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Table 9-8: Seabird vulnerability 
Block Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
30/18 2 4 4 4 4 4 4 4 4 3 3 3 
30/19 3 4 4 4 4 4 4 4 4 3 4 3 
30/20 2 4 4 4 4 4 4 4 4 2 3 3 
30/23 2 2 3 4 4 4 4 4 4 2 3 3 
30/24 2 4 3 4 4 4 4 4 4 2 3 3 
30/25 2 4 3 4 4 4 4 4 4 2 3 3 
30/28 2 2 3 4 4 4 4 4 4 2 3 4 
30/29 2 4 3 4 4 4 4 4 4 2 3 4 
30/30 2 4 3 4 4 4 4 4 4 2 3 4 
31/21 2 4  4 4 4 4 4 4 2 3  
31/26 2 4  4 4 4 4 4 4 2 4  
      
Key 1 = Very High 2 = High 3 = Moderate 4 = Low Blank = No data 

Source: JNCC (1999) 
 
The data in Table 9-8 suggests seabird vulnerability is generally low for most of 
the year, with a significant increase in vulnerability in January and October.  
This increase in vulnerability is probably the result of the arrival of over-
wintering birds.  

9.4.3 Potential Impact Identification 

The EIA identified that during the project life cycle the activities listed in  
Table 9-9 have the potential to interact with seabirds.   

Table 9-9: Seabirds – potential impact identification 
Project Activity Aspect Potential Impact 
Construction 
Physical presence and 
movement of vessels Increased vessel activity in region Localised disturbance of 

seabirds from the sea surface 

Drilling of wells 
Discharge of chemicals (including WBM) 

Potential toxic effect Discharge of reservoir hydrocarbons 
Installation of flowlines Discharge of chemicals (including WBM) 
Production 
Physical presence, operation and 
maintenance of FPSO 

Discharge of produced water 
Potential toxic effect 

Discharge of chemicals 
Physical presence and 
movement of export tanker and 
supply vessels 

Subsea noise Localised disturbance of 
seabirds 

Accidental Events 
Chemical / hydrocarbon release 
(< 1 tonne) 

Diesel, crude or chemical spill (including 
OBMs) 

Smothering 
Potential toxic effects 

Chemical / hydrocarbon release 
(1-10 tonnes) 
Chemical / hydrocarbon release 
(> 10 tonnes) 
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In general, these aspects have the potential to adversely affect seabirds.  The 
EIA concluded that activities have the potential to create both these impacts, 
generally on a site specific basis (i.e., effects restricted to the project area).  
Some of the accidental events assessed potentially have a much wider area of 
impact e.g., the local or wider region.  The sensitivity of the impacts varies from 
low to medium depending on the activity but all impacts are restricted to short-
term effects.  The assessment is provided in Sections H of Appendix A2 and A3 
and Section F of Appendix A4. 

9.4.4 Mitigation Measures 

General mitigation measures to minimise the toxic potential of chemicals and 
thus reduce exposure concentrations for seabirds will be in place, as discussed 
in detail in Section 8.3.4 and Appendix A. 

Accidental spills of hydrocarbons present the largest potential impact on 
seabirds and as such the mitigation measures to prevent crude oil and diesel 
spills are discussed in more detail in this section.  EnQuest considers three 
levels of mitigation for hydrocarbon spills: 

1) Prevention 

In light of the significant consequences of a major accidental discharge, all 
operational personnel, whether in the direct employ of EnQuest or contractors 
will be made aware of existing environmental protection procedures and the 
crucial importance of maintaining the integrity of the containment policy.  The 
risk of a spill is mitigated on a daily basis by EnQuest employees and 
contractors following good practice codes, collision avoidance and fuel handling 
and transfer procedures.  Every effort will be made to prevent such spills.  It is 
noted that most spills occur during offshore fuel transfer operations (bunkering) 
and as such EnQuest are committed to the following measures:  

 Fuel will be transferred between the vessels via hoses that will be equipped 
with a one way valve. 

 Bunkering operations will be conducted during day light hours and in good 
weather, where possible.  If during winter this is not possible, transfers will 
be assessed to identify potential risks and any risks mitigated to acceptable 
levels.    

 A continuous watch will be maintained during offloading 

 All bunkering operations will be conducted in strict compliance to 
contractor’s procedures.  These procedures will be referenced in a 
combined EnQuest HSE Management System Bridging Document, which 
will be circulated to all appropriate personnel. 

 The management of bunkering operations will be discussed with the 
contractor’s team prior to commencement of operations. 

2) Control 

During the construction phase, the contractors owning each of the various 
construction vessels deployed will retain individual responsibility for spills and 
maintain approved shipboard oil pollution emergency plans (SOPEP).   

A Alma development OPEP will be developed in line with the Merchant 
Shipping (Oil Pollution Preparedness and Response Convention) Regulations 
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1998, the UK Energy Research Centre and the latest DECC guidance on OPEP 
requirements following the Gulf of Mexico spill.  The response to hydrocarbon 
release during the drilling and production phases will be outlined in an OPEP 
and referenced in a combined EnQuest HSE Management System Bridging 
Document, which will be circulated to all appropriate personnel. 

The OPEP will provide detailed hydrocarbon release and spill scenarios to 
enable the determination of appropriate offshore actions, and reporting and 
training requirements for mitigating accidental spillage throughout all phases of 
the development.  The OPEPs will provide further detail on this assessment 
and, in addition, will include: 

 Definition of the response actions, including the roles and responsibilities of 
offshore and onshore personnel.  

 Reporting requirements of incidents, both internally amongst the offshore 
team (including contractors), and externally to statutory bodies such as the 
DECC, Her Majesty’s Coast Guard (HMCG) and the JNCC. 

 Model-based methodologies for determining the volume and potential 
movement of slick based on the modelling. The scenarios identified for 
modelling as discussed below.  

Three possible incidents have been identified within the project scope as 
potential sources for a major spill of hydrocarbons (>10 tonnes):   

a) Loss of diesel inventory from the FPSO and tanker through collision – 
2,400m3 (2,016 tonnes) from the FPSO and 3,430m3 (2,881 tonnes) 
from the export tanker 

b) Loss of crude oil inventory from the FPSO and tanker through collision 
– A maximum of 100,000m3 (87,000 tonnes) as neither vessel will be 
full at the same time 

c) Loss of diesel inventory from the drilling rig – 1,665m3 (1,399 tonnes)  

Stochastic and trajectory modelling to determine the potential extents of the 
spills was undertaken for scenarios 1 and 2. Modelling was not undertaken for 
scenario 3 as it was a smaller volume than scenario 1 and therefore it can be 
inferred that the extent of the spill would be less.  For scenario 2, as neither 
vessel would be full at the same time, the larger inventory (export tanker) has 
been modelled.  The modelling results are presented in Section 7.3 and 
Appendix B. 

