout noise from the CCGT area was in 
excess of the simulated case in EIS 1. The proposed new plant will also have three individual flues and bypass 
stacks, thereby increasing the number of point sources at high level above ground in comparison to the 
previously proposed single flue. 

Assessment 

4.1.9.21 Calleja notes that the above-mentioned simulations indicate that in the initial situation as 
proposed plantwould have the following impacts: 

 insert a significant noise in a relatively ‘quiet area’ within DPS boundary: 

 higher façade noise to the DPS administration building; 

 the CCGT plant by itself would have presented a higher Ldn level to the present day Ld levels at 
Marsaxlokk and in the middle of Marsaxlokk Bay and Birżebbuġa; and 

 under the right propagation conditions there would be the possibility of an increase in noise 
level both at parts of the Marsaxlokk waterfront and in the tal-Kavallerizza area. 

4.1.9.22 Following discussions between Enemalta and ElectroGas, the following issues were taken into 
considertion: 

 the planned cessation of DPS 1 operations and the shifting of DPS 2A to emergency status 

 the continuous operation of DPS 3 on NG 

 the continuous operaytion of the new plant with noise mitigation as proposed by ElectroGas 

 the re-gas facility;and 

 the FSU  
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Figure 4-58: ElectroGas — simulation of sound propagation in the surrounds of the CCGT site (Area A) 

Figure 4-59: ElectroGas — simulation of sound propagation from the DPS around Marsaxlokk Bay 
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4.1.9.23 In Option A (as simulated in EIS 1), the re-gas unit was placed on land, three meters above sea 
level at the same position being presently proposed. It was assumed from the information given that the unit 
would be enclosed. ElectroGas have submitted that 'their' unit would be enclosed and it would  also house 
quarters for the FSU crew. The noise level given for the module is 80dB(A) at 1 meter .  

4.1.9.24 This unit would be located under the cliff face and behind the Area B earth mound in the southern 
most part of the DPS site (as is established in chapter 1). It would be shielded from other parts of the 
DPS and Marsaxlokk by means of the said mound. The possibility of reflection from the FSU hull onto the 
ground above the cliff existed and this would be mitigated by means of the enclosure, where possible due to 
safety requirements.  

4.1.9.25 The FSU proposed will present the same noise situation as simulated with respect to Option B (in 
EIS 1); whereby, the ancillary equipment to supply the vaporisers above deck will be in operation; the four 
vaporisers will be operational; the ancillary ship systems will be in operation except for the main generator as 
assumed in EIS 1  

4.1.9.26 The final noise profile expected from DPS station in its final configuration is expected by Calleja to 
look like the one in Figure 4-60 (on page 488).  

4.1.9.27 The noise emissions of the proposed development as proposed would have an impact on receptors 
in the following locations: 

 the Marsaxlokk waterfront. Calleja indicates that there is a high probability of the introduction 
of audible tonal components to the local environment — similar to the smaller scale localised 
situation when the emergency turbines are used; 

 the DPS administration building and entrance gate, workshop, and office building 

 parts of Birżebbuġa, 

 residents in the vicinity of DPS — lateral and above. 

4.1.9.28 In the Noise Action Plan which the MEPA submitted under Directive 2002/49/EC to the European 
Commission earlier this year (MEPA, 2013b), the onset levels for the identification and noise preservation of 
quiet areas is considered to be below the proposed onset level of Lden=55 dB, and Lnight= 45 dB. The use of 
Lday in the scenario simulations was used to exclude the penalties supplied by LDN index for night levels and 
provide an ‘actual’ worst case noise level scenario at the residences, thereby allowing the possibility of 
knowing of areas were real complaints could exist. 

4.1.9.29 Under Directive 2002/49/EC the targets of the Commission targets are as follows: 

 exposure to more than 65dB(A) should be phased out and at no time should 85dB(A) be 
exceeded; and 

 receptors exposed to levels of between 65-55 dB(A) and receptors currently exposed to less 
than 55dB(A) should not suffer any increase. 

4.1.9.30 Although the DPS is not within the reporting agglomeration area for IPPC industry noise, national 
noise action plans are applicable. The levels in the main Marsaxlokk area are such that fit in all of the above 
and the WHO Night Noise Guidelines for Europe (2009) i.e. that no further increase in long term noise level 
should be accepted with respect to this industrial source only. In other words, the levels under consideration 
are solely from the DPS boundary vis-à-vis Marsaxlokk and its environs. 
4.1.9.31 In the part of the Noise Action Plan concerned with the delimitation of quiet areas in the open 
country, no areas in open country have been positively identified. However, notes Calleja, it would also be 
considerate at this point to protect the areas of open country on the Delimara peninsula from any major 
further noise level increase, although the levels would not be detrimental to public health. This would be in 
line with the provision in the MPLB which refers to the transformation of Delimara into a recreational/tourism 
area (see section 3.1.3 (on page 113 et seq). 
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4.1.9.33 At no point at present, do the levels at Marsaxlokk, present any health risk. With facade levels of 
35dBA under the right propagation solely from DPS, the levels are well within the previously mentioned 
minimum levels and do not present any cases for nuisance. People do not always distinguish between 
perceptibility, nuisance and health risks. Under the right conditions, at present, DPS would be perceptible in 
parts of Marsaxlokk but does not constitute any nuance of nuisance or health risk. 
‘The final noise profile expected from Delimara Power station in its final configuration is expected to look like 
Figure5.   

4.1.9.34 Calleja concludes that the final scenario would be well within limits for both façade protection to 
the residents in Marsaxlokk and within the existing noise profile 

Summary of impacts 

4.1.9.35 A summary of impacts regarding land use and land cover is presented in the following pages  
  

Figure 4-60: Final noiseprofile including the re-gas unit and the FSU 
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Summary of Impacts – noise — 1 

Impact type and Source 

Impact type Noise generated by construction equipment 

Specific intervention  
leading to impact 

Mainly excavations 

Project phase Construction 

Impact Receptor 

Receptor type Human beings 

Sensitivity and resilience 
toward impact 

High sensitivity and high resilience 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct and Cumulative  

Beneficial/Adverse Adverse 

Severity In the immediate surrounds of the DPS site and along the routes following by 
construction vehicles 

Physical/geographic extent  Can be high 

Short/Medium/Long 
Term 

Short term 

Temporary/Permanent 
if temporary indicate 
duration 

Temporary 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 
 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable 
 

Significance 
Overall Impact 

Moderate 
 

Proposed  
Mitigation Measures 

Use of modern construction vehicles 
 

Significance 
Residual Impact  

None 

Monitoring Monitoring as indicated in Chapter 5 
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Summary of Impacts — noise — 2 

Impact type and Source 

Impact type Noise generated by CCGT and LNG 

Specific intervention  
leading to impact 

Normal operations 

Project phase Operations 

Impact Receptor 

Receptor type Human beings and as noted above, fauna  

Sensitivity and resilience 
toward impact 

High especially during the night 
 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 

Beneficial/Adverse Adverse 

Severity Can be high given that CCGTs are known to be 'noisy' 

Physical/geographic extent  Mainly around the DPS sound but if unmitigated noise can affect Marsaxlokk village 

Short/Medium/Long 
Term 

Long term 
 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 
 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Reversible 
 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Inevitable unless mitigated 
 

Significance 
Overall Impact 

Low to insignificant depending on the location of the receptors 

Proposed  
Mitigation Measures 

Use of enclosure around GTs and HRSG and silencers as per BREF document 
regarding Large Combustion Plants 

Significance 
Residual Impact  

Low to insignificant depending on the location of the receptors  
 

Monitoring Monitoring as indicated in Chapter 5 
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4.1.10 Infrastructure and utilities 
4.1.10.1 Enemalta have informed the EIA Coordinator that the DPS infrastructural network (both the internal 
and external/distribution) will not be affected by the new CCGT plant.The electricity produced by the new plant 
will be distributed through the existing network, which is continuously being upgraded in order to minimise 
lossed through the distribution system.   
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4.1.11 Public access 
4.1.11.1 As is noted earlier, the DPS is not and should not be accessible to the public except when 
interested members of the public apply for guided tours for educational purposes.  

4.1.11.2 It should be noted that the MBLP provides for the opening up, as it were, of the whole of the 
Delimara peninsula through its promotion of a national park and other recreational amenities, which include a 
public footpaths system.  
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4.1.12 Cultural heritage: terrestrial 

A Introduction 

4.1.12.1 The following are the criteria which would be used in order to establish the level of significance of 
the proposed development on cultural heritage assets on the peninsula: 

Table 4-99: Level of significance with respect to agricultural production in the surrounds of the site 
Categories Criteria 

High The cultural asset or feature will be either completely destroyed or damaged due to an 
irreversible intervention on the asset itself and/or its surrounding landscape or setting 

Moderate Impacts include indirect effect on the cultural asset or feature itself and/or its surrounding 
landscape or setting, with little damage being incurred 

Low Limited to minor changes in the landscape or setting, while the cultural asset or feature will 
be indirectly affected 

Insignificant The significance if the impact would be inconsequential 
 

B Likely impacts 
4.1.12.2 The ASC ESR states that since the proposed development is within the footprint of the already 
existing Power Station, and the areas earmarked for development are located on either already developed or 
reclaimed land, the possibility of uncovering new archaeological material is minimal.  

4.1.12.3 On the other hand the development of the CCGT and LNG plants will continue to add on the visual 
Impact of the area as attested by the installation of the storage tanks (up to 125,000m3) which will be “the 
largest single item within the LNG facility, and the proposed jetty. This issue is analysed in depth in the Conrad 
& Pace ESR and the impacts are reviewed in section 4.1.2 (on page 346 et seq) with reference to 
photomontages included in Appendix Two. 

4.1.12.4 ASC also refer to the part of the QRA report which states that one of the risks that may occur is a 
leakage that will produce a the gas cloud identified by Vaccari. Although in itself this cloud is not dangerous 
there is also the possibility that ignition points from the DPS may ignite the cloud. In such a scenario the area 
covering all the cultural sites from DLM13/002) to DLM13/10, Delimara Lighthouse and Fort Delimara would 
be affected. 
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Summary of Impacts – cultural heritage: terrestrial 

Impact type and Source 

Impact type Impact on cultural heritage (terrestrial) 

Specific intervention  
leading to impact 

Damage or demolition of cultural heritage assets 

Project phase Construction 
 

Impact Receptor 

Receptor type Cultural heritage assets 

Sensitivity and resilience 
toward impact 

Low to high depending on asset 

Effect and Scale of Impact 

Direct/Indirect/Cumulative Direct 
 

Beneficial/Adverse Adverse 

Severity Low to high depending on asset 

Physical/geographic extent  In the areas around the DPS site 

Short/Medium/Long 
Term 

Long 

Temporary/Permanent 
if temporary indicate 
duration 

Permanent 

Reversible/Irreversible 
if reversible indicate ease of 
reversibility 

Irreversible 

Probability – Significance – Mitigation – Residual Impacts – Other Requirements 

Probability of impact 
occurring 
(inevitable, likely, remote 
uncertain) 

Nil 

Significance 
Overall Impact 

Insignificant 

Proposed  
Mitigation Measures 

NA 

Significance 
Residual Impact  

NA 

Monitoring NA 
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4.2 Impacts related to climate change 
4.2.1 Together with transport and heavy industry electricity generation is a significant generator of 
greenhouse gases (GHGs). According to the 'Environmental Report Indicators 2010 -2011' (MEPA, 2012), in 
2010 90% of the GHG emissions were discharged by the energy [including transport] sector. Given that CO2 
emissions from NG amount to circa 72% of the equivalent oil emissions (measured in pounds per billion Btu 
of energy in Table 2-1 on page 75). It is expected that the proposed CCGT plant and LNG facilities will go a 
long way towards helping Malta lower its GHG emissions. The high efficiency of a CCGT plant and the 
possibility of one of the GT units being switched off in times of lower electricity demand will also contribute to 
a reduction in CO2 emissions from the site:  

 The expected net heat rate of the proposed CCGT plant operated on gas is 6865MJ/MWh (from 
data submitted by Electrogas). 

 The expected net heat rate of the converted (18V50DF) engine operated on gas is 
7562MJ/MWh which is equivalent to 47.6% net efficiency (from manufacturer's data). 

 By comparison the net heat rate of the existing 18V46 (un-converted engine) operated on HFO 
is 7485MJ/MWh equivalent to 48.1% net efficiency (measured during the performance tests). 

 The CO2 emissions factor for NG is 56.0t CO2/TJ. 

 The CO2 emissions factor for HFO (residual oil) is 77.4t CO2/TJ. 

 The conversion factor for 1m3 of natural gas to tonnes of LNG is taken as:  

1m3 gas = 0.00073t LNG. 

 Based on the above, the CO2 emissions per MWh for the various plants are: 
 The CO2 emissions from the new CCGT plant are 0.38t/MWh 
(6865 x 56.0 / 1000000 = 0.38). 

 The CO2 emissions from the converted DPS 3 on gas are 0.42t/MWh 
(7562 x 56.0 / 1000000 = 0.42). 

 The CO2 emissions from the existing un-converted DPS 3 on HFO are 0.58t/MWh 
(7485 x 77.4 / 1000000 = 0.58). 

4.2.2 The reader is referred to section Greenhouse gas emissions on pages 552 to 554 for a discussion 
on the implications of GHG emissions.  
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4.3 Environmental risk 

4.3.1 Introduction 
4.3.1.1 The report on environmental risk was commissioned to Roberto Vaccari of SGS. His work, a 
preliminary quantitative risk assessment (QRA) was intended provide the following information: 

 comparison of the risk level of the initial options issued in the PDS (see chapter 2 on page 73 
et seq), regarding the location within the DPS site of the CCGT plant and the LNG facilities, and,  

 in the event that the risks of major accidents of one or more of these options were found to be 
unacceptable, make alternative proposals. 

4.3.1.2 The focus of the QRA was the location of the LNG receiving, storage, and re-gasification facilities. 

4.3.2 Regulatory/policy framework 
4.3.2.1 The DPS is one of 11 sites in Malta, which fall under the Control of Major Accident Hazard 
Regulations (COMAH) (SL 428; LN 37/2003), issued under the Occupational Health and Safety Authority Act 
(Cap 424). These regulations transpose into Maltese Law the provisions of Council Directive 96/82/EC of 9 
December 1996 on the control of major-accident hazards involving dangerous substances (Seveso II 
Directive). This directive requires Member States to ensure that operators of plants where dangerous 
substances are used or stored in large quantities, 

 to formulate and implement a policy designed to prevent major accidents; 

 to produce safety reports, 

 to install a safety management system and emergency plans; and 

 to keep the members public, who may be impacted by a major accident, updated. 

The directive distinguishes between 'upper' and 'lower' tier establishments. The former would have 
larger quantities of dangerous substances and are therefore subject to more stringent controls. 
(European Commission, 2013n). 

4.3.2.2 In 2015, Member States will be adopting Directive 2012/18/EU of the European Parliament and 
of the Council of 4 July 2012 on the control of major-accident hazards involving dangerous substances, 
amending and subsequently repealing Council Directive 96/82/EC (Seveso III Directive) (European 
Commission, 2012h) in place of the Seveso II. Among other things this change is expected to provide the 
public with improved  

 access to information and to justice, and 

 participation in decision-making processes concerning the location of developments falling 
under the jurisdiction of the directive (European Commission, 2013n). 

4.3.2.3 MEPA is also guided by the approved supplementary planning policy guidance Major Accident and 
Hazards and Hazardous Substances (GoM, 2004). Among other things, this policy document establishes that: 

Applications for new hazardous installations will be approved only if they 
a) will have no harmful or adverse impact on the environment due to the inherent hazardous 
nature of the installation or on existing or proposed adjoining land uses; 
b) are located so as to ensure adequate separation from other uses, including residential areas, 
areas of public use and areas of particular natural sensitivity or interest, so as to guarantee safety 
and amenity; 
c) are located so as to ensure adequate separation from other hazardous installations, to minimise 
the likelihood of the exacerbation of the consequences of a major accident; 
d) comply with other relevant Structure Plan and Local Plan policies. 
Proposals for development at existing hazardous installations which involves the addition of new 
dangerous substances or an increase in the quantity of existing dangerous substances will be 
assessed against the criteria set out above. 
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4.3.2.4 It also provides indications regarding the [un]acceptability of development proposals for site 
located in the vicinity of four sites, one of which is the DPS. 

4.3.2.5 Under the COMAH Regulations, the competent authority is made up of the Occupational Health 
and Safety Authority (OHSA), the MEPA, and the Civil Protection Department (CPD). 

4.3.3 Approach 

A General 
4.3.3.1 A Quantitative Risk Assessment (QRA) is used to inform the making of decisions regarding the 
acceptability of specific risks in connection with planned human activities and inform other decisions with 
respect to the formulation and implementation of mitigation and contingency measures. In the case of this 
EIS, the main concerns refer to risks of impacts which may have highly significant effects on environmental 
resources and public health and safety. Given the nature of the development proposal under review, the 
Applicant is also interested in the risks of events that would adversely affect the security, efficiency, and 
consistency of supply of electricity. In Malta this issue is of particular importance because until the 
commencement of operations of the Sicily — Malta interconnector the sources of supply are the DPS and the 
MPS, with the latter, in particular, being burdened with ageing and not so efficient power plants.  

4.3.3.2 The criteria for assessing the acceptability of risks for a large number of categories of 
establishments are set in internationally recognised guidelines and regulations. In order to be able to use the 
results of a QRA for decisions, they must be verifiable, reproducible and comparable. Consequently, QRAs 
must be based upon the same assumptions, models and basic information. The general Health and Safety 
Executive (HSE) (2002; 2003; 2004; 2005; 2009) and/or BEVI (VROM, 2005b; RVIM, 2009) calculation 
methods can be followed to carry out QRA calculations, which is what Vaccari set out to do after discussions 
with the OHSA in its capacity as the lead partner of the competent authority in Malta (OHSA, 2013).  

4.3.3.3 The QRA reviewed in this section was first prepared in order to evaluate the optional arrangements 
of that were thought of with respect to the location of the proposed CCGT plant and LNG facilities within the 
boundary of the existing DPS. The current draft was prepared with a focus on the plant and facilities that 
ElectroGas plan to have installed in the DPS site and in the waters onto which this site abuts. 

4.3.3.4 The QRA process required the listing and study of all the relevant equipment. The first step was to 
determine the accident scenarios related to the equipment using the Dutch 'purple book' (VROM, 2005b), the 
Belgian Handbook Failure Frequencies document (Flemish Government, 2009), and the HSE Failure Rate and 
Event Data (FRED) (HSE, 2012). This step refers to loss of containment (LOC)-scenarios and event trees to 
determine the possible outcomes. Generic LOC-scenarios were together with the published generic failure 
frequencies and escalation probabilities. 

4.3.3.5 Risk calculation was based on the scenarios with all relevant consequences (lethality), for the 
existing situation, using specialised software. 

4.3.3.6 Individual risk (expressed per year) is the multiplication of the number of times that a major 
accident per year occurs, with the adverse effect (death) that a person experiences as a result of exposure to 
the disturbance (toxic effect, heat, pressure wave).  

4.3.3.7 To ensure full representation on safety, the calculation of the 'group risk' is required. The group risk 
is the risk that at one time a group of persons are victims of the same adverse event. This Group risk is shown 
in the form of a cumulative frequency curve (called FN curve). The damage is shown on the x-axis while the 
cumulative frequency of occurrence is in ordinate. The calculation of the group risk is based on the existing 
population. In a final step the results will be assessed using criteria developed and agreed 

B Comparison between the LNG facilities tested in the first draft and in the third draft 
4.3.3.8 The following Table 4-100 (on page 498) provides more detailed information about the differences 
between the 'virtual' LNG facilities and the ones proposed by ElectroGas than is provided in Table 1-9 (on page 
64), which information is relevant to the QRA: 
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Table 4-100: B Comparison between the LNG facilities tested in the first draft and in the third draft 
Component QRA reviewed in EIS 1 QRA reviewed in EIS 3 Major differences 

General   Minimal difference: 
propane storage tank and 
associated circuit for gas 
heating 

LNG tanker position and 
unloading arms position 

Originally positioned in the 
inner part of the location 

Proposed location is 
displaced circa: 
100m to the east and 
300m to the south 

Safer position according to 
QRA conclusions, given that 
potential sources of gas 
leaks are further away from 
ignition points within the 
DPS 

LNG tanker max capacity 140,000m3 Indirect estimation: 
125,000m3 – supply 
vessels might be bigger in 
case of partial discharge 

No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 

Maximum capacity of one 
tanker vessels 

35,000m3 
95% full 

31,250m3 if all of them are 
the same size, no need for 
tanks bigger than 
35,000m3 

No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 

LNG transfer pressure 4 barg at ship manifold 3 barg at ship manifold No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 

Ship to ship LNG unloading 
arm diameter 

12” 3 arms  
(2 liquid, 1 vapour) 

5 x flexible hoses (4 liquid, 
1 vapour) all 250 mm NB. 
Hoses with emergency 
release couplings (ERC) 

Failure frequency for hoses 
is generally higher than for 
arms but no direct 
comparison is possible. 
See comparison of 
frequencies for more 
details 

Ship-to-ship loading rate 4,000m3/h x 2 arms 6,000m3/h No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 

FSU/FSRU 
position and jetty lay out 

Original UTM Proposed location is inside 
the safe polygon 

No  

FSU max capacity 180,000m3 LNG GEMINI 
125,000m3 

No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 

LNG unloading pressure 4 barg at ship manifold 3 barg at ship manifold No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 

Ship to shore LNG 
unloading arm diameter 

6" 12" Unloading arm size is 
higher than estimated. 
Recalculation is carried out 
with no final difference in 
gas cloud contour, due to 
maximum size reached in 
both cases. 

Ship to shore unloading 
rate 

200m3/h x 1 arm 145m3/h No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 

Presence of secondary 
pump onshore increasing 
pressure from 4 to 28 barg 

UTM No data but pump must be 
present in the process area 
together with vaporisers. 

No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 
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Table 4-100: B Comparison between the LNG facilities tested in the first draft and in the third draft 
Component QRA reviewed in EIS 1 QRA reviewed in EIS 3 Major differences 

Size of pipleline from 
unloading arm to 
secondary pump 

6" 6" No difference, risk was 
overestimated in the QRA 
reviewed in EIS 1 

Re-gas position Original UTM Proposed location is 
displaced to the east and 
the south 

Safer position according to 
QRA conclusions, given that 
potential sources of gas 
leaks are further away from 
ignition points within the 
DPS 

Maximum pressure in re-
gas unit 

28 barg Max: 47.5 barg 
Nominal: 43 barg 

Recalculation of scenarios 
had to be done. 

Battery limit conditions 
downstream re-gas unit 

25 barg and 5oC New CCGT: 
35 barg and 5oC 
DPS 3: 
7 barg and 10oC 

Recalculation of scenarios 
had to be done. 

Gas pipe to GT 10" 6" Minor impact on QRA 

Compressor position Original UTM Proposed location is 
displaced to the east and 
the south 

Safer position according to 
QRA conclusions, given that 
potential sources of gas 
leaks are further away from 
ignition points within the 
DPS 

BOG – pipeline to 
compressor diameter 

6" 6" No difference 

Max pressure delivered by 
BOG compressor 

15 barg 38 barg No impact in final result 
was expected due to 
reduced magnitude of 
consequences. 

Max flow delivered by 
compressor  

3,000Nm3/h 5,700Nm3/h Minor impact on QRA 

Pipe routing Original UTM No major changes Minor impact on QRA 

Others  Not included Propone system volume 
circa 25-30m3 

New pipe rupture scenarios 
would be negligible. BLEVE 
scenario can be included, 
with estimated result of 
max 200-300m 
consequence and very low 
frequency, but no impact 
on the final result. 

 
4.3.3.9 Vaccari submits that the above table indicates that the ElectroGas proposal had already been 
covered by the first QRA, with the only parts needing updated being limited to the following: 

 the scenarios concerned with high pressure natural gas, which had to be recalculated 
completely; 

 the frequencies referring to unloading arms and hoses which had to be compared and 
examined in detail; and 

 all the scenarios had to be considered in their new locations. 
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4.3.4 Information about LNG facilities in general 

A Introduction 

4.3.4.1 Vaccari submits that LNG terminals are known to have an exceptionally high safety record when 
compared to refineries and other (petro) chemical plants. Small LNG vapour releases, and minor fires and 
explosions have been reported, but their effect was limited to the plant itself and the hazard was promptly 
handled by plant personnel. During the past 60 years of LNG operations, not a single general public fatality 
caused by LNG operations has occurred anywhere in the world. 

4.3.4.2 LNG carriers are among the safest transportation modes, and over the past 30 years, after more 
than 40,000 worldwide sea voyage, there has not been a single reported LNG release from a ship’s cargo 
tank. LNG tankers have experienced groundings and collisions during this period, but none has resulted in a 
major spill. This is partly due to the double-hulled design of LNG tankers which offers significant protection to 
the double walled LNG containers. This does not however mean that LNG facilities can be exempted from the 
requirements of the IED and the Seveso directive. 

4.3.4.3 LNG consists of a mixture of low molecular weight hydrocarbons held at cryogenic temperatures, 
with the principal constituents being methane, ethane, and propane. The physical properties of these 
substances are presented in Table 1-8 (on page 63). 

B Flammability 
4.3.4.4 LNG is not flammable until it is vaporised, mixed in the right proportions with air, and then ignited. 
The measured minimum ignition energy of LNG vapours is 0.29mJ. Flammable LNG vapours are easily ignited 
by machinery, cigarettes, and static electricity. 

4.3.4.5 The fire-related properties of LNG are comparable to other light hydrocarbon fuels. Depending on 
leakage pressure and conditions, a fire can be associated with a spreading pool of LNG, a spray of mix-phase 
or a cloud of vapour phase. 

C Cryogenic burns 

4.3.4.6 As a cryogenic liquid, LNG can cause burns if it comes in contact with the skin. A second cryogenic 
hazard is associated with LNG vapours; breathing cold vapours from LNG evaporation or boiling can damage 
the lungs. Whilst methane does not chemically react with the lungs, the cold vapour can cause ‘frosting of the 
lungs’. The severity of damage is directly related to the severity of exposure. 

4.3.4.7 Typically, LNG process equipment is thermally insulated to reduce heat ‘in leak’ and to prevent 
injury to personnel during normal operation. 

D Embrittlement 
4.3.4.8 As a cryogenic liquid, LNG can cause fragile fracture of common materials, if it comes to contact 
with them. This can happen in case of leakages or spillages over carbon steel or common concrete. 

E Asphyxiation 
4.3.4.9 Methane, or NG, is odourless and colourless. It’s not toxic nor carcinogenic, being a simple 
asphyxiant gas. The danger of asphyxiation may be on the high side in LNG facilities due to the absence of an 
odorant in the gas. However, asphyxiation requires a relatively high concentration of gas in air and such 
effects are only important close to a release of LNG. 

F Pools vaporisation 

4.3.4.10 LNG vaporises rapidly when exposed to ambient heat sources such as water, producing circa 600 
standard cubic meters of natural gas for each cubic meter of liquid. When spilled on the ground or water, LNG 
will initially produce a cold vapour cloud that is denser than air and will stay close to the surface or ground. As 
this cloud mixes with air, it will warm up and disperse into the atmosphere. The downwind distance that 
flammable vapours might reach is a function of the  
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 LNG spill rate/volume,  

 evaporation rate, and  

 prevailing weather conditions.  

4.3.4.11 In order to disperse to significant downwind distances, a vapour cloud must avoid ignition. 

4.3.4.12 This behaviour is most common for low pressure and cryogenic leakages, and would normally be 
chosen as the calculation option for QRA purposes. However, other phenomena are important, such as liquid 
jets and sprays (for high pressure leakages), and LNG boiling or Rapid Phase Transition (RPT) (for high thermal 
transfer). Vaccari notes that these special effects can only be taken into account when included in models. 

G Roll-over in tanks (onshore or offshore) 
4.3.4.13 A 'roll-over' is a phenomenon that can happen in LNG tanks following a stratification in the liquid 
content, due, for example, to the filling with LNG presenting a different composition and density (VROM, 2004; 
Ale, 2005) In this case, the liquid at the bottom becomes lighter than that at the top, and rapidly rises to the 
surface. The liquid that moves to the top of the container experiences a drop in pressure equal, to a first 
approximation, to the head of liquid. It may therefore create a large amount of vapour, and increase the 
pressure rapidly in the vapour phase. 

4.3.4.14 The resulting pressure peak might overwhelm the design pressure and open the pressure relief 
valves. Such accidents have been known to happen, but they were not taken into account in QRAs, 
considering that any emission coming from safety instruments should be delivered to safe place. 

H Water entering the LNG tanker 

4.3.4.15 In case of collision between a passing ship and a LNG carrier or a LNG FSU/FSRU, a hole below the 
water line can be opened. In this case, the leaking LNG emerges up to water surface and boils over it and the 
water is allowed to enter the tank, helping the LNG to leak due to the difference in densities and to vaporise 
due to heat transfer from the water to the LNG. This would lead to the generation of vapour from within the 
containment and the potential for a rapid pressure rise. This secondary effect forces further leakage of LNG 
form the tank, due to pressure. 

I Rapid phase transitions 
4.3.4.16 The rapid phase transition (RTP) occurs when LNG is heated so rapidly that the expansion of the 
fluid on vaporisation is so fast that it produces a significant pressure wave, even though the pressure wave 
itself is not strong in comparison with common chemical explosions, so this effect is usually not considered in 
QRAs (Ale, 2005) 

J Explosion and BLEVE of LNG 
4.3.4.17 Liquid LNG does not explode, so that a very large spill of LNG cannot release its entire energy 
content in a very short time, as explosives do. Also, refrigerated LNG is stored at an approximately 
atmospheric pressure, so that no boiling liquid expanding vapour explosion (BLEVE) can occur. The explosion 
scenarios sometimes observed when spilled LNG contacts the sea water are in fact the already described 
RPTs. 

K Gas odourisation and false gas leakage alarm 
4.3.4.18 Natural gas is completely odourless, and must be artificially odourised with the addition of traces 
(parts per million or ppm) with mercaptans (methyl mercaptan or ethyl mercaptan), in order to provide odour 
in case of leakage. This method is used for other products, such as LPG. The presence of a container of the 
additive is common in re-gasification units. 

4.3.4.19 Mercaptans are among the smelliest substances in the world, thus any minor spillage, even if non-
lethal for the public, can disperse and be smelled at very large distances, and obviously, can lead to a false 
alarm, inducing the public to call the emergency services. 
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L Input data 

4.3.4.20 The input information and data included the following:  

The facility[ies] under consideration 
 General layout: 

 fence/boundary; 
 entry; 
 pipe routing; 
 production facilities; 
 storage facilities; 
 loading and unloading facilities; and 
 offices and administrative buildings (not relevant for the purposes of a preliminary QRA, such 

as the one reviewed in this Report) 

 Gas installations (LNG, CNG): 
 specific locations on the site; 
 quantity; 
 volume (m³); 
 filling degree ; 
 content in metric tonnes; 
 bunds (area and volume) (estimated presence of bunds in onshore facilities, with a 

maximum area similar to tank surface for tank area or limited to 1,500m2 for re-gasification 
area); 

 pressure and temperature (operating and design); and 
 connections (size — phase). 

 Loading/unloading facilities 
 number of transfers per year; 
 transfer volume per delivery; 
 unloading rate (m³/h); 
 unloading arm; and 
 pressure and temperature (operating and design). 

 Piping (>10 m) 
 Diameter; 
 pressure and temperature; and 
 flow (m³/h). 

 Description of normal operations. 

 Process flow diagrams (PFDs). 

Surrounds 
 Population grid day/night; estimated using official population data according to 2011 census 

(NSO, 2012). 

 Neighbouring land uses: 
 residential areas including 

– individual houses (population in scattered dwellings which were assumed to house three 
persons each); and 

– vulnerable locations such as schools, hospitals, homes for elderly: 
- name and location (no vulnerable objects were identified in the area of concern) 
- presence of people (day, night) (not required according to previous point); 

 public locations 
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– tourist areas (camping sites, museums, hotels, and so on) 
- name and location; 
- presence of people (day, night) (population during daytime estimated according with 

space availability in each car park lot) 

 Environmental information 
 average temperature of subsoil, air, water (annual) (available from Meteorological Office) 
 average humidity (%) (annual) (available from Meteorological Office) 
 meteorological information (annual) (available from Meteorological Office) 

– stability classes (pasquil) vs. wind direction and wind speed at 10m (not available for 
Malta, estimated through the use of data from other similar port). 

4.3.5 Modelling software 
4.3.5.1 The modelling of liquid releases resulting in vapour clouds is largely dependent upon the modelling 
method which employed. Limitations in modelling methods traditionally used for such behaviours, produce 
unrealistic estimates of off-site gas cloud travel. In general there is a perception that consequences modelling 
is relatively conservative when compared with real spillages and the reconstruction of major accidents. 

4.3.5.2 In this QRA, all consequences models were incorporated into the EFFECTS 8.1.8 software package. 
This software calculates and presents in tables, graphs and on geographical maps, the physical effects of any 
accident scenario with toxic and/or flammable chemicals. 

4.3.5.3 EFFECTS is capable of examining the progress of a potential incident from the initial release to far-
field dispersion including modelling of pool spreading and evaporation, and flammable and toxic effects. The 
mathematical models introduced in the EFFECTS software conform to the Dutch Yellow Book (VROM, 2005a). 