The most recent UK guidance on oil pollution emergency response requires 
Operators to model a loss of well control (blow out), as this although an 
extremely rare occurrence in the UK is considered to be the worst case volume 
of crude oil that could be spilt from a development.  After consultation with the 
DECC Offshore Inspectorate this modelling has not been run for the Alma 
development due to the low reservoir pressure.  From the very start of field life, 
reservoir pressure is such that ESPs will be required to pump crude oil out of 
the reservoir.  In the event that well control is lost the wells will effectively self-
kill.  Instead, the worst case crude spill would be if the FPSO and export tanker 
collided with each other.  As neither vessel will be full at the same time, only the 
larger crude oil inventory has been modelled (export tanker).  For the diesel, the 
combined inventories of both the FPSO and export tanker have been modelled.  
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EnQuest is also a member of OSPRAG which will provide support in the event 
of a major spill occurring. 

3) Remediation 

Any spills (crude oil, diesel or chemical), including sheens, will be reported to 
the statutory authorities using the PON1 system. 

For larger spills, a comprehensive range of back-up resources is available to 
EnQuest through oil spill providers.  This includes trained staff, aerial 
surveillance and dispersant spraying capabilities.  The EnQuest strategy for 
diesel spills in this region is to allow natural dispersion and to monitor the 
progress of this dispersion. In the unlikely event that a large crude spill occurred 
advice would be sought from the DECC, the Defra and the JNCC as to whether 
dispersant spraying would be appropriate and would be approved. 

9.4.5 Residual Impact Significance Assessment 

Mitigation measures taken during construction and production phases have 
been assessed to reduce the impact on seabirds in the area.  As such, none of 
these activities have been taken forward for residual impact significance 
assessment (see Sections H of Appendix A2 and A3). 

9.4.5.1 Accidental events: spill of hydrocarbon >10 tonnes 

There is the potential that seabirds could be significantly affected if a large 
crude oil spill was to occur.  As discussed in Section 7.2 the probability of a spill 
>0.1 tonnes occurring during drilling has been estimated as 24%.  Available 
data is not sufficient to calculate the probability of a spill >10 tonnes occurring 
but it is likely to be rare. The frequency of the flowline failing in open sea is 
0.00125 times per year.   

A diesel spill will rapidly evaporate on release and will naturally disperse in the 
high energy offshore environment.  Modelling, presented in Section 7.3.2, 
indicates that a diesel spill of 5,830m3 i.e., from a combined loss of inventory 
from the FPSO and export tanker, will naturally disperse and evaporate within 
10 hours.  As such, it is not considered that diesel will pose a significant threat 
to seabirds.  

A worst case crude oil spill scenario has been modelled to inform the EIA; a full 
loss of containment if the FPSO and export tanker were to collide. The 
modelling results are presented in Section 7.3.1.  In this scenario, modelling 
shows that in the event of a worst case (the larger inventory from the export 
tanker) crude oil loss of 100,000m3 (87,000 tonnes) then depending on the 
prevailing wind conditions at the time there is a 1% chance of oil beaching 
along a coastline of one of the countries bordering the North Sea.  Trajectory 
modelling indicates that:  

 With a prevailing wind towards the UK coastline:  86,393m3 of crude oil 
could beach on the North Yorkshire coastline  

 With a prevailing wind towards the nearest international boundary 
(UK/Norway):  161,742m3 of emulsified crude oil could beach on the Danish 
coastline  

Modelling results are presented in Appendix B. 
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A spill of the magnitude modelled above is likely to significantly impact 
populations of seabirds.  Seabirds that spend majority of the time on sea 
surface are most vulnerable as birds can be smothered by oil or their feathers 
can become contaminated with hydrocarbons, which in turn may be ingested.  
Seabird vulnerability to hydrocarbon pollution is highest in January and 
October.   

As the drilling rig will be on-site from December 2011 until January 2013, there 
will be overlap with the sensitive periods for seabirds. In addition, the FPSO will 
offload crude oil every two weeks throughout the year and therefore at some 
point each year operations will overlap with the sensitive periods identified.  In 
the event of a spill occurring, the required intervention response will be 
implemented to minimise the risk of smothering and species injury.  It is highly 
unlikely that a spill of the magnitude discussed above will occur. Mitigation 
measures outlined in the OPEP and management controls to eliminate spills 
should prevent any sizeable spills.  Given the likelihood of an impact occurring 
is unlikely the EIA concluded that residual significance of the impact is 
moderate. 

9.5 MARINE MAMMALS 

9.5.1 Baseline Data Sources 

This section draws upon information given in the following data sources: 

 Atlas of Cetacean distribution in northwest European waters (Reid et al. 
2003) 

 Background Information on Marine Mammals Relevant to SEA2 (DTI 
2001d). 

 Background information on marine mammals relevant to SEA 2 and 3 (DTI 
2002) 

 The effects of seismic activity on marine mammals in UK waters (Stone 
2003) 

 The protection of marine European Protected Species from injury and 
disturbance guidelines (JNCC 2010) 

 UK Offshore Energy Strategic Environmental Assessment. Environmental 
Report (DECC 2009b) 

9.5.2 Existing Baseline 

Distribution of species in UK waters is dependent on their lifestyle 
characteristics.  For example some species are more frequently found on the 
continental shelf or in areas of deep water (e.g., white-beaked dolphin), whilst 
others are more commonly found in inshore waters (e.g., bottlenose dolphin). 
There are eight marine mammal species that occur regularly over large parts of 
the North Sea (DTI 2001d): 

 Harbour porpoise (Phocoena phocoena) 

 Bottlenose dolphin (Tursiops truncatus) 

 White-beaked dolphin (Lagenorhynchus albirostris) 
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 Atlantic white-sided dolphin (Lagenorhynchus acutus) 

 Killer whale (Orcinus orca) 

 Minke whale (Balaenoptera acutorostrata) 

 Harbour seal (Phoca vitulina) 

 Grey seal (Halichoerus grypus) 

Cetaceans 

The CNS region is important for the three most abundant cetacean species in 
the North Sea: minke whale, harbour porpoise, and white-beaked dolphin. 
Current evidence suggests that the CNS is particularly important for the harbour 
porpoise.  Densities are greatest in summer, north of 56ºN and between 1ºE 
and 3°E (DTI 2001d).  This area includes the prospective field development 
location. 

Table 9-10 below details the cetacean sightings data for the Alma field.  This 
data suggests that nine species are present within and adjacent to the field and 
that most sightings occur during the summer months (Reid et al. 2003). 

Table 9-10: Cetacean observations in the area of interest 
Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Minke Whale 2 2 2 2 3 3 3 3 2 2 3 3 
Killer Whale 1 1 1     1    1 
Harbour Porpoise 1 1 1 1 2 3 4 2 2 2 1 1 
Risso's Dolphin 1  1    2 1 1  1  
White Beaked Dolphin 1 2 1 1 4 2 4 3 3 3 3 1 
White Sided Dolphin   1  1 1 3 2 4    
Bottlenose Dolphin 1 1 1 1 1 1 3 2 1 1 1 1 
Common Dolphin       2 2     
Key: Blank cell: Little or no observational effort and/or unlikely to be present in CNS, 1: Recorded in CNS, 2: Recorded in blocks 
adjacent to area, 3: Recorded in development area, 4: Frequent in development area. Source: Reid et al. (2003) 

 

Harbour porpoise, white-beaked dolphins, minke whales and killer whales are 
typically seen in pods of less than ten animals.  Activities that would disturb a 
significant group of these animals would have to be one that lasted for a 
considerably long period of time (JNCC 2010).  Atlantic white-sided dolphin, 
Risso’s dolphin and pilot whales tend to form pods of greater than twenty 
animals.   

Table 9-11 presents abundance and density estimates for the five species 
identified as occurring in the development area (taken from Table 8-10).  The 
conservation status of the species is also included.  It is an offence under the 
Conservation (Natural Habitats etc.) Regulations 1994 (as amended) (HR) and 
the Offshore Marine Conservation (Natural Habitats, etc.) Regulations 2007 (as 
amended in 2010) (OMR) to deliberately capture, injure, kill or disturb any wild 
animal of an EPS.  All cetacean species are designated as European Protected 
Species (EPS).  Disturbance of animals includes, in particular, any disturbance 
which is likely to:  

a) Impair their ability -  

(i) to survive, to breed or reproduce, or to rear or nurture their young; or 



ENQUEST HEATHER LIMITED 
ALMA FIELD DEVELOPMENT 

REPORT REF: P1459BA_RN2525_REV0 9-19 21/07/2011 

(ii) in the case of animals of a hibernating or migratory species, to hibernate 
or migrate; or 

b) Affect significantly the local distribution or abundance of the species to which 
they belong.  

Table 9-11: Cetacean population estimates and conservation status   
Species Natural 

Range 
(km2) 

UK 
Population 
Estimate 

SNS & southern CNS  Species 
Favourable 
Conservation 
Status 

Significant 
Group 
(animals) 

Population 
Estimate1 

Density 
(animals/km2) 

Harbour porpoise Unknown 328,200 129,000 
(39%) 

0.46 Favourable 4,600 

White-beaked 
dolphin 

Unknown 22,400 493 (2%) 0.0031 Favourable 450 

Minke whale 759,000 13,800 4,700 (34%) 0.017 Favourable 330 
White-sided dolphin Unknown 27,300 405 (1.5%) 0.0026 Unknown 100 
Bottlenose dolphin 759,000 8,000 395 (5%) 0.0032 Favourable 160 
Note 1: Percentage of UK population presented in brackets.  
Source: JNCC (2009), SCANS-II (2008), DECC (2009b)  

Pinnipeds 

The two most common species of pinniped (seal) in the North Sea are the 
harbour (or common) (Phoca vitulina) and grey seals (Halichoerus grypus).  

The harbour (common) seal is one of the most widespread pinniped species 
and has a practically circumpolar distribution in the Northern Hemisphere.  The 
distribution of harbour seals at sea is limited by the need to return to land 
periodically.  Until recently, data showed they were unlikely to be found more 
than 60km from the coast, although recent telemetry studies show a wider 
distribution across the North Sea (DTI 2002). 

Grey seals have a wide distribution across the north-western Atlantic, Baltic and 
north east Atlantic seas.  Populations in the North Sea account for 
approximately 50% (~70,000 individuals) of the northeast Atlantic population. 
Grey seals are mainly distributed around and between haul-out sites and 
foraging areas and are more commonly seen in the CNS and NNS than in the 
SNS (DTI 2002). 

It is possible that both species may be observed in the development area 
although it is unlikely given the distance offshore.  

9.5.3 Potential Impact Identification 

The EIA identified that during the project life cycle the activities listed in  
Table 9-12 have the potential to interact with marine mammals.   

In general, these aspects have the potential to adversely affect marine 
mammals, through risk of collision, disturbance and through the deterioration of 
individuals.  The EIA concluded that activities have the potential to create both 
these impacts, generally on a site specific basis (i.e., effects restricted to the 
project area).  Some of the accidental events assessed potentially have a much 
wider area of impact e.g., the local or wider region.  The sensitivity of marine 



ENQUEST HEATHER LIMITED 
ALMA FIELD DEVELOPMENT 

REPORT REF: P1459BA_RN2525_REV0 9-20 21/07/2011 

mammals to the impacts varies from low to medium depending on the activity 
but all impacts are restricted to short-term effects.  The assessment is provided 
in Section I of Appendix A2 and A3 and Section G of Appendix A4. 