4.3.5.4 EFFECTS comprises several models, namely: 

 Release (gas, liquefied gas, liquid): discharge from a vessel or a pipe of gas, liquid or 
pressurised liquefied gas: vapour, liquid, two-phases and spray release; 

 Pool evaporation: from land or water surfaces of a boiling or a non- boiling liquid. 

 Atmospheric dispersion: neutral gas, heavy gas and turbulent free jet. 

 Heat radiation and combustion: jet-fire, pool fire, BLEVE 

 Explosion 

 Damage models 

4.3.5.5 EFFECTS can link different models in order to organise the information in a structure to simplify the 
calculations. 

4.3.5.6 Final risk calculation was prepared with RISK CURVES 7.6.  

4.3.5.7 While EFFECTS calculates the physical effects of a single accident with a dangerous substance, 
RISKCURVES takes multiple accident scenarios with multiple equipment into account and quantifies the total 
risk it has to human life. The calculated risks are expressed in terms of Individual- and Societal Risks. 

4.3.5.8 Both packages are copyright of the Dutch research organization TNO (TNO, 2013a; 2013b) 

4.3.6 Specific assumptions 
4.3.6.1 Additional to the general criteria for loss of containment and effects calculations, the following 
specific assumptions were taken into account: 

A Meteorological conditions 
4.3.6.2 Within a QRA, adopted weather conditions are described as a combination of a letter and number. 
The letter denotes the Pasquill stability class and the number gives the wind speed in metres per second. The 
Pasquill stability classes describe the amount of turbulence present in the atmosphere and range from A to F. 
Stability class A corresponds to ‘unstable’ weather, with a high degree of atmospheric turbulence, as would be 
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found on a bright sunny day. Stability class D describes ‘neutral’ conditions, corresponding to an overcast sky 
with moderate wind. A clear night with little wind would be considered to represent ‘stable’ conditions, 
denoted by stability class F. 

4.3.6.3 Accurate and reliable stability class statistic is recommended in order for the meteorological 
information to be complete. This statistic is available only for a few locations in Europe. For the remaining 
locations, estimation on the basis of similar weather conditions is considered the best approach. The stability 
class is related to the insulation, cloud cover, winds, and other climatic variable. For locations at the same 
latitude and with similar weather conditions, the stability is similar, while to the north, stability would vary 
according to decreasing insulation, increasing cloud cover, and so on. 

4.3.6.4 In the case of Malta, a similar port area in Mediterranean would present similar conditions. Vaccari 
therefore opted to look for another port of the Mediterranean Sea, open to the south and surrounded by hills 
and for which the required data is available. The final decision was the Port of Cartagena, Spain, situated 2º 
north of Marsaxlokk. Data from this reference is shown in the following table. 

Table 4-101: Stability class data 
Wind velocity 

m/s 
Stability class 

A B C D E F 

0 — 1 128 0.23 0.05 0.19 0.03 4.36 

1 — 3 4.55 1.95 2.08 11.26 0.78 8.85 

3 — 5 -- 6.11 7.31 21.99 1.34 -- 

5 — 7 -- -- 8.15 12.46 0.12 -- 

7 — 9 -- -- 1.84 3.97 -- -- 

> 9 -- -- 0.36 0.74 -- -- 
 
4.3.6.5 Using this data, the calculation was based on the stability class and wind speed grouping together 
the percentages for the different combinations of wind and stability. 

4.3.6.6 Any flammable gas cloud dispersion would be calculated for each stability class condition and 
corresponding wind velocity. Then, all the proposed calculations are pieced together, each one according to its 
weight in the general statistic.  

Table 4-102: Stability classes 
Stability class and wind 

speed scenario 
Total 

percentage 
Daytime 

percentage 
Night-time 
percentage 

D3 57.00 36 21.00 

D9 27.52 18 9.52 

E5 2.27 0 2.27 

F2 13.21 0 13.21 

Total 100.00 54 46.00 
 
4.3.6.7 In the case of Malta, the only practical way is to give the corresponding weight to the daytime, 
larger than the nigh time, due to the latitude, and to the stable weather conditions, due to the Mediterranean 
climate. Thus, Spanish data seems to be the best choice to simulate the Maltese conditions, introducing a 
minimum error, completely negligible in comparison to other general assumptions necessary for the study. 

B Fraction of day and night time 

4.3.6.8 The fraction of time considered to be ‘day’ was calculated by assigning day and night hours to 
different months of the year, then calculating the number of daytime hours. Note that ‘day’ and ‘night’ were 
defined according to hypothetical resident behaviour (i.e. on when people may typically get up and go to bed, 
and not sunrise and sunset). Within the weather calculation, this has been defined as a 14 hour period during 
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summer (defined as the period from April to the end of October, when daylight saving time operates) from 
07:00 GMT (06:00 DST) until 21:00 GMT (20:00 DST); and a 12 hour period during winter (all months not 
defined as summer) from 06:00 GMT to 18:00 GMT. Thus, medium daytime was considered to be 13 hours 
over 24 hours, or 54% of total time. 

C Release duration 

4.3.6.9 Release duration is a variable that depends on the organizational and technology structure of the 
equipment installed on site. 

4.3.6.10 For pipelines, the estimated release duration is based on judgments of the closing time of 
emergency and operational valves. The detection systems to be provided at the facility would enable leaks to 
be detected rapidly. 

4.3.6.11 The release duration time is (HSE, 2009a; VROM, 2005a; 2005b): 
 2 minutes when an automatic detection and acting system are installed. 

 30 minutes when an automatic detection and acting system are not installed. 

4.3.6.12 These duration release times can be modified if an advanced technological system is installed. 

4.3.6.13 For tanks and vessels, the duration of a release from tanks or vessels (atmospheric) have been 
assumed to be equal to the time taken to empty the tank/vessel contents. 

D Releases on the jetty 
4.3.6.14 The unloading arm and the pipeline from the ship to the storage tank are partially located on the 
jetty and on land. All the leaks from the unloading arms were assumed to fall onto the water. All the leaks in 
the pipeline are assumed to fall onto the jetty or on land, so the calculation is done in both locations. 

E Effect of dikes, drainage channels and impounding basins 
4.3.6.15 Most of the process areas would be provided with impounding basins for containment of incidental 
releases proceeding from equipment or vessels such as pumps, liquefier/absorber and roof top connections 
for tanks, according to recommendations of the EN 1473 Standard entitled 'Installation and equipment for 
liquefied natural gas — Design of onshore installations' (EN European Standards, 2007). Any spillage would be 
contained by walls and physical barriers around the equipment and transported by gravity to the basin by 
open drainage channels, in a way that ensures the possibility to cover the spillage with foam and to minimise 
the contact surface of the LNG, or, in other words, to minimise the generation of vapours from the basin. 

4.3.6.16 For the purposes of the QRA the final effect of the impoundment basins were not considered, but 
the effects of the walls and barriers against spillages has been considered generically limiting the spillages to 
1,500 m2 (VROM, 2005a; 2005b). 

F Releases on water 

4.3.6.17 Releases on water (proceeding from leakages in unloading arms or impacts on the LNG tanker) 
cannot be limited, unless a breakwater or other technical solution is put in place. However, the unlimited 
extension of a spillage on water is in general not credible. The layer of the released product cannot be thinner 
than a minimum amount, depending on the substance. And the effect of the waves, currents, winds, and so 
on, must be considered. A general criterion is to limit the extension to 10,000 m2 (RVIM, 2009; VROM, 2005a; 
2005b). 

G Effects of topography 
4.3.6.18 At the proposed location, heading in any direction except West, the land rises to a height of circa 
30 to 40m up to the top of the hills configuring the Delimara peninsula. This difference in elevation and the 
slope between the platform and jetty where the process equipment is located will provide effective mitigation 
of any cold cloud formed on LNG spills, as well as limitation to thermal effect of large pool fire.  
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H Surface roughness parameters 

4.3.6.19 The surface roughness parameters are related to the type of soil on which the pool is spreading. 
Different classes are supplied here where the type determines the heat transfer rate. 

4.3.6.20 In the real world situations the pool would spread until it reaches some minimum thickness which 
is related to the surface roughness. As typical values a lower limit of 5 millimetres for smooth surfaces, and 
for very rough surfaces several centimetres are used (VROM, 2005a). 

4.3.6.21 The classification in Table 4-103 (below) is indicated in the Dutch Yellow Book (VROM, 2005a) 

Table 4-103: Surface roughness parameters 
Subsoil Average Roughness 

Flat sandy soil, concrete, tiles, plant-yard 0.005m 

Relatively flat sandy soil, gravel 0.010m 

Rough sandy soil, arable land, meadows 0.020m 

Very rough overgrown sandy soil with holes 0.250m 
 
4.3.6.22 The roughness length is an artificial length-scale appearing in relations describing the wind speed 
over a surface, and which characterises the roughness of the surface. The sizes of the elements causing the 
roughness can be more than 10 times larger than the roughness length.  

I Averaging time 

4.3.6.23 EFFECTS considers that the averaging time is a description of the time over which gas 
concentration is averaged. The default value is 18.75s for flammable substances (VROM, 2005a). 

J Thermal radiation 
4.3.6.24 The probit most commonly used to determine the risk from thermal radiation is the Eisenberg et al 
probit (Eisenberg, Lynch, & Breeding, 1975; VROM, 2005b). 

 Probit = -14.9 + 2.56 ln (I1.33t); with 'I' in Kw/m2 and 't' in seconds. 

4.3.6.25 This relationship applies to people exposed outdoors. Consequently, this relationship can be used 
for most exposed population indoors and outdoors. 

4.3.6.26 The value 't' is related to the exposure time. The value proposed in the Yellow Book (VROM, 2005a) 
is 18.75 s. But, according to HSA criteria (HSA, 2010) the value proposed for long duration fires is 75 s. 

4.3.6.27 It is sometimes necessary to make some further refinement and assumptions for people indoors, 
based on Crosthwaite et al (1988). The 12.7kW/m2 criterion is based on the figure used in the Irish Building 
Regulations of 2006 Technical Guidance Document B on Building Fire Safety (HM Government, 2010) and 
takes into account that the people are fully clothed. 

4.3.6.28 For some types of major hazard installation, damage contours associated with various levels of 
harm to property and buildings will be produced and provided to the MEPA, showing the maximum possible 
extent of any particular level of damage. 

K Estimation of likelihood 
4.3.6.29 There are two reference manuals, namely 'Policy & Approach of the Health & Safety Authority to 
COMAH Risk-based Land-use Planning' (HSE, 2009a) and 'References Manual Bevi Risk Assessments' (RVIM, 
2009), which are used in the definition of scenarios. Each scenario type considers the failures on demand of 
the equipment and a proposed likelihood value. 

4.3.6.30 In case of special protection measures are implemented, a fault tree analysis can be applied to 
determine the occurrence frequency of each event. 

4.3.6.31 The event failure frequency is determined by 'Failure Rate and Event Data for use within Risk 
Assessments (28/06/2102)' (HSE, 2012) and the above-mentioned 'References Manual Bevi Risk 
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Assessments' (RVIM, 2009). To determine the final frequency of occurrence of the event defined as scenario, 
it is necessary to calculate the using hours per year of the installation and apply a correction factor to obtain 
the final occurrence. 

L Individual risk 

4.3.6.32 The Individual Risk represents the frequency of an individual dying due to LOCs. The individual is 
assumed to be unprotected and to be present during the total exposure time. The Individual Risk is presented 
as contour lines on a topographic map. 

4.3.6.33 HSE (2009a) defines the boundaries of the inner, middle and outer land-use planning zones as: 

 10-5/year: risk of fatality for Inner Zone (Zone 1) boundary. 

 10-6/year: risk of fatality for Middle Zone (Zone 2) boundary. 

 3 x 10-7/year: risk of fatality for Outer Zone (Zone 3) boundary. 

M Societal Risk 

4.3.6.34 Societal Risk represents the frequency of having an accident with N or more people being killed 
simultaneously. The people involved are assumed to have some means of protection. Societal Risk is 
presented as an FN curve, where N is the number of deaths and F the cumulative frequency of accidents with 
N or more deaths. (HSE, 2006). 

4.3.6.35 The method for calculating the Societal Risk Index (SRI) is described by Carter (1995) and Hirst & 
Carter (2000) as follows: 

 SRI= P x R x T/A 

Where 

P = population factor, defined as (n + n2)/2 

n = number of persons at the development 

R = average estimated level of individual risk in cpm 

T = proportion of time development is occupied by n persons 

A = area of the development in hectares 

4.3.7 Identification of major accident scenarios 
4.3.7.1 In this section, a list of major accident scenarios is presented. The identification of the scenarios is 
carried out on the basis of the list of generic scenarios shown in the recommended guidelines. 

4.3.7.2 This list is compared with the list of principal equipment and pipelines expected for the plant, in 
order to build a credible list of scenarios specifically designed for the plant. Proceeding in this way, the main 
risk factors in the facilities, are primarily focused on possible leakages in pipes, pumps, storage tanks and 
vessels, as well as failures in loading/unloading arms and connections. 

4.3.7.3 In other words, the plant has been broken down into a set of sections that could be isolated in the 
event of an accident, typically by the closure of emergency shutdown valves. For each inventory, at least one 
scenario is postulated and presented. 

4.3.7.4 Other scenarios may be identified, using Process Hazard Analysis (PHA) techniques, such as 
HAZID, HAZOP, (Health & Safety Laboratory, 2000). These scenarios are generally related to the control of the 
process itself, so that any possible failure in the control system and/or human error is considered to be a 
cause for a pipe or vessel failure. Experience indicates that for highly automated and controlled processes, 
these techniques add no additional credible scenarios. 

4.3.7.5 The list of proposed scenarios for each option is shown in Table 4-104 (on page 508) to Table 
4-107 (on page 511), together with the input data for each one. (continued on page 511) 
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Table 4-104: Scenarios' inputs 
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Table 4-105: Scenarios' inputs 
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 Table 4-106: Scenarios' inputs 
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4.3.7.6 The following are the data definitions: 
ITEM is referred to the code of the scenarios and allows data crossing 
between tables; 

EQUIPMENT is referred to the vessel/pipe/pump/tanker; 

REFERENCE is the bibliographic source according to which the scenario is 
proposed; 

DEFINITION is the complete name of the scenario;  

PHASE is liquid or gas phase of the vessel content;  

DENSITY may vary according to phase; 

BUND is referred to the presence or not of physical limitations to the 
extension of liquid releases; 

PIPELINE DIAMETER is referred to the considered pipeline diameter; 

HOLE DIAMETER is referred to the diameter which must be chosen for the 
leakage calculation according to the bibliographic source; 

DISCHARGE COEFFICIENT is a hydraulic factor to be considered depending 
on phase; 

PIPELINE LENGTH is the estimated length for the leaking pipeline;  

VOLUME is the total volume for a vessel, when present; 

FILLING DEGREE is the percentage of fill in the volume; 

H, L and D are the dimensions of the vessel; 

OPERATION TEMPERATURE is the temperature at which the release is 
expected; 

OPERATION PRESSURE is the pressure at which the release is expected; 

PUMP NOMINAL RATE is the flow delivered by a pump, when present; 

RELEASE TIME is the total time during which the release take place, before 
the action of emergency shutdown systems. 

4.3.8 Development of escalation scenarios 
4.3.8.1 Any LOC scenario can result in a number of different final 
consequences which may affect the people, the environment and the 
facilities. The developing of one or other effect depends in great measure on 
environmental conditions, such as the wind velocity, the weather stability, 
the temperature, the released quantity or the presence of ignition points. 

A Final events 
4.3.8.2 As is shown in section 0.0.1A (on page 94 et seq), the most 
common effects are well known, typified and modelled. For a liquid release 
of LNG, the following effects were considered by Vaccari: 

 pool fire 

 pool evaporation and flammable gas cloud generation 

 flash-fire 

 unconfined vapour cloud explosion (UVCE) 

4.3.8.3 For a release in gas phase, the effects are as follows: 
 jet-fire 

 flash-fire 

Table 4-107: Scenarios' inputs 
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 UVCE 

B Event trees 

4.3.8.4 The final effects described in the previous section are related to the LOC event by event trees. The 
event trees for the release scenarios described in both QRA 1 and QRA 2 are described on page 95. graphical 
representation which helps the study of chronological and subsequent events or consequences. 

4.3.9 Estimation of consequences 

4.3.9.1 The list of consequences for each scenario, and for each option, is shown in Table 4-108 (on page 
513) to Table 4-110 (on page 515), together with the output data for each one. Data definitions as follows: 

ITEM is referred to the code of the scenarios and allows data crossing between tables; 

EQUIPMENT is referred to the vessel/pipe/pump/tanker; 

VAPORIZATION (%) is the calculated percentage of liquid which vaporises after leakage; 

MASS FLOW RELEASE (kg/s) is the mass flow rate at which the release takes place; 

MASS (kg) is the weight of the quantity released;  

VOLUME (m3) is the volume of the quantity released; 

PIPELINE SECTION MASS (m3) is the inventory contained in the considered section of the pipe; 

TOTAL VOLUME RELEASED (M3) is the volume of the total quantity released;  

POOL FIRE AREA (m2) is the surface covered by the extension of the pool fire; REMARKS is 
reserved to comments and remarks on the previous data; 

POOL FIRE AREA (m2) is referred to the maximum extension on which the pool fire is burning; 

EVAPORATION AREA (m2) is referred to the maximum extension on which the gas is evaporating; 

EVAPORATION TIME (s) is referred to the minimum duration of the evaporation considered in the 
calculation; 

FLAMMABLE DISPERSION (kg/s) is the flow rate proceeding from the leakage. 
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Table 4-108: Scenarios' consequences 
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Table 4-109: Scenarios' consequences 
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Table 4-110: List of scenarios' consequences 
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4.3.10 Domino effect on the DPS and the proposed CCGT plant 
4.3.10.1 One issue about which concern was expressed when EIS 1 was issued, referred to the risks 
connected with the domino effects when a major accident occurs in the LNG facilities area. Vaccari addresses 
this issue in the current draft of the QRA with reference to the HSE document 'Development of methods to 
assess the significance of domino effects from major hazard sites' (WS Atkins Safety & Reliability, 1998). The 
events which would normally have the potential to adversely affect surrounding equipment would be: 

 fire; 

 explosion; 

 toxic release; and 

 other hazard releases. 

4.3.10.2 In the case of the DPS a potential domino effect can occur through a fire and explosion. 

A Causes of domino effects 

Fire 

4.3.10.3 The significance of the effect of a fire is a function of the following: 

 Passive fire protection 

 Fire walls 

 Line of sight effects (blocking by others structures, vessels, walls) 

 Active fire protection 

 Fire load 

 Flaring/dump tanks to reduce the inventory of the escaping material 

4.3.10.4 A fire may spread in either of the following ways: 

 a burning liquid flowing from one plant area to another, where it causes further hazardous 
events, or  

 via combustion of intervening combustible material, and depends upon  
 the availability of a route for the fire/burning material/gas/liquid to spread along (such as 

open ground, roads, natural or manmade drainage channels, drains); 
 the proximity of combustible material; 
 fire walls; 
 ditches, dikes, slopes, bunds, kerbs to prevent spread of burning liquid (topographic effects); 
 flashover effects; 
 active fire prevention may possible if fire spread is gradual; 
 the effect of wind spreading fire; and 
 communication between plants 

4.3.10.5 Two other types of fire which need to be considered are: 

 the jet-fire; and 

 the flash-fire. 

4.3.10.6 A jet-fire can arise from pressurised releases of gases and liquids. In most cases, a jet-fire with 
large hazard range, would only give rise to a transient (short duration) hazard since it would involve a large 
pressurised release from process or storage plant which have a limited inventory. If the leak is fed from a 
pipeline bringing material to the site, then it would be isolatable so as to limit the duration of the release. 

4.3.10.7 The flash-fire is the actual ignition of a cloud of flammable vapours. In this case, the phenomenon 
is transient and the combustion takes place in a few seconds. The increase of temperature and thermal 
radiation is minimum in comparison with a permanent fire, thus no damage would be expected on the 
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equipment and domino effect is detected in real cases, even if injuries to people and impact on environment 
can be important. 

Explosion 

4.3.10.8 An explosion can provide vectors for domino escalation in terms of the effects of  

 blast overpressure, and 

 missiles. 

Blast overpressure 

 blast walls 

 shielding by structures/vessels 

 blast wave amplification effects 

 vessel supports 

 vessel thickness 

 collapse of material above target 

 orientation of target to blast wave 

 weight of vessel inventory 

Missiles 
 minimum mass/velocity required to cause damage 

 missile trajectory 

 missile shape 

 vessel thickness / material of construction / pre‐stressing levels 

 shielding by others structures 

 distribution of missile sizes 

 target size/length 

 number of pipes close together 

4.3.10.9 A gas explosion is defined as a process where combustion of a premixed gas cloud is causing rapid 
increase of pressure. Gas explosions can occur inside process equipment or pipes, in buildings or offshore 
modules, in open process areas or in unconfined areas. 

4.3.10.10 The pressure generated by the combustion wave will depend on how fast the flame propagates and 
how the pressure can expand away from the gas cloud (governed by confinement). The consequences of gas 
explosions range from no damage to total destruction. The pressure wave caused by the gas explosion can 
damage personnel and material or it can lead to accidents such as fires. 

4.3.10.11 When a cloud is ignited the flame can propagate in two different modes through the flammable 
parts of the cloud: 

 deflagration 

 detonation 

4.3.10.12 The deflagration mode of flame propagation is the most common. A deflagration propagates at 
subsonic speed relative to the unburnt gas, typical flame speeds (i.e. relative to a stationary observer) are of 
the order of 1-1000m·s-1. The explosion pressure may reach values of several barg, depending on the flame. 

4.3.10.13 The detonation wave is a supersonic (relative to the speed of sound in the unburnt gas ahead of 
the wave) combustion wave. The shock wave and the combustion wave are in this case coupled. In a fuel-air 
cloud a detonation wave will propagate at a velocity of 1500 – 2000 m·s-1 and the peak pressure is typically 
15-20 bar. 
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4.3.10.14 The significance and magnitude of the consequences of a gas explosion will depend on the 
following: 

 type of fuel and oxidiser; 

 size and fuel concentration of the combustible cloud; 

 location of ignition point; 

 strength of ignition source; 

 size, location and type of explosion vent areas; 

 location and size of structural elements and equipment; and 

 mitigation measures. 

4.3.10.15 Vaccari stresses that gas explosions may be very sensitive to changes in these factors. Therefore it 
is not a simple task to estimate the consequences of a gas explosion. 

4.3.10.16 As a result of a violent gas explosion walls or decks may start to move or even break down and 
fragment. Pipes that are suspended on a moving wall may be sheared off (i.e. guillotine break) as a result of 
the relative movement of the points of suspension. Piping from one module to another module may have to 
respond to relative movements of the structure. Cables and control lines may also be damaged by this type of 
relative movement. 

4.3.10.17 An important aspect of damage to buildings is whether the integrity of buildings survives. Damage 
to a building in case of an accidental gas explosion is not a serious problem as long as the building is not 
collapsing or dangerous fragments are generated within or from the building. This is equally important for 
buildings subjected to blast loads from the outside as well as buildings with possibilities of internal explosions. 

B Damage criteria 

4.3.10.18 The events described above can lead to domino effects depending on the resistance of materials. 
Vaccari considers thresholds for domino effects with reference to the following. 

 Thermal radiation: domino effects should be studied when thermal has the potential to exceed 
37.5kW/m2. 

 Overpressure: the evaluation limit with respect to pressure is set to 160mbar. 

4.3.10.19 Vaccari's computations focused on the impact of explosions, given that fires the distance at which 
the threshold value can be detected is limited. The final contour which emerged from his computations is 
shown in Figure 4-61 (on page 519). This leads him to conclude that, 

… in case of gas release in the proposed regasification station and subsequent ignition, the 
overpressure generated would not reach values over the 160 mbar on the oil tank walls of the existing 
Delimara Power Station. Thus, an oil spill out of the containment basin, as a result of a domino effect, is 
not expected, even if minor damages on the tanks can appear, as a result of the projection of 
fragments. (Vaccari, 2013b, Annex D, p. D8) 
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Figure 4-61: QRA 2 analysis of ElectroGas proposal – domino effect — blast overpressure 
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4.3.11 Other criteria for risk minimisation 
4.3.11.1 In addition to the findings in the previous sections, other criteria had to be considered by Vaccari in 
order for him to be in a position to propose the suitable option for minimising the risk. Even if the frequencies 
for a pipe or vessel failure, and therefore, for a LNG leakage are reduced, and the final risk contour were 
found acceptable, the difference is between a leakage without damages and the ignition of the same leakage 
had to be considered as a decisive factor. 

4.3.11.2 The event tree on page 95 indicates the significance of the difference between the dispersion of 
the gas cloud without any final effect and the immediate or delayed ignition, which can eventually lead to an 
explosion. Thus, a selection of the maximum extension of the calculated gas clouds was made, based on the 
maximum length and the frequency of the top event. Scenarios with a frequency below 1E-09 were discarded. 
The results are shown in the following tables.  

4.3.11.3 The final contour resulting from the overlap of all the selected distances from their release point, is 
presented for consultant and ElectroGas layout in Figure 4-62 (on page 522) and Figure 4-63 (on page 523) 
and compared in the subsequent Figure 4-64 (on page 524). 
 

Table 4-111: Gas cloud extensions — Vaccari's layout 
B01.a -- 459605 3964999 129  

B01.b -- 459605 3964999 133  

B01.c -- 459605 3964999 138  

B02.a 1.30E-05 459626 3964995 532  

B02.b 1.60E-05 459626 3964995 320  

B03.a 1.30E-05 459693 3965024 962  

B03.b 1.60E-05 459693 3965024 36  

B04.a 7.00E-06 459626 3964995 150  

B04.b 8.00E-06 459626 3964995 13  

B05 6.50E-09 pipeline -- Discarded 

B06 3.00E-05 459799 3965197 192  

B07 6.50E-09    Discarded 

B08 1.00E-06 459797 3965217 558  

B09 6.50E-09 pipeline --- Discarded 

B10 6.50E-09 pipeline -- Discarded 

B11 2.90E-06 459799 3965236 32  

B12 6.50E-09 pipeline -- Discarded 

B13 6.50E-09 pipeline -- Discarded 
 

Table 4-112: Gas cloud extensions — ElectroGas Layout 
B01.a -- 459717 3964826 129  

B01.b -- 459717 3964826 133  

B01.c -- 459717 3964826 138  

B02.a.rev 8,00E-07 459689 3964808 532  

B02.b.rev 1,60E-06 459689 3964808 320  

B03.a.rev 8,00E-07 459961 3964807 962  

B03.b.rev 1,60E-06 459961 3964807 36  

B04.a.rev 2,00E-07 459689 3964808 150  

B04.b.rev 4,00E-07 459689 3964808 13  

B05 6.50E-09 pipeline -- Discarded 

B06.rev 3.00E-05 459960 3965014 276  
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Table 4-112: Gas cloud extensions — ElectroGas Layout 
B07.rev 6.50E-09    Discarded 

B08.rev 1.00E-06 459978 3964995 122  

B09.rev 6.50E-09 pipeline --- Discarded 

B10 6.50E-09 pipeline -- Discarded 

B11 2.90E-06 459975 3965036 32  

B12 6.50E-09 pipeline -- Discarded 

B13 6.50E-09 pipeline -- Discarded 
 
4.3.11.4 The analysis of the drawing shows that for both options, there is an extremely large gas cloud, 
which cannot be discarded by frequency. This is associated with the ship to shore unloading arm, permanently 
connected between the floating unit and the onshore plant. This gas cloud proceeds from a pool of LNG 
spilled onto the water due to the failure of the unloading arm connecting the FSU to the onshore re-gas unit. 

4.3.11.5 This risk can be limited through the adoption of special technologies which are not normally used 
for unloading arms (hence the high frequency), limiting the extension of a pool in the case of LNG spillage or 
implementing a hydro-shield system around the area, which disperses and dilutes the flammable cloud. Thus 
this extremely large cloud can be discarded for the generation of the final contour.  

4.3.11.6 In the ElectroGas layout, this scenario can be included in the calculation, since the maximum 
distance is less than 550ms, due to expected introduction of specific safeguards (i.e. ERC) in the ship to ship 
and ship to shore connections. 

4.3.11.7 With the remaining contours, it’s easy to see how a flammable gas cloud can rapidly travel from the 
release point to some part of the Delimara peninsula or to the DPS. Specially in the DPS, a large number of 
different ignition points would be present, so that ignition in this zone is almost certain. 

4.3.11.8 In order to reduce the possibility of an ignition, the part of the plant located on the jetty and 
involved in the cloud generation, can be relocated and the distance between the release point and the 
possible ignition point can be increased. 

4.3.11.9 Figure 4-65 (on page 525) shows the position initially proposed by Vaccari for the unloading arm of 
the permanently moored FSU. The unloading arm is the central point of any FSU installation and the source of 
a major spillage of LNG. The red contour is the maximum distance at which a cloud of gas can travel with a 
concentration higher than the lower flammability limit.  

4.3.11.10 This drawing indicates (in the green polygon) a position for the jetty which ensures that no ignition 
point is found in the range of the cloud. This can be done for the existing facilities, the Freeport and the rest of 
the bay. The only ignition points which cannot be avoided are those in the Delimara peninsula and passing 
boats in the harbour.  

4.3.11.11 It should be stressed that Vaccari indicates that, in case of ignition, the flash-fire would be limited 
to the water surface and south of Delimara peninsula, reducing the damage to the population and the DPS, 
which must be protected against any possible flash-fire, being the main power plant on the island. 

4.3.11.12 The ElectroGas layout lies within the boundaries of Vaccari's suggested layout. Indeed, the safety 
distance from the coastline is larger than that established by Vaccari, where the position of the jetty is located 
a few meters south of the original location tested by Vaccari in the QRA reviewed in EIS 1 and outlined in 
chapter 2 of this report. 

4.3.11.13 Vaccari also submits that the Ħas Saptan dolphin can be kept in place if the jetty is located on the 
east side of the part marked in red, otherwise it have to be removed in order to reduce the possibility of a 
collision or spillage from other tankers affecting the LNG tanker. Also, the unloading operation at the existing 
DPS quay is out of the red contour and is not affected nor affecting.  
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Figure 4-62: QRA 2 analysis of Vaccari option regarding loading arm – gas cloud extension 
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Figure 4-63: QRA 2 analysis of ElectroGas option regarding hose – gas cloud extension 
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Figure 4-64: QRA 2 comparison of Vaccari and ElectroGas proposals – gas cloud extension 



 page 525 of 627 

  

Figure 4-65: QRA 2 analysis of ElectroGas proposal – suggested location of LNG loading arm 
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4.3.12 Estimation of likelihood 
4.3.12.1 This section reports Vaccari's quantification of the frequency of the accident initiators or loss of 
containment scenarios using bibliographic data. The frequencies of each accident scenario were obtained 
from tabulated standard frequencies from referenced guidelines (RVIM, 2009; HSE, 2012) and have been 
adapted to the period of use of the facilities, especially in the case of the LNG unloading facilities. 

A Impact frequency of manoeuvring ships on LNG tanker or FSU/FSRU 
4.3.12.2 Impact frequency cannot be extracted directly from bibliographic sources, but had to be estimated 
with respect to surrounding conditions. 

4.3.12.3 From the data on maritime traffic, which in this Report is presented in Table 3-7 (on page 122), 
and with reference to manoeuvring routes, the probability of impact could be estimated, through the 
consideration of the following general topics: 

 impact between two manoeuvring ships 

 impact between a manoeuvring ship and a moored ship 

 impact of a ship due to grounding 

 impact of moored ship with the jetty or dock 

4.3.12.4 Also, the final results of an impact can be associated with the gross weight of the moving ship and 
its velocity. Evidently, the higher the weight and the velocity at the moment of the impact, the larger the size of 
the hole would be in the affected tanker. Generally, operations in a port area are subdivided by ship classes 
according to the naval register.  

4.3.12.5 Manoeuvring velocity is limited by port pilots according to the ship class. Thus, from the general 
statistic, the proportion of each class can be extracted. In the case of Marsaxlokk Harbour, the data was not 
disaggregated and the manoeuvring routes not available; for this reason, impact frequency is only a first and 
overestimated approach to the real impact frequency. In other words, Vaccari adopted the precautionary 
principle in order to ensure the robustness of his computations. 

4.3.12.6 The calculation of the frequency was done on the basis indicated in Table 4-113: 
 
Table 4-113: Release frequency due to major or minor impact 
Type of data External impact on moored 

LNG tanker (all options) 
External impact on moored 

FSU 

Impact probability per visit (HSE, 1978) 5.00E-05 5.00E-05 

Release probability in case of major accident 
(HSE, 1978; VROM, 2005b) 

1.20E-04 1.20E-04 

Release probability in case of minor accident  
(HSE, 1978; VROM, 2005b) 

2.50E-02 2.50E-02 

Moored ships presence per year 1.11E+02 8.76E+03 

Manoeuvring ships per year 2150 2150 

Total impact probability (impact probability per 
number of manoeuvring ships) 

1.08E-01 1.08E-01 

Total release frequency due to a major impact 1.63E-07 1.29E-05 

Total release frequency due to a minor impact 3.41E-05 3.41E-05 
 
4.3.12.7 The final data must be considered as an overestimation of the frequency, because all passing 
ships are considered sensitive for an impact, while most of them are manoeuvring close to Freeport and their 
routes are not compatible with a collision on the moored LNG tanker or FSU, even in case of engine failure, 
propeller failure, mooring rope breakage, and so on. 
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B Unloading hoses and arms failure frequency 

4.3.12.8 As ElectroGas propose the use of hoses in place of the unloading arms which had been assumed 
in QRA 1, Vaccari had to discuss the former in his current QRA. 