Table 9-12: Marine mammals – potential impact identification 
Project Activity Aspect Potential Impact 
Construction 

Physical presence and movement 
of vessels 

Subsea noise Can cause physical injury or 
disturbance 

Anchoring Collision risk 

Discharge of sewage, grey water, food 
waste and drainage water 

Feeding impairment due to 
organic enrichment effecting 
balance of food chain 

Drilling of wells 

Discharge of chemicals (including WBM) 
Potential toxic effect 

Discharge of reservoir hydrocarbons 

Subsea noise Localised disturbance of 
marine mammals 

Installation of flowlines Discharge of chemicals (including WBM) Potential toxic effect 

Installation of FPSO Subsea noise Can cause physical injury or 
disturbance 

Production 

Physical presence, operation and 
maintenance of FPSO 

Presence of FPSO and anchors Collision risk 
Discharge of produced water 

Potential toxic effect 
Discharge of chemicals 

Physical presence and movement 
of export tanker and supply 
vessels 

Subsea noise Localised disturbance of 
marine mammals 

Accidental Events 
Chemical / hydrocarbon release 
(< 1 tonne) 

Diesel, crude or chemical spill (including 
OBMs) Potential toxic effect Chemical / hydrocarbon release 

(1-10 tonnes) 
Chemical / hydrocarbon release 
(>10 tonnes) 

 
9.5.4 Mitigation Measures 

General mitigation measures to minimise the toxic potential of chemicals and 
thus reduce exposure concentrations for marine mammals will be in place, as 
summarised in Table 12-2 and detailed in Sections I of Appendix A2 and A3 
and Section G of Appendix A4. 

Releases of hydrocarbons will be mitigated through a three stage process: 
prevention, control and remediation.  This is discussed in detail in Section 9.4.4 
and has not been repeated here.   

To mitigate potential near field impacts on marine mammals from subsea noise 
during piling, the JNCC ‘Statutory nature conservation agency protocol for 
minimising the risk of injury to marine mammals from piling noise’ (JNCC 2010) 
guidance on minimising disturbance will be followed.  EnQuest are committed 
to the following measures:   
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 Piling vessel will have a marine mammal observer (MMO) onboard. 

 Piling will not commence during periods of darkness or poor visibility (such 
as fog). 

 A pre-piling search will be conducted by the MMO.  Piling will not 
commence if marine mammals are detected within 500m of the activity or 
until 20 minutes after the last visual detection. 

 Slow start-up i.e., gradual ramping up of piling power, will be used for piling 
to ensure that any mammals outside the observation zone will have 
sufficient time to leave the area.  The soft-start duration will be not less than 
20 minutes. 

 If a marine mammal comes within 500m of the piling during the soft-start, 
then if possible the piling will cease or at the very least the power will not be 
ramped up further until the marine mammal has left the zone and there has 
been no further detection for at least 20 minutes.  

 If a marine mammal comes within 500m of the piling when piling at full 
power there is no requirement to reduce the power, it is deemed to have 
entered voluntarily.  

 If there is a break in the piling operations for a period greater than 10 
minutes then the pre-piling search and soft-start procedure should be 
repeated.  

 If required, EnQuest will apply for an EPS/wildlife licence.  Activities will be 
undertaken in accordance with any conditions attached to the EPS licence. 

EnQuest will comply with reporting requirements outlined in the protocol.   

9.5.5 Residual Impact Significance Assessment 

9.5.5.1 Subsea noise 

Cetaceans use sound to communicate, socially interact, and in some cases 
navigate using echolocation.  There are two principal effects to exposure to 
noise; physical injury or physiological effects and effects associated with 
behavioural disturbances.  Anthropogenic sources of noise therefore have the 
potential to interfere with their natural functions, and if the cetacean is within 
close proximity to loud noises, this can have the potential to cause physical 
injury (Stone 2003). 

During construction and production, a range of activities will generate low levels 
of underwater noise consistent with a development of this size.  These include: 
flowline laying and trenching, subsea installation, subsea monitoring and repair, 
vessel manoeuvring and drilling (see Section 6.1.2.3).  The majority of the noise 
sources are typical of construction activities associated with a small - to 
medium-sized development and are generally below 180dB.  However, it is 
possible that background subsea noise generated by construction vessels and 
drilling may be audible to marine mammals within 1km of the source of sound. 

The major source of underwater noise during construction will be from the piling 
of the FPSO anchors and riser tethers.  Impact piling involves the 
instantaneous application of pressure to a solid structure and is characterised 
by short, impulsive noise events as the pile drive strikes the pile.  Impact 
durations are typically between 50 and 100ms and intervals between impulses 
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range from one to two seconds.  The source level noise from this type of piling 
is related to the diameter of the pile being driven. 

Subsea noise can affect marine mammals in three ways: blast impact, 
lung/organ resonance and hearing impairment.  Of these three mechanisms, 
the first two have been discounted from the following assessment on the basis 
that mitigation measures will be in place to ensure that the piling activities will 
not commence with marine mammals in the immediate vicinity of the vessel. 

The potential for harm from noise is dependent on the animal’s hearing ability 
across the range of source frequencies. 

A noise exposure assessment has been carried out to ascertain whether injury 
and/or disturbance thresholds are likely to be exceeded.  The JNCC (2009) 
suggested risk assessment approach that has been followed is provided as 
Figures D-1 and D-2 in Appendix D. Below is a summary of the risk assessment 
and the main conclusions. 

Noise levels 

Piling noise is dependent on the pile diameter, depth and soil stiffness.  At the 
time of writing, piles have yet to be specified and a conservative assumption of 
24” diameter by 20m long has been applied.  This would lead to an estimated 
noise level of 189 dB SEL re 1µPa2-s at one metre from the source (assumed 
to be close to the seabed).  

Piling will be limited in duration to approximately two hours per pile, which 
includes handling of the pile and change over to the next pile.  15 piles will be 
driven during one 48 hour period.  The piles will be installed between January 
and April 2013. 

Could sound experienced exceed injury and disturbance thresholds? 

On the basis of observed cetacean physiological and behavioural responses to 
anthropogenic sound Southall et al. (2007) proposed precautionary noise 
exposure criteria for injury and behavioural responses.  To prevent injury in 
cetaceans, or a permanent shift in hearing thresholds the exposure threshold 
should correspond to a received sound exposure level (SEL) of 198dB re 
1µPa2-s or a received sound pressure level (SPL) of 230dB re 1 µPa whichever 
is exceeded first.  For pinnipeds the threshold for physical injury is 186dB re 
1µPa2-s.  The threshold for strong avoidance behaviour was established as a 
SEL of 160dB re 1µPa2-s for low frequency cetaceans (e.g., mysticetes) and 
180dB re 1µPa2-s for mid/upper frequency cetaceans (e.g., odontocetes).  

Sound is attenuated as it propagates through water and can be expressed as:  

SPL = SL – N log R  

In this equation SPL = sound pressure level, R is the distance from the source 
level (SL) and N is the attenuation constant associated with the method of 
spreading.  For this assessment spherical spreading (N=20) is assumed for the 
first 80m (i.e., until the sound wave reaches the seabed) and cylindrical 
spreading (N=10) thereafter. 