4.3.12.9 As a first choice for the whole project, frequencies from HSE guidelines (HSE, 2012) were taken 
into consideration when available, and complemented with frequencies from BEVI guidelines (RVIM, 2009) 
when not.  

4.3.12.10 Frequencies for ship unloading arms are specifically tabulated in the HSE Frequency Report. It was 
therefore necessary for this frequency to be adapted to a ship unloading hose; and the first thing that had to 
be done was to check the availability of this frequency in the same reference. However, Vaccari found that the 
corresponding section refers to ship unloading does not include any reference to the use of hoses, probably 
because the use of classic hoses (rubber tube covered and protected by metal coil or wires and supported by 
cranes) has been discouraged for the unloading of hazardous materials in the past 20 years: 

1. The new generation of hoses, with higher protection, higher flexibility and improved 
resistance to thermal shocks, provide an interesting alternative for specific activities, and, 
Vaccari notes, a challenging issue for the consideration of hoses in QRAs. However, the 
frequency for this alternative is not yet available in the guidelines. 

2. A second option could be the frequency calculated for hoses for general purposes in the 
same HSE guidelines, but Vaccari argues that the data appears to be too generic and clearly 
related to truck unloading activities. 

3. A third option can could refer to the use of hose frequencies from the BEVI guidelines, where 
they are discussed in comparison with arms frequencies, both for general unloading 
purposes. In this case the frequency is much higher than expected, and not comparable with 
the frequency from the HSE guidelines, and is absolutely out of range for special hoses, 
provided with dry coupling. 

4. A fourth option could be the use of the same failure frequency as per arms, but introducing a 
corrective factor calculated from the comparison of frequencies for arms and hoses 
published in BEVI. In this case, Vaccari submits, the result would be highly unrealistic, the 
calculated factor increasing the frequency by 133 times and making this scenario one of the 
weakest points in the whole installation. 

Additionally, the frequencies tabulated in both sources are presented with different and non 
comparable units (one over operations in the first case and one over hours in the second 
case). 

4.3.12.11 None of the options listed above represent a clear solution to the question of updating the 
frequency, thus Vaccari recommends the application to hoses of the same frequency as for arms. 

4.3.12.12 For this reason, use of hoses instead of hard arms had to be investigated further and evidence of 
the high reliability and safety of the LNG hoses in comparison with generic hard arms have been collected in 
Appendix C of the QRA. 

4.3.12.13 This exercise led to the conclusion that the safeguards provided by hard arms and hoses in the 
LNG industry do not only completely fulfil HSE requirements, but actually exceed them, introducing specific 
solutions which are not available in the market for other products, and guaranteeing to the LNG industry one 
of the highest safety records in the shipping and energy industry.  

4.3.12.14 The use of modern hoses provided with the same level of protection as hard arms guarantees 
better protection against unexpected movements, while carrying all the protections and safeguards of the hard 
arms. 

4.3.12.15 As is normal practice in the case of leading technologies, historical data takes time to be collected, 
thus a specific frequency for the LNG industry is not available at this time, making necessary the adoption of 
the general frequency published by HSE, with the knowledge that the resulting risk would be overestimated. 
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4.3.12.16 Vaccari's ultimate conclusion is that extension to hoses of frequency published for hard arms, 
should be acceptable in the LNG industry. 

C Ignition probability 

4.3.12.17 For each scenario, depending on substance behaviours, state and quantity, a list of final events 
can be prepared. In the case of natural gas, the probability of each final event scenario depends on the 
ignition frequency. 

4.3.12.18 Ignition frequency is considered to be 0.065 for immediate ignition and variable depending on the 
release rate for delayed ignition and for a low reactivity gas, such as methane, as shown in the following table 
(VROM, 2005a) 

Table 4-114: Ignition frequency 
Release rate Frequency Value 

<10Kg/s Delayed ignition small 0.02 

10-100 kg/s Delayed ignition medium 0.04 

>100 kg/s Delayed ignition large 0.09 
 

D Event trees 

4.3.12.19 Event trees are used is to quantify the probability of events that determine the evolution from the 
initial event and end up causing damage. The event tree is an inductive method that describes in a qualitative 
and quantitative mode, the evaluation from an initial event up to the final accident depending on the 
characteristics of the initiator, the environmental and the protection systems, where known. 

4.3.12.20 From the initial failure or initiator and considering the conditioning factors involved, the tree 
describes the accident sequences leading to possible events. The construction and evaluation of the tree 
begins by identifying the conditions and their probabilities of occurrence of each of them. 

4.3.12.21 Each starting point, based on the initial event, is identified in the tree as N. The tree has to be 
systematically raised in two branches: the one at the top reflecting success or the occurrence of the event 
(with probability P) and the one below representing the failure or non-occurrence of the event (probability 1- 
P). The resulting event trees are shown below. 
 

Event tree for liquid release (LNG) 

Top event Immediate  
ignition 

Delayed  
ignition 

Expansive  
effect 

Final  
event 

 
0.065   POOL FIRE 

Leakage 
 

0.02-0.09 

0.4 UVCE 

  

0.6 FLASH-FIRE 

0.935 

 

0.98-0.91 GAS CLOUD  
 
4.3.12.22 One important consideration that needed to be discussed with ElectroGas referred to the proposed 
use of hoses instead of arms, as initially indicated by Vaccari. As a first choice for the whole project, 
frequencies from HSE guidelines (2012) were taken into consideration when available and complemented 
with frequencies from BEVI guidelines (2009) when not.  
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Event tree for gas release (gas phase) 

Top event Immediate  
ignition 

Delayed  
ignition 

Expansive  
effect 

Final  
event 

 
0.065   JET FIRE 

Leakage 
 

0.02-0.09 

0.4 UVCE 

  

0.6 FLASH-FIRE 

0.935 

 

0.98-0.91 GAS CLOUD  
 
4.3.12.23 Table 4-115 (on page 530) to Table 4-121 (on page 536) show the details of Vaccari's calculation 
of the final frequency for each of the shown scenarios.  
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Table 4-115: List of scenarios' frequencies 
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Table 4-116: List of scenarios' frequencies 
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Table 4-117: List of scenarios' frequencies 
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Table 4-118: List of scenarios' frequencies 
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Table 4-119: List of scenarios' frequencies 
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Table 4-120: List of scenarios' frequencies 



page 536 of 627 

  

Table 4-121: List of scenarios' frequencies 
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4.3.13 Resulting risk and comparison with established tolerability criteria 
4.3.13.1 The risk contour for the population, based on the consequences and frequencies of the scenarios' 
listed in Table 4-108 (on page 513) to Table 4-110 (on page 515) and Table 4-115 (on page 530) to Table 
4-121 (on page 536) is the result of the risk calculation, performed through the implementation of the criteria 
and the method described above. The risk contour for Vaccari's and the ElectroGas options are shown in 
Figure 4-66 and Figure 4-67 (on page 538) and compared in the map in the subsequent Figure 4-68. 

4.3.13.2 The risk contours may be drawn in accordance with HSE criteria for the boundaries of the inner, 
middle and outer LUP zones as (HSE, 2006): 

 10-5/year : risk of fatality for Inner Zone (Zone 1) boundary. 

 10-6/year: risk of fatality for Middle Zone (Zone 2) boundary. 

 3 x 10-7/year: risk of fatality for Outer Zone (Zone 3) boundary. 

4.3.13.3 None of the vulnerable elements is reached by the outer iso-risk contour, thus the project 
accomplish the acceptability criterion, so far. 

4.3.13.4 Also, the societal risk calculation has been performed, considering the resident population plus the 
possible presence of people in touristic zones, such as the Fort Delimara, the beaches, and so on. 

4.3.13.5 Societal risk is defined as the relationship between frequency and the number of people suffering 
from a specified level of harm in a given population from the realization of specified hazards (HSE, 2009b). 
Societal risk evaluation is concerned with estimation of the chances of more than one individual being 
harmed simultaneously by an incident.  

4.3.13.6 Societal risk evaluation is concerned with estimation of the chances of more than one individual 
being harmed simultaneously by an incident. The likelihood of the primary event (an accident at a major 
hazard plant) is still a factor, but the consequences are assessed in terms of level of harm and the numbers 
affected (severity), to provide an idea of the scale of an accident in terms of numbers killed or harmed. 

4.3.13.7 Societal risk is dependent on the risks from the substances and processes located on a major 
hazard installation. A key factor in estimating societal risk is the population around the site, in particular its 
location and density. 

4.3.13.8 Societal risk can be represented by FN curves (VROM, 2005b), which are plots of the cumulative 
frequency (F) of various accident scenarios against the number (N) of casualties associated with the modelled 
incidents. The plot is cumulative in the sense that, for each frequency, N is the number of casualties that 
could be equalled or exceeded. Often ‘casualties’ are defined in a risk assessment as fatal injuries, in which 
case N is the number of people that could be killed by the incidents. 
  



page 538 of 627 

  

Figure 4-66: QRA 2 analysis of Vaccari option regarding loading arm – individual risk curve 
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Figure 4-67: QRA 2 analysis of ElectroGas proposal regarding loading arm – individual risk curve 
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Figure 4-68: QRA 2 comparison of Vaccari and ElectroGas proposals – individual risk curve 
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4.3.13.9 The resultant F-N curves are shown in Figure 4-66 and Figure 4-67 (on page 538) for 
'Vaccari's layout' and for 'ElectroGas layout' respectively. 

Figure 4-69: F-N curve — Vaccari's option 

 

Figure 4-70: F-N curve — ElectroGas proposal 

 

4.3.13.10 In both cases the number of fatalities versus their frequency is acceptable, being well below 
the limiting curves of acceptability. 

4.3.13.11 Additionally, reference should be made to the Government's position in the Major Accident and 
Hazards and Hazardous Substances policy document, as cited on page 496. Vaccari submits that according 
to his calculations, the requirements in this QRA (and reviewed in this section) can be considered as fulfilled 
by both approaches with these two limitations: 

 environmentally sensitive areas and projects for development of the proposed natural park in 
the Delimara peninsula should be well designed in order to ensure that they are not reached by 
the isorisk contour. 
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 adequate separation from existing sites is suggested and implemented, and, when not 
possible, technical measures are introduced in order to minimise the possibility of domino 
effects. 

4.3.14 Conclusions of the QRA 2  
4.3.14.1 In his preliminary QRA Vaccari carried out an evaluation in which he compared Option B (in EIS 1) 
that was examined in EIS 1 with the ElectroGas proposals. The results which were obtained from his analysis 
of the following aspects: 

 maximum extension of the gas clouds. 

 individual risk contours; 

 societal risk FN curves; 

are summarised below: 

1. Options A, B, and C which were evaluated in EIS 1 which were engineered as a first approach 
specifically for carrying out the preliminary QRA are based on general and open assumptions. 
The solution which would be finally adopted could significantly vary with respect to 
engineering the assumptions made in the EIS 1; 

2. the comparison between the three options using the risk contours, shows that Option A 
presents the largest individual risk to some of the scattered houses near the Delimara Power 
Station. Option C was considered the best option in terms of minimising risks to population. 
Option B could also adopted as long as the regasification unit is relocated as far as possible 
from the DPS and as close as possible to the unloading facilities. These considerations are 
summarised in chapter 2 of this Report, specifically in section 0.0.1A (on page 94); 

3. the comparison between the three options using the extension of the gas cloud contour, 
demonstrates that for the three options a flammable gas cloud can travel to the DPS and 
easily find an ignition point, there with devastating effects on the Maltese power system. 
These considerations are summarised in chapter 2 of this Report, specifically in section 
2.3.2B (on page 99); 

4. on the other hand, the analysed layouts were designed for a first approach on risk 
assessment, and were not definitive. The possibility to locate both Options B and C in the 
inner part of the harbour was taken into account and a suitable location for the jetty is 
presented in order to remove most of the possible flash-fires which may be generated from 
the ignition of the flammable gas cloud;  

5. otherwise, one could adopt the following two solutions: 

6. minimization of flammable gas cloud could be adopted, and 

7. the removal of ignition points in the surrounding, through the use of ATEX equipment in 
nearby DPS; 

8. Vaccari's ultimate conclusion is that a FSRU (Option C in EIS 1) or a FSU plus a re-gas unit 
located in the recommended zone (i.e. Option B plus the location of the re-gas unit as per 
Option A), is the preferred choice in order to minimise the individual risk to the population as 
well as to minimise the damage to the DPS in case of flash-fire; 

9. however, the above-mentioned locations may be not suitable if analysed from a nautical 
perspective: Since the FSRU or FSU would need to be located closer to the mouth of the 
harbour, there would be an increase in the probabilities of a collision with a manoeuvring 
ship or for damage in the FSRU or FSU itself due to high waves, storms and other 
atmospheric phenomena, against which the tanker would not be protected. In order to define 
the optimum location in the harbour, balancing; 
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10. the facilities inherent risk, the nautical collision risk and the meteorological risk, indicate to 
Vaccari that a nautical risk assessment as well as a harbour risk assessment would be 
required. 

11. the solution which would need to be adopted, in this case the ElectroGas proposal, would 
also need be submitted to a detailed QRA (given that the QRA reviewed in this Report is a 
preliminary one), and final risk of the installation must be proven and eventually reduced to 
meet the conclusions of this preliminary study. 

12. the findings derived from the QRA 2 (i.e. the 'second' QRA) are listed below: 

a. the preliminary data and layout provided by ElectroGas suggests that the projected plant 
mostly fits into the preliminary data and layout proposed by the consultant; 

b. the location of the jetty and FSU proposed by ElectroGas fits in the recommended area in 
order to minimise ignition of gas cloud in the existing DPS; 

c. the required recalculation of scenarios has been carried out when required with negligible 
impact on the result of the risk contour estimation; and 

d. Introduction of hoses instead of arms is not quantifiable in the risk contour due to lack of 
evidence in the comparison of frequencies in their respective sources of information. 
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4.4 Effects on human populations 

4.4.1 Introduction 
4.4.1.1 This section is made up of two parts: 

 a health impact assessment (HIA), and 

 a social impact assessment (SIA). 

4.4.1.2 The former was prepared by the sociologist Dr Marvin Formosa, who carried out a survey of public 
views in the villages of Marsaxlokk and Birżebbuġa, while the latter was prepared by Dr Julian Mamo assisted 
by Dr John Paul Cauchi, both of whom are medical doctors who specialise in public health.  
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4.4.2 Health impact assessment 

A Introduction 

4.4.2.1 The Health Impact Assessment (HIA) was prepared by Dr Julian Mamo and Dr John Paul Cauchi. 
Their submissions referred the findings submitted in the ESRs by the specialist EIA Consultants, particularly 
the ones involved in air quality, noise, quality of the marine environment, and social impact. They also carried 
out explorations of their own in order to be in a position to look at the work of their colleagues in as detached 
a manner as possible. 

B The link between known environmental hazards and health 
4.4.2.2 Mamo & Cauchi argue that a fair assessment of the health implications of such a major project of 
the type under review, must first include a detailed perspective of the current situation regarding known 
hazards and their current documented effects on the health of the population. While some regular data has 
been collected and is reported in the ESRs, it must also be recognised that the frequency and the 
methodology utilised in monitoring have not always been optimal and that all data has its limitations. 

4.4.2.3 The assessment must also look at new hazards generated during the construction (and 
decommissioning) of the project — to the local population, to the individuals involved in the works and 
potentially further afield. 

4.4.2.4 The HIA had to look into benefits and potential hazards following the proposed conversion to a NG 
based power plant. While most effects may be immediate, some others may take a longer time to come to 
pass. Several illnesses in populations are linked with a number of air pollutants. These include Nitrous Oxides 
NOx and principally, Nitrogen Dioxide — NO2, Sulphur Dioxide — So2, benzenes, Carbon Monoxide — CO, 
Carbon Dioxide — CO2, Volatile Organic Compounds (VOCs) and particulate matter.  

4.4.2.5 The illnesses more commonly linked with some of these include lung cancer, asthma, allergic 
rhinitis and cardiovascular disease. Most notable among these are the established links between asthma and 
air pollutants. There have also been studies looking more specifically at the link between the proximity of 
residence to a known environmental hazard such as a power plant with a number of forms of ill health again 
at population level. The more prominent of these were those linking coal burning power plants with asthma  

4.4.2.6 It is notoriously more difficult to link environmental hazards to disease status in individuals. There 
are many reasons for this, including methodological and financial ones. Proving any link prospectively (the 
best available evidence) is both too costly and time-consuming. Other survey methods are possible but remain 
extremely costly. 

C Studies about Maltese issues 
4.4.2.7 In the Maltese context, using epidemiological surveys would have the difficulties of small numbers 
and hence, insufficient statistical power. The other problem is the widespread exposures across the country to 
hazards such as air pollutants, to the point that it is difficult to obtain sufficient controls unexposed to fine 
particulate matter and other chemical air pollutants. The problem here is that the limited length of the islands 
means that exposures tend to get distributed throughout the inhabited areas. There are also a large number 
of strong confounding influences which could distort the relationship between the environmental hazards and 
health. The latter include socio-economic class (and associated risk behaviour such as tobacco smoking), the 
presence of other proximal known hazards, such as the seaport and airport, as well as heavy traffic zones.  

4.4.2.8 The best available epidemiological information locally are ecological studies based on routinely 
generated information (i.e. not on surveys) and conducted by two post-graduate students in Public Health over 
recent years. While these are extremely interesting, such ecological studies are not considered the best 
evidence to establish the environmental hazard — health link, although oftentimes, they are the best there can 
be.  

4.4.2.9 In the first study, the researcher was able to establish a clear statistical link between congenital 
anomaly onsets and proximity of residence to the Magħtab dump. The link was only clear within the first 3 
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kilometres of radius around Magħtab. While this was not spectacular, it was the first ever established link 
between any environmental hazard and ill health in Malta. The other, more pertinent to this HIA, was the link 
established between the increased frequency of cases registered with Lung Cancer in Malta with decreasing 
distance of residence from the MPS. It is interesting that both these studies attempted to establish a link 
between their selected ill health (congenital anomalies and cancer of the lung) with proximity of residence 
from both the Magħtab dump and the MPS. Both failed to find the other link i.e. Magħtab and lung cancers, 
MPS and congenital anomalies. It is noteworthy that both these studies are impeded by the small numbers of 
cases involved for each condition and this also meant that wide confidence intervals (poor power) ensued for 
both. 

4.4.2.10 The more probable relationship worthy of investigation locally was that of any link between either 
MPS or even DPS and asthma incidence. However, this link has failed to be established when studied and 
indeed, while asthma incidence appears high in Malta compared to other European countries, adults residing 
in the south of Malta appear to have lower rates than the national average. The complexity of studying the 
problem is typified by the fact that fine particulate matter (known to be linked with Asthma) in Malta may at 
times be predominantly caused by natural sources (sea spray and desert dust) and spread across a wide area 
while conversely, a small 2004 study revealed significant differences in asthma rates across a 250 metre 
distance from the high traffic in Triq Ħaż Żabbar and Fgura.  

D Air pollution effects on health 

4.4.2.11 Air pollution is a collective term that refers to the introduction of chemicals, biological material or 
particulates, often through pyrogenic processes, into the atmosphere, that cause discomfort, disease and 
even death to humans and other organisms in Earth’s biosphere. 

4.4.2.12 It is worthwhile considering that large amounts of air pollution arise from natural causes such as 
air-borne desert dust, particles from natural wildfires and sea spray particulates, as well as particles resulting 
from natural chemical atmospheric processes. However, human industrial activity almost inevitably leads to 
chemicals and particulate matter being released into the atmosphere that can have various effects on health 
in humans and other organisms. Most commonly, air pollution refers to the following components: 

Sulphur Dioxide (SO2) 

4.4.2.13 These compounds are released due to the combustion of sulphur, commonly found in various 
forms of fossil fuels, most notably coal. Sulphur dioxide causes a range of harmful effects on the lungs, as 
recent studies have shown  and principally : 

 wheezing, shortness of breath and chest tightness and other problems, especially during 
exercise or physical activity.  

 continued exposure at high levels increases respiratory symptoms and reduces the ability of 
the lungs to function.  

 short exposures to peak levels of SO2 in the air can make it difficult for people with asthma to 
breathe when they are active outdoors. 

 rapid breathing during exercise helps SO2 reach the lower respiratory tract, as does breathing 
through the mouth.  

 increased risk of hospital admissions or emergency room visits, especially among children, 
older adults and people with asthma. 

4.4.2.14 Combustion of NG emits practically untraceable amounts of Sulphur Oxides compared to 
considerably higher amounts emitted in the burning of fossil fuels such as coal and HFO, so that one can 
expect a strong reduction in Sulphur emissions, with overall positive health benefits from the conversion of 
power plants from HFO to NG. 
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Nitrous Oxides (NOx or NO2) 

4.4.2.15 Nitrous oxides, mainly NO2, are gaseous air pollutants composed of nitrogen and oxygen which 
form when fossil fuels are burnt at high temperatures. This is typically produced by vehicular traffic. NO2 also 
mixes in outdoor air to form particulate pollution and ozone. It is one of several widespread air pollutants that 
have national air quality standards to limit them in outdoor air. 

4.4.2.16 Nitrous oxides can have quite a range of health effects on the lungs, namely : 

 increased inflammation of the airways 

 worsened coughing and wheezing 

 deterioration in lung function 

 increased asthma attacks 

 increased hospital admissions 

 increased susceptibility to respiratory infection, such as influenza. 

Particulate Matter — PM1 0 and PM 2.5 

4.4.2.17 Particulate matter (PM) affects more people than any other pollutant yet is perhaps among the 
lesser known industrial air pollutants among the population. The major components of PM are sulphates, 
nitrates, ammonia, sodium chloride, carbon, mineral dust and water. It consists of a complex mixture of solid 
and liquid particles of organic and inorganic substances suspended in the air. The particles are identified 
according to their aerodynamic diameter, as either PM10 (particles with an aerodynamic diameter smaller 
than 10 µm) or PM2.5 (aerodynamic diameter smaller than 2.5 µm). The latter are more dangerous since, 
when inhaled, they may reach the peripheral regions of the bronchioles, and interfere with gas exchange 
inside the lungs, and can even be absorbed into the blood.  

4.4.2.18 The effects of PM on health  occur at levels of exposure currently being experienced by most urban 
and rural populations in both developed and developing countries. They include: 

 cardiovascular disease 

 respiratory diseases 

 upper Respiratory Tract Infections 

 asthma 

 Chronic Obstructive Pulmonary Disease (COPD) in very high concentrations 

 lung cancer among adults 

Volatile Organic Compounds (VOCs)  

4.4.2.19 These compounds are usually divided into methane (CH4) and non-methane organic compounds 
(NMVOCs). Among the NMVOCs are various compounds, such as xylene, benzene and toluene which are 
suspected to have carcinogenic (cancer-causing) effects. These compounds are released through combustion 
of fossil fuels and industrial processes. 

Ozone (O3) 

4.4.2.20 This odourless gas is formed from NOx and VOCs. It has a strong oxidative effect, and therefore 
affects any organic tissue it comes in contact with. Ozone is a key constituent of the troposphere. It is also an 
important constituent of certain regions of the stratosphere commonly known as the Ozone layer, which 
protects life on Earth from harmful UV rays from the sun. Photochemical and chemical reactions involving it 
drive many of the chemical processes that occur in the atmosphere by day and by night. At abnormally high 
concentrations brought about by human activities (largely the combustion of fossil fuel), it is a pollutant, and a 
constituent of smog. 

4.4.2.21 At ground level ozone has a harmful effect on the lungs, and irritates the respiratory system. 
Exposure to ozone and the pollutants that it produces (due to its oxidative reaction with other chemicals in the 



page 548 of 627 

atmosphere) has been linked to asthma, bronchitis, heart attacks, premature death and other cardio-
respiratory problems. 

Carbon Monoxide (CO) 

4.4.2.22 Carbon Monoxide is the result of incomplete combustion of carbon-containing fuel sources. It is 
most often a part of vehicular exhaust, especially from older vehicles. It has a highly toxic effect on the human 
body when exposure is severe and acute as it combines with haemoglobin in the blood forming 
carboxyhaemoglobin, which limits the body’s ability to absorb oxygen from the lungs, resulting in ischaemic 
heart disease. It has a negative effect on health through prolonged low dosage in highly polluted areas. While 
damage has been thought to be neurological including recurrent headaches, it is thought that effects are 
reversible. The effects of sustained low exposure on the health of the public have been more closely studied 
over recent decades .  

Carbon Dioxide (CO2) 

4.4.2.23 This gas does not negatively affect health directly except in high concentrations, which are unlikely 
to be an issue in the power station context as emissions are emitted from chimneys. However , indirectly the 
long-term effects of carbon dioxide can affect health through climate change and the greenhouse effect, as 
well as through oceanic acidification. Malta’s contribution might seem insignificant in the global context but it 
has its responsibilities to carry for future generations. 

E Noise pollution  

4.4.2.24 Although not overwhelmingly loud, most power plants can be heard when in close proximity and 
this can have a negative health impact on the people living nearby and as well as on workers working in the 
plant. This negative health impacts here  include: 

 sleep disturbance 

 cardiovascular disease 

 hypertension 

 poor mental health 

 noise annoyance (general) 

These and other factors can cause serious concern to the people living nearby. 

F Water pollution 
4.4.2.25 Both air and water cooling mechanisms are possible for power plants. The selected cooling 
mechanism for Delimara power plants have been water cooling and this continues to be considered for the 
current project.  

4.4.2.26 Water Pollution can occur due to the discharge of several substances in the effluent waste of any 
power plant. This discharge varies considerably with time and can have diverse health impacts both direct 
(e.g. with substantial heavy metal discharge) or indirect (e.g. by causing thermal changes and thus influencing 
fish breeding).  

4.4.2.27 Process wastewater may include contaminated wastewater from utility operations, storm water, and 
sanitary sewage. A number of cleaning agents are used to restore the machinery used in the combustion 
processes of thermal power plants. Most of these have their own hazard profile at toxic levels.  

4.4.2.28 In the case of the Delimara Power Plant, seawater discharge had been selected mainly to dispose 
of excess heat from combustion engines. However, it also removes contaminants discharging from machinery. 
Chemicals are also added to the effluent periodically, as they are used for the cleaning of machinery parts.  

G Thermal water pollution 
4.4.2.29 Thermal pollution relates to the fact that the water used for cooling the power plant is released 
back into the sea at a substantially higher temperature than the water at the release site. This can have an 
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indirect impact on health in that one could expect a possible impact on the biodiversity and bathing quality of 
the bay.  

4.4.2.30 Algal blooms can occur in warmer waters and this could lead to eutrophication — a process which 
deoxygenates the seawater beneath the surface. This could have a negative impact on the biodiversity in the 
area and could present minor health problems to any bathers in the vicinity.  

4.4.2.31 A thermal increases in sea temperature can have an effect on health as it can affect fish 
physiology , including phases in the life cycle of fish such as spawning, hatching and development, as well as 
at cellular level. Since the site would also favour more heat-tolerant species as compared to surrounding 
waters, one could get invasive alien species adapted to living in warmer waters (including jellyfish) which could 
potentially increase the risk for humans should they approach the area. 

H Waste management 
4.4.2.32 Thermal power plants produce various types and quantities of liquid and solid waste. While these 
are of high importance to the environment, their relevance here refers to the methods by which these are 
disposed of in order to avoid occupational and environmental hazards to health. The range of ill health caused 
by these substances is too vast to describe here. Guidelines on how to dispose of such waste and how to 
reduce risks for environmental pollution and occupational health and safety are available in a World Bank 
document and are mentioned briefly in the subsequent section. 

I Social impact 
4.4.2.33 A number of social impacts arise from the setting up or decommissioning of power plants. These 
range from the perceptions of residents in terms of their environmental health risks to such issues as impact 
on local industry, impact on real estate value, employment opportunity, traffic increments, and many others. 
Ultimately, all of these — whether directly or indirectly, would impact on the health of those at risk. The social 
impacts may also be very different for different stake holders. Residents in the vicinity are primarily at risk for 
environmental ill health and hazards and occasionally can stand to gain from economic developments. The 
population at large is yet another stake holder which generally stands to gain socio-economically from any 
improvements in energy production and in the potential for greater energy output to render industry more 
powerful and the country more affluent. 

J Natural disasters 
4.4.2.34 Tsunamis, earthquakes and fires are among the less common but potentially most devastating 
natural disasters that could occur in a Power plant. The QRA has considered carefully the probability of these 
occurring, going so far as to recommend the placement of the floating LNG storage and re-gasification units 
for Options B and C to be situated at a further distance from the power plant and closer to the mouth of the 
bay. Other mitigating measures must also be taken to lower the probability that such disasters could take 
place and to ensure that if they did, they would have a lesser damaging effect on the environment and to the 
health of the population.  

K LNG storage and re-gasification hazards and risks 

4.4.2.35 The QRA highlights the prolific safety record that LNG facilities for power plants have been able to 
boast over the many years in existence. However, there are a number of potential threats to the environment 
posed by the Storage and re-gasification of liquid natural gas and a safety record of this calibre is only 
possible because of rigid standards maintained for the construction and running of such facilities.  

4.4.2.36 These environmental hazards include threats to aquatic and shoreline environments, hazardous 
material management, LNG transport and others in common with those of power plants like noise, air 
emissions , wastewater and its management.  

4.4.2.37 A number of health and safety hazards are also known to relate specifically to such facilities. These 
include fire and explosion due to possible leaks, ‘roll-over’ pressure which can cause structural damage; 
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exposure of personnel to accidental contact with supercooled liquid gas; chemical hazards and accidents 
associated with confined spaces.  

4.4.2.38  The Environment, Health and Safety Guidelines for LNG (World Bank Group, 2007) addresses both 
environmental as well as health and safety hazards, providing detailed measures to be taken to minimise the 
possibility of every eventuality. It also produces Performance Indicators and Industry Benchmarks for good 
international industry practice.  

L Expected change and health impacts of the project 

Air pollution 

4.4.2.39 Overall, the new CCGT plant, the closure of the Marsa power plant and the conversion of the 
current DPS turbines working on HFO to NG should decrease the levels of air pollutants. Levels of air 
pollutants, in their majority, have been projected to stay within the limits established in EC directives, should 
the models be reliable. This is in keeping with the known properties and effects of NG fired plants and the 
reason for which this is considered a cleaner source of energy. 

4.4.2.40 The Fedra air dispersion report (reviewed in sections 3.8 on page 288 and 4.1.8 above on page 
430) goes on to model projections for various scenarios for the 2015+ period, each with its own projected 
emissions. However, it is safe to say that a significant drop in emissions of Nitrous Oxide (including NO2), 
Particular Matter (PM10 and PM2.5) and of Sulphur Dioxides are expected, with ultimately positive effects on 
lung function and on health in general, even if these are difficult to quantify. A small reduction in deaths (as 
per the Harvard 6 Cities study) would also be expected. 

4.4.2.41 The report uses the assumption that the electricity demand in 2020 does not exceed current levels 
with an added 25%, and that this level can be met by the Interconnector and the two gas fired units at the 
DPS, with the OCGT and old CCGT serving only as emergency backup, to predict the emissions shown in Table 
4-80 (on page 456). 

Nitrous Oxides 

4.4.2.42 On average, in 2008 average NO2 emissions across Malta and Gozo were around 28.7µg/m3, 
which is lower than the limit value established in the Air Quality Directive. This level is however often been 
exceeded in some locations. Levels three times the EC limit have been recorded: the highest level recorded 
since 2007 was in Floriana, where a level of 129µg/m3 was recorded in August 2008. As shown in the Fedra 
report the major sources of NOx emissions, besides traffic, are the MPS, the Airport and the Freeport. A 
reduction of NOx emissions by an estimated 200g/s (a reduction of around 50% from current baseline levels), 
with various assumptions upheld in the Fedra report should see a positive health benefit in the local 
population, especially with the closure of the MPS.  

4.4.2.43 Should the projected levels play out as predicted, one could expect a slight decrease in respiratory 
illness and an improvement in lung health in the local population. However, this can be heavily confounded by 
the rise in vehicular traffic and resulting emissions, as well as through the presence of other air pollutants 
including natural ones and one may therefore not see any sudden drop in illness in this respect. This is also 
because several milder forms of respiratory illness would not normally get reported through official channels 
and thus be missed, except through routine reporting at primary health care level. 

Particulate matter (PM10 and PM2.5) 

4.4.2.44 It is known that, at times, a very high proportion of airborne PM (up to 85%) in Malta actually 
originates from natural sources, namely desert in North Africa, and other dust and sea spray particulates. This 
was clearly seen during a recent high-pressure system over Malta in May 2013 that led to a large amount of 
dust in the atmosphere coming from a dust storm in North Africa that drastically reduced visibility and led to 
an increased number of people with health complaints at hospital. 

4.4.2.45 It is predicted, through Fedra's modelling, that there should be a substantial reduction of 130g/s in 
levels of particulate matter currently being emitted by power generation activities in Malta in the 2015+ 
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scenario when compared to the present. This projection assumes minimal use of the gasoil generators as 
backup and maximal use of natural gas facilities and the interconnector. The gasoil units (OCGT, old CCGT 
units) contribute significantly to particulate matter, whereas the planned CCGT plant would contribute no 
particulate matter to the local scenario. PM2.5 is nowadays considered to be the more dangerous category of 
PM as it is ultrafine, and can be absorbed in the bloodstream. A recently conducted study (MED-PARTICLES 
Study Group, 2013) found that there is a strong association between mortality from both respiratory and 
cardiovascular causes in the Mediterranean region.  