Assuming the source to be near the seabed, for a receptor 10m below the 
surface, the noise would have reduced to approximately 153dB SEL vertically 
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above the source. This is 7dB below the lowest of the above thresholds for 
strong avoidance behaviour (160dB SEL). 

Table 9-13 shows how the SEL attenuates with distance from the piling.  They 
also demonstrate that the SEL never exceeds the threshold for physical injury 
for cetaceans or pinnipeds, even within 1m of the sound source. 

Table 9-13: Sound exposure levels at distance 
Distance (m) SEL (dB) 

1 153 
25 153 
50 151 
100 149 
200 147 
300 145 
400 143 
500 143 

JNCC (2009) state that for most cetacean populations in UK waters, 
disturbance, in terms of the HR and OMR, is unlikely to result from single, 
short-term operations e.g., the driving of a dozen small diameter piles. Such 
activities would most likely result in temporary disturbance, which on its own 
would not impair the ability of an individual to survive, reproduce etc, nor result 
in significant effects on the local abundance or distribution.  Marine mammals 
are observed to show direct behavioural responses to certain types of severe 
subsea noise disturbance such as pile driving, including moving away from an 
area for a period of time, diving behaviour changes (e.g., reduced surfacing 
times), vocalisation changes and separation of mothers and calves (JNCC 
2010).  However, several authors have pointed out that the level of sound 
received does not seem to be the sole important aspect in determining the 
response and its significance (JNCC 2010).  

As discussed above, Southall et al. (2007) also proposed thresholds at which 
cetaceans may demonstrate avoidance behaviour.  The calculations shown 
above also indicate that noise levels never exceed the threshold for physical 
injury for cetaceans or pinnipeds within 500m of the piling activity (maximum 
SEL of 153dB at 1m).   

In conclusion, following the risk injury and non-trivial disturbance assessment 
flow charts (provided in Appendix D) as the sound experienced at 500m does 
not exceed the injury or deliberate disturbance thresholds, provided the 
mitigation measures are followed, there is a negligible risk of an offence under 
the Conservation (Natural Habitats &c) Regulations 1994 (as amended) and the 
Offshore Marine Conservation (Natural Habitats &c) Regulation 2007 (as 
amended in 2010). 

Based on the above assessment the EIA concluded that it is likely that subsea 
noise will adversely affect marine mammals and as such, the residual impact of 
noise during construction has been ranked as minor significance. 

9.5.5.2 Accidental events: spill of hydrocarbon >10 tonnes 

There is the potential that marine mammals could be significantly affected if a 
large crude oil spill was to occur.  As discussed in Section 7.2.1, the probability 
of a spill >0.1 tonnes occurring during drilling has been estimated as 24%.  
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Available data is not sufficient to calculate the probability of a spill >10 tonnes 
occurring but it is likely to be rare.  The frequency of the production flowline 
failing in open sea is 0.00125 times per year.   

A diesel spill will rapidly evaporate on release and will naturally disperse in the 
high energy offshore environment.  Modelling, presented in Section 7.3.2, 
indicates that a diesel spill of 5,830m3 i.e., from a combined loss of inventory 
from the FPSO and export tanker, will naturally disperse and evaporate within 
10 hours.  As such, it is not considered that diesel will pose a significant threat 
to seabirds.  

A worst case crude oil spill scenario has been modelled to inform the EIA; a full 
loss of containment if the FPSO and export tanker were to collide.  The 
modelling results are presented in Section 7.3.1.  In this scenario, modelling 
shows that in the event of a worst case (the larger inventory from the export 
tanker) crude oil loss of 100,000m3 (87,000 tonnes) then depending on the 
prevailing wind conditions at the time there is a 1% chance of oil beaching 
along a coastline of one of the countries bordering the North Sea.  Trajectory 
modelling indicates that:  

 With a prevailing wind towards the UK coastline:  86,393m3 of crude oil 
could beach on the North Yorkshire coastline  

 With a prevailing wind towards the nearest international boundary 
(UK/Norway):  161,742m3 of emulsified crude oil could beach on the Danish 
coastline  

Modelling results are presented in Appendix B. 

Although the region surrounding the Alma development is not considered to be 
particularly important for marine mammals from the sightings data shown in 
Table 9-10, pods and individuals have been observed in the area throughout 
the year.  Should a major release of crude oil occur, there is the potential that 
individuals could be affected.  In addition should any oil reach the shoreline, 
haul out sites for pinnipeds may be impacted.  Pinnipeds are particularly 
sensitive between October and January when they are on land pupping and 
again between February and March during their annual moult.  Neonatal pups 
are particularly at risk from oil coming ashore. 

Cetaceans have smooth hairless skins over a thick layer of insulating blubber, 
so oil is unlikely to adhere persistently or cause a breakdown in insulation. 
Marine mammals must surface to breathe and they may inhale vapours given 
off the spilt oil and their eyes may be vulnerable to major pollution. Indirect 
effects may also be caused through contamination and depletion of food 
resources. 

Due to the transient nature of cetaceans, it is likely that individuals not in the 
immediate area of the spill when it occurs will avoid the area and it is possible 
that the number of individuals affected could be small.  However, if a substantial 
number of a population where affected there could be knock on effects to 
breeding and the long-term viability of the population.  Recovery rates of land 
based marine mammals such as seals could be longer particularly if a spill 
affected a breeding season. 

It is highly unlikely that a spill of the magnitude discussed above will occur.  
Mitigation measures outlined in the OPEP and management controls to 
eliminate spills should prevent any sizeable spills.  Given the likelihood of an 
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impact occurring is unlikely the EIA concluded that residual significance of the 
impact is minor after mitigation. 

9.6 PROTECTED SITES AND SPECIES 

9.6.1 Baseline Data Sources 

The following baseline data sources were drawn upon to inform the baseline 
description: 

 Gardline Environmental (2011). Alma Field Development Site Survey: 
Environmental Baseline & Habitat Assessment Survey. Ref 8602 

 JNCC website www.jncc.gov.uk 

 Natura in UK Offshore waters: Advice to support the implementation of the 
EC Habitats and Birds (Johnston et al 2004) 

9.6.2 Existing Baseline 

There are a number of protected areas (designated under both UK and 
International legislation) concerned with the marine and coastal environment. 
The main designations are: special areas of conservation (SAC); special 
protection areas (SPAs), RAMSAR sites; and sites of special scientific interest 
(SSSI).  