4.4.2.46 With this predicted [substantial] reduction in particulates emissions as reported in Fedra's ESR one 
can expect again, argue Mamo & Cauchi, a decrease in respiratory illnesses — both mild, such as allergic 
rhinitis, and severe such as asthma and bronchitis, as well as a reduction in cardiovascular illness . However, 
a parallel rise in vehicular traffic and the continuing activities of the construction industry can also potentially 
confound the positive effects that can be expected from this decrease in emissions. It is also important to 
note that at times, a significant proportion of PM in Malta remains that from natural background sources (dust 
and sea spray particulates) which cannot, at least at the present time, be mitigated. 

Sulphur Dioxides 

4.4.2.47 Sulphur Dioxide emissions are expected to drop significantly. NG, as opposed to HFO, is not 
contaminated with sulphates when it is at the delivery stage, and one can therefore expect a positive health 
outcome as regards the negative health impacts of sulphur dioxides outlined above.  

4.4.2.48 In the absence of predictions regarding changes in levels of sulphur dioxide, Mamo & Cauchi refer 
to the World Bank Environmental, Health, and Safety Guidelines for Thermal Power Plants (IFC, 2008) to 
indicate that emissions from NG fired plants would be free of Sulphur compounds. The reader is referred to 
Figure 4-71 (above). 

Ozone (O3) and Volatile Organic Compounds (VOCs) 

4.4.2.49 As noted above, both Ozone and VOCs warrant a detailed mention and assessment in a HIA in 
relation to such a project. Both are known to have significant effects on health, especially via tropospheric 
ozone, which has well documented negative respiratory health impacts. 
  

Figure 4-71: Emissions guidelines for combustion turbines in IFC (2009) 
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Ozone (O3) and Volatile Organic Compounds (VOCs) 

4.4.2.50 As noted above, both Ozone and VOCs warrant a detailed mention and assessment in a HIA in 
relation to such a project. Both are known to have significant effects on health, especially via tropospheric 
ozone, which has well documented negative respiratory health impacts. 

4.4.2.51 However, no baseline levels or projected emissions were provided for these two categories of 
pollutants. Mamo & Cauchi therefore were not able to discuss their health impacts at this stage, and would 
recommend studies (and the implementation of any available mitigation measures) be carried out in due 
course in order to address any potential future impact from these significant pollutants. 

Air pollution: conclusion 

4.4.2.52 It is important to note that it is impossible to fully quantify the effects that a reduction of any 
particular air pollutant would have on the health of the population. This is due to the lack of local data in 
Malta regarding the correlation of air pollution and health impacts, the methodological difficulties in directly 
linking air pollutants with levels of illness in individuals, and the lack of baseline levels of several among the 
different pollutants,. One cannot, for example, with the data given, safely state that a reduction of 50% in NOx 
levels, for example, would lead to 50% less cases of asthma per year. This holds true because Mamo & Cauchi 
were unable to say how many current day asthma cases can be ascribed to NO2. 

4.4.2.53 This is further compounded by the fact that Malta, being such a small island with a high population 
density, there exist too many confounding variables for one to safely make such a statement. Additionally, 
Malta’s population is too small for any differences in levels to achieve sufficient statistical power to 
confidently give expected quantifiable results. 

4.4.2.54 Despite these limitations, Mamo & Cauchi can still attest that, should Fedra's projections prove to 
be valid, one would expect the stated positive effects on health and reduced respiratory illness (and even 
mortality) due to air pollution, especially when considering the energy sector as an individual contributor to air 
pollution in Malta. 

M Greenhouse gas emissions 

4.4.2.55 There is, with almost absolute certainty, ample evidence that anthropogenic Greenhouse Gas 
(GHGs) emissions are contributing to the current global warming and subsequent climate change. The main 
gas responsible for such warming is Carbon Dioxide, CO2, which is emitted on combustion of fossil fuels, on 
which the modern global economy relies to a large extent.  

GHGs emissions — long term effects of CO2 and impact on health 

Climate Change Effects on health 

4.4.2.56 Climate Change is expected to affect different areas of the globe in different ways. In the case of 
the Mediterranean region, one can expect a more intense precipitation period, followed by longer dry seasons 
that can severely impact on food production and water scarcity. In Malta, already having the highest water 
scarcity in Europe, this is particularly alarming. From a health perspective, this is particularly important as 
adequate supplies of water are crucial to the health of a population. Experience shows that one can rely on 
desalination for water to a large extent. However, this could entail increased energy consumption and costs.  

4.4.2.57 The shifting temperatures over the Mediterranean could also lead to new disease vectors being 
introduced in Malta (a phenomenon recently heralded by the arrival of the Asian tiger mosquito) which would 
re-establish diseases that have been eradicated, such as Malaria, and potentially introduce new tropical 
diseases which would have an impact on the local population’s health. 

4.4.2.58 Sea water levels are also set to rise in the coming decades. These can have an indeterminate 
impact Malta’s economy, which relies heavily on maritime traffic and infrastructure. This could also ultimately 
impact on the health of the population, both because of increased water scarcity. 

4.4.2.59 It is therefore important that Malta strives to mitigate GHG emissions and play its part to help 
prevent the dire consequences of climate change from happening. 
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Malta and GHG emissions 

4.4.2.60 Malta has long been reliant on fossil fuels for its power generation. Although there has been an 
increase over the past decade in domestic renewable power generation, mainly in the form of solar PV panels 
applied in the domestic setting (thanks also to government subsidies), these are very far from contributing 
significantly to Malta’s power generation at this point in time and to helping the country achieve its targets for 
reliance on alternative energy sources (Centre for European Economic Research, 2012). 

4.4.2.61 It can be argued that Malta’s current negative contribution to climate change is so insignificant 
that it can be deemed negligible. However, one cannot use this argument as an excuse not to play its own part 
in reducing GHG, especially in an atmosphere that has no boundaries. Malta's contribution to climate change 
and mitigation should be of concern to everyone, regardless of how significant the Maltese current 
contribution is on an international scale. 

The proposed DPS project and GHG emissions 

4.4.2.62 Mamo & Cauchi point out that the proposed 
development is a step in the right direction in this regard, since 
NG is considered a cleaner and less carbon-intensive fuel than 
more traditional fuels such as gasoil, or HFO. Carbon dioxide 
emissions are expected to decrease significantly with this 
development, which will not only help meet targets for lower GHG 
emissions, but also help satisfy the moral responsibility of 
human beings towards the environment and future generations. 
Mamo & Cauchi state that this is desirable, especially since 
Malta stands to suffer particularly from climate change impacts, 
given its small insular size and dependence on favourable 
weather conditions. It will also have a likely longer term positive 
effect on the help of future Maltese populations. 

4.4.2.63 The Figure 4-72 shows a comparison of g of CO2 
produced per different category of thermal power plant. 

4.4.2.64 As one can note, the CO2 per KwH of a NG fired CCGT 
system is not only more efficient than an HFO system, but is also 
less carbon intensive. This translates into less CO2 per KWh 
produced. 

4.4.2.65 Mamo & Cauchi argue that the consideration of RES 
as per EU commitments would be the next step in the 
environmentally correct direction, which would also prove to be 
of maximum health benefit to Malta’s future generations. 

4.4.2.66 The interconnector project with Sicily is also expected 
to contribute significantly to Malta’s energy mix. It is desirable, in 
their view, that the source for this electricity comes from 
renewable sources — otherwise we would be simply exporting the 
Maltese challenge to reduce carbon dioxide emissions to another 
country. 
  

Figure 4-72: CO2 emissions in IFC (2009) 
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Natural Gas: Methane as a GHG. 

4.4.2.67 One of the main components of NG, (in this case, LNG) is methane. Methane (CH4) is 30 times 
more effective as a GHG as carbon dioxide, the traditional nemesis of climate change. It is therefore very 
important that any leaks in delivery and use of this gas be identified and dealt with immediately, not solely out 
of direct health and safety concerns, but also from a climate change perspective. 

Other GHGs: Ozone 

4.4.2.68 In addition to its effect causing respiratory irritation, tropospheric Ozone is also a GHG. This 
pollutant is oftentimes produced by the reaction of VOCs with NOx, such as NO2. Mitigation of emissions of 
Ozone and VOCs should therefore tackle the emissions of these additional GHGs. 

Conclusion: Greenhouse Gases 

4.4.2.69 With climate change being such an important factor in assuring a safer and healthier environment, 
its mitigation is the most logical and straightforward manner in addressing the problems it poses.  
The move towards a cleaner source of fuel is therefore an encouraging step in the right direction, as natural 
gas is less carbon intensive than the heavy fuel oil and gasoil it will replace.  

4.4.2.70 It should be the ultimate aim, however, to move next towards a carbon-free electricity generation 
infrastructure for Malta. This is extremely challenging in the local context, given the costs it would involve and 
the very limited local natural resources land area. However, with an ever more innovative and fast-evolving 
market, future decades could provide the answer in terms of alternative energy power to meet Malta’s energy 
needs in a sustainable manner. This would not only be of environmental benefit but also of health benefit to 
the local population 

N Noise pollution 

4.4.2.71 Noise pollution has been found to have considerable effects on health. This includes not just the 
mental health aspect, due to increased stress, insomnia and irritation, but also it has an effect on the physical 
health of the person. Studies have found a relationship between noise pollution and cardiac illness — this is 
probably due to the link between mental health and the actual physical effect that has on the body (stress 
does increase the heart rate and also blood pressure, for example). Hearing loss also is another serious result 
of frequent exposure to high noise levels. 

4.4.2.72 In view of this, noise pollution needs to be taken seriously. Noise pollution studies, however have 
shown that there will be a negligible increase of noise pollution levels in the surrounding areas. Currently 
around 40-50 metres away from the plant, noise levels stand at around 40-50 dB, which is well within 
recognised safe EU health limits. In the 2015+ scenario, noise levels are not expected to increase significantly 
as long as the mitigation measures proposed in this EIS are adopted. 

4.4.2.73 There is also expected to be a minimal increase of employment on the site, without significant 
increase in vehicular traffic. Thus, one can expect a negligible (if not entirely absent) increase to noise 
pollution on the routes to the Delimara power plant, and this will in turn most likely not affect the health of the 
population in any way. 

Construction phase 

4.4.2.74 During the construction phase one can expect elevated noise levels that could annoy the local 
residents. However, noise levels are not expected to be excessive and would mostly affect neighbouring 
residents in the immediate vicinity.  

4.4.2.75 The Calleja noise assessment ESR (in Appendix Two), the worst case scenario would be Option A 
with works being carried out all three sites of the project (Area A, Area B, and the jetty) at the same time, 
during a 12 hour day period. Traffic noise generated in this scenario was also modelled and is visually 
displayed below.  

4.4.2.76 The results show that in inhabited areas the noise level is expected to be in the 40-50dB range, 
corresponding to the sounds of a quiet street, which is within the safety limits recommended by the WHO 
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Europe (2013) during the day. During the night this is expected to be lower as less work will be done at that 
time. This translates into safe noise levels as discussed in the WHO Europe guidelines on night noise (WHO 
Europe, 2009). The noise at the sites of construction is expected to be much higher, however, so appropriate 
mitigation measures should be provided to the workers on site. 

4.4.2.77 Mamo & Cauchi therefore do not anticipate negative health impacts on the population of 
Marsaxlokk during construction, and such sufficient mitigation tools be provided to workers on the site, 
minimal health impacts on workers at the site of construction. 

O Water pollution 

Chemical Pollution in Marsaxlokk Bay 

4.4.2.78 The sea water at Marsaxlokk Bay is set to have a minimal chemical pollution increase as a result of 
this project, as only 10 additional vessels a year are expected to enter the harbour (in addition to the circa 
2000 vessels entering the harbour every year). Thus, one can expect only a minor increase in chemical and 
hydrocarbon pollution in the waters of the bay. 

4.4.2.79 It is important to note, however, that aromatic and petroleum hydrocarbons, which are 
carcinogenic, are currently already found to be measurable at elevated levels in the bay. This is to be expected 
due to the harbour activities occurring on a daily basis in the location. As a mitigation effort, following 
information gathered from this assessment, efforts should be made to notify any prospective swimmers on 
the polluted nature of the bay and advise them to swim elsewhere as a precaution. 

4.4.2.80 Copper was also found inside Marsaxlokk Bay to be at levels just above detection limits. The health 
effects of long-term exposure to copper can cause irritation of the nose, mouth and eyes. It also causes 
headaches, stomach aches, dizziness, vomiting and diarrhoea. Intentionally high uptakes of copper may 
cause liver and kidney damage and even death. Whether copper is carcinogenic has not been determined yet. 
Being found at such low levels (although exceeding the recommended amount), health effects of this level of 
copper are uncertain. 

4.4.2.81 Heavy metals such as cadmium and chromium have also been found in the superficial marine 
sediments at the bottom of the bay. These chemicals have carcinogenic effects upon long-term exposure, 
along with other effects associated with heavy metal deposition such as liver disease. However it should also 
be noted that being at levels below various guidelines and the EQS (except for cadmium), these shouldn’t be 
of concern to health. 

4.4.2.82 In the case of cadmium, elevated levels were found that seem to point to the DPS activities being 
the primary source. However this could also be due to other important sources at the site (similar levels have 
also been found at the Grand Harbour and Marsamxett Harbour), and warrants further investigation.  

Detection of Mercury in Marsaxlokk Bay 

4.4.2.83 During investigations that were conducted for the Axiak ESR (in Appendix Two), mercury levels well 
exceeding the maximum amount allowed by AA-EQS water quality guidelines were detected in over 12 out of 
18 samples. This assessment was carried out over 9 months, so this is not a one-off scenario. 

4.4.2.84 Mercury is highly toxic, especially as it accumulates in the filter-feeding fauna of the bay, and 
ultimately bioaccumulates higher up in the food chain. Any elevated levels should be taken very seriously. For 
both environmental and health concerns, this detection of Mercury should be investigated, and any sources 
discovered ought to be dealt with as soon as possible. 

Construction phase 

4.4.2.85 During the construction phase one can expect an increase in turbidity of the water due to activities 
occurring next to the DPS. This is expected to cause minimal danger to human health. However, it may affect 
the ecology of the bay (especially the Posedonia meadows relatively close to the DPS) which might in turn 
affect the fish stocks of surrounding waters. 
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Spills and chemical pollution during construction  

4.4.2.86 Additionally, any spills or chemical pollution of the bay during this phase needs to be taken into 
account. People still fish from the quay next to the bay, and this should be strictly prohibited, especially since 
there have been elevated levels of Mercury reported immediately in front of the DPS. 

4.4.2.87 The increased turbidity in the water generated during this phase should have no health effect on 
swimmers in the area. Should Options B and C be selected, this risk would be eliminated as no landscaping 
will occur, and the construction of the jetty isn’t expected to cause any significant pollution.  

Operations Phase 

4.4.2.88 During normal operations in the bay, it is expected that there will be very little effect, if at all, on the 
pollution in the bay. There might be a slight improvement in the longer term water quality as air pollutants 
currently being released from the power station will drop significantly, leading to less settling of particulate 
matter and other chemicals into the water surrounding the DPS. 

Water effluent release at Il-Ħofra ż-Żgħira 

4.4.2.89 This seawater is later released back into the sea on the Il-Ħofra ż-Żgħira side of the Delimara 
Peninsula at around 8oC higher temperature than the ambient water. As a result, this can result in Thermal 
pollution. The average volume of water used for cooling currently is around 43,000 m3/hr.  

4.4.2.90 The release of water effluent is expected to ultimately decrease in volume once the new natural 
gas plant is in operation., One can also expect a drop in the thermal pollution of the same affected bay. The 
water quality of the bay, as confirmed in both the Borg (JA) and Axiak ESRs is currently in a very good state, 
although there appear to be periods of temporary worse water quality effluents at times in the current set up, 
possibly when cooling machinery is being cleaned chemically. It is expected to remain this way or improve 
further when the new NG plant is running. 

4.4.2.91 The cooling water released into the Il-Ħofra ż-Żgħira bay is treated by additives/chemicals — Biocaf 
and Sulphuric Acid . The sulphuric acid and Biocaf are combined so that chlorine dioxide is produced, which 
acts as an effective biocide agent that serves to maintain the operational efficiency of the plant.  

Water effluent when il-Ħofra ż-Żgħira was visited by Mamo & Cauchi 

4.4.2.92 The concentration of chlorine dioxide at the outflow site of the plant is minimal — around 0.1ppm. 
This residual chlorine dioxide naturally breaks down into oxygen and chlorine, which are absorbed by the sea 
water. With an increase in local power generation, one can expect larger amounts of both sulphuric acid and 
biocaf to be used, however the resulting chlorine dioxide is in such a small amount that health impacts are 
virtually negligible, if any. 

4.4.2.93 Any other effluents that could be released from the cooling water outflow would warrant further 
investigation from a health perspective. However there is no more information available on any further 
effluents released. 

4.4.2.94 The effluent is currently treated with chlorine dioxide (ClO2), and this is expected to remain the 
same when the new plant comes into action. This should cause minimal changes on water quality, as the 
substance breaks down on exposure to sunlight into its components (chlorine and oxygen), which are 
harmless to humans at such a dilute level.  

4.4.2.95 For a number of parameters, levels of contaminants are present both at the inlet and outlet sites 
for the thermal outflow. This indicates that the particular contaminant has not necessarily been released by 
the direct operations of DPS. This therefore points to a source which has yet to be identified, and dealt with 
not only for environmental reasons, but also for the health of the general population. 

4.4.2.96 The monitoring of the site, however, also pointed to some traces of metals being released. These 
include Zinc, Cadmium, Copper and Arsenic, which were higher in the bay outflow site than at the inlet. 
Suspended solids were also found to be released into the bay. These were mostly just above the detectable 
level, and are in very small amounts. The difference from the inflow and outflow sites indicated that the DPS 
may indeed be the source of these contaminants. 
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4.4.2.97 It should be noted, however, that taking into account the very large volumes of water being 
discharged into the Il-Ħofra ż-Żgħira inlet, (around 43,000 m3/hour), daily releases of these contaminants are 
minimal on a daily level — amounting to not more than 0.5kg of suspended solids, 0.5g of Zinc, 0.1g of copper 
and arsenic . These, coupled to the high water circulation levels in the outflow, amount to a minimal effect on 
water quality, and Mamo & Cauchi were unable to ascertain any attributable hazard to bathers in the area. 

The re-gasification process: seawater use 

4.4.2.98 During the re-gasification process, seawater will be used to warm up the LNG. The same biocides 
that are currently used for the cooling waters (Chlorine Dioxide) will be used for this process. 

4.4.2.99 The water being used will be discharged at a temperature below ambient near the current inlet for 
the cooling water of the DPS. At a temperature circa around -5oC compared to ambient temperature, this 
should make the process of cooling of the DPS more efficient. 

4.4.2.100 Since no bathers are expected to be in the vicinity of the inlet, this should not endanger the health 
of the population. Additionally, no contaminants, such as methane of LNG constituents are expected to 
contaminate this waste stream. 

P Waste 

Delimara: current waste production. 

4.4.2.101 The following is a list of waste products currently being produced at the Delimara Power Station. 
These wastes are bound to decrease once DPS Phase 1 is decommissioned, and the operations hours of DPS 
2A and 2B reduced. 
 
  

Table 4-122: Operations waste streams 
Waste Type EWC Nature Quantity p.a. Disposal route 

Flue Gas DesulphurizationChemical 
Composition:78% Sodium Sulphate 
Na2SO417% Sodium Carbonate 

Na2CO35% Fuel Ash 

10 01 18 Solid hazardous 
waste 

9, 880t Exported for final 
treatment 

Spent Catalyst 16 08 02 Solid hazardous 
waste 

5.5t Exported for final 
treatment 

Sea water cooling system oxidants and 
disinfecting agents 

10 01 26 Effluent treated 
to Directive 
2006/11/EC 

10.8t Liquid treatment 
to Directive 
2006/11/EC 
requirements 
prior to 
discharge back 
to sea 

Oil sludge 13 05 02 Liquid hazardous 
waste 

993t Incinerated 
locally or sent to 
haz. landfill or 
exported 

Oily water 13 05 07 Effluent treated 
to Directive 
76/464/EEC 

9,933t Treated 
to<5ppm and 
which then can 
be discharged to 
the sea in 
accordance with 
Directive 
76/464/EEC. 

Boiler wash down sludge 10 01 22 Semi-solid 
hazardous waste 

8m3 Hazardous 
Landfill 

Sanitary Waste Water (sewage) 16 10 02 Liquid waste 2,300litres/day Sent to public 
sewers 
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Flue Gas Desulphurisation: EWC 10 01 18 

This flue gas is solid hazardous waste, and the fuel ash in it is usually contaminated with various 
heavy metals such as cadmium, copper and arsenic. These can be highly carcinogenic, and 
therefore this waste has to be treated safely. 

Flue Gas emissions have been linked to neurological defects in foetuses, mostly because mercury 
is a common contaminant of this waste.  

This type of waste is therefore very hazardous, and its treatment process is expensive. 

Spent Catalyst: EWC 16 08 02 

This catalyst is classified as “solid hazardous waste” — its contents haven’t been specified, so 
Mamo & Cauchi could not comment on any specific health hazards it may have. 

Sea water cooling system oxidants and disinfecting agents: EWC 10 01 26 

The oxidant and disinfecting agent currently being used is Chlorine Dioxide (produced by a reaction 
of biocaf and sulphuric acid). When it is released together with effluent, the level is very dilute so 
that no negative health effects should be registered. 

Oil Sludge: EWC 13 05 02 

This sludge is classified as liquid hazardous waste, and its components are highly carcinogenic. 
Currently this waste is either incinerated locally, sent to a hazardous landfill site or exported. 

Oily Water: EWC 13 05 07 

Currently this waste is treated to have a <5ppm concentration level and then discharged into the 
sea. Although dilute, the oily contents of this waste might be carcinogenic, and may enter the food 
chain in the bay, ultimately exposing the local population to toxins. 

Boiler Wash Down Sludge: EWC 10 01 22 

This semi-hazardous waste is disposed of in a hazardous landfill. The components of this sludge 
haven’t been disclosed, and Mamo & Cauchi were therefore unable to comment on the health 
impact. 

The Delimara HFO plants (DPS 1-ST and DPS 3) will cease to operate on HFO fuel. DPS 1-ST 
generators will be decommissioned, whilst the DPS 3 plant will be converted to operate on Natural 
Gas. This will have a net positive health benefit since: 

 It reduces the risk of a toxic waste spill, which is the current situation due to the large amount 
of hazardous waste produced from the HFO plants. 

 Natural gas is a much cleaner fuel for a plant to operate on, which is expected to generate no 
solid waste due to the gaseous nature of the fuel. 

One can therefore expect a drastic reduction in the amount of toxic waste generated, which will 
positively impact the health of both the local population and the workers on site.  

Waste expected to be generated during operation phase 

4.4.2.102 Upon construction of the site, one could expect the following activities to occur on this site: 

 gasoil storage 

 oil/water separator 

 gasoil transport 

 chemical storage 

 lube and hydraulic oil storage 

4.4.2.103 These activities need to be carefully managed so that waste generated would be carefully collected 
and deposited/treated safely, so as to minimise any health risks. Some of the waste products from these 
activities are described below. 
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4.4.2.104 The following is a list of water waste products that are to be expected during the operational phase 
of the plant: 
 
Table 4-123: Operations waste streams 
Waste Type EWC Nature Quantity p.a. Disposal route 

Cooling water 10 01 26 16,000m³/h Sea water with 
maximum: 
0.2mg/L 
Chloride 

Bay of Il-Ħofra ż-
Żgħira 

Drain HRSG 10 01 22 1.5 -2.0 m³/h 
Once a year 65 
m³ 

Concentrated 
boiler water with 
phosphate and 
Ammonia 

Bay of Il-Ħofra ż-
Żgħira 

Cleaning GTs 10 01 99 4 times a year water and 
cleansing agent 

Trucks to 
authorised 
processing 
company 

Scrub and wash water 10 01 99 0.2 m³/h 
(average) 

Possible polluted 
wash water 

Oil separator, 
cleaned before 
discharge to sea 

Sanitary water 10 01 99 0.2 m³/h 
(average) 

Sanitary To DPS system 

Rainwater 10 01 99 not known Uncontaminated 
rainwater 

Bay of 
Marsaxlokk 

 

Cooling Water: EWC 10 01 26 

This is expected to cause no damage to health, as thermal pollution is expected to be minimal. 
With a temperature increase of a few degrees Celsius, any bathers in the warmer water are not 
expected to experience any negative health impacts. 

The Chlorine Dioxide, at 0.2mg/L is not expected to cause any negative health effect. 

Drain HRSG: EWC 10 01 22 

Ammonia produced from the cleaning process of boilers in water can form ammonium hydroxide. 
At high concentrations this can cause negative health effects and damages the cells of the body 
upon contact. It can cause irritation to the respiratory tract if inhaled in vapour form. Similarly 
Phosphate salts cause irritation to skin and can cause eye damage if in sufficiently high 
concentrations. 

The thermal outflow of volume 16,000m3 per hour will contain 1.5-2.0 m3 of this waste water per 
hour — at such low concentrations no negative health effects are expected to occur.  

Cleaning GT’s: EWC 10 01 99 

Details as to what cleaning GT agents are expected to be used are not available yet. Therefore 
Mamo & Cauchi could comment about what effects they could have on health. It is encouraging 
however to note that this waste will be discharged into trucks for processing — therefore careful 
and safe management of this water and adequate processing should lead to no negative health 
impact occurring. 

Scrub and wash water: EWC 10 01 99 

This water has the possibility of being polluted, and will be treated using an oil separator and 
cleaned before being discharged in the sea. If the cleaning process and treatment is assured, one 
can expect that no negative health impact would occur. It is imperative, however, that the oil 
separator be functioning so as to ensure that no toxic contaminants are accidentally discharged 
into the sea. 
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Sanitary Water: EWC 10 01 99 

Sanitary water will enter the DPS sanitation system. Therefore no negative health impacts are 
expected to occur. 

Rainwater: EWC 10 01 99 

Uncontaminated rainwater should be perfectly safe to discharge into the bay. However one should 
ensure that the area occupied by the DPS be cleaned adequately so that no toxic chemicals or 
contaminants are washed out in the rainwater to pollute the bay. 

Waste expected to be generated during LNG transport and storage process 
 
Table 4-124: Emissions to water 
Type of technology EWC  What and amount Composition Discharge point 

Direct Ambient Air 
Vaporisers 

05 07 99 Cooling of the moist 
ambient air results in 
condensation of a 
large amount of water 
vapour from the 
atmosphere. Some of 
this condensed water 
collects as frost 
and/or ice on the 
tubes of each unit. 

This water is expected 
to have minor or no 
contamination and 
may be treated prior to 
disposal or used within 
the Import Terminal.  

Typically, the ice from 
the surface of each 
unit melts and drains 
to a collection basin 
during the de-icing 
cycle. 

Indirect Ambient Air 
Vaporisers 

05 07 99 Water produced from 
condensation of water 
vapour from the 
surrounding air. 

For Reverse Cooling 
Tower systems, the 
circulating water 
stream is likely to 
require chemical 
treatment and the 
blow down needs to be 
appropriately handled. 

The water must be 
continuously 
discharged and safely 
discarded. 

Submerged 
Combustion 
Vaporisers 

05 07 99 Waste water The pH of the water 
bath is monitored and 
controlled by 
introducing alkaline 
chemicals such as 
caustic soda or 
sodium carbonate. 

Drain and water 
treatment system 

Open-rack vaporisers 05 07 99 Seawater from the 
ORVs is routed to the 
water outfall and 
returned to the sea. 
The ORV effluent is 
circa 5° below 
ambient water 
temperature and could 
potentially affect the 
local environment.  

To prevent bio-fouling 
of the seawater 
system, significant 
quantities of chlorine 
must be added. 
Industries, typically in 
the effluent 0,1 —
 0,2mg/l.  

The water outfall 

 
4.4.2.105 During the transport and transfer of LNG, wastewater may be generated, as listed above. Most of 
these are formed as a result of LNG being transported at -160˚C, which causes ice to form. This can be of 
danger to workers at the site, but should adequate health and safety precautions be taken no negative health 
effects should be expected. 

Direct Ambient Air Vaporisers: EWC 05 07 99 

This is expected to cause no health impacts if the workers at the site are at an adequate distance 
from the formation of these vapours. Safety gear and adequate protection should be ensured at all 
times so as to avoid cryogenic injury. 
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Indirect Ambient Air Vaporisers: EWC 05 07 99 

Similar to the above, no negative health impacts are expected. Should other chemicals 
(unspecified) condense due to the extreme cold temperatures involved, adequate safety measures 
should be taken. 

Submerged Combustion Vaporisers: EWC 05 07 99 

Due to varying pH levels (predicted level not provided) adequate protection must be necessary for 
the workers dealing with this type of wastewater. One should also ensure that any caustic soda or 
sodium carbonate introduced to deal with the waste should be added in adequate amounts, and 
that all necessary precautions be taken. 

Open-rack vaporisers: EWC 05 07 99 

This cooler water with a temperature drop of 5˚C below ambient will be discharged close to the 
inlet of the thermal cooling water. This will not pose any danger to the health of any people at the 
site or bathers at the outflow bay, and indeed will be used to more efficiently lower the 
temperature of the CCGT plant during operation. 

4.4.3 Waste generated during construction works 
4.4.3.1 During the construction phase of the project, one can expect the generation of hazardous waste 
which would warrant special caution, especially due to the site being a coastal area. Extra caution should be 
taken to ensure no spillage on — or offshore of hazardous toxic material would take place, which could be a 
danger not only to the workers on the site but to the people living in the village of Marsaxlokk. 

4.4.3.2 The waste expected to be generated during construction phase is mostly construction material. 
However this material has been in contact with oil products, and therefore the necessary precautions should 
be taken to ensure that these substances, many of which are carcinogenic in nature, should be disposed of 
safely. 

A Risk Assessment of LNG operations 
4.4.3.3 LNG operations, due to the nature of the substance and its behaviour should be taken seriously, 
especially from a health perspective. Quoting from the QRA (in Appendix Two): 

LNG terminals have exhibited an exceptionally high safety record when compared to refineries and other 
(petro) chemical plants. Small LNG vapour releases, and minor fires and explosions have been 
reported, but their effect was limited to the plant itself and the hazard was promptly handled by plant 
personnel. During the past sixty years of LNG operations, not a single general public fatality has 
occurred anywhere in the world because of LNG operations. 
Also, LNG tankers are among the safest transportation mode. In the last three decades, after more than 
40,000 voyages by sea worldwide, there has not been a single reported LNG release from a ship’s 
cargo tank. LNG tankers have experienced groundings and collisions during this period, but none has 
resulted in a major spill. This is partly due to the double-hulled design of LNG tankers which offers 
significant protection to the double walled LNG containers. However, LNG and methane hazards must 
be seriously considered in the QRA, due to the nature of the substance and its behaviour. 

4.4.3.4 This report is therefore a very encouraging statement as regards the safety record of LNG transport 
and re-gasification procedures. There are, however, dangers associated with working with LNG which need to 
be taken into account: 

LNG Hazards 

4.4.3.5 The following list below outlines what Mamo & Cauchi identified as the hazards that plant 
personnel could face during day to day operations. However it is very important to note that, following the QRA, 
one has to look at the orders of magnitude of probability of incidents occurring. For all of the possible 
accidents that could occur on site, the risk of a fatality is less than 1 in 10,000 over a year (10-5) and in most 
the risk is less than 1 in 100,000 (10-6). This therefore makes the following potential hazards very unlikely. 
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Cryogenic burns 

4.4.3.6 Since the liquefied natural gas is cryogenic, being transported at temperatures around -160oC, 
LNG can cause burns to personnel if it comes in contact with skin. Breathing cold vapours as a result of LNG 
evaporation and boiling is also very dangerous as it causes damage to the lungs and respiratory tract, with 
severity of damage related to severity of exposure. In effect, the exceedingly cold temperature of the vapour 
can cause “frosting” of the lungs, which can be fatal. 

Asphyxiation 

4.4.3.7 This can occur due to methane being colourless and odourless, so that if a leak occurs personnel 
nearby may not be aware that they are being exposed to high amounts of gas. This will only occur, however, 
when there is a high amount of gas in the air, typically only close to an accidental release of LNG.  

Explosions and spills risk 

4.4.3.8 LNG in liquid form does not explode. This means that an accidental spill of LNG would not lead to 
the entire energy content of the spill to be released instantly as happens with explosives. LNG is also stored at 
atmospheric pressure — this prevents a rapidly expanding vapour explosion from occurring. On contact with 
much warmer sea water, LNG would undergo rapid-phase transitions that could form a pressure wave, which 
is typically not as strong as a chemical explosion. This could physically harm any personnel next to the 
accident. 

Leakage, and gas cloud risk 

4.4.3.9 In the unlikely event of an accident, one of the greatest risks is the spread of a gas cloud that could 
be ignited through various “ignition point” in the DPS site. This could, theoretically, cause a large explosion to 
occur and would invariably cause fatalities at the site. 

4.4.3.10 Though the risk of such an event occurring should never be underestimated, adequate precautions 
and technological adaptations could be provided to minimise the risk as much as possible.  

B Natural disasters 

4.4.3.11 It is important to be prepared for any eventuality, however remote or unlikely it may be. This section 
addresses the risks associated with natural disasters, such as Earthquakes, Tsunamis and Fires — which have 
occurred in the past, and may occur again. 