The EC Habitats Directive requires member states to designate SACs for the 
protection of a number of habitats and species listed under Annex I and II of the 
Directive.  The main aim of the EC Habitats Directive is to promote the 
maintenance of biodiversity by requiring member states to take measures to 
maintain or restore natural habitats and wild species at a favourable 
conservation status. Each member state is required to propose a national list of 
sites for selection as a SAC. 

Of the 189 European habitats and 788 European species listed in Annexes I 
and II of the EC Habitats Directive, four habitats and over twenty species are 
known to occur, or could potentially occur, in UK offshore waters. Areas 
identified as potential Annex I habitat (PAIH) or areas containing Annex II 
species may in future been taken forward for selection as SAC. 

Advisory bodies, such as the Joint Nature Conservation Committee (JNCC), are 
currently identifying areas of offshore PAIH to be put forward to the government 
as Special Areas of Conservation (SACs) as part of the Natura 2000 in UK 
offshore waters programme (Johnston et al. 2004).  

No protected areas occur within 40km of the development.  The closest 
protected site to the field development is the Dogger Bank possible SAC, which 
lies approximately 78km south of the southern drill centre (Figure 8-2).  The site 
has been formally recommended to the UK Government by the JNCC but has 
yet to be submitted to / or approved by the European Commission for 
designation as a full SAC.  The pSAC supports communities typical of sandy 
sediments, characterised by polychaete worms, amphipods and small clams 
within the sediments and hermit crabs, flatfish and starfish on the seabed. 
Sandeels are abundant on the flanks of the bank and provide a food resource 
for seabirds, cetaceans and other commercial fish species, such as cod.  The 
Dogger Bank region is an important location for the North Sea harbour porpoise 

http://www.jncc.gov.uk/�
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population and as such they are included as a qualifying feature. Grey and 
common seals are known to visit the bank and are included as non-qualifying 
features at the site (JNCC 2011). 

The Alma site survey data was reviewed to assess the occurrence of habitat 
types listed on Annex I of the Habitats Directive.  The four Annex I habitat types 
known to occur in UK offshore waters are: 

 Reefs (stony and biogenic) 

 Sandbanks which are slightly covered by seawater at all times 

 Submarine structures made by leaking gases 

 Submerged or partially submerged sea caves 

No habitats or species of conservation significance under the UK’s Offshore 
Marine Conservation (Natural Habitats, &c) (Amendment) Regulations 2010, 
which implement the requirements of the EC Habitats Directive, were observed 
(GEL 2011).  

Annex II Species 

Of 788 European species listed in Annexes II of the EC Habitats Directive, over 
twenty species are known to occur, or could potentially occur, in UK offshore 
waters.  These are: 

 Cetacea - Dolphins, porpoises and whales (all species) 

 Sturgeon (Acipenser oxyrinchus) 

 Marine turtles (all species) 

 Barbel (Barbus barbus) 

 Grayling (Thymallus thymallus) 

 Atlantic Salmon (Salmo salar) 

 Seals – Common (Phoca vitulina) and Grey (Halichoerus grypus) 

 Shad - Allis (Alosa alosa)and Twaite (Alosa fallax) 

Of the Annex II species listed above, five species of cetacea and two species of 
pinniped are found within the vicinity of the project area.  Their distribution and 
sensitivity to the project are discussed in detail in Section 8.5 above.  

There is a Net Gain zone approximately 7.9km west from the Alma drill centre 
location (Figure 9-2).  This area has been identified as a potential marine 
conservation zone (MCZ) and could be designated as such in the near future. 
However, at the present time there is no statutory protection afforded to these 
areas and it is unlikely that this will come into affect prior to the construction of 
the Alma development area. 

9.6.3 Potential Impact Identification 

The EIA identified that during the project life cycle the activities listed in  
Table 9-14 have the potential to interact with protected sites and species.   
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Table 9-14: Protected sites and species – potential impact identification 
Project Activity Aspect Potential Impact 
Construction 

Physical presence and 
movement of vessels 

Anchoring Could affect integrity of protected site 

Subsea noise Can cause physical injury or 
disturbance to protected species 

Discharge of sewage, grey water, food 
waste and drainage water 

Potential toxic effects on protected 
species 

Drilling of wells 

Subsea noise Can cause physical injury or 
disturbance to protected species 

Discharge of cuttings Could affect integrity of protected site 

Discharge of chemicals (including WBM) 
Potential toxic effect on protected 
species Discharge of reservoir hydrocarbons 

Installation of flowlines 

Discharge of chemicals (including WBM) 
Physical presence of subsea 
infrastructure  and flowlines 

Could affect integrity of protected site Concrete mattressing and rock protection 
Installation of FPSO Anchoring 
Production 
Physical presence, 
operation and 
maintenance of FPSO 

Discharge of produced water Potential toxic effects through 
bioaccumulation of chemicals and 
hydrocarbons in food chain Discharge of chemicals 

Physical presence and 
movement of export 
tanker and supply vessels 

Subsea noise Can cause physical injury or 
disturbance to protected species 

Accidental Events 
Overboard loss of 
equipment or waste Dropped objects Could affect the integrity of a protected 

site 
Chemical / hydrocarbon 
release (< 1 tonne) 

Diesel, crude or chemical spill (including 
OBMs) 

Smothering of protected species 
Potential affects on integrity of a 
protected site 
 

Chemical / hydrocarbon 
release (1-10 tonnes) 
Chemical / hydrocarbon 
release (>10 tonnes) 

In general, these aspects have the potential to adversely affect marine 
mammals, through risk of collision, disturbance and through the deterioration of 
individuals.  The EIA concluded that activities have the potential to create both 
these impacts, generally on a site specific basis (i.e., effects restricted to the 
project area).  Some of the accidental events assessed potentially have a much 
wider area of impact e.g., the local or wider region.  The sensitivity of the 
impacts varies from low to medium depending on the activity but all impacts are 
restricted to short-term effects. 

9.6.4 Mitigation Measures 

The potential impacts on protected sites and species are the same as on the 
baseline physical and biological conditions of the project area, but with national 
or international consequences.  As such, measures to actively mitigate impacts 
on protected sites and species are similar to those employed to mitigate 
impacts on the individual components of the environment which the designation 
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protects.  These are discussed in detail in relevant sections of this ES e.g., 
seabed conditions (Section 8.4.4), benthic communities (Section 9.2.4), 
seabirds (Section 9.4.4) and marine mammals (Section 9.5.4). 

9.6.5 Residual Impact Significance Assessment 

9.6.5.1 Physical disturbance of a protected feature 

The Alma development does not lie within a protected area.  There are no 
protected sites within 40km of the development area; the closest protected site 
is the Dogger Bank pSAC which lies approximately 78km south of the southern 
drill centre.  Due to the distance involved, the project footprint is not expected to 
overlap with the site.  Therefore, the integrity of any protected site is not 
anticipated to be affected by the Alma development.  The impact on protected 
species of marine mammals and seabirds are discussed in Sections 9.4.5 and 
9.5.5 above. 

9.6.5.2 Subsea noise 

The residual impact assessment for the affect of subsea noise on protected 
species can be found in Sections 9.5.5.1 above. 

9.6.5.3 Accidental events: spill of hydrocarbon >10 tonnes 

There is the potential that protected sites and species could be significantly 
affected if a large crude oil spill was to occur.  As discussed in Section 7.2.1 the 
probability of a spill >0.1 tonnes occurring during construction has been 
estimated as 24%.  The frequency of the flowline failing in open sea is 0.00125 
times per year.  

The impact on protected species of marine mammals and seabirds are 
discussed in Sections 9.4.5 and 9.5.5 above. 

Although there are no designated protected sites within 40km of the Alma field, 
a major crude oil spill caused by a loss of containment due to collision (i.e., the 
FPSO and export tanker with each other) was modelled as the worst case 
scenario and the modelling results are presented in Section 7.3.1.  In this 
scenario, modelling shows that in the event of a worst case crude oil loss of 
100,000m3 (87,000 tonnes) (the larger inventory from the export tanker) then 
there is a 1% chance of oil beaching along the coastlines of the majority of 
countries bordering the North Sea.  Trajectory modelling indicates that, 
depending on the prevailing metocean conditions at the time, there is the 
possibility for crude oil to beach on the North Yorkshire and/or Danish coastline 
as summarised below and in Appendix B: 

As can been seen from Figure 9-3, there are numerous protected sites along 
the coastlines of those North Sea countries that could be affected by a spill of 
this magnitude. 

Should a spill occur that could potentially affect a protected area an intervention 
response would be required.  It is highly unlikely that a spill of the magnitude 
discussed above will occur.  Mitigation measures outlined in the OPEP and 
management controls to eliminate spills should prevent any sizeable spills.  As 
the likelihood of such a spill occurring is extremely rare the EIA concluded that 
residual significance of the impact is moderate.  
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10 IMPACTS ON HUMAN ENVIRONMENT 

This section describes the existing baseline human environment, the potential 
impacts arising from the Alma development project thereon, and their mitigation 
as appropriate.  The section also qualifies the significance of any residual 
impacts.  It follows the methodology set-out in Section 4. 

The human environment has been separated into the following sections: 

 Commercial fishing (Section 10.1) 

 Shipping and navigation (Section 10.2) 

 Other marine users (Section 10.3) 

 Archaeology (Section 10.4) 

10.1 COMMERCIAL FISHERIES 

10.1.1 Baseline Data Sources 

This section makes use of the following data sources: 

 MMO fisheries statistics from 2004 to 2009 (MMO 2011) 

 Fisheries Sensitivity Maps (Coull et al., 2008) 

10.1.2 Existing Baseline 

The North Sea is home to approximately 230 species of fish, thirteen of which 
are the main targets for commercial (direct human consumption) and industrial 
fisheries (where the catch is converted into fish meal and oil) (OSPAR 
Commission 2000).  For the purposes of this EIA “commercial fishing” includes 
all fishing for commercial gain (i.e., commercial + industrial).  Section 9.3 
provides more information on the fish species present in the Alma development 
area. 

Major UK and international fishing fleets operate in the North Sea, producing 
more than 3 million tonnes per annum and contributing approximately 4% of the 
world’s fishery production (Coull et al., 2008).  Fleets target both pelagic and 
demersal fish stocks, as well as significant shellfish stocks such as the 
commercially valuable Norway lobster (Nephrops). 

An assessment of the fishing industry in the region of the development has 
been derived from Marine Management Organisation (MMO) catch statistics for 
the period 2004 to 2010 (MMO 2011).  Statistics were obtained for the ICES 
rectangle 41F2, within which the Alma development area is located, and 
surrounding rectangles.  The data provides details on receiving port, species 
landed (live weight in tonnes) and value of species.  The data considers all 
vessels using UK ports and UK vessels using foreign ports but does not take 
into account foreign vessels landing at foreign ports. 
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The Alma development area is not considered to be a commercially important 
ground for pelagic and demersal species.  Analysis of the statistics indicates 
that: 

 Approximately 147.5 tonnes of fish and shellfish, worth approximately 
£130,233 are landed each year from ICES rectangle 41F2. 

 Overall catch (live weight tonnes) is dominated by the pelagic species 
herring (Clupea harengus) (447 tonnes in 6 years). 

 Herring, as well as the demersal species lemon sole (Microstomus kitt), and 
haddock (Melanogrammus aeglifinus) are the most commercially valuable 
species targeted in the region.  

 The shellfish fishery is of relatively low value (approximately £4,700 per 
year), with the majority of the catch represented by Norway lobster 
(Nephrops norvegicus), scallops and low value squid (Loligo vulgaris). 

An idea of the importance of commercial fishing in the immediate vicinity of 
Alma can be gained by comparing ICES rectangle 41F2 with those in the 
surrounding area (e.g., 40F1, 40F2, 41F1, 42F1 and 42F2).  This comparison is 
tabulated in Table 10-1 below and illustrated in Figure 10-2.  The table indicates 
that ICES rectangle 41F2 is the most productive and commercially valuable 
area for herring in the region, but that overall the commercial fishery is of 
moderate to low value in comparison to other areas.  The relative value of the 
fisheries within ICES rectangle 41F2, when compared to the rest of the North 
Sea, is low (Coull et al. 1998). 