Earthquakes 

4.4.3.12 In the event of an Earthquake, landslides from the surrounding cliffs may occur which cause great 
can damage to the site. Fortunately, the DPS is designed to withstand such an event to not only minimise 
damage to such a crucial piece of infrastructure in Malta, but also to minimise injury and/or loss of life. 

4.4.3.13 In the event of a large earthquake (such as the 1693 Earthquake that devastated many parts of 
Malta) electricity infrastructure should be a top priority, especially with public health infrastructure being so 
totally reliant on such a source of power. Mater Dei hospital, fortunately, is also earthquake-proof, and 
therefore these building adaptations, in the event of an earthquake, would prove to be of great importance. 

4.4.3.14 In view of this rare but very real risk, plant personnel should be trained in how to react in such an 
event, and how to ensure that the necessary infrastructure be brought up and running as quickly as possible 
without endangering their health, or that of people in residential areas nearby. 

Tsunamis 

4.4.3.15 Tsunamis in the Mediterranean, although relatively rare, have occurred in the past, and could truly 
impact our capacity to generate electricity should such a wave occur from a south-westerly direction. Although 
the likelihood of such a disaster is low, they often occur with devastating effect. 

4.4.3.16 Fortunately tsunamis in the Mediterranean originate far from the Maltese Islands. Should such an 
event be reported, the plant personnel (and indeed all residents in the coastal regions at risk) should be 
notified to evacuate immediately.  
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4.4.3.17 If Option A is selected, this would entail the removal of Area B, which at this point proves to offer 
some protection from such an event for the Delimara Power station. This removal would lead to great 
infrastructural damage to the DPS that could severely hamper the effectiveness of an adequate public health 
response in Malta. 

Fire 

4.4.3.18 As described above, the likelihood of such an event occurring in the presence of adequate safety 
protocols is very low. However it can occur, and therefore safe zones and adequate fire safety equipment 
should be put in place to avoid such a hazard from occurring or spreading. Personnel at the site should be 
adequately trained on how to avoid injury, and how to help fellow plant personnel in the event of a fire. 
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4.4.4 Social impact assessment 

A Regulatory/policy framework 

4.4.4.1 The need for the public to be consulted in the process leading to the determination the 
applications for development consent (which in Malta is called: 'development permission') for the proposed 
CCGT and LNG facilities and the jetty is recognised in the Environment and Development Planning Act and the 
legal notices issued under this act, namely 

 the EIA Regulations 

 the Industrial Emissions (Framework) Regulations 

 the Industrial Emissions (Integrated Pollution Prevention and Control) Regulations 

which, as is noted in the Introduction (on page 43) and section 1.1.1 (on page 50), provide the framework for 
the assessment and regulation of the environmental performance of the proposed development. 

4.4.4.2 The COMAH Regulations, which are also applicable to this project, also provide for public 
consultation.  

Environment and Development Planning Act 

4.4.4.3 The Environment and Development Planning Act, requires the involvement of the public in the 
process leading to the determination of applications for development permissions (development applications). 
Indeed article 69 of this Act establishes, among other things, the following: 

69(1) In its determination upon an application the Authority shall:  
(a) with respect to an application for a development permission apply the following: 
(i) plans: 
Provided that the height limitation may only be modified by applying a policy which deals with the 
maximum building height which may be permitted on a site, which policy may take into 
consideration the site coverage, the building volume which may be permitted on a site or any 
other material consideration; 
(ii) policies: 

Provided that subsidiary plans and policies shall not be applied retroactively so as to adversely affect 
vested rights arising from a valid development permission; 
(b) with respect to any other application apply such plans, policies and regulations issued under this Act 
as it may deem relevant and appropriate. 
69(2) In its determination upon an application the Authority shall also have regard to: 

(i) any other material consideration, including, environmental, aesthetic and sanitary 
considerations, which the Authority may deem relevant: 
Provided that no such material consideration including commitment from other buildings in the 
surroundings may be interpreted or used to increase the height limitation set out in a plan; 
(ii) representations made in response to the publication of the development proposal. 

69(3) The Authority shall have power to grant or to refuse a licence or development permission, and in 
granting such licence or permission the Authority shall be entitled to impose such condition which it 
may deem appropriate… 

4.4.4.4 The above-mentioned representations would have been made under article 68(4) and processed 
under the subsequent 68(5). Persons who submit such representations would be eligible, under article 
41(1)(c)(i), to submit appeals against decisions made by the MEPA in the determination of development 
applications. Local councils can also appeal such decisions on behalf of the local population (under article 
41(1)(c)(iii). The Act also includes an 'access to information' provision through article 64. 

EIA Regulations 

4.4.4.5 The EIA Directive (European Commission, 2011a; 2013a) is meant to provide both the public and 
decision-makers with the environmental information required for the making of informed decisions in respect 
to the determination of applications for development consent of high impact projects. The public consultation 
dimension of the directive was reinforced in 2003 through Directive 2003/35/EC of the European Parliament 
and of the Council of 26 May 2003 providing for public participation in respect of the drawing up of certain 
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plans and programmes relating to the environment and amending with regard to public participation and 
access to justice Council Directives 85/337/EEC and 96/61/EC (Europoean Commission, 2003a). The 
amendments indicated in this directive were meant to bring the EIA Directive in line with the Århus Convention 
(UNECE, 1998). 

4.4.4.6  The SIA was therefore intended to be the second formal approach in the EIA process through 
which the public is informed of the development in question. The first was the 21-day public consultation 
following the issue of the PDS (Enemalta, 2013b), on the basis of which the final ToRs document was 
formulated. Under the EIA Regulations (see regulations 24 to 26), the public will be involved again during the 
consultation period following the certification of this EIS.  

Industrial emissions regulations 

4.4.4.7 As is noted in section 1.1.1 (on page 50), the scale and nature of this project also requires the 
issue of a permit to operate a combustion plant under legal notices 9, 10, and 11 of 2013. These legal 
notices are three of six sets of regulations issued under the Environment and Development Planning Act, 
which transpose into Maltese Law the IED, part of which is the 'successor' of the IPPC and the LCP directives. 
Like the EIA Directive the IPPC Directive was amended through the above-mentioned Directive 2003/35/EC in 
order for it to be in conformity with the Århus Convention (European Commission, 2012e). The public 
participation requirements were retained in the IED, and is expressed in regulations 18 and 20 provide for the 
rights of the public to have access to information and to justice, in the case of the latter through the appeals 
system regulated in the Act. 

Control of Major Accident Hazard Regulations 

4.4.4.8 The COMAH regulations, which transpose into Maltese Law, the Seveso II Directive include a 
schedule which specifies the information that the public would need to be supplied with. This would, among 
other things, include the following: 

 5.  the common names or, in the case of dangerous substances [which are covered in the first 
schedule of the legal notice], the generic names or the general danger classification of the 
substances and preparations involved at the establishment which could give rise to a major 
accident, with an indication of their principal dangerous characteristics; 

 6.  general information relating to the nature of the major accident hazards, including their potential 
effects on the population and the environment; 

 7. adequate information on how the population concerned will be warned and kept informed in the 
event of a major accident; 

 8.  adequate information on the actions the population should take, and on the behaviour they 
should adopt, in the event of a major accident; 

 9.  confirmation that the operator is required to make adequate arrangements on site, in particular 
liaison with the emergency services, to deal with major accidents and to minimise their effects; 

 10.  a reference to the off-site emergency plan for the establishment. This should include advice to co-
operate with any instructions or requests from the emergency services at the time of an accident; 

 11.  details of where further relevant information can be obtained, unless making that information 
available would be contrary to the interests of national security or personal confidentiality or 
would prejudice to an unreasonable degree the commercial interests of any person. 

4.4.4.9 By the beginning of June 2015, the Seveso III Directive would have been transposed into Maltese 
Law. This directive increases the emphasis on the access to information and justice for members of the public 
(European Commission, 2013b). 

B Approach 
4.4.4.10 Formosa's work leading to the preparation of his report (Formosa, 2013) included the following 
three phases: 

1. community scoping and profiling,  

2. identification of possible social impacts as the result of the planned construction of the new 
power station, and  
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3. proposals for mitigation, remediation and enhancement, as well as monitoring.58 

Phase 1 

4.4.4.11 The first phase included scoping and profiling of the Marsaxlokk community — especially the 
identification of the existing environment, and identification of social variables of interest. Formosa's goal was 
to outline the definition of the existing physical and socio-economic context, personal/social values of 
community members, and detection of effects typically associated with erecting of new power stations. The 
following were the objectives of this phase: 

 What are the community’s basic demographics? 
 Who are the stakeholders in the community? 
 Who are the key faith-based and community/voluntary organisations in the community?  
 What range of services is the Marsaxlokk Local Council providing? 
 What is this community’s key cultural identity? 
 Which key social values characterise this community? 
 What are this community’s key aspirations? 
 What do local residents see as the primary needs for this community?  

4.4.4.12 The work connected with this phase is presented in this Report in section 3.1.2 (on page 108 et 
seq). 

Phase 2 

4.4.4.13 The second phase consisted of further fieldwork to elicit data on perceived social impacts, on 
behalf of Marsaxlokk and Birżebbuġa residents, as the result of the construction of the new power station. 
The key methods of data collection and analysis also consisted of conversational probes and non-directive 
interviews, and coding procedures respectively. The following were objectives for this phase: 

Wide-ranging impacts 
 What are the community’s views on the new power station?  
 What are the key issues driving the community’s perceptions?  
 What is the community mostly concerned about? 
 What are the key risks associated with the building of the new power station? 
 Which building option is generating most concern?* 
 Which building option is the most acceptable for the community?* 
 What the key drawbacks, as perceived by the community, if the new power station is built? 
 Do residents anticipate any change in the following social attributes as the result of the new 

power station? 

Mitigation issues 
 Is there anything the government could do to lessen people’s concerns? 
 If this project was to proceed, what conditions would the community wish to see 

implemented to make it acceptable?  
 What monitoring can be done so that the new power plan does not impact upon the daily 

lives of residents? 
 What would give the community confidence that this project is being managed well, both in 

the near and long-term future? 

4.4.4.14 A strategic part of the second stage of fieldwork consisted interviews with ‘key informants’ who 
having knowledge of the Marsaxlokk community. Formosa argues that expert input can be helpful in the 
following ways: 

 identifying community concerns;  
 aiding the discovery of population and organisations that should be involved in SIAs;  
 building support for project implementation;  
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 evaluation of mitigation effects; and 
 establishing priorities among programme alternatives.  

4.4.4.15 Formosa points out that the employment of semi-structured interviews was intended to measure 
change in human populations, communities, and social relationships resulting from the installation of the new 
gas-operated power station. The following 26 variables represent the type of effects arising from planned 
change in local communities.  

Population impacts  

1. Population change 

2. Influx or outflux of temporary workers 

3. Presence of seasonal (leisure) residents 

4. Relocation of individuals and families 

5. Dissimilarity in age, gender, racial, or ethnic composition. 

Community/Institutional arrangements 

1. Formation of attitudes toward the project 

2. Interest group activity 

3. Alteration in size and structure of local government 

4. Presence of planning and zoning activity 

5. Industrial diversification 

6. Enhanced economic inequities 

7. Change in employment equity of minority groups 

8. Change in occupational opportunities 

Conflicts between local residents and newcomers 

9. Presence of an outside agency 

10. Introduction of new social classes 

11. Change in the commercial/industrial focus of the community 

12. Presence of weekend residents (recreational) 

Individual and family level impacts 

13. Disruption in daily living 

14. Dissimilarity in religious practices 

15. Alteration in family structure 

16. Disruption in social networks 

17. Perceptions of public health and safety 

18. Change in leisure opportunities 

Community infrastructure needs 

19. Change in community infrastructure  

20. Land acquisition and disposal  

21. Effects on known historical, historical, sacred and archaeological resources 

4.4.4.16 Each variable has the potential to inform the decision-maker of the consequences of the proposed 
action which can be measured in advance of the project. 

Phase 3 

4.4.4.17 The third phase involved the formulation of recommendations for mitigation, remediation and 
enhancement, as well as monitoring. This phase focused on developing alleviating and management options 



page 568 of 627 

for the social impacts elicited in phase two. Preliminary ideas about monitoring the perceived social impacts 
were also deliberated. These aspects are discussed in chapter 5. 

C Assessment of the social impact 

4.4.4.18 This section is concerned with the second of the three phases identified by Formosa and discussed 
above. It is concerned with the following considerations: 

 Views of the present power station 

 Population impacts 

 Community/institutional arrangements 

 Possible conflicts 

 Individual and family level impacts 

 Community infrastructure needs 

Views on the present power station 

4.4.4.19 From the outset, it was highly apparent to Formosa that stakeholders in the Marsaxlokk community 
were accustomed to living in area that is ear-marked for the location of Malta’s major power station both in 
present times and for the foreseeable future. Despite the vigorous protests (though both public 
demonstrations and letters/articles in daily/weekly newspapers) staged by Marsaxlokk stakeholders in the 
late-1980s, when the government made public its plans to construct a power station in the Marsaxlokk area, 
fieldwork data shows that nowadays informants are more or less resigned to having such a major installation 
in their locality, and got used to living in the presence of this industry and all the problems it may create: 

Il-power station hemm qiegħda u hemm ħa tibqa’. Naħdmu magħha rridu u mhux kontriha… Jien drajt 
naraha kif inħares ‘il barra. Issa ilha hemm mhux ħażin, naħseb xi għoxrin sena, qisu minn dejjem, 
insejt kif kien hawn qabel ma bnewha (raġel, 42 sena) 

The power station is there and it will remain there. We have to work with it and not against it. Now I’m 
used to it. It’s been there for quite some time, for almost 20 years, seems like it has been there forever. 
I forgot how it used to be in here since they built it up (42 year old man)  

4.4.4.20 Most interviewees had close family connections with other residents in the area, and hence, were 
unwilling to move out of the area and uproot their social relationships: 

Għalkemm iddejjaqni l-power station, m’għadnix naħseb fuqha. Aħna hawn trabbejna, il-famila u z-zijiet 
kollha hawn joqogħdu u ż-Żejtun. Il-Gvern jaf li mhux se naqbdu u nitilqu minn hawn, power station u 
mhux power station, hawn nibqgħu (raġel, 48 sena — Marsaxlokk) 

Although the power station used to bother me a lot, I am no longer thinking about it. We were raised 
here and all of our families and relatives live here, and in Żejtun. The government knows that we are 
not just gonna pack and get out of here. power station or not, we are going to stay here (48 year old 
man — Marsaxlokk) 

4.4.4.21 Residents’ socio-economic backgrounds also played a key role in stakeholder’s acceptance of the 
presence of the present power station in their locality. Most family breadwinners held a working-class 
background, and hence, lacked the cultural capital to come to grips with the disadvantages that powers 
stations bring to liveable communities, whilst also holding a fatalistic attitude towards the possibility of 
improvements in their quality of life: 

… min għandu ħaġa u min għandu ħaġ’oħra. Aħna għandna l-power station. Tmur x’imkien ieħor u ssib 
xi ħaġ’oħra. Il-ħajja xorta waħda, fiha t-tajjeb u fiha l-ħażin. Birżebbuġa m’għandhomx il-Freeport. Aħjar 
il-power station mill-Freeport. (mara, 49 sena — Marsaxlokk)  

… everyone has his own cross to bear. We have the power station. If you go somewhere else you will 
find something else. It is part of life, as life has its good and its bad. Those who live in Birżebbuġa have 
to endure the Freeport. It is better with the power station rather than the Freeport. (49 year old, 
female — Marsaxlokk)  
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4.4.4.22 Generally, although people in the lower socio-economic groups benefit the least from the 
development and construction of major installations in their communities, they are at the same time the least-
likely sectors to provide organised resistance. Indeed, many of the interviewees who took part in the fieldwork 
found it difficult to articulate how the construction and development of a power station in their locality has 
and is affecting their lives: 

Għalija xorta! Mhux li taffettwani ħafna. Jien naħdem il-Marsa u bilkemm inkun hawn ħlief il-Ħadd. 
Il-power station mhux li taffettwana ħafna. Mhi qiegħda tisraq xogħol lil ħadd. Li jkolli nagħżel inneħħiha 
imma ma tantx naħseb l-anqas (raġel, 25 sena — Marsaxlokk)  

It’s the same for me! Not that it affects me. I work in Marsa and I’m only here on Sunday… The power 
station does not affect me that much. It is not stealing everyones’ work. If I had to choose, I would take 
it down but I don’t think I would also. (25 year old, male — Marsaxlokk)  

4.4.4.23 Moreover, a significant number of residents in Marsaxlokk also lived in the community for less than 
two decades, and hence, made a conscious choice to live in Marsaxlokk despite the presence of the power 
station:  

Għażilna li noqogħdu hawn għax kien hawn plottijiet irħas minn bnadi oħra, konna nafu bil-power 
station. Il-power station parti minn Marsaxlokk. Għall-inqas taf fejn qiegħda u kont naf fiex jien dieħla. 
Mhux se ngerger għax hawn il-power station (mara, 39 sena — Marsaxlokk) 

We chose to live in here because of cheaper plots compared to other localities and we knew about the 
power station. The power station is part of Marsaxlokk. At least we know where it is and I knew what I 
was dealing with. I am not going to whine because of the power station. (39 year old woman —
 Marsaxlokk) 

4.4.4.24 Formosa did encounter informants who complained zealously on the ways in which the 
construction and development of the present power station effected their lives in negative ways. As one 
expects, most of these interviewees lives in Marsaxlokk all their lives, as did both or one of their parents, and 
were nostalgic for a time when the community was not yet invaded by a suburban sprawl and was 
characterised by abundant levels of pristine and agricultural land:  

Il-power station hija ħażina. Hija tebgħa fuq dan il-post. Iż-żgħar ma jafux, ma jafux kemm konna aħjar 
minghajrha. Konna raħal tas-sajd, raħal minsi miż-żmien. Kien hawn arja ħafna aħjar, kont tħossok 
f’post uniku… Lili personali ddejjaqni, konna pprotestajna ħafna imma kien kollu ta’ xejn. Ħadd ma 
sibna jaqbeż għalina, qisu kulħadd jieħu gost li mhux fejn joqgħod (raġel, 67 sena — Marsaxlokk) 

It’s not good to have a power station. It’s a bloody stain for this place. The young generation don’t know 
that we were much better off without it. We were a fishing village, a forgotten village. The air was much 
better and you felt like living in a unique place…Personally, I hate it. we did protest a lot but it was for 
absolutely nothing. We didn’t find anybody on our side, it feels like everyone is happy because it is not 
in his backyard. (67 year old, man — Marsaxlokk) 

Qabel ma kien hawn il-power station kont tiftaħar li toqgħod hawn. Issa qisek trid issib skuża. Tgħid 
kemm hu sabiħ biex tgħatti l-power station. Morna għan-nieżla…Kemm konna aħjar. Min jaf kemm 
imwiet kienet kaġun tagħha (mara, 69 sena — Marsaxlokk) 

We used to be very proud of living in here before they built the power station. Now, it’s like trying to find 
a excuse. You say that it is nice to cover the power station. We are going downhill! We were much better 
off. Who knows how many deaths have caused. (69 year old, woman — Marsaxlokk).  

4.4.4.25 As is usually the case, the older, long-term, less mobile of the sector of the population experience 
more adverse personal and structural effects from the development of major industries. Indeed, the greater 
the attachment to a place, the more difficulty a person or an individual is likely to experience in adjusting to a 
new location. Similarly, persons who experience little geographical mobility are less likely to perceive the 
possible benefits of resource development.  

4.4.4.26 Fieldwork in Birżebbuġa elicited similar results. Although the current power station is situated 
relatively far afield from Birżebbuġa, residents in this community also had negative perceptions on this power 
plant. In addition to empathising with Marsaxlokk residents, as a result of their negative experiences following 
the construction of the Freeport Terminal in Birżebbuġa, residents in this locality were also adversely affected 
by the power station: 
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Il-power station titfa’ ħafna trab, u naħseb anki żejt fil-baħar. Għalkemm qiegħda f’Marsaxlokk xorta 
taffettwana għax meta jkun ir-riħ ’l hawn tgħidx kemm tiġi riħa tinten, u anki trab iswed insib mal-
ħwejjeġ meta nonxor (mara, 35 sena — Birżebbuġa) 

The power station emits a lot of dust and even oil in the sea. Although it is situated in Marsaxlokk, it still 
affects us because when the wind blows in our direction, we really get a nasty smell. I even find black 
dust with my washed linen on the line. (35 year old, woman — Birżebbuġa) 

Niftakar li mindu tela’ l-Partit Nazzjonalista fil-Gvern, ħadna daqqa wara l-oħra. il-Freeport, il-power 
station, ma tantx għamlulna tajjeb lilna hawnhekk. Eh, u t-tankijiet tal-gass ukoll! Għandi qrabati mill-
Awstralja li meta kienu jiġu Malta kienu jikru hawnhekk. Issa le! Imorru ’l fuq. Ma nagħtihomx tort. 
Mindu gie l-Freeport hawn m’għadux post turistiku. (raġel, 73 sena — Birżebbuġa) 

Since the Nationalist Party was in Government, we got one blow after the other.the Freeport, the 
powerstation… they didn’t do us any good in here. And we also have gas tanks as well! When family 
members from Austrilia used to come to Malta, they leased from here.but not anymore! Nowadays they 
go to the Northern part of the island. I don’t blame them. Since the Freeport was relocated in here, this 
locality has stopped being considered a touristic village (73 year old man — Birżebbuġa). 

4.4.4.27 It is evident that the various industrial projects that have been constructed and developed in the 
Marsaxlokk, Birżebbuġa, and to an extent, in Marsascala, have engendered amongst residents in such 
localities an ‘us and them’ mentality between themselves and other Maltese citizens in more undeveloped 
neighbourhoods 

Population impacts 

Variable 1: Population change 

4.4.4.28 SIA studies the movement of people into or out of a specified geopolitical area, over a period of 
time, as a result of the project. This is because the magnitude and rate of population change has important 
implications for community infrastructure requirements and may be a major determinant of other financial 
and social impacts in the region.  

4.4.4.29 As far as the size of population change, the density of population in Marsaxlokk/Birżebbuġa, and 
the rate of influx or outflux of residents in Marsaxlokk/Birżebbuġa, this SIA study finds that there will be 
relatively no change, and therefore no social impact, as the result of the building of the new gas-operated 
power station. The building of new gas-operated power station will result in population change in Marsaxlokk. 

Variable 2: Influx or outflux of temporary workers 

4.4.4.30 SIA projects research the temporary movement into or out of workers in a specific geographical 
area, over a specific period of time, as a result of the planned project. This is because some of the social 
impacts of a project can be traced to the number and composition of the construction and associated workers 
who are introduced in the area. Some of the impacts of the workers are temporary (such as housing and 
health needs), whilst others will be more permanent (such as unused infrastructure capacity).  

4.4.4.31 Considering that Malta is a micro-state, and hence, workers will not opt for residence in 
Marsaxlokk/Birżebbuġa, there will be relative no impact as regards temporary movement into or out of 
workers in Marsaxlokk. Impact on the medical infrastructure on Marsaxlokk/Birżebbuġa will be inexistent 
since health centres and hospital settings are located outside this community. 

Variable 3: Presence of seasonal (leisure) residents 

4.4.4.32 SIA projects research whether there will be either a permanent/seasonal increase/decrease in the 
population of the impact area resulting from the project development as this may lead to the rapid 
development of motels, gas stations, and seasonal housing. Such development may be a source of negative 
impacts of local zoning are inadequate, as well as having a negative effect on the community’s infrastructure 
such as employment patterns, business practices, and disruption of basic services.  

4.4.4.33 Since the intended project of building a new gas-operated power station is not related to 
recreational avenues, there will be no social impacts as far as permanent/seasonal increases/decreases of 
seasons (leisure) residents in the Marsaxlokk/Birżebbuġa localities. 
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Variable 4: Relocation of individuals and families 

4.4.4.34 The number of people who are relocated, voluntary or involuntarily, as a result of intended major 
projects is also a significant concern of SIAs. The development and construction of the new gas-operated 
power station will not result in any relocation of families, and hence, no social impacts will be incurred on this 
front in either Marsaxlokk or Birżebbuġa. 

Variable 5: Dissimilarity in age, gender, racial and ethnic composition 

4.4.4.35 Another key aspect of SIAs is the determination of the instruction into the impact area of a sizeable 
group of persons dissimilar to the resident population in one or more characteristics of age, gender, race or 
ethnicity.  

4.4.4.36 Whilst the construction phase of the new gas-operated power station will mean that more workers 
will transit to Marsaxlokk/Birżebbuġa, the number of workers will be small, and as they will not seek residence 
in these localities, the social impact on this front will be minimal to none. 

Community/Institutional arrangements 

Variable 6: Formation of attitudes toward the project 

4.4.4.37 Formosa studied the community’s views, in terms of their positive or negative feelings, towards the 
building of the new gas-operated power station. Stakeholders’ views on the construction of the new gas-
operated power station were positive. It is noteworthy that such positive feelings were found to be across-
party, as both pro-Labour and -Nationalist Party sympathisers, in Marsaxlokk and Birżebbuġa, expressed their 
favour in ditching the current power station in favour of a gas-operated one. However, it remained that pro-
National Party sympathisers were generally sceptical of the Labour Party’s ability, in terms of expertise and 
planning abilities, to carry out and finish the project (see final two comments underneath). Typical comments 
included: 

Meta jiġu t-turisti jgħiduli ‘What’s that?’ Jien ngħidhom “power station”. Jgħiduli ‘A power station here?’ 
Jitbellħu li għamilna power station f’din il-bajja tant sabiħa u importanti għall-għajxien tas-sajjieda 
Maltin. Il-power station kerhet l-ambjent. Issa, mill-mitluf tieħu li tista’. Jekk għall-inqas ineħħu ċ-
ċumnija nkunu morna għall-aħjar. Il-mard kiber hawn. U l-intiena li jkun hawn! Issa jekk ikollna power 
station taħdem bil-gass forsi ntaffu l-uġigħ. (raġel, 60 sena — Marsaxlokk) 

When tourists come over here they tell me: What’s that? And I answer.‘that’s a power station’. They tell 
me “a power station here?” They become speechless when they realise that we have built a power 
station in this beautiful bay which is so important for the livelihood of the Maltese fishermen. The 
environment has become ugly because of the power station. But now we have to make the best out of 
the worst situation. If at least we had to remove the chimney, it will be much better. Diseases have 
increased and we really get a nasty smell! We will alleviate the pain if we get a power station working 
on gas. (60 year old, man — Marsaxlokk). 

Jien ngħid iġri titlesta. Is-sajjieda ġew milqutin ħażin bil-power station, għax fejn saret il-power station 
kien l-iżjed parti tal-bajja li kienet fertili. Issa, forsi bil-power station nirranġaw xi ftit il-ħażin li sar. (raġel, 
55 sena — Marsaxlokk) 

Lets get done with it. The power station has impacted negatively the livelihood of the fisherman 
because it was built on the most fertile part of the bay. I hope that now with the new power station we 
will repair whatever damage has been done. (55 year old, man — Marsaxlokk) 

Il-progress rigress. Li nistgħu nagħmlu issa li nirranġaw il-ħażin li sar billi jkollna power station li ma 
titfax arja ħażina u ħmieġ fil-baħar. (raġel, 61 sena — Marsaxlokk)  

Progress means regress. What we can do now is to rectify what has been done wrongly, by building a 
power station that does not emit bad air and pollutes the sea. (61 year old, man — Marsaxlokk). 

Naqbel mal-bini tal-power station il-ġdida. Din m’għandhiex taqsam ma’ politika. Kulħadd hawn jaf 
kemm tagħmel ħsara din il-power station. Naħseb li ż-żewġ partiti jaqblu li għandha titneħħa jew 
insomma, jinbidel l-operat tagħha. Kif jgħidu, is-sewwa magħruf (raġel, 50 sena — Birżebbuġa) 
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I do agree with the building of the new power station. This has nothing to do with politics. Every one 
knows the damage this power station is causing. I think that both parties agree that this should be 
removed or at least we change its operation. (50 year old, man — Birżebbuġa). 

Il-power station tajjeb li ssir, imma ma nafx kemm il-Gvern għandu l-abbiltà li hemm bżonn, għax bejn li 
tgħid li ħa tagħmel ħaġa u li tagħmilha tajba mhux faċli. (raġel, 51 sena — Marsaxlokk)  

It is good to build such a power station, but I do not think that the government has the necessary ability 
to do it. It’s easier said than done. (51 year old, man — Marsaxlokk) 

L-importanti hu li issa l-Gvern jirnexxielu jwettaq dan il-pjan. Naħseb li ħa jkollu l-problemi. Jien li 
tbeżżagħni l-għaġla, għax qisu l-Gvern irid ilesti l-power station il-ġdida llum qabel għada. (raġel, 61 
sena — Birżebbuġa)  

The most important thing is that now the government manages to impliment this plan. I think they will 
face problems. I am afraid of rushing things. It seems that the government wants to finish this power 
station as soon as possible. (61 year old, man — Birżebbuġa) 

4.4.4.38 Formosa's fieldwork uncovered divergent opinions with respect to the options that are evaluated in 
this EIS. His fieldwork commenced by asking Marsaxlokk’s and Birżebbuġa’s informants whether they prefer 
the storage of gas to be either on land (Option A) or on a tanker permanently berthed to the jetty (Option B/C 
in EIS 1). This query was answered by 105 and 32 informants located in Marsaxlokk and Birżebbuġa 
respectively.  

4.4.4.39 As can be seen from Figure 4-73 (below), the majority of both Marsaxlokk and Birżebbuġa 
informants expressed a preference for the storage facility to be situated on board a floating facility (66/78% 
respectively), compared to 28/16% (respectively) preference for a land storage facility. Six% of residents in 
each locality express that they had ‘no opinion’. Typical comments included:  

Aħjar il-ħażna tal-gass tkun fl-art għax inkella, jekk tkun fuq il-baħar, din ħa tiżgombra l-bajja. La hemm 
diġà t-tankijiet fuq l-art, ‘might as well’ inħallu dik il-parti għat-tankijiet li jerfgħu l-gass, aħjar milli ġġib 
tanker. Jien naħseb li aħjar għas-sajjieda li l-gass ikun fuq l-art għax żgur li hekk ma jtellifhom xejn 
huma u ħerġin u deħlin fil-bajja. 

I think that the storage of gas should be on land. Otherwise this will impact negatively the bay.Since 
there are existing tanks on land, might as well we leave that part to store gas rather than using a 
tanker.I think that it would be much better for the fishermen to have the gas stored on land because 
this would definitely not affect their operations once they go in and out of the bay. 

Figure 4-73: Marsaxlokk and Birżebbuġa respondents by preferred location of LNG storage facilities (%) 
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4.4.4.40 On the other hand, most informants who expressed a preference for a floating storage facility 
focused on the fact that such an option is more visually acceptable (many perceived the LNG storage tanks to 
be a potential eyesore) and for making it easier for future governments to change the way that this new gas-
operated power plant operates. Typical comments included: 

Naħseb li t-tankijiet ħa jkunu kbar ħafna u li jkunu jidhru minn ħafna ’l bogħod. Naħseb li jkerrhu l-
ambjent. Ma rridux inneħħu ċ-ċumnija u jkollna t-tankijiet minflok għax hekk mhux tajjeb lanqas. 
(Marsaxlokk informant) 

I think that the tanks will be too big and visible from a long distance. I think that these tanks will ruin 
the environment. We don’t want to remove the chimney and end up with tanks. This is also not good for 
us. (Marsaxlokk informant) 

Aħjar il-ħażna tal-gass tkun fuq il-vapur għax jekk fil-futur il-Gvern irid ibiddel xi ħaġa, hekk tkun iżjed 
possibbli. (Marsaxlokk informant) 

I think that its better to have the storage of gas on the vessel. If government decides to change 
something in the future, it would be more feasible to do so. (Marsaxlokk informant) 

Jien nifhem li jekk l-istorage tkun floating inkunu nistgħu neħduwha ’l barra fil-baħar ’il quddiem. Jekk 
ikollna t-tankijiet, huwa iżjed diffiċli. (Marsaxlokk informant) 

I do undestand that if the storage will be floating we would eventually be able to take it at a distance. It 
would be much more difficult to do so if we had to decide to storage gas in tanks. (Marsaxlokk 
informant) 

Jien kontra t-tankijiet fl-art għax mur neħħiehom la darba jitpoġġew. Ilhom jgħidu li ħa jneħħuhom it-
tankijiet li hemm il-Qajjenza, imma hemm għadhom. (Birżebbuġa informant) 

I am against having tanks on land because it will be next to impossible to remove them. They have been 
promising us to remove the tanks at Qajjenza for ages, and they are still there. (Birżebbuġa informant) 

4.4.4.41 Fieldwork also inquired respondents who indicated a preference for Options B/C as whether they 
prefer the re-gasification facility to be either on the ground or on board the vessel. It was evident that 
respondents were not well-informed about the possibility of this option, with many believing that the most 
fundamental option was whether to have the storage on land or on sea, and as a result, many expressed that 
they have ‘no opinion’ on this matter. 
 
  

Figure 4-74: Marsaxlokk and Birżebbuġa respondents by preferred location of re-gasification facility (%) 
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4.4.4.42 As Figure 4-74 (on page 573) demonstrates, from the valid replies one uncovers a clear preference 
to have the re-gasification facility on board the vessel, with 64 and 36% of Marsaxlokk and Birżebbuġa 
respondents (respectively) opting for this option. Due to a lack of information on behalf of the government and 
relevant authorities as regards the advantages and disadvantages in opting for either an on-board or floating 
re-gasification facility, respondents did not expand much upon the reasons underlying such a choice, with 
typical comments re-emphasising that with a re-gasification facility on board makes it easier to change any 
operational measures in the foreseeable future. 

4.4.4.43 Formosa also queried whether respondents would still be in favour of their initial option if another 
possibility — that of positioning the storage and re-gasification facility are situated outside the port (and thus, 
unseen from land) — is available. As Figure 4-75 (below) demonstrates, the large majority of respondents 
prefer the latter option, with 85 and 91% of respondents expressing themselves in affirmative ways. 

4.4.4.44 Most respondents qualified their choice on the basis that such an option would be safer, more 
visually pleasing, and less in the way of fishermen vessels. Typical comments included: 

Ikun aħjar kieku t-tanker tal-gass ikun ’il barra kemm jista’ jkun mill-port għax b’hekk tkun iżjed safe l-
affari. Jekk jiġri xi ħaġa tiġri ’l bogħod min-nies. Aħjar il-periklu jitbiegħed kemm jista’ jkun. (Marsaxlokk 
informant) 

I think it would be better to have the tanker outside the harbour as far as possible. This would be much 
safer. If an accident had to happen, this would occur far away from people. It’s better if such dangers 
are kept as far away as possible. (Marsaxlokk informant) 

Ma naħsibx li t-tankijiet se jisplodu, imma forsi jekk ikun hemm leakage din ma taffettwaniex 
daqskemm kieku tkun hawn fil-bajja. Veru li abbli ma jiġri xejn, imma jekk Alla ħares qatt jiġri xi ħaġa? 

I don’t think that these tanks will explode, but if there would be some kind of leakages this would not 
affect us, as much as this is located in the bay. Most probably nothing would happen, but if something 
had to happen? 

Kieku kollox ikun barra aħjar, għax b’hekk ma jkunx hawn affarijiet li jgħattu d-dehra tal-bajja. Tkun 
tidher isbaħ il-ħaġa. (Birżebbuġa informant) 

It would be better to locate everything outside the harbour. In this way nothing would cover the view of 
the bay. This would look much nicer. (Birżebbuġa informant) 

  

Figure 4-75: Total respondents by 'initial preferred option' and 'off-shore storage option' (%) 

 

15%
9%

85%
91%

0

20

40

60

80

100

Option A Option B/C

Initial preference



 page 575 of 627 

 
Jekk jistgħu t-tankers jkunu ’l barra, ma nafx kemm mili eżatt, imma l-importanti li ma jkunux jidhru 
aħjar għat-turisti li jiġu Marsaxlokk. (Marsaxlokk informant) 

These tankers should be outside the harbour.I don’t know exactly how many miles but it is important 
that they won’t be visible by tourist who visit Marsaxlokk. (Marsaxlokk informant) 

Jien naħseb li għas-sajjieda ma jaqbilx li jkun hawn affarijiet fil-baħar hawn ġew. Fix-xitwa mhux dejjem 
faċli toħroġ u tidħol bid-dgħajjes. Ikun hemm iżjed spazju għad-dgħajjes. (Marsaxlokk informant) 

I think that it is not good for the fishermen to have such infrastructure in the sea. It’s not always easy 
especially in winter to sail in and out of the harbour. There should be more space for vessels. 
(Marsaxlokk informant) 

Il-bajja vojta sabiħa. Li jkun hemm tanker dieħel u ħiereġ huwa sors ta’ periklu għal min joħroġ bid-
dgħajsa. Iżjed ma jkun hemm spazju biex wieħed isuq, speċjalment għas-sajjieda, dejjem aħjar. 
Speċjalment bil-lejl! (Marsaxlokk informant) 

The bay is nice without any infrastructure. The fact that there would be a tanker go in and out the 
harbour is a source of danger for those who go out with their vessel. The more space there is for those 
who sail a boat, especially fishermen, the better. Especially during the night! (Marsaxlokk informant) 

Variable 7: Interest group activity (Marsaxlokk ‘area of influence’ only) 

4.4.4.45 SIAs study the formation, or renewed activity, of formal and informal interest organisations stating 
positions for or against the project or policy change. This is because interest groups and organisations are 
identifiable forces active in the community that represent subcategories of the population which stand to gain 
ToRs lose by the proposed project or change in policy. A consistent finding in most SIA research is that non-
governmental organisations always emerge, both for, as well as against new proposals. The SIA was not an 
exception, although one noticed a general tendency in favour of the building of a new gas-operated power 
station: 

Sakemm tħammeġ inqas, jien favur. Favur ukoll jekk din il-power station il-ġdida hija fl-aħjar interess 
għall-pajjiż. Naqbel ukoll għax nifhem li l-power station il-ġdida ħa tuża l-footprint tal-power station li 
hemm bħalissa. L-importanti hu li la darba l-power station il-ġdida titlesta, tibda titħaddem u l-power 
station tal-lum tieqaf. Mhux bħalma ġara fil-passat, fejn il-power station li għandna tlestiet u l-power 
station tal-Marsa kompliet taħdem. Naqbel la darba il-power station li hemm illum tieqaf taħdem 
(rappreżentant/a ta’ NGO f’Marsaxlokk)  

I am in favour, unless it generates less pollution. I am also in favour of this power station if it is in the 
best interest of our country. I also agree with it because it will use the same footprint of the existing 
power station. The most important thing is that once the new power plant is ready, it is commissioned 
and the present one ceases to operate. We should not repeat the same mistake, where the existing 
power station was ready but the Marsa power plant continued with its operation. I agree with it, once 
the existing plant stops its operation. (Representative of a particular NGO in Marsaxlokk) 

Is-sitwazzjoni mhux daqshekk faċli daqs kemm wieħed jaħseb. Mhux kemm tgħid li l-power station 
għandna bżonnha u allura carry on. Wieħed irid jifhem li biex tittella’ din il-power station il-ġdida se jsir 
ħafna xogħol, xogħol li ħa jħammeġ il-bajja. L-ekoloġija tal-bajja ħa terġa’ tieħu daqqa ‘l isfel, is-seabed 
ħa tiġi minsusa u dan se jkollu effett fuq ħafna affarijiet, speċjalment fuq il-ħut. Mhux kemm taqbad 
tirranġa, trid tara l-effetti kollha…Ħaġa li wieħed irid jaħseb fuqha hu d-dredging li żgur will distrurb the 
seabed li naħseb se jkollu effett fuq il-mewġ. Meta tħaffer il-mewġ ħa jiżdied u diġà jiġi sal-pjazza llum 
aħseb u ara jekk inħaffru iżjed fil-bajja…Li jkun hemm tanker fil-bajja hija problema oħra għax din se 
taffettwa t-traffiku marittimu tas-sajjieda. Meta jkun hemm tanker fil-port, id-dgħajjes ma jkunux jistgħu 
jidħlu u joħorġu kif iridu u jkollhom bilfors jagħfsu fuq naħa waħda tal-bajja. (rappreżentant/a ta’ NGO 
f’Marsaxlokk) 

The situation is not easy as one would think. It is not like someone decides that we need a new power 
plant and so we should carry on with it. We have to understand that to build such a plant, a lot of work 
has to be done.work which will pollute the bay. The ecology of the bay will once again suffer as would 
the seabed and this will affect many other things, especially the fish. We have to analyse everything 
and not just start working on this project. We also have to think about the impact of dredging which will 
definitely disturb the seabed and I think that this will also affect the waves. Once you start dredging, 
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waves will surge. There is already a problem today and immagine what will happen if we start digging 
again in the bay. Another problem would be to have a tanker in harbour because it will affect the 
maritime traffic. With a tanker in the harbour, vessels won’t manage to enter and exit as they wish and 
will be forced to divert on one side of the bay. (NGO representative in Marsaxlokk) 

Jekk ikolli nagħżel bejn fjuwil li jħammeġ u arja nadifa, nagħżel arja nadifa u għalhekk favur li jkun 
hemm power station ġdida li taħdem bil-gass. Veru li jaf ikun hemm xi inkonvenjenti imma fl-aħħar mill-
aħħar wara li titlesta l-power station ħa ngawdu aħna wkoll. Jien naħseb li miżuri favur is-saħħa u l-
ambjent huma importanti u għandhom iseħħu anki jekk jiswew il-flus (rappreżentant/a ta’ NGO 
partikolari f’Marsaxlokk) 

If I had to choose between a fuel that pollutes and better quality of air, I would choose tha latter and 
that is why I am in favour of having a new power plant that works on gas. It’s true that there will be 
some inconveniences, but at the end of the day, once the power station is ready, we will all benefit. I 
think that measures in favour of our health and the environment are important and should be 
implimented even if they cost a lot of money. (NGO representative in Marsaxlokk) 

Power station li tniġġes inqas aħjar. Tajjeb għall-pajjiż, tajjeb għal Marsaxlokk. Hekk u hekk il-power 
station il-ġdida mhux se tuża art ġdida imma ħa tkun imqiegħda fuq il-footprint eżistenti tal-power 
station tallum. Mhux se tintuża iżjed art u din hija ħaġa pożittiva (rappreżentant ta’ NGO partikolari 
f’Marsaxlokk) 

A less polluting power plant is much better. It is good for the country and good for Marsaxlokk. In any 
way, the new power station won’t take virgin land but it is going to be built within the footprint of the 
existing power station. The fact that all new infrastructure is envisioned to take place within the 
footprint of the existing power station is something positive. (NGO representative in Marsaxlokk) 

Il-ħsara diġà saret. Il-bini tal-power station ħassret l-ambjent u l-baħar kollu. Issa li jrid isir hu li ma 
mmorrux għall-agħar. Mhux qed ngħidu li m’għandux ikun hawn power station, iżda li għall-inqas ikollna 
power station li ma tarmix duħħan…Il-ħsara li qed tagħmel il-power station hija ħsara mhux biss għas-
sajjieda imma għal kulħadd. Hi tarmi trab iswed li jdur fl-arja u anki jiġi mikul mill-ħut li fl-aħħar nett jiġi 
miekul mill-bnedmin. Jien favur tal-power station il-ġdida għax mill-mitluf tieħu li tista’ (rappreżentant/a 
ta’ NGO partikolari f’Marsaxlokk) 

The damage has already been done. The building of the power station has ruined completely the 
environment and the sea. What we have to do now is not to worsen the situation. We’re not saying that 
we must not build a power station, but at least we should have a power plant that does not emit smoke. 
The damage that the power station is causing is not affecting only the fisherman but every one of us. It 
is emitting black dust which circulates in the air and is being eaten by the fish. Eventually we are eating 
that fish. I am in favor of this project because whatever they do we cannot be worse off. (NGO 
representative in Marsaxlokk) 

Variable 8: Alteration in the size and structure of Local Government  
(Marsaxlokk ‘area of influence’ only) 

4.4.4.46 A change in number and type of positions necessary to operate local government activities in the 
impact area is a key interest of SIA studies. This is because, following the development of large and extensive 
projects, local governments tend to begin to operate more formally and bureaucratically as the volume and 
complexity of its responsibilities increase. The development of gas-operated power station has the potential to 
place a strain on local governments, with the possibility of structural alteration. As government becomes more 
professional and formal in citizen relationships it could lead to feelings of alienation among long-time 
residents. To cite Marsaxlokk’s Mayor, 

Minn esperjenza passata riċenti (b’mod partikolari meta kienet qiegħda tinbenda l-estensjoni tal-power 
station tal-BWSC) ma nemmnix li matul il-fażi ta’ kostruzzjoni għandu jkun hemm sitwazzjoni partikolari 
li se tkun qed timpatta b’mod qawwi l-operat tal-Kunsill Lokali. Se jkun hemm dawk l-istanzi meta 
tagħmir b’piż kbir se jkun qiegħed jiġi ttrasportat u se jkollu impatt fuq it-traffiku u l-parkeġġ minn fejn 
jgħaddi. Huwa mistenni wkoll li l-Kunsill Lokali jirċievi mistoqsijiet mill-pubbliku dwar il-proġett, iżda 
dawn mgħandhomx jiġu kkunsidrati bħala kbar. (Sindku Marsaxlokk) 

From recent past experience (in particular during the construction of the BWSC extension) I do not 
believe that during the construction phase there should be any particular situations that would impact 
heavily on the operation of the Local Council. There should only be those instances when heavy 
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equipment is being transported that would have impact on traffic and parking along the route taken. It 
is also expected that the Local Council would be receiving queries from the public about the project, but 
these are not to be considered as overwhelming. (Marsaxlokk Mayor) 

Wara li jitlesta dan jiddependi fuq ir-riżultat finali. Mill-esperjenza tal-passat il-Kunsill Lokali jirċievi 
għadd ta’ telefonati kull meta jkun hemm okkorrenzi ogħla ta’ tniġġis viżibbli. Madankollu dan il-proġett 
huwa maħsub biex jitnaqqas it-tniġġis u hekk għandu jirriżulta b’mod pożittiv f’dan ir-rigward. Min-naħa 
l-oħra peress li d-dettalji relatati ma’ manuvrar ta’ vapuri fil-port għadhom mhumiex magħrufa, dawn 
jistgħu jirriżultaw f’ilmenti u mistoqsijiet mis-sajjieda. Fi kwalunkwe każ, l-impatt fuq il-kunsill lokali 
mhux mistenni li jkun tali li jaffettwa l-operat tiegħu. (Sindku Marsaxlokk) 

Following its completion it depends on the final result. From past experience the local council receives 
a number of phone calls whenever there are occurrences of visible higher pollution. This project 
however is intended to reduce the pollution and so should result positively in this respect. On the other 
hand since details related to ship manoeuvres within the port are not yet known these might result in 
complaints and queries from the fishermen. In any case it is not expected that the impact on the local 
council would be so as to effect its operation. (Marsaxlokk Mayor) 

Variable 9: Presence of planning and zoning activity 

4.4.4.47 SIAs study the extent that national government can cope with increases in the development, 
planning, zoning and/or land use regulation.  

4.4.4.48 In this respect, the Formosa strongly recommends that the government’s plans for planning and 
zoning requirements are fully in place at an acceptable time-frame before the proposed development is 
initiated. 

Variable 10: Industrial development 

4.4.4.49 The number and variety of private sector industries — ranging from manufacturers to retailers to 
services — within the project impact area has potential for major social impact. This is because project 
development could lead to industrial diversification in the local economy, both directly through its presence as 
an employer and consumer of equipment, supplies and services produced by its employees.  

4.4.4.50 Since the building of the new gas-operated power station has a narrow remit of construction 
objectives, and is relatively distant from the community centre, there will no social impact with respect to 
industrial development issues in either Marsaxlokk or Birżebbuġa. 

Variable 11: Enhanced economic activities 

4.4.4.51 SIAs research the degree to which employment opportunities of the proposed area or development 
match the job skills of the unemployed in the impact area. This is because project justification often hinges on 
the expectation that the development event will contribute to the employment needs of the area. Since the 
building of the new gas-operated power station has a narrow remit of construction objectives, there will no 
social impact with respect to enhanced economic activities in either Marsaxlokk or Birżebbuġa. 

Variable 12: Change in employment equity for minority groups 

4.4.4.52 The degree of which employment opportunities of the proposed project match the job skills of 
minorities — such as low-income, younger persons, ethnic groups, and women — is a key interest in SIAs. This 
is important because jobs resulting from project development need to be distributed equitably. 

4.4.4.53 Since Malta is a micro-state, job opportunities can be accessed equally by diverse sectors of the 
population. However, this SIA recommends strongly that the government ensures that the job recruitment of 
companies winning tendering processes are not guilty of discrimination during the selection procedures.  

Variable 13: Changing occupational opportunities 

4.4.4.54 SIAs study the degree to which the proposed project or development alters the occupational profile 
of the impacted area, since such changes may lead to changes in family-income and lifestyle alterations.  
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4.4.4.55 Since Malta is a micros-state, one expects workers not to set up residence in either Marsaxlokk or 
Birżebbuġa, and hence, these communities will not experience any impact as far as changing occupational 
opportunities are concerned. 

Possible conflicts 

Variable 14: Presence of an outside agency 

4.4.4.56 SIAs focus on the possibility of a permanent residence in the project area of a government agency 
or private company that has not previously been in the community and whose management and control is 
external to the area, since this may be a source of dissatisfaction among local stakeholders, especially if this 
agency is not responsive to local needs and priorities. The presence of new employer may also be a source of 
frustration as it may alter existing social and power structures within community. 

4.4.4.57 Formosa recommends strongly that the government ensures that any local and foreign companies 
visiting the Marsaxlokk/Birżebbuġa communities on frequent basis respect the local needs and priorities of 
the locality’s stakeholders. 

Variable 15: Introduction of new social classes 

4.4.4.58 SIA projects research the possibility of appearance of a group of people that either expand an 
existing social class or establish a new social class. This is because the appearance in the community of a 
group of people who, because of their education, income and/or occupation, have a different lifestyle than 
those of the existing residents may change the political and power relationships within the community. 

4.4.4.59 Since Malta is a micros-state, one expects workers not to set up residence in either Marsaxlokk or 
Birżebbuġa, and hence, these communities will not experience any impact as far as introduction of new 
classes are concerned. 

Variable 16: Change in the commercial/industrial focus of the community 

4.4.4.60 A possible change in the traditional commercial/industrial or private sector focus of the community 
is another key focus of SIA projects. If the area is known as a retirement, farming, or other type of community, 
the concern is whether the introduction of the project will change this traditional character. 

4.4.4.61 The fact that the new gas-operated power station will be built on the same and/or adjacent to the 
site of the power station, the Marsaxlokk/Birżebbuġa localities will not experience any impact as far as the 
commercial/industrial focus of the community is concerned 

Variable 17: Presence of weekend residents 

4.4.4.62 The SIA variable focuses on the possibility of an influx of temporary weekend residents or who have 
no permanent home in the community as the latter may exploit or use the new project, but then, contribute 
very little (if any) in return to the community. The building of the new gas-operated power station will not result 
in the residence of weekend residents in neither Marsaxlokk nor Birżebbuġa 

Individual and family level impacts 

Variable 18: Disruption in daily living 

4.4.4.63 SIA projects research the possible changes in the routine living and work activities of residents in 
the impact area caused by alteration to the visual environment, noise and odour levels, transportation routes 
or the amount of vehicular traffic resulting from the project or development. Indeed, project construction and 
operation may cause adverse environmental change leading residents in the locality to later their movement 
patterns and social habits in order to minimise exposure to project related activity. This variable also has the 
potential affect residents’ perceptions of their community, which in turn may affect how willing they are to 
invest time and money in the area and how likely they are to move elsewhere. A change in the community 
image may also influence whether outsiders will visit, live, or establish businesses in the area. An analysis of 
possible social impacts on disruption in daily living is presented in Table 4-125 (on page 579). 
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Variable 19: Dissimilarity in religious practices 

4.4.4.64 The introduction into the impact area of a new group with religious values, beliefs and practices 
different from those of the resident population is also a major concern of SIA projects as this may result in 
social conflict. The building of the new gas-operated power station will not result in any level of dissimilarities 
in religious practices in neither Marsaxlokk nor Birżebbuġa. 

Variable 20: Alteration in family structure 

4.4.4.65 SIA projects focus on the increase or decrease in one or more of the family status categories (e.g., 
married, never married, female head of household, with/without children) since, typically, the construction 
phase of a project will bring large numbers of young and single males into the community. The building of the, 
relatively remote, new gas-operated power station will not result in any level of alteration in family structure in 
Marsaxlokk/Birżebbuġa. 
Table 4-125: Impact (positive/negative/none) on daily living by Marsaxlokk and Birżebbuġa communities  
Aspect M’Xlokk B’Buga Comments 

Well-being Positive Positive The project will have a positive effect on improving the health 
of residents. 

Lifestyle None None The project will have no effect on how people work and 
interact with one another on a daily basis 

Culture None None The project will have no effect on the communities’ shared 
beliefs, customs, and values. 

Identity None None The project will have no effect on the residents’ perception of 
themselves as members of a distinct locality 

Social capital None None The project will have no effect on the communities’ levels of 
cohesion, stability, character, services and facilities. 

Sense of place None None The project will have no effect on the residents’ attachment to 
their locality and heritage values 

Recreation Positive Positive As the result of a cleaner environment, the project will have a 
positive effect on the residents’ ways of relaxation. 

Personal rights Positive Positive As the result of a cleaner environment, the project will have a 
positive effect on residents’ citizenship rights. 

Property rights Positive Positive As the result of a cleaner environment, one expects that — at 
least — property values will not fall. 

Tourism Positive Positive As the result of a cleaner environment, and the eventual 
removal of the chimney in Marsaxlokk, one expects that the 
tourist impact will improve. 

Road traffic Negative 
(short-term) 

None Whilst Marsaxlokk residents expects road traffic to increase 
during the construction phase, it was generally accepted that 
once this stage is completed, vehicular traffic become normal 
once again.  

Maritime traffic Inconclusive None Many residents in perceived that the construction of a jetty 
and the presence of the storage tanker in Marsaxlokk Bay 
has the potential to hinder the coming and going of fisher 
vessels. However, it is noteworthy that a number of 
interviewed fishermen did not corroborate such a perception.  

 

Variable 21: Disruption in social networks 

4.4.4.66 SIA projects study the possibility of the termination or disruption of normal community social 
interaction (e.g., friendship and kin relations) by project activity and development such as through the 
construction of physical barriers to existing vehicular or pedestrian routes. 

4.4.4.67 This SIA uncovered no data to suggest that Marsaxlokk or Birżebbuġa will experience any 
termination or disruption of normal community social interaction through the construction of physical barriers 
to existing vehicular or pedestrian routes. This is largely due to the fact that the new gas-operated plant will be 
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built on the site where the present power station is found, and that this site is relatively remote to 
Marsaxlokk’s community centre. 

Variable 22: Perceptions of public health and safety 

4.4.4.68 SIA projects research the perceptions, attitudes or beliefs on the part of residents in the impact 
area that their physical health and safety, to include their mental well-being, will be jeopardised by the 
proposed project r activity. Indeed, projects such as power stations may lead to perceived risk and stress 
among local residents. While the public’s assessment of risks is subjective in nature, their fears should not be 
dismissed as irrational or unimportant. If there is a widespread belief that the project will endanger their (and 
future generations’) health, community satisfaction will be diminished, acceptance of the project and workers 
will be hindered, and perceptions. Fieldwork uncovered five key preoccupations on behalf of Marsaxlokk 
residents towards the construction and operations of the new gas-operated power station — namely: (i) noise 
during both the constructions and operations phase as many highlighted how much sound travels easily 
across the bay, (ii) dust pollution during the construction phase which would exacerbate respiratory problems 
of the residents and workers in the locality, (iii) land reclamation and dredging work which ran the risk of 
disturbing the ecological balance of Marsaxlokk Bay, and  (iv) large-scale hazards such as ‘gas fireballs 
and ‘gas leaks’ once the new gas-operated power plan is completed and operational. Another key 
preoccupation of informants was that, albeit the construction of the new-gas operated power plant is a 
positive step, it would be a mistake on behalf of government to commit itself to construct the plant to 22 
months since there might be situations outside its control that might delay works and that hastiness may 
bring further the possibility of mistakes and shoddy workmanship: 

Dan ma tistax tgħaġġel, mhux tajjeb li twiegħed li ħa jitlesta kollox fi tnejn u għoxrin xahar. U jekk 
il-baħar ikun imqalleb? Ikollok tieqaf. Ma tistax tibqa’ sejjer bix-xogħol. Hemm forzi li m’għandekx 
kontroll fuqhom li jwaqqfuk mix-xogħol, trid jew le! Ma tistax torbot kollox ma’ ċertu żmien. L-importanti 
mhux li jitlesta imma li jitlesta sew. Jekk tgħaġġel żbalji tagħmel. U jekk ikollk leak minħabba l-għaġġla? 
Diżastru jkun hemm. Anki jekk ikollok leak taħt il-baħar, problema kbira, kif ħa ssibha malajr. Jien 
il-biża’ tiegħi hu li aħna Malta iġri u ġerri. Ix-xogħol Malti jsir bil-ġenn, l-aqwa li ndaħħlu l-flus fil-but u 
mbagħad naraw. Imma ma tistax tagħmel hekk hawnhekk. Tibni power station mhix ċajta! (raġel —
 Birżebbuġa) 

Such projects can’t be rushed. It’s not beneficial to pledge to finish everything in twenty two months. 
And if the sea or the weather at sea is rough? You will have to stop. You cannot continue working. 
Whether you like it or not, some things are out of your control and will force you to stop. You cannot 
bind everything to a certain period of time. The most important thing is not to finish the project but to 
complete it with the expected quality. The more you hurry, the more mistakes you make. And if you have 
a leak because of rushing things? We will face a disaster. Even if you have a leak in the sea, there 
would be a big problem. How could you identify it immediately? My concern is that we in Malta do 
things haphazadly. We do our work with lack of reason and the most important thing for us is to make 
money. However we cannot act likewise. It’s not a joke to build a power station! (man — Birżebbuġa) 

Variable 23: Change in leisure opportunities 

4.4.4.69 An increase or decrease in leisure/recreational opportunities due to changes in in the 
management of natural resources within the impacted area is a vital concern in SIA studies. This is because 
the number and type of leisure opportunities available in a community has an important influence on 
residents’ satisfaction within their community. Recreational developments may add to, or change the nature 
of, available leisure opportunities. Not only residents will be affected, but outsiders’ perceptions of the 
community may change and thereby influence the number of people and business that relocate in the future. 

4.4.4.70 This SIA uncovered no data to suggest that the Marsaxlokk and Birżebbuġa will experience any 
change in leisure opportunities. As stated above, this is largely due to the fact that the new gas-operated plant 
will be built on the site where the present power station is found, and that this site is relatively remote to 
Marsaxlokk/Birżebbuġa’s community centres. 
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Community infrastructure needs 

Variable 24: Change in the community infrastructure 

4.4.4.71 SIA projects research the increase decrease in the demands for, and supply of basic infrastructure 
services and facilities within the impacted area. This is because project developments can alter the demands 
placed on both private and public sector facilities and services ranging from housing to social work services to 
public cleaning. This variable is included in SIA reports because the cost and quality of public services have an 
important influence on residents’ well-being and satisfaction with their community.  

4.4.4.72 Since Malta is a micro-state, the building of the new gas-operated power station will not incur any 
change in the community infrastructure either in Marsaxlokk or Birżebbuġa. 

Variable 25: Land acquisition and disposal (Marsaxlokk ‘area of influence’ only) 

4.4.4.73 SIAs focus on the number of acres of land that will shift from present use classification or 
ownership as a result of the project or policy change. Land acquisition or disposal resulting from the project 
represents more than a financial loss or gain to the community since, if the project is a controversial one, land 
acquisition may be resented by stakeholders. 

4.4.4.74 Since the new gas-operated power plant will be built on the same site of the existing power plant, 
the majority of residents in Marsaxlokk aired no concern as regards the number of acres of land that will be 
used. However, some residents expressed concern if the land storage tanks will make use of land 
reclamation, if the jetty extends too much towards Marsaxlokk Bay, or of there are frequent trips by large 
tankers to provide us with gas: 

L-importanti li jekk jinbnew it-tankijiet fuq l-art nużaw art li diġà teżisti milli nieħdu biċċa mill-bajja, għax 
wisq nibża’ li nħassru dak li rnexxielna nsalvaw għal dawn l-aħħar 20 sena minkejja li kellna l-power 
station mitfugħa fuqna (mara, 33 sena — Marsaxlokk) 

If we’re going to build tanks on land, it is important to use the existent footprint and not reclaim more 
land. I am afraid that we might destroy what we have managed to safeguard during these last 20 years 
even though we had the power station. (33 year old, woman — Marsaxlokk). 

Is-sajjieda mhux se jieħdu gost jekk il-jetty toħroġ sa nofs il-bajja. Dawn iridu jgħaddu bid-dgħajjes 
tagħhom u din taf tkun ta’ xkiel għalihom (raġel, 44 sena — Marsaxlokk). 

The fisherman won’t be happy if the jetty will take up to half the bay. They have to go through the bay 
with their vessels and this might be an obstacle to them. (44 year olf man — Marsaxlokk 

Ma tantx għandi infomazzjoni, jien mhux xi esperta ta’ x’se jiġri, ma nafx kemm-il darba t-tankers li 
jġibulna l-gass se jidħlu fil-bajja. Naħseb li jekk ikunu spiss ħa jkunu kemm ta’ żgombru għas-sajjieda kif 
ukoll ta’ dehra ħażina għall-bajja. (mara — Marsaxlokk) 

I don’t have enough information. I am not an expert on how this is going to work. I don’t know how 
many times these tankers will be entering the bay to supply us with gas. I think that if this occur 
frequently, these will become an obstacle to the fishermen and will also spoil the bay. (woman —
 Marsaxlokk) 

Variable 26: Effects on known cultural, historical, and archaeological resources (Marsaxlokk 
‘area of influence’ only) 

4.4.4.75 The proposed destruction, diminution or alteration of one or more of known cultural, sacred, 
historical or archaeological resources within the impact area is of crucial interest to SIA. The destruction of 
such areas could mean not only the loss of valuable historical data but may also lead to an increase in public 
opposition to the project and may delay citizen approval. The loss of such resources may be perceived by 
residents as detracting from the community and may reduce local support for the project. Since the new gas-
operated plant will be built on/near the site of the existing power station, many informants believed that it will 
not have any effect on cultural, historical, religious and archeologically resources. 

Ma naħsibx li ħa jkun hawn tibdiliet kulturali għax diġà għandna power station hawnhekk (raġel, 33 
sena — Marsaxlokk)  
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I don’t think there would be any cultural changes since we already have the power station (33 year old, 
man — Marsaxlokk) 

Żgur li mhux se jkun hawn tibdiliet għall-Knisja. Kulma hemm ħdejn il-power station huwa l-kunvent 
f’Tas-Silġ, li huwa ‘l bogħod mill-power station (raġel, 71 sena — Marsaxlokk)  

There won’t be any drastic changes for the church. There’s only one convent near the power station at 
Tas-Silġ and it’s very far from it. (71 year old, man — Marsaxlokk) 

Jekk kien hemm xi ħsara arkeoloġika jew storika din diġà saret. Ma jidhirlix li hemm xi affarijiet 
x’nipproteġu fuq is-sit tal-power station (mara, 58 sena — Marsaxlokk) 

If there were any archaeological or historical damages, that has already been done. I do not think there 
are some things which we need to protect on-site. (58 year old, woman — Marsaxlokk) 

Jekk ma joħorġux minn fuq is-sit tal-power station li diġà hemm mhux suppost ikun hemm ċaqliq 
għalina (raġel, 49 sena — Marsaxlokk) 

We are not expecting any changes if they don’t go outside the existent site of the power station. (49 year 
old, man — Marsaxlokk) 

4.4.4.76 Indeed, many professed that the building of a new gas-operated power station will not effect 
community sentiment and pride that the Marsaxlokk residents have invested in the cultural, historical or 
archaeological resources of the area. However, some informants did expressed concern, especially if land 
reclamation takes place, extensive dredging takes place, and the jetty extends itself too much into Marsaxlokk 
Bay: 

Li ninkwieta jekk iżidu l-art fuq il-baħar. Dan se jdardar il-bajja u se jaffettwa l-ħobż u l-għajxien tas-
sajjieda għax meta ċċaqlaq l-art, il-ħut se jmut jew se jitlaq (raġel, 20 sena — Marsaxlokk) 

I would get worried if they go for land reclamation.This will definitely affect the bay and the fishermen’s 
income because this will move the land and the fish will die or leave. (20 year old, man — Marsaxlokk) 

Jekk ikun hemm dredging estensiv, qed jgħidu li se jħaffru xi ħmistax-il metru fond, jew iktar fond, għax 
ma nafx eżatt, nibża’ li l-ekoloġija tal-bajja se tbati. Nibża’ li jkun hemm iżjed mewġ qawwi għal ġol-bajja 
li jaf jitla’ fil-pjazza. (raġel, 51 sena — Marsaxlokk) 

If there is going to be extensive dredging. rumours are that they will dig up to 15 metres or more, 
because I don’t know exactly.I am afraid that the ecology of the bay will suffer. I am also afraid that this 
will result in significant wave disturbance within the bay and that could cause a high level of seawater 
that would flood Marsaxlokk’s main square. (51 year old, man — Marsaxlokk) 

Ħaġa li nixtieq inkun naf hu kemm-il jetty u tankers ħa joħorġu ‘l barra mill-bajja. Diġà għandna l-bajja 
b’ħafna gaġeġ tal-fish farms. Kieku l-jetty toħroġ ħafna ‘l barra ma jkunx wisq minn fejn ngħaddu ‘l barra 
mill-bajja bid-dgħajsa. Kemm jista’ jkun għandna nżommu t-tanker ‘il ġewwa kemm jista’ jkun. (raġel, 66 
sena — Marsaxlokk) 

I would like to know how far the jetty and the tankers will be out from the bay. We already have the bay 
full of fish farms. If the jetty had to be constructed really out of the bay, it will be not far from where we 
go through the bay with our vessels. I think that the tanker should be located at the least possible 
distance from shore. (66 year old, man — Marsaxlokk). 

D Conclusions 

4.4.4.77 The goal of this SIA was to assess the social impacts of the construction and operation of a new 
gas-operated power plant on the Marsaxlokk, and to an extent, the Birżebbuġa communities. SIAs focus on 
the consequences to human populations of any public or private actions that alter the ways in which people 
live, work, play, relate to one another, organise to meet their needs and generally cope as members of society. 
The potential cultural impacts involving changes to the norms, values and beliefs that guide and rationalise 
persons’ cognition of themselves and their society was also addressed.  

4.4.4.78 Formosa's fieldwork confirmed that the SIA holds a unique character. On one hand, the proposed 
new power plant is not being developed and constructed on pristine and virgin land. Rather, the new power 
plant will be built on a ground which is currently the site of an existing power plant. The implications of this 
situation is that stakeholders are not faced with a totally novel and unknown scenario. On the other hand, 
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stakeholders perceive that the proposed new power plant will not have a drastic and harsh impact on the 
communities under focus. In fact, many stakeholders — especially residents — actually welcomed the 
construction of the new power plant on the basis that they perceived the new construction as ‘greener’ and 
‘eco-friendlier’ option compared to the present power station. Of course, this does not mean that there were 
absolutely, no objections, resistance and concerns towards the construction and development of the new 
power plant, but it remains that this SIA did not face the customary high levels of opposition that the 
government plans for major developments usually bring. One key conclusion is that residents in both the 
Marsaxlokk and Birżebbuġa communities had negative opinions on the present power station, which operates 
on HFO, and blamed it for leading to the devastation of a long-standing ecological balance, especially in 
Marsaxlokk Bay. Table 4-126 (below) summarises the general social impacts that the new gas-operated power 
plant will have on the communities under focus: 
Table 4-126: General social impacts on the Marsaxlokk/Birżebbuġa communities 
Social Impact Positive Negative None Uncertain 

Population impacts     

Population change   ■  

Influx or outflux of temporary workers   ■  

Presence of seasonal (leisure) residences   ■  

Relocation of individuals and families   ■  

Dissimilarity in age/gender/ethnic composition   ■  

Community/institutional arrangements     

Formation of attitudes toward the project ■    

Interest group activity ■    

Size of and structure of local government   ■  

Presence of planning and zoning activity   ■  

Industrial development   ■  

Enhanced economic activities   ■  

Change in employment for minority groups   ■  

Changing occupational opportunities   ■  

Possible conflicts     

Presence of an outside agency   ■  

Introduction of new classes   ■  

Communities’ commercial/industrial focus   ■  

Presence of weekend residences   ■  

Individual and family level impacts     

Disruption in daily living  ■* ■ ■** 

Dissimilarity in religious practices   ■  

Alteration in family structure   ■  

Disruption in social network   ■  

Perceptions of public and health safety  ■***   

Change in leisure opportunities   ■  

Community infrastructure     

Change in the community infrastructure   ■  

Land acquisition and disposal  ■****   

Effects on known cultural/historical resources   ■  
Notes to Table 4-126 

* Concern from possible increases in road traffic during construction phase 
** Concern from possible increases in maritime traffic during operations phase 
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*** Concern from possible increases in noise pollution, dust pollution during construction, the possibility of dredging 
and land reclamation disturbing the ecological balance of Marsaxlokk Bay, and possible large-scale hazards such 
as ‘gas fireballs’ and ‘gas leaks’. 

**** Concern if the land storage tanks will make use of land reclamation, if the jetty extends too much towards 
Marsaxlokk Bay, or of there are frequent trips by large tankers to provide us with gas. 

4.4.4.79 As regards the preferred building options, the majority of informants expressed a preference for the 
storage facility to be situated on board a floating vessel rather than a land storage facility on the basis that 
this option is more visually acceptable (many perceived the LNG storage tanks to be a potential eyesore) and 
for making it easier for future governments to change the way that this new gas-operated power plant 
operates. It also resulted that respondents were not well-informed about the possibility of having the re-
gasification facility either on the ground or on board a floating vessel. However, from the valid replies one 
uncovers a clear preference to have the re-gasification facility on board a vessel. The SIA also queried whether 
respondents would still be in favour of their initial option if another possibility — that of positioning the storage 
and re-gasification facility are situated outside the port (and thus, unseen from land) — is available. The large 
majority of respondents preferred the latter option on the basis that is possibility would be safer, more visually 
pleasing, and less in the way of fishermen vessels. One objective of the SIA consisted in investigating the 
extent that stakeholders in the Marsaxlokk community are ready to pay additional taxes, per year, to ensure 
that their preferred building option is actually implemented. Although most informants from the Marsaxlokk 
community were positive about this possibility, the opposite was the case for the Birżebbuġa informants. The 
SIA also enquired respondents about the possible mitigation that they would wish the government to 
implement so as to safeguard their interests and optimise outcomes for their local communities, as well as 
compensate for the inconveniences they have been, and will continue to experience as a result of the 
construction of a power plant in the community. Mitigation possibilities included maintaining access to the 
boats, sustainable security plans, affirmative action (National Family Park, Day Centre for Older Persons, A 
residential/nursing home for older persons, and the enclosure of the Water Polo Pitch), local management 
committee, and detailed health/safety plans.  
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chapter 5 
MITIGATION MEASURES — RESIDUAL IMPACTS — MONITORING 

5.0 Introduction 
5.0.1 This chapter is concerned with the following: 

 Recommended mitigation measures, 

 Residual impacts, 

 Other (if any) measures 

 Decommissioning of the proposed plant and facilities; and 

 Monitoring 
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5.1 Mitigation measures 

5.1.1 Introduction 
5.1.1.1 The proposed CCGT plant and LNG facilities at the DPS is a project that has been thought up as a 
measure to mitigate the current and potential environmental impacts of the continuous increase in the 
demand for electricity. This measure had to be implemented sooner or later in order to address one of the 
principal aspects of Malta's air pollution problem; the other being transport. This is attested by the air 
dispersion assessment ESRs (Fedra, 2013a; 2013b; 2013c) and the HIA (Mamo & Cauchi, 2013a; 2013b). 
The Axiak and Borg (JA) ESRs (Axiak, 2013; Borg & Evans, 2013) also refer to small improvements in the 
marine environment in the il-Ħofra ż-Żgħira side of the Delimara peninsula. 

5.1.1.2 This being said, there are issues which are directly or indirectly connected with the project which 
need addressing through mitigation measures that could be imposed, under articles 69(3) and 76(1) of the 
Environment and Development Planning Act (Cap 504), as  

 conditions and/or  

 environment-and-planning obligations  

attached to the development permission[s] which would be issued in the event that the proposed 
development is approved by the MEPA. 

5.1.1.3 The following sections discuss is a selection of recommendations made by different contributors to 
this EIS. 

5.1.2 Impact on landscape, visual amenity, and cultural heritage 
5.1.2.1 Conrad (Conrad & Pace, 2013) notes that Impacts on landscape and the visual scene from the 
proposed development are unavoidable. The scale of the development is such that, even with the 
implementation of mitigation measures, residual visual impact are bound to remain (as the case is with the 
DPS in its current state). Similar considerations are also raised in the ASC assessment of impacts on cultural 
heritage (terrestrial) (Balzan, Borg, Borg, & Vella, 2013). The findings of the SIA also refer to the scale of the 
DPS (Formosa, 2013).59 

5.1.2.2 Whatever decision is made concerning the proposed development, the potential for landscape 
upgrading of the Delimara peninsula should be acted upon. These improvements have been promised to the 
local community in the MBLP (see section 3.1.3 on page 113), but the corresponding policies have not 
materialised. 

5.1.2.3 It is well known that the location of a substantial number industrial and ancillary land uses over the 
past 30/40 years over the wider Marsaxlokk Bay area, has left an adverse impact of very high significance on 
the character of the area and the quality of life of the inhabitants, about which little has been done. 

5.1.2.4 It should be expected for the proposed development to lead to the creation of a strong demand by 
members of local communities for well-maintained areas of open space for community and recreational use. 
Conrad therefore submits that if the proposed development is approved, there would arguably be an even 
stronger reason to ensure that the heavier industrial presence is balanced (even if to a limited extent) by 
rehabilitation and restoration of the remaining open spaces on the Delimara peninsula. 

5.1.2.5 The ASC ESR goes into more detail and proposes the integration of the DPS within the rural 
landscape through:  

 restoration of rubble walls in the area of influence; and 

 soft landscaping through the planting and cultivation of indigenous trees and autoctonic trees 
such as: mulberry, fig, olive, pomegranate, carob trees or any other trees which farmers used to 
grow. Where possible, alien species such as eucalyptus and acacia trees should be uprooted 
and indigenous/autoctonic trees are planted instead. 

5.1.2.6 No trees should be planted within the boundary of the DPS. 
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5.1.2.7 ASC's proposal can be realised through agreements with local farmers, who would be provided with 
the trees and water for a number of years to sustain the growth of the saplings. 

5.1.2.8 As is noted in the previous chapter, the SIA indicates that the proposed development enjoys the 
support of the majority of Formosa's interviewees. Formosa's interactions with members of the Marsaxlokk 
and Birżebbuġa communities led him to submit recommendations which include the following: 

 a commitment by the authorities that problems which may arise during the construction and 
operations phases would be dealt with quickly. 

 Marsaxlokk residents have expressed a desire that the government should be more attentive to 
their social and health care needs. Four key projects were mentioned: 

 a national family park 
 a day centre for older persons,  
 a residential/nursing home for older persons, and  
 an enclosure for the Marsaxlokk water polo pitch. 

 local fishermen claim that over the past 25 years, the coastal works required for the 
construction of the DPS have exposed their boats (which are based in Marsaxlokk Bay) to 
potentially destructive waves. The general feeling is that the authorities should be doing 
something about this problem. This issue has also been pointed out to this EIA Coordinator 
during a consultation meeting with the Marsaxlokk Local Council. 

5.1.3 Protection of water bodies and marine life 

A Construction phase 

5.1.3.1 Both Axiak and Borg (JA) indicate that during construction works the contractors should prioritise 
the adoption good practices through which adverse impacts on the marine environment and on marine life 
would be avoided. There is nothing extraordinary about the required measures, in that, all contractors who 
have in the past been involved in coastal/marine engineering works should be familiar with such measures 
and equipped and experienced to implement them without difficulties.  

5.1.3.2 The works would include the deployment of strategically placed geo-textile curtains along the DPS 
shoreline and the jetty works. This would not only be aimed at reducing impacts on water quality but also to 
prevent any operational difficulties with the remaining turbines (which will remain in operation during the 
construction phase), which may arise from intake of cooling waters laden with suspended solids.  

5.1.3.3 For this reason, Axiak argues that the suspended solids within the bay should be monitored at fixed 
stations, at least every week over the whole period during which dredging or rock-cutting are taking place. It 
would be in the interest of Enemalta to ensure the cleanliness of the waters in the DPS area The works, 
therefore, should be conducted in such a way so as to ensure that the levels of suspended solids will not 
exceed a set threshold. 

5.1.3.4 The construction site manager would ensure control over losses of hazardous substances such as 
oils and other contaminants into the bay, through the provision of proper bunding and secondary containment 
systems.  

5.1.3.5 All marine discharges of any waste waters should be prohibited, or at least should require the prior 
permission of the MEPA. Such discharges would include the hazardous concrete wash-down waters. 

5.1.3.6 There should be rigorous supervision of any loading/unloading operations of materials required for 
construction, or of solid wastes produced during construction, onto barges or onto marine crafts. 

B Recommendations to be adopted during operation phase 

5.1.3.7 One major positive impact of the proposed development on water quality as identified above will be 
the reduction of discharge of cooling waters at Il-Ħofra ż-Żgħira. It is hoped that the final design options and 
technologies to be adopted, will indeed result in such a reduction. 
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5.1.3.8 There is however a need for the following measures: 

 improved (in terms of parameters monitored) and more frequent monitoring of chemical 
profiles of all separate waste-water streams (as identified above) to be discharged into the 
marine environment; 

 proper supervision to ensure strict compliance with all discharge regulations for such wastes-
streams; 

 minimisation of any gaseous emissions, not only from the LNG facilities but also from all 
storage facilities; 

 an integrated liquid waste management programme (within the whole of the DPS). This would 
include the management of ballast waters, of any bilge oils, of sanitary liquid wastes, and of 
other effluents which may be generated by LNG facilities; 

 bunded storage areas should be properly supervised to minimise contamination of any rain 
runoff which may be generated within them. Drainage from such areas will be controlled 
through the provision of valved outlets which will normally be in the closed position. The 
contents of bunds to bulk chemical tanks would be chemically monitored prior to their release; 
and  

 delivery of bulk chemicals should be permitted only in a designated area, drainage from which 
will be directed to the neutralisation system of a water treatment plant.  

5.1.3.9 In the event that the applied-for development permission is issued, the operator would be bound to 
submit detailed information about the manner in which the above-mitigation measures and other that may be 
required with the application for the operations IPPC permit. It is understood that the application would be for 
an updating of the existing one. This approach would ensure that mitigation measures would be adopted in an 
integrated manner, as envisaged by Axiak. 

5.1.4 Terrestrial ecology and agriculture 
5.1.4.1 Both the agricultural facilities and the natural areas in the peninsula, together with the sea, would 
need to be protected against air borne particulates. The Cassar & Lanfranco (2013) make the following 
recommendations in their ESR, which tend to focus on the construction phase: 

 use of dust-capture or dust suppression mechanisms during excavation works; 

 wash-down of fugitive dust during excavation phase; 

 appropriate contextual precautions during transfer of captured dust to vehicles for outward 
transport. It should be emphasised that these mitigation measures may, if improperly applied, 
generate secondary impacts. Wash-down of dust may generate slurry that may flow into the 
marine environment and represent a source of impact. 

 stockpiles of excavated materials should be covered with a tarpaulin in order to minimise initial 
colonisation events by ruderal species. Duration of on-site storage of excavated material should 
be as brief as possible to reduce opportunities for completion of the life-cycle of ruderal 
species. 

5.1.5 Protection of birds 
5.1.5.1 John J Borg (2013) tends to focus on the light pollution issue, which is also touched upon by 
Lanfranco & Cassar. It is submitted that in order for light pollution to be controlled it would be essential for all 
external lighting in the DPS (and, in all the developments, including roads, on and around the Delimara 
peninsula) to be of the type that are [or have the potential to be] assigned the Fixed Seal of Approval of the 
International Dark-Sky Association (IDA, 2013), which is represented in Malta by the Light Pollution Awareness 
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Group. Such luminaires would normally be characterised by zero upward lighting, high elevation peak beam 
angle, and high beam efficiency with low glare (IDA, 2000/2002) 

5.1.5.2 Furthermore, It should be stressed that if the MBLP objective regarding the transformation of 
Delimara peninsula into a nature park, it would be essential for the light pollution issue to be dealt with 
seriously.  

5.1.6 Marine archaeology ESR 
5.1.6.1 Dr Gambin included these suggestions in his ESR: 

 Despite the lack of concentrated archaeological evidence on the seabed within the area of 
study one must not exclude the possible presence of cultural deposits present within this said 
area. Given that much of the area is made up of sediment deposits the presence of buried 
archaeological objects and/or sites must not be discounted. This statement can be 
corroborated from results acquired during an excavation in Dockyard Creek in 2002. In the 
course of this excavation over a thousand objects were raised from a trial trench that measured 
circa seven cubic meters. Other aspects emerging from this study further consolidate the 
notion that the archaeological potential in this area is high. These are: 
 the use of the harbour in antiquity; 
 the use of the area by the Ottoman Fleet in 1565 — the hurried nature of the evacuation 

must have resulted in the loss of some equipment/objects overboard, and 
 the presence of anchored vessels throughout history (including the abovementioned pirate 

fleets). 

 Gambin also notes that it is safe to state that the intensive maritime use of the area increases 
the possibility of the presence of objects thrown and/or lost overboard. The recommendations 
are therefore being suggested to ensure that no potential archaeological sites are lost. 
 dredging works in and around sub bottom targets (50 meter buffer zone) should be avoided; 
 where possible piling works are to be planned so as to avoid SBP and Magnetometer targets; 

and 
 however, should the project engineers determine that the above are not feasible/possible 

they should refer to the monitoring programme in section 0 (on page 603). 

5.1.7 Noise  

A Construction works 

5.1.7.1 The Environmental Management Construction Site Regulations (SL 504.83; LN295/2007) require 
that the level of noise emitted from any construction site shall respect the levels as established in the Work 
Place (Minimum Health and Safety Requirements for the Protection of Workers from Risks Resulting from 
Exposure to Noise) Regulations (SL 424.28; LN 158/2006). These regulations state: 

Regulation 3(1) 
The occupational exposure limit values and exposure action limit values in respect of the daily 
noise exposure levels and peak sound pressure shall be as follows: 

(a) exposure limit values: LEX,8h = 87 dB(A) and Ppeak = 200 Pa (1) respectively 

(b) upper exposure action values: LEX,8h = 85 dB(A) and Ppeak = 140 Pa (2) respectively 

(c) lower exposure action values: LEX,8h = 80 dB(A) and Ppeak = 112 Pa (3) respectively. 

Regulation 3(2) 
When applying the exposure limit values, the determination of the worker’s effective exposure shall 
take account of the attenuation provided by the individual hearing protectors worn by the worker. 
The exposure action values shall not take account of the effect of any such protectors. 
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Regulation 3(3) 
In duly justified circumstances, for activities where daily noise exposure varies markedly from one 
working day to the next, the employer may, for the purposes of applying the exposure limit values 
and the exposure action values, use the weekly noise exposure level in place of the daily noise 
exposure level to assess the levels of noise to which workers are exposed, on condition that: 

(a) the weekly noise exposure level as shown by adequate monitoring does not exceed the 
exposure limit value of 87 dB(A): and 

(b) appropriate measures are taken in order to reduce the risk associated with these activities to a 
minimum. 

(1) 140 dB (C) in relation to 20 μPa. 

(2) 137 dB (C) in relation to 20 μPa. 

(3) 135 dB (C) in relation to 20 μPa. 

5.1.7.2 It would be imperative for the Project Manager to ensure that the appointed contractors are aware 
of the requirements of these Regulations and have the capability to comply with their requirements. 

B Operations 
5.1.7.3 Calleja identifies three main areas of concern that need to be considered for mitigation: 

 CCGT power plant area — Area A in the DPS; 

 Re-gas unit — in Area B in the DPS or part of; and 

 FSU — in sea beyond DPS terrestrial boundary. 

5.1.7.4 The mitigation process initiated with the contractor to provide the final noise profile would bring 
about the changes shown in Figure 5-1  

Figure 5-1: Sound level difference map –  Lday(future scenario) – Lday(existing situation) 
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Figure 5-2: Difference map. Same results as in Figure 5-1but with altered colour scale and range 

 
5.1.7.5 ElectroGas will be adhering to fulfill the finally simulated emissions and field levels and, where 
possible, improve the situation to further limit any level increase changes in the immediate environs. The 
approach of enclosing the area in a shed, was also suggested as in the EU JRC BREFs (suggested BATs 
regarding noise from power generating areas) of 2006 and 2013. This proved logistically untenable due to the 
physical constraints of the site, the future day to day running of the site, the financial burden it might impose 
and the final operating efficiency of the power plant. 

5.1.7.6 The re-gas unit is to be enclosed in a shed. The final emission from this module should be such to 
maintain small or no changes in level at the nearest property boundary.  

5.1.7.7 From the information provided, the FSU will be operating the minimum of supporting plant on deck. 
Calleja suggests that the FSU operates with newer and quieter pumping systems to reduce the possible 
increase of tonal noise in the bay. The FSU will be operating on shore power, thereby eliminating the need of 
onboard generators and their resulting noise contributions. 

5.1.7.8 From Figure 5-2 (above), one can conclude that the changes towards Marsaxlokk of DPS sole 
contributions +5dB have been limited to an area between DPS and Tas-Silġ area. Most of the areas in 
Marsaxlokk the DPS boundary contributions are less than 2dB. All of these numbers are the sole contribution 
of DPS under the right propagation conditions and are not the levels including other extraneous noise – Free 
Port, fishing storage facilities,sea state, wind and other local noise sources 

5.1.8 Follow ups to the preliminary quantitative risk assessments 
5.1.8.1 The proposals made in the QRA 1 (which is a preliminary assessment) were referred to in the 
decision regarding the identification of the preferred option out of Options A,B, and C . This issue is discussed 
in chapter 2, which indicates that as a result of the conclusions in QRA 1, the FSU/FSRU options were 
considered the preferred. The ElectroGas proposal is essentially a variant of Option B, with the adoption of the 
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proposal in Option A for the location of the re-gas facility in [very close to] the southernmost tip of the DPS 
site. 

5.1.8.2 Both QRA 1 and QRA 2 (which is also a preliminary assessment) propose the preparation of a 
nautical risk assessment and a harbour risk assessment and a more detailed QRA as follow ups to the first 
two QRAs. It would be through these specialised and detailed assessments that the mitigation measures 
required for  

 the establishment of risk zones around the DPS  

 the prevention and minimisation of risks in connection with the requirements of both the IED 
and Seveso Directives; and  

 the drawing up of contingency measures required to ensure a state of readiness in case of 
emergencies of different types, including major accidents with reference to the Seveso 
Directive  

5.1.8.3 The QRA 2 indicates that the ElectroGas proposal is compatible with acceptability criteria proposed 
in the same QRA, subject to the keeping in place of safeguards and leakage limitations which were considered 
in Vaccari's calculations.  

5.1.9 Health Impact Assessment 
5.1.9.1 Mamo & Cauchi argue that although the Fedra ESRs indicate substantial improvements in the 
control of NOx and particulates emissions, it is still possible for the residual impacts associated with the 
power generation to be reduced further,  

5.1.9.2 They refer to the parts of the World Bank recommendations document Environmental, Health, and 
Safety Guidelines for Thermal Power Plants (IFC, 2008) which are concerned NOx reduction systems. This 
document compares the capital cost increase in abatement technologies with gains in pollution reduction. 
Mamo & Cauchi indicate that the increased financial commitment would in the long term pay for themselves 
through savings in health expenditures.  

5.1.9.3 The World Bank document also refers to technologies which could be used to control PM emissions 
from the gasoil fired plants that are going to be retained for intermittent use. 

5.1.9.4 Given the findings of the Fedra ESRs, there is no obligation on the part of the MEPA to impose the 
use of NOx (or other air pollutant) abatement technologies on the operator. For future reference, the reader is 
referred to endnote 14 (on page 623), which indicates that Enemalta and ElectroGas agree that, in case of 
changes in EU environmental policy which establish lower pollution thresholds/limit values, the required 
upgrades to the CCGT plant would be implemented in order to ensure compliance. 

5.1.10 Construction Management Plan: a framework 

A Introduction 

5.1.10.1 Most of the EIA consultants and consultees who participated in this EIA have expressed concerns 
with respect to the likely impacts of the construction works pertaining to a large scale project on the  

 quality of life of the Marsaxlokk inhabitants, in particular the ones who reside in dwellings 
located along the routes that would be used by heavy construction vehicles, mainly with respect 
to air quality and noise; 

 air quality with respect to human beings, agriculture, and terrestrial and marine life; 

 quality of the marine environment and marine life 

5.1.10.2 It has for long been standard practice for the MEPA to require the preparation of construction 
management plans (CMPs), the proper use of which is known to have contributed to a visible improvement in 
the manner in which construction sites are managed.60 
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5.1.10.3 This section provides a framework within which the environmental management system (EMS) 
section of this project's CMP could [in the event that the MEPA agrees] be formulated. 

5.1.10.4 As the case is with major projects, the CMP pertaining to the proposal discussed in this EIS will 
have to include a section which describes the construction-site environmental management system (EMS),  

 in outline form in the first draft submitted prior to the determination of the development 
applications, and  

 in detail when the contractor[s] is[are] (Contractor) appointed. 

5.1.10.5 This section [of the outline and full CMPs] would be prepared under 'Environmental Management 
Construction Site Regulations' (SL 504.83; LN 295/2007), but should indicate clearly all the laws, legal 
notices, regulations, guidelines, and standards which will have to be adhered to during the construction 
works.  

5.1.10.6 It should also identify the member of the construction management team who would be 
responsible for the setting up and implementation of the EMS (i.e. EMS manager) together with this person's 
position within the pecking order of the construction site management team. Basically, this manager should 
occupy a senior position within the team with direct communication links with the Project Manager. This 
person should be adequately qualified and experienced with respect to the responsibilities that s/he would be 
expected to take up. Given the scale of the project, the EMS manager may need to set up an EMS team. 

5.1.10.7 The EMS section of the CMP should cover the following issues and others that would be deemed 
important by the Environmental Protection Directorate of the MEPA (or its successor): 

 construction site logistics 

 method statements 

 information about hazardous materials 

 plant, equipment, and vehicles 

 air quality 

 noise and vibrations 

 protection of aquatic environments 

 traffic management 

 waste management 

 protection of features of natural and cultural heritage importance 

 pollution incident control 

5.1.10.8 The EMS section would need to be cross-referenced with the section in the CMP concerning 
occupational health and safety (OHS section). 

5.1.10.9 The CMP will distinguish clearly roles of the EMS and OHS managers/teams leaving no room for 
ambiguities regarding their respective roles, positions within the pecking order of the construction site 
management team, and 'territories'. 

B Construction site logistics 
5.1.10.10 The construction site logistics section should be made up of text supported by detailed drawings 
showing the locations and dimensions of the following facilities and others which are not mentioned below but 
which would be necessary for the specific requirements of this project: 

 site office[s], 

 parking area[s], 

 wheel and undercarriage washing or de-dusting facility, 

 concrete batching plant, 
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 signage and security lighting, 

 sanitary facility[ies], 

 first aid station[s], 

 emergency equipment station[s], 

 normal storage facility[ies], 

 hazardous materials (haz-mat) storage facility[ies], for both construction materials (e.g. 
lubricants) and wastes (e.g. used oils), and 

 storage facilities for dust-laden materials; 

5.1.10.11 The detailed design and/or technical literature regarding the following facilities and others which 
are not mentioned below but which would be necessary for the specific requirements of this project: 

 the concrete batching plant that may be installed on-site 

 the sanitary facilities,  

 security lighting, and 

 all storage facilities; 

 all the barriers that would be integrated in the systems/facilities for the prevention and control 
of the following: 

 noise generation, 

 potential air pollution by windborne particulates,  

 contamination of all types of aquatic environments by caused by the escape of hazardous 
substances and waterborne particulates, and 

 light pollution. 

5.1.10.12 The technical literature will include detailed information regarding the environmental performance 
of the equipment in question at least with respect to air quality, noise and vibrations, discharges, servicing 
needs, and so on. 

C Method Statements 

5.1.10.13 The CMP will have to include detailed method statements regarding specific aspects of the works, 
such as but not limited to the following: 

 excavation works and construction of foundations for all the structures making up the 
development; 

 the construction of the jetty; and 

 the installation of the different components of the CCGT power plant and the re-gas facility. 

5.1.10.14 The method statements will describe in text and graphics the actual works and should include 
cross references to the parts in the EMS section of the CMP which are concerned with specific environmental 
aspects. 

D Information about hazardous materials 

5.1.10.15 The EMS section of the CMP shall include method statements concerning the use of all hazardous 
materials to be stored and used on site which would be supported by the corresponding material safety data 
sheets (MSDSs) pertaining to all materials to be used and/or stored on-site. 

5.1.10.16 The EMS manager would need to be informed by the Contractor of the dates/times when 
hazardous substances are to be brought to the construction site and where they would be stored within the 
haz-mat storage facility[ies]. 
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5.1.10.17 Given that this information is also useful for the member of the construction site management 
team responsible for occupational health and safety (OHS). It may be presented in the CMP as separate 
section/chapter cross referenced to both the EMS and OHS sections of the CMP 

E Plant, equipment, and vehicles 

5.1.10.18 The EMS section of the CMP shall include a detailed list of plant, equipment, and vehicles to be 
used during the construction works both in and out of the construction site. 

5.1.10.19 The EMS manager shall ensure that all legally required certificates of the mentioned plant, 
equipment, and vehicles are up-to-date and issued by suitably qualified and accredited certifiers. 

F Air quality 
5.1.10.20 The following is an outline of the responsibilities of the EMS manager, and which should be 
discussed in detail in the EMS section: 

 handling, storage, transport, and use of dust-laden materials which would include the following: 

 cement, sand and aggregates; 
 the routes within the construction site to and from the wheel/undercarriage washing area 

that will have to be surfaced. Unpaved roads will be compacted and regularly sprinkled with 
water; 

 the location and design of storage facilities for dust laden materials, e.g. covered stockpiles, 
silos, and so on; 

 The manner in which dust laden materials will be loaded on or unloaded from heavy 
vehicles, and covered during transportation; 

 the use water cannons, sprinklers, or sprays that will be used in order to suppress windborne 
transportation of particulates; 

 the minimisation of drop heights for materials-handling; and 
 the use of extractors, filters, and and/or scrubbers should during PM activities (e.g. when 

power tools are used). 

 minimisation of gaseous and particulates pollution caused by equipment and vehicles 

 the use of 'newer' and therefore more fuel efficient vehicles; and  
 the minimisation of vehicle use. This would be achieved through careful operations planning. 

G Noise and vibrations 

Noise 

5.1.10.21 Works should be carried out with reference to BS 5228:2009 (Part 1) (described in Table 3-45 on 
page 304). In the case of complaint regarding noise generation, the Contractor will be expected to respond 
quickly by making adjustments, which may include either or a combination of the following: 

 upgrade the hoarding system if such a system is used; 

 limitation of the period during the working day when the noise generating equipment is used, 
and 

 fit extra silencers to engines. 

5.1.10.22 In the case that complaints indicate the need for monitoring, noise assessments would refer to 
BS4142:1997 (described in Table 3-45). There are no definitive guidelines or criteria for the assessment of 
construction noise, although upper limits of maximum acceptable noise outside dwellings are often specified 
on major infrastructure projects:  

 Typical daytime noise limits of  

 70 dB LAeq,12hr for rural, suburban and urban areas away from main road traffic, and  
 75 dB LAeq,12hr for urban areas near main roads and heavy industrial areas  
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5.1.10.23 On the basis of the above considerations the significance of impacts shall be interpreted as 
follows:  
 
Significance Differentials  Characteristics 

Insignificant Difference <3dB Barely audible 

Low significance Difference ~5dB above background noise 
levels 
as indicated in BS4142:1997 

Marginal significance 

Moderate significance Difference ~10 dB above background noise 
level 
as indicated in BS4142:1997 

Could give rise to complaints 
mitigation should be considered 

High significance >75 dB(A)  
as indicated in the  
DoE Advisory Leaflet 72  
Noise Control on Building Sites 

Requires mitigation 

 

Vibrations 

5.1.10.24 Works should be carried out with reference to BS 5228:2009 (Part 2) (BSI, 2008b).61 Prior to the 
commencement of works which may generate vibrations, the EMS manager will commission a qualified geo-
technical engineer to identify the properties, which may be affected by the corresponding works. The results of 
this survey would indicate the type of equipment that would be used for such works.  

H Protection of aquatic environments 
5.1.10.25 The EMS ,manager shall ensure that in the formulation of the construction site logistics drawings 
and in the day-to-day management of the construction site, sufficient importance is attached to the following 
considerations: 

 haz-mat storage especially with regards to the containment of spills and leaks through proper 
bunding secondary containment systems. Haz-mat storage facilities should be 

 enclosed by a security fence in order for access to be limited to authorised personnel only,  
 well-protected against heavy storms, 
 made up of a system of secondary containers comprising units, such as bunded pallets or 

berms, each having a capacity of 110% of the maximum capacity of the primary container. 
 secondary containers, which are used to carry more than one than one primary container 

should be capable of storing 110% of the capacity of the largest primary or 25% of the total 
capacity of the primary containers, whichever is the greater, 

 be used for both construction materials and wastes, with the areas allocated for each to be 
clearly demarcated, and 

 be located well away from the coast; 

 the control of water borne PMs during rainfalls and sprinkling/spraying of dust laden materials; 

 transportation of haz-mats; 

 vehicle washing and on-site servicing and refuelling for non-road machinery only; 

 the containment of contaminated waters, which would otherwise end up in the sea;  

 the selection and use of silt curtains during marine engineering works, and 

 sanitary facilities for workers. 
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I Concrete batching plant 

5.1.10.26 The notes on project management provided to this EIA Coordinator, which are discussed in chapter 
1, refer to the possibility that a concrete batching plant could be located in the construction site. This EIA 
Coordinator would encourage the further exploration of this possibility because it provides the on-site quality 
control team with the opportunity to ensure that quality of mixes and their availability on site when needed. It 
is well known that delays in the transportation of ready-mixed concrete may compromise the quality of mixes 
and the time management on site, with the result that substantial amounts of this material may not be used 
on site upon arrival. 

5.1.10.27 Should this option be considered seriously, it would be essential for the EMS section of the CMP to 
indicate clearly the proposed location of the plant and the storage facilities for cement, sand, aggregates, 
additives, fuel, lubricants, and wastes together with the detailed design of these facilities with special 
attention being paid to the manner in which the escape of PMs (both air- and water-borne) and hazardous 
liquids would be prevented. 

5.1.10.28 The CMP will also include technical literature regarding this plant which would refer to all aspects 
of the operations, including but not limited, to the servicing of the plant and noise & vibration generation and 
how the adverse impacts of such emissions would be kept under control. 

J Traffic management 
5.1.10.29 All heavy vehicles will be driven in the arterial and distributor roads network which by-pass 
residential areas. The EMS manager shall indicate how s/he will ensure that:  

 all Contractor's vehicles leaving the construction shall be washed in the wheel/undercarriage 
washing facility or de-dusted through a dry system; 

 vehicles carrying dust laden materials shall not cause air pollution through the dispersal of 
particulates emanating from the carrying of dust-laden materials; 

 vehicles carrying hazardous materials and their drivers’ qualifications conform to the 
requirements of the 'Motor Vehicles (Carriage of Dangerous Goods by Road) Regulations' 
(SL 65.22; LN211/2003).; 

 waste brokers and carriers involved in the construction works shall be registered as required in 
The Waste Regulations (SL 504.37; LN 184/2011). 

 all vehicles involved in the construction works are properly maintained and conform to the 
requirements of the 'Motor Vehicles Roadworthiness Test Regulations' (SL 65.15; 
LN 126/1999). The EMS manager will refuse entry into the construction site of any vehicle, 
which may appear to him to be a source of noise, air, and ground/surface water pollution; and 

 workers shall be provided with transport in mini-vans/buses 

K Waste management 
5.1.10.30 The EMS section of the CMP shall include the following minimum information: 

 the manners in which  

 waste generation would be minimised, and  
 wastes recycled, re-used, and disposed of; 

 a list of all waste types, each identified by the corresponding European Waste Code (ECW), 
which the EMS manager would expect to be generated; 

 the nature of each waste type (Hazardous or Non-hazardous); 

 the anticipated quantities of each waste type; 

 likely environmental impacts of each waste type; 

 measures that would have to be taken to prevent or control the mentioned impacts; 
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L Protection of features of natural and cultural heritage importance 

5.1.10.31 The EMS manager shall identify in the CMP any protected features that may be affected by the 
construction works and how s/he proposes to have them protected 

M Pollution incident control 

5.1.10.32 The EMS manager shall prepare a Pollution Incident Control Plan and include it in the EMS section 
of the CMP, detailing out the equipment, procedures and the roles of specific members of the on-site staff in 
order to limit the spread of pollutants in case of an incident.  

5.1.10.33 In the process of doing so, the Contractor shall consult with the relevant agencies including the 
MEPA, the Civil Protection Department, the Marsaxlokk Local Council, and the Police. 

5.1.10.34 The plan shall specify the locations in the construction site logistics drawings of spill kit bunkers 
which shall contain adequate amounts of absorbent materials and booms for the containment of spills or 
leaks of hazardous fluids and fire extinguishers. It shall also have to be consistent with existing national 
Emergency Preparedness Plans and will also cover the following considerations: 

 staff responsibilities; 

 procedures regarding the storage, handling, and use of hazardous materials; 

 the routes within the site for emergency vehicles. Such routes should be of the required widths 
and slopes and provide adequately for the turning circles of the vehicles which are likely to be 
used; 

 definition of circumstances when staff are alerted to stop working and take the roles assigned 
to them; and 

 systems to be adopted to notify emergency services and subsequently to report the incidents, 
the details of the incident, and the manner in which it was contained. 

5.1.10.35 All incidents or ‘near-misses’ shall be reported by the Project Manager to the authorities within 24 
hours of its occurrence. This report shall detail the cause of the incident or ‘near misses and proposals to 
reduce the likeliness of a re-occurrence. 

5.1.10.36 Copies of this plan shall be circulated to the above-mentioned entities and others indicated by the 
Civil Protection Department. All the workers shall be made aware of the procedures and their roles in case of 
an incident.  

N Guidance documentation for the construction site manager 
5.1.10.37 In the absence of 'Maltese' construction site guidance document[s], the construction site manager 
could be required to refer to good practice guidance documents such as the easily accessible Pollution 
Prevention Guidelines (PPGs) and the standards and regulations which are referred to in these PPGs, which 
are issued by the Environment Alliance (Environment Agency, 2013; NetRegs, 2013) in the UK.62 The relevant 
PPG document would be PPG6, 'Working at construction and demolition sites' (Environment Alliance, 2006). 
PPG6 refers to other PPGs which are specialised in matters such as the storage of hazardous substances, 
control over dust. These PPGs also indicate the regulations (which correspond to specific EU directives) and 
Standards which should be followed.  

5.1.10.38 In other words, the PPGs, the Standards that they refer to, and Maltese environmental protection 
regulations (i.e. the Maltese counterparts to the regulations cited in the PPGs) could provide the framework 
within which the EMS provided for in the CMP could be formulated. 

5.2 Residual impacts 
5.2.1 The following are the residual impacts that should be expected to prevail following the 
implementation of the mitigation measures discussed in the previous section: 



 page 599 of 627 

Impact on land use, the landscape, and visual amenity 
The proposed development would result in the building up of one of the larger undeveloped areas 
within the Site. Although the new CCGT plant will be a de facto replacement of the existing DPS 1 
(and to an extent, DOS 2A and 2B) there are no plans for the decommissioning of the DPS 1. 

Furthermore, it is known that very little can be done to soften the impact on the landscape of both 
the CCGT plant and the FSU. In other words, the impact on the landscape will remain of high 
significance even if the proposals regarding the transformation of the Delimara peninsula into a 
park (as promised in the MBLP) are implemented. 

As is hoped by the locals the significance of the impacts on the landscape and visual amenity 
would decrease, when the [long term] plans for the Sicily – Malta gas pipeline materialise. 

Stability of slope in Area B 
'Unknown' 

Water bodies 
The residual impacts resulting from the construction and operations of the development is 
expected to range from none (specifically where impacts are temporary) to ones of low 
significance, mainly in cases of discharges of treated waters into the sea, additional sea-craft 
movements in the harbour (maximum 10 additional trips per annum to the current 2,700 per 
annum), the discharge of pollutants such as oils and fuels, and the anticipated changes to 
hydrodynamics. 

Terrestrial ecology 
The obliteration of plants species in Area A and Area B would result in a residual impact of low 
significance. It should be noted that the MBLP requires the DPS site to be used for the type of land 
uses that are under consideration in this EIS. Finally, one should note that in sites such as the 
DPS, it is not advisable for trees/shrubs to be planted. 

Vertebrates 
The significance of the residual impacts with respect to vertebrates would depend on how well light 
pollution and noise are mitigated. Should proper mitigation measures be applied, one should 
expect the significance of the residual impact to range from moderate to low depending on the 
location of specific receptors. 

Marine ecology 
On the assumption that the mitigation measures identified in the previous section are 
implemented, the impacts on marine life are expected to range from insignificant to one of low 
significance. 

Agriculture 
No residual impacts are expected to affect agriculture. 

Marine archaeology 
No residual impacts are expected with respect to marine cultural heritage assets, if the mitigation 
measures proposed in the previous section are implemented. 

Air quality 
As is indicated in the HIA, although the proposed CCGT together with the other plans for MPS (i.e. 
its closure) and the DPS (i.e. the transformation of DPS 3 into a NG/gasoil fired generator), and the 
Interconnector will be contributing to a substantial reduction ion NO2/NOx pollution and a 
reduction in PM emissions, the demand for electrical power is still going to have an adverse, albeit 
substantially reduced, residual impact on air quality. The significance of the residual impact would 
therefore be on the low side. One should not underestimate the role which can be played by RES 
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technologies in Malta's energy mix especially when on takes in consideration the commitments of 
the Government with respect to RES and energy efficiency. 

Noise 
The significance of the impact of noise generation following the application of the proposed 
mitigation measures is expected to be moderate. The impact on Marsaxlokk village per se would 
be on the beneficial side (a less optimistic scenario would indicate an insignificant impact) but 
there will be a localised adverse impact generated by the FSU. 

Cultural heritage (terrestrial) 
Cultural heritage features on the Delimara peninsula are not expected to be affected by the 
development.  

5.3 Additional measures 
5.3.1 No additional measures are recommended 

5.4 Decommissioning plan 
5.4.1 A decommissioning plan is not available at this stage. The Applicant is however committed to 
submit a decommissioning plan as a supporting document to the application for the permit to operate under 
the 'Industrial Emissions (Integrated Pollution Prevention and Control) Regulations' (SL 504.54; LN 10/2013). 

5.5 Monitoring programmes 

5.5.1 Marine water bodies 

A Proposal 
5.5.1.1 Axiak suggests the adoption of a monitoring programme which confirms the findings of his ESR 
This baseline monitoring will start as soon as possible, and preferably cover a period of two seasons, prior to 
the start of the coastal engineering works, especially dredging and earth moving. The parameters to be 
monitored are shown in Table 5-1 (below). The water and sediment parameters will be monitored at 4 to 7 
fixed stations (similar to those shown in Figure 3-53 on page 186). 
 
Table 5-1: Proposed Marine Environmental Monitoring Programme 
Baseline Monitoring Duration: 2 to 4 seasons 

Parameter Depth (m) Frequency 

Water   

Temperature Profile seasonally 

Salinity Profile seasonally 

Chlorophyll a 0,5,bottom seasonally 

Nitrates 0,5,bottom seasonally 

Phosphates 0,5,bottom seasonally 

Water turbidity Profile seasonally 

Total suspended solids Profile seasonally 

pH profile seasonally 

Microbiology  0,5 seasonally 
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Table 5-1: Proposed Marine Environmental Monitoring Programme 
Baseline Monitoring Duration: 2 to 4 seasons 

Parameter Depth (m) Frequency 

Sediments   

Granulometry  seasonally 

Relevant organic contaminants, including butyltins  seasonally 

Petroleum hydrocarbons  seasonally 

Heavy metals  seasonally 

Hydrodynamic survey  seasonally 

5.5.1.2 A detailed hydrodynamic survey should be undertaken with the aim of identifying the current 
regime and as it changes with different seasons in the area of influence. It will also identify water stratification 
and surface and sub-surface currents in the area. 

5.5.1.3 On the basis of such baseline information, and on the basis of environmental quality objectives to 
be formulated by the environmental and planning authorities, a set of environmental quality standards and 
threshold limits will be identified for most water and sediment parameters. These will serve as bench marks 
(thresholds) for the surveillance monitoring to follow. 

B Surveillance monitoring 
5.5.1.4 The purpose of this monitoring is to detect at the earliest possible stage, any environmental 
damage both during the construction and operation phase of the project. Compliance with the set 
environmental standards as applied under specific conditions will ensure a satisfactory control of 
environmental risks associated with dredging, and other coastal engineering works of the proposed project. 

5.5.1.5 The same parameters will be monitored at the same stations, with at least a seasonal frequency.  

5.5.1.6 A separate surveillance monitoring should be undertaken for suspended solids during 
dredging/rock cutting and other coastal engineering works. 

5.5.1.7 Marine monitoring will also continue when the power plant becomes operational. The parameters 
to be monitored as well as other modalities will have to be reformulated on the basis of experience gained 
during the baseline and construction phase monitoring. The main aim of such monitoring will then be to 
ensure that the DPS management is attaining the desired objectives of environmental quality. 

5.5.2 Air quality 
5.5.2.1 Fedra argues that the planned conversion and transition of the energy sector is a complex process 
stretching over several years and involving considerable uncertainties, both in terms of the implementation 
schedule and the stochastic meteorological driving forces of dispersion and thus ambient air quality impacts. 
To monitor the complex, highly variable in time and space and dynamic at several levels air quality impacts, a 
monitoring program that goes beyond the basic stack/emission monitoring as foreseen in the IPPC permitting 
process and under LN 11/2013, should be implemented based on continuous (hourly) multi-parameter 
minimally monitoring of the pollutants addressed by 2008/50/EC. This calls for monitoring of ambient air 
quality both in terms of “industrial fence monitoring” (which also provides validation data for the emission 
monitoring) with one or several monitoring location(s) between the DPS source complex and at least the 
nearest, most important sensitive receptor areas and locations toward the north-west, at the location of the 
most critical impacts rather than the 'usual' downwind of the source location (which would in the case of DPS 
be mainly in the sea). 

5.5.2.2 To obtain complete spatial coverage (as compared to the necessarily very limited number of 
monitoring points) requires modelling in addition to monitoring. Air quality modelling in support of traditional 
(point) monitoring can also identify the contributions of various emission sources (primarily of the energy 
sector versus the transportation sector) but also including natural sources and long-range transport, in 
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particular for PM10/2.5 at any receptor locations. The use of (real-time) simulation modelling is also foreseen 
in 2008/50/EC. 

5.5.2.3 Air quality simulation, starting with dynamic emission modelling (PEMS), in combination with 
numerical weather forecast can also provide forecasts of air quality under extreme weather situations 
(inversion) and thus can provide both operational guidance as well as public information. 

5.5.2.4 An operational real-time monitoring, data management and simulation system could provide a 
reliable, accessible and open information source to monitor compliance as a follow-up to the EIA studies for 
ambient concentrations as defined in 2008/50/EC, including regular reporting, alerts and warning (ozone) 
and general public information to demonstrate the expected environmental improvements by the proposed 
project over time including the construction phase. 
 

  

Figure 5-3: Location of noise measuring stations 
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5.5.3 Noise 
5.5.3.1 The Calleja ESR proposes the monitoring of noise generation in the locations identified in Figure 
5-3 (on page 602). The 'blue' stations identified 'lt' would be used for long term monitoring, while in the case 
of the others monitoring would be on a short-term basis. Monitoring would be pre and post installation. 

5.5.3.2 The monitoring should be done prior to the installation of the CCGT power plant and post 
installation. The short term measurements should be assisted to acknowledge the main sources during 
measurement and at minimum three hours long, with an interval of five minutes maximum. The 
measurements need to be done in the free-field or corrected to reflect free field conditions. Each location will 
be measured during the day and at night (well after 23:00 hours). There will be 20 short term results; 10 pre-
installation, 10 post installation. The measurement microphone height should be two meters. 

5.5.3.3 The long term measurements should exceed a three day measurement period with a maximum 
measurement interval of five minutes. The long term measurements need to be façade measurements and 
where possible at a four meter height above ground. All measurements should be in 1/3rd octave complete 
with a time level history and if possible with interval or period LN statistics minimum of 10% and 90 %. This 
data should be kept in reference in future IPPC licensing applications and discussed accordingly. More than 
one set of complete results is encouraged for both pre and post installation, thus empowering both Enemalta 
and MEPA with sufficient insight into any future changes in level and tonality. 

5.5.4 Marine archaeology 

A During construction works 

5.5.4.1 Given the high potential for cultural material to be present within the sediments, all dredging, piling 
and/or other disturbance of the seabed is to be monitored by professional personnel. 

5.5.4.2 The potential of sediment movement/coastal erosion is also to be studied and monitored. Such 
changes may be brought about by variations of bathymetry through the construction of piles and so on. 
Sediment movement/erosion brought about by these ‘new’ objects on the seabed may expose archaeological 
objects in the medium to long terms. 

5.5.4.3 Special attention is to be paid to any disturbance of or around sub bottom targets. In order to 
achieve this, project managers must obtain approved methodologies from the authorities concerned. These 
may include but are not limited to further studies and underwater inspections by qualified diving 
archaeologists. 

5.5.4.4 Should any disturbance be planned in the vicinity of magnetometer targets these (the targets) 
should be verified by qualified diving archaeologists. The latter will ascertain whether the targets correspond 
to debris or whether there is a potential buried target in the area. Should the possibility of a buried target 
arise then the same precautions suggested for works around a sub bottom target should be implemented. 

5.5.4.5 All dredged material as well as that from piles is to be inspected (in real time) by professional 
personnel in a manner approved by the authorities. All cultural items retrieved in this manner are to be 
catalogued and put through appropriate conservation processes that will ensure their long-term preservation. 

5.5.4.6 Should significant deposits be noted in pile and/or dredged materials, monitors should be 
empowered to stop construction works until all necessary checks are made and information gathered which 
will, in turn, contribute to a possible way forward. 

5.5.4.7 Monitoring terms of reference are to be issued by MEPA in conjunction with the Superintendence of 
Cultural Heritage. 

B After the construction phase 

5.5.4.8 The seabed around the newly constructed jetty is to be inspected so as to study any possible 
effects of new current patterns and scouring processes on potential archaeological deposits. 
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5.5.4.9 Terms of reference for this phase of monitoring are to be issued by MEPA in close consultation with 
the SCH. 
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ENDNOTES AND GENERAL REFERENCES 

 

 1  All mentions in this document to  
1. European Community Directives, Regulations, and Decisions, and  
2. Acts, Ordinance, and Subsidiary Legislation which constitute the Laws of Malta,  
refer to the principal documents plus any subsequent amendments/modifications that would have been 
made in the years following the coming into force of the said principal documents. 

 2  The Laws of Malta including Subsidiary Legislation can be viewed and retrieved from GoM (2013). 

 3  The EIA Regulations transpose into Maltese Law Directive 2011/92/EU of the European Parliament and of 
the Council on the assessment of the effects of certain public and private projects on the environment (EIA 
Directive) (European Commission, 2013a). 

 4  The term conventional technologies refers to fossil-fuel burning power plants. 

 5  The NREAP 2010 was submitted to the European Commission in 2010 and resubmitted in 2011. 

 6  Directive 2006/32/EC has been repealed and replaced by Directive 2012/27/EU of the European 
Parliament and of the Council of 25 October 2012 on energy efficiency… (European Commission, 2012) and 
will have to be transposed into Maltese Law by mid-2014. 

 7  See previous endnote. 

 8  The LNG RV is a LNG carrier which is equipped with re-gasification facilities in order for it to capable of being 
used as an off-shore terminal. It is therefore not a FSRU, as the latter would normally act as a terminal for 
extended periods of time. 

 9  See similar statements in MRRA (2009, pp. 3, 6, 22, and 43). 

 10  ADI Associates have declared that there are no new issues in the NEP 2012 which were not addressed in the 
SEA (ADI, 2013). 

 11  This section is based on the Project Description Statement (PDS) (Enemalta, 2013b) 

 12  This chart refers to Enemalta's internal power consumption, and should therefore be compared to gross 
rather than net consumption. 

 13 The scale of the development is sych that the drawings could not be reduced in siize in order to fit into an A4 
or an A£ sheet.  

 14  The NOx emission of 30mg/Nm3 conforms to the requirements of the Large Combustion Plants Regulations 
(SL 504.93; LN 172/2010) and the Industrial Emissions Regulations (SL 504.93A; LN 11/2013). Given that 
the Reference Document on Best Available Techniques for Large Combustion Plants (European Commission, 
2006b) is currently being amended (a draft of the modified document has been issued by the European 
Commsion (2013e)), it is possible that in the near future the limit value would be lowered. Both Enemalta 
and ElectroGas are committed to upgrade the new plant in order for it to conform to new emissions required 
when such requirements become legally binding. 

 15  Readers interested in understanding the impications of either the ISO 14001 certification or the 
participation in the EMAS can consult the websites of the International Standardization Organisation (ISO) 
and the of the European Commission respectively through the following links: 
ISO 14001: http://www.iso.org/iso/home/standards/management-standards/iso14000.htm 
EMAS: http://ec.europa.eu/environment/emas/ 

 16  The ISO 7393-1:1985 standard is entitled 'Water quality -- Determination of free chlorine and total chlorine -- 
Part 1: Titrimetric method using N,N-diethyl-1,4-phenylenediamine'. It specifies a procedure for water. Sea 
water and waters containing bromides and iodides comprise a group for which special procedures are 
required. The procedure is applicable to concentrations, in terms of chlorine, from 0,000 4 to 0,07 mmol/l 
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total chlorine and at higher concentrations by dilution of samples. Several compounds influencing the 
procedure are noted (ISO, 2012a). 
The ISO 7393-2:1985 standard is entitled 'Water quality -- Determination of free chlorine and total chlorine -- 
Part 2: Colorimetric method using N,N-diethyl-1,4-phenylenediamine, for routine control purposes'. It 
specifies a procedure for water, readily applicable to field testing; it is based on measurement of the colour 
intensity by visual comparison of the colour with a scale of standards which is regularly calibrated. Sea water 
and waters containing bromides and iodides comprise a group for which special procedures are required. 
The procedure is applicable to concentrations, in terms of chlorine, from 0,000 4 to 0,07 mmol/l total 
chlorine and at higher concentrations by dilution of samples. Interferences of the procedure are noted (ISO, 
2012b). 
The ISO 7393-3:1990 standard is entitled 'Water quality -- Determination of free chlorine and total chlorine -- 
Part 3: Iodometric titration method for the determination of total chlorine'. It specifies a procedure for water. 
It is applicable for the measurement of concentrations, in terms of chlorine, from 0,01 to 0,21 mmol/l. The 
interfering substances are given. In annex B a procedure for direct titration is specified. It is usually applied 
to chlorine concentrations above 7mol/l in treated drinking water (ISO, 2012c). 
The ISO 6416:2004 standard is entitled 'Hydrometry -- Measurement of discharge by ultrasonic (acoustic) 
methd'. It describes the establishment and operation of an ultrasonic (transit-time) gauging station for the 
continuous measurement of discharge in a river, an open channel or a closed conduit. It also describes the 
basic principles on which the method is based, the operation and performance of associated 
instrumentation and procedures for commissioning (ISO, 2008) 

 17 At the time of the writing of the EGP, the ENI study was the most recent of feasibility studies commissioned 
to explore the options regarding the gas infrastructure (Ministry for Finance, 2013). 

 18  The costings were based on the cost of NG of the day. 

 19  The arrangement described in the 'No natural gas' scenario does not provide for DPS 2A, which is an OCGT 
plant (Enemalta, 2013c). 

 20  The arrangement described in the 'Introduction to natural gas' scenario does not provide for DPS 2A, which 
is an OCGT plant (Enemalta, 2013c). 

 21  The reader is referred to the discussion on Vaccari's conlcusions regarding the Options A, B, and C which he 
submitted in his second QRA on page 476. 

 22  The LAS was not approved by the minister responsible for development planning. 

 23  The dimensions in the image are in meters, with the vertical being exaggerated by 2x. 

 24  This recommendation has since been issued as Directive 2013/39/EU (European Commission, 2013m) 

 25  This directive has been codified as Directive 2006/11/EC of the European Parliament and of the Council of 
15 February 2006 on pollution caused by certain dangerous substances discharged into the aquatic 
environment of the Community. It has also been integrated into Directive 2000/60/EC of the European 
Parliament and of the Council establishing a framework for the Community action in the field of water policy 
(Water Framework Directive) (European Commission, 2012j; 2013b) 

 26  Direction of surface sea currents as indicated by boat drift on four different days over the period December 
2009-October 2010. Observations were made in circa the same time of day (9am-noon) (Pisani, 2011). 

 27  DEHP is a relatively ubiquitous chemical which may be found in the environment. The data made available 
for the consultant is not sufficient to indicate the likely source within Marsaxlokk. The likely source may be 
more properly assessed by the consultants who are reviewing the whole data set for sediment/water quality 
for other coastal water bodies in Malta under the WFD. Given the usual sources of releases of DEHP, the 
proposed development will not lead to a further release of this contaminant in the area of influence of the 
proposed project 

 28  Although Olive (Olea europaea) is listed as ‘Rest (MI)?’ in the RDB, these designations only apply to Wild 
Olive, not to cultivated specimens. 

 29  Lanfranco & Cassar point out that the term ‘negative conservation significance’ refers to trees listed in 
Schedule IIIof Legal Notice 200 of 2011: Trees and Woodlands Protection Regulations. Such trees are 
‘Invasive, Alien or Environmentally-Incompatible Species’. 

 30  The reader is referred to the endnote 29. 
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 31  The reader is referred to the endnote 29. 

 32  The reader is referred to the endnote 27. 

 33  The reader is referred to the endnote 27. 

 34  Listed in Annex I of the Habitats Directive — 1120 Posidonia beds) and included in Schedule I of the Flora, 
Fauna and Natural Habitats Protection Regulations, 2006. 

 35  Listed in Schedule III “Animal and plant species of national interest whose conservation requires the 
designation of Special Areas of Conservation” of the ‘Flora, Fauna and Natural Habitats Protection 
Regulations, 2006. The Neptune grass Posidonia oceanica is also listed in Appendix I of the Bern Convention 
of which Malta (and the European Union as a whole) is a signatory, and in Annex II (List of Endangered or 
Threatened Species) of the Protocol concerning Specially Protected Areas and Biological Diversity in the 
Mediterranean of the Barcelona Convention, to which Malta (and the European Union) is party. The lesser 
Neptune grass Cymodocea nodosa is listed in Appendix I of the Bern Convention. 

 36 Listed in Annex III of the Protocol for Specially Protected Areas and Biodiversity in the Mediterranean and in 
Appendix III of the Bern Convention. 

 37  http://www.mepa.org.mt/mepa-mapserver. 

 38  The Flora, Fauna and Natural Habitats Protection Regulations, 2006 ((Legal Notice 311 of 2006) transpose 
the requirements of the European Union’s Habitats Directive to local legislation. The 'Habitats Directive' is 
the European Union's Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats 
and of wild fauna and flora. Annexes I and II of this Directive have been amended by Council Directive 
97/62/EC of 27 October 1997. Annex I of the Habitats Directive lists natural habitats whose conservation 
requires the designation of Special Areas of Conservation. Annex II lists species of plants and animals whose 
habitats must be protected for their survival. Annex III lists criteria for selecting sites eligible for 
consideration as "Sites of Community Importance" and designation as Special Areas of Conservation, while 
Annex IV lists species of Union interest in need of strict protection. Annex V lists species of plants and 
animals of Union interest whose taking from the wild and exploitation is subject to management, and Annex 
VI lists prohibited methods and means of capture and killing of mammals and fish, and prohibited modes of 
transport. In anticipation of the 2004 enlargement of the EU, the Annexes of the Habitats Directive were 
modified by the Act of Accession signed in Athens on 16th April 2003, to take into account the expanded 
geographical area of the EU15+10. Changes to the annexes due to accession of Bulgaria and Romania were 
made through Council Directive 2006/105/EC of 20 November 2006. 

 39 Correspondingly this habitat type is also listed as a ‘Priority habitat’ in Annex I of the Habitats Directive. 

 40  Correspondingly, these habitat types are listed in Annex I (Natural habitat types of Community interest whose 
conservation requires the designation of Special Areas of Conservation) of the Habitats Directive as 
amended by the ‘Act concerning the conditions of accession of the Czech Republic, the Republic of Estonia, 
the Republic of Cyprus, the Republic of Latvia, the Republic of Lithuania, the Republic of Hungary, the 
Republic of Malta, the Republic of Poland, the Republic of Slovenia and the Slovak Republic and the 
adjustments to the Treaties on which the European Union is founded’ [OJ L 236 of 23.9.2003 p.33 et seq.] 
and by ‘Council Directive 2006/105/EC of 20 November 2006 adapting Directives 73/239/EEC, 
74/557/EEC and 2002/83/EC in the field of environment, by reason of the accession of Bulgaria and 
Romania’ [(OJ L 363 of 20.12.2006, p. 368 et seq.]  

 41 Listed as Cystoseira spp. 

 42  Annex III of the Protocol for Specially Protected Areas and Biodiversity in the Mediterranean lists species 
whose exploitation is regulated. 

 43  Appendix III of the Bern Convention lists protected species of fauna that can be exploited. 

 44  Regosols refer to a taxonomic group holding soils that do not belong to other groups, and are more 
described by the absence of properties. They are very weakly developed mineral soils in unconsolidated 
material. In view of their young age and slow soil formation, there are no diagnostic horizons other than an 
‘ochric’ surface horizon which is almost unaltered parent material. In Malta Regosols have a typical soil 
depth of 48cm and encompass a variety of soil texture classes. Given their variability, they can support 
different crops but usually frequent application of irrigated water is required. 

 45  A tomna is a Maltese unit of measurement which is equivalent to circa 1,124m2  
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 46  The Large Combustion Plants Regulations are referred to as "the revoked regulations" in regulation 23 of the 
Industrial Emissions (Large Combustion Plants) Regulations (SL 504.93; LN 11/2013) as they will be 
partially revoked in 2016 and fully in 2020 in order to be replaced by the latter LN 11/2013 transposes into 
Maltese Law Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 
on industrial emissions (integrated pollution prevention and control) (IED) (European Commission, 2012c). 

 47  The details about rights and obligations of all parties in the eventuality of an archaeological discovery are 
described in Articles 43 (3), 43 (4), 43 (5), 43 (6), 43 (7). 

 48  The Gambin report also includes an account of terrestrial cultural heritage features. This account is similar to 
the one presented in the ASC report which is reviewed in section 3.12(on page 149 et seq). It was decided to 
present the ASC account in this document. 

 49  These regulations also transpose the fourth air quality daughter directive, Directive 2004/107/EC of the 
European Parliament and of the Council of 15 December 2004 relating to arsenic, cadmium, mercury, 
nickel and polycyclic aromatic hydrocarbons in ambient air (European Commision, 2009d) 

 50  EC limit values are discussed in chapter 4 in section 4.1.8 (on page 387 et seq). 

 51  The details about rights and obligations of all parties in the eventuality of an archaeological discovery are 
described in Articles 43 (3), 43 (4), 43 (5), 43 (6), 43 (7). 

 52  Chetcuti et al. (1992) and Galdies (2011) suggest that the prevailing wind in the Maltese Islands, as a 
whole, is north-westerly. 

 53  A Directive aimed at protecting waters from adverse environmental impacts that may result from wastewater 
discharges from urban and industrial conglomerates. 

 54  In the directive and regulations the AEI is defined as follows: 
The Average Exposure Indicator expressed in µg/m3 (AEI) shall be based upon measurements in urban 
background locations in zones and agglomerations throughout the territory of a Member State. It should be 
assessed as a three-calendar year running annual mean concentration averaged over all sampling points 
established pursuant to Section B of Annex V. The AEI for the reference year 2010 shall be the mean 
concentration of the years 2008, 2009 and 2010. 
However, where data are not available for 2008, Member States may use the mean concentration of the 
years 2009 and 2010 or the mean concentration of the years 2009, 2010 and 2011. Member States 
making use of these possibilities shall communicate their decisions to the Commission by 11 September 
2008. 
The AEI for the year 2020 shall be the three-year running mean concentration averaged over all those 
sampling points for the years 2018, 2019 and 2020. The AEI is used for the examination whether the 
national exposure reduction tar- get is met. 
The AEI for the year 2015 shall be the three-year running mean concentration averaged over all those 
sampling points for the years 2013, 2014 and 2015. The AEI is used for the examination whether the 
exposure concentration obligation is met 

 55  OLM refers to ozone limiting medthod (Hanna, Hendrick, Tino, & Egan) 

 56  The reference to 11 stacks was taken from the IPPC permit for the DPS. This documenmt lists the set of 
emission points (with distinct coordinates) within DPS (7 for original DPS, 4 for the extension DPS3); these 
include all emission point including individual flues and bypasses, with correspondingly very low emissions. 

 57  The stack height analysis was performed using a 100m regular grid of 'virtual receptor points' plus the set of 
the 23 'sensitive receptor points' which are identified in the map in Figure 3-87 (on page 290). 
At the 75 m stack 'chosen' or stipulated, Fedra concluded the following: 

No exceedences at any of the 23 sensitive receptor locations (representing areas of fixed habitation or 
otherwise deemed sensitive); 
Exceedences for stack heights (unabated emissions) below 105m can only be observed in one or a few 
years in the five year period, as per the tabulated results; 
Only in the immediate vicinity of the stack, usually with a zone immediately downwind of the stack of well 
below a 1km extent; no very high-resolution spatial analysis (below 100m from the stack) is 'meaningful' 
given the model (AERMOD) accepted by MEPA. 
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75m stack height: given the exceptions under Schedule 3A, a 75m stack (single stack configuration) is 
expected to meet the 1.2ug/m3 incremental contribution to the annual average ambient concentration at 
any and all 'sensitive receptor locations'. 
A 105m stack would be needed (given the set of meteorological conditions tested) to ensure that 
nowhere in the domain – including the areas excluded by Schedule 3A the annual average will exceed the 
target value of 1.2ug/m3. 
All of the above statements are based on the (arbitrary) selection of the last 5 years of meteorology; no 
'engineering safety margin' was used beyond the extended set of years. 
NOx/NO2: the models were always run with NOx (conservative) and interpreted as NO2; for sensitivity 
analysis, alternative NO2 simulations based on the AERMOD/OLM version were tried. 

 58  The attention of the reader is drawn to the fact that the SIA commissioned for EIS 1. It was not updated 
when draft was prepared. This review was retained in this draft of the EIS because a high proportion of the 
interviewees indicated a preference for a floating LNG storage facility, which was also the preferred 
approach identified in the QRA 1 and QRA 2. In as far as the interviewees are concerned a dockside floating 
storage facility can be replaced by an off-shore facility of the type that has recently been submitted by the 
Government of Malta for the consideration of the European Commission (para 1.1.1.15 on page 52 et seq). 

 59  The SIA was carried out before the photomontages of the porposed development were prepared. The 
opinions of the respondents were therefore based their assumptions about how the development would 
look. This limitation should be borne in mind. Folllowing the completion of the first draft, members of the 
Marsaxlokk and Birżebbuġa communities did have the opportunity to look at the montages of the options 
tested in this draft. However, one should not expect this to mean that the residents of the two settlements 
are fully informed of the full implications of the proposed development. 

 60  This statement is not based on scientific research but on observations made by this EIA Coordinator of the 
construction sites of projects, the EIAs of which he has been involved in. 

 61  The BS 5228-2:2009 standard is entitled ' Code of practice for noise and vibration control on construction 
and open sites. Vibration' and gives recommendations for basic methods of vibration control relating to 
construction and open sites where work activities/operations generate significant vibration levels. This also 
includes industry-specific guidance. (BSI, 2008b) 

 62  The Environment Alliance consists of the Environment Agency (in England and Wales) (Environment Agency, 
2013), the Scottish Environment Ptrotection Agency (SEPA, 2013), and the Northern Ireland Environment 
Agency (NIEA, 2013) (NetRegs, 2013). 