Table 10-1: Value (£) of landing for the Alma development area and surrounding region 
(2004 – 2009) 
ICES Rectangle Herring Lemon Sole Plaice Haddock Nephrops 
40F1 32,166 39,423 23,392 108,757 159,255 
40F2 43,832 315,153 315,207 8,556 6,190 
41F1 - 130,531 30,308 126,942 2,048,093 
42F1 52,974 589,554 58,118 239,023 2,607,962 
41F2 118,677 321,514 59,519 186,439 22,315 
42F2 - 295,900 45,220 198,713 9,645 
Grand total (2004 – 2009) 
from all rectangles 247,649 1,692,075 531,764 868,430 4,853,460 
Catch from  41F2 as a 
percentage of total 
species specific catch 
from the area 47.9% 19.0% 11.2% 21.5% 0.5% 
Average annual catch 
from 41F2 19,780 53,586 9,920 31,074 3,720 

Source: MMO (2011) 

Fishing activity in the vicinity of Alma is generally low at the beginning of the 
year (January to March).  This rises to a peak in August before falling off again 
towards the end of the year with a small peak in December (Figure 10-1).  The 
bulk of the catch from ICES rectangle 41F2 (live weight tonnes) in 2004-2009 
was landed at either Scheveningen in The Netherlands (374 tonnes) or 
Peterhead, Aberdeenshire (303 tonnes).  A total of approximately 66 tonnes 
was also landed in Eyemouth, Berwickshire during this 6 year period. 
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The DECC Online Maritime Data GIS system (Maritime Data 2011) indicates 
that a moderate number of fishing vessels are also active in the area.  The 
development area is within an area of moderate fishing effort (based on days 
fished). 

Figure 10-2 shows the average annual catch (tonnes) and the average annual 
value of catch (£) in the Alma development area and surrounding region for the 
six year period 2004 – 2009. 

Figure 10-1: Seasonal variation in fishing activity (2004-2009) 

 
Source: MMO (2011) 
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10.1.3 Potential Impact Identification 

The EIA identified that during the project life-cycle the activities listed in 
Table 10-2 have the potential to interact with commercial fishing. 

Table 10-2: Commercial fishing – potential impact identification 
Project Activity Aspect Potential Impact 
Construction 

Physical presence and 
movement of vessels 

Increased vessel activity in region Exclusion from fishing grounds 
Potential collision risk Exclusion zones 

Anchoring Anchor mounds could snag 
fishing gear 

Drilling of wells Discharge of cuttings 

 Could snag fishing gear 
Installation of flowlines 

Concrete mattressing and rock 
placement 
Trenching and backfill 

Production 
Physical presence, operation and 
maintenance of FPSO 

Presence of FPSO and anchors Exclusion from fishing grounds 
Potential collision risk Exclusion zones 

Physical presence and 
movement of export tanker, 
support and supply vessels 

Increased vessel activity in region Exclusion from fishing grounds 
Potential collision risk Exclusion zones 

Presence of subsea infrastructure Physical presence of subsea 
infrastructure  and flowlines Could snag fishing gear 

Accidental Events 
Overboard loss of equipment or 
waste Dropped objects Could snag fishing gear 

Chemical / hydrocarbon release 
(< 1 tonne) 

Diesel, crude or chemical spill 
(including OBMs) 

Potential decrease in catch if 
stocks affected 
Damage to boats and gear 

Chemical / hydrocarbon release 
(1-10 tonnes) 
Chemical / hydrocarbon release 
(>10 tonnes) 

The EIA concluded that the majority of activities have the potential to impact 
commercial fisheries.  Typically, impacts are of low significance, with a site-
specific to low spatial extent.  The likelihood, severity and significance of the 
impacts have been assessed in Sections K of Appendices A2 and A3 and 
Section I of Appendix A4. 

10.1.4 Mitigation Measures 

Potential impacts requiring mitigation fall into two main categories:  

 Those that could impact directly on fishing (e.g., exclusion zones, hazards 
which could snag nets)  

 Those that affect the fish stocks.  

 Measures to mitigate the impact on fish species (through reduced water 
quality and toxic effects of chemicals) have been previously outlined in 
Section 9.3.4.  Measures relating to minimising the seabed footprint are 
outlined in Section 8.3.4 and have not been repeated here.  They have not 
been repeated in full here but are summarised in Table 12-2 and provided 
in Appendix A.  The mitigation measures of direct relevance to commercial 
fisheries are detailed below: 
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 To minimise snagging risks to fishing gear, a debris clearance survey will 
be conducted at the end of the construction phase and any significant 
objects will be removed.  If the object cannot be retrieved a PON2 will be 
submitted to the DECC. 

 To minimise collision risks, a 500m safety exclusion zone around the drilling 
rig will be enforced.  The drilling rig and construction vessels will be 
appropriately lit, sound warnings will be broadcast in poor visibility and all 
vessels will comply with IMO standards.  

 Via the Kingfisher fortnightly bulletins, Notices to Mariners and, where 
appropriate, VHF radio broadcasts users of the sea will be notified of:  

 The presence and intended movements of construction vessels 

 The presence of exclusion zones  

 The presence of new structures on the seabed and mattressed areas of 
seabed  

 All new wellheads will be within a 500m safety exclusion zones established 
around the southern and northern drill centres.  However, all wellheads are 
designed to be fishing friendly to designs approved by the Scottish 
Fishermen’s Federation (SFF).  

 Field construction and operation vessels movements will be minimised.   

 A 500m safety exclusion zone will be enforced around the FPSO for the 
duration of field life.  The FPSO will be appropriately lit, sound warnings will 
be broadcast in poor visibility and all support vessels in the field during 
production will comply with IMO standards. 

10.1.5 Residual Impact Significance Assessment 

Once mitigation measures are applied, the following activities have been 
progressed for residual impact significance assessment (see Section K of 
Appendix A2 and A3 and Section I of Appendix A4).   

10.1.5.1 Exclusion zones 

Three permanent 500m radius safety exclusion zones will be established 
around the northern and southern drill centres and the FSPO.  The safety 
zones will be enforced by a guard vessel.  There is potential for fishing vessels 
to be displaced from their fishing grounds due to the presence of the new 
zones.  Fishing activity in the region of Alma is moderate (based on days fished 
data, see above) and any impact will be restricted to the duration of field life (10 
years).  However, as the exclusion area is small in comparison to the wider 
CNS fishing grounds it is unlikely that any impact will be significant.  Overall, 
the conclusion of the assessment was that the field development will have a 
minor residual impact on commercial fisheries. 

10.1.5.2 Snagging hazards 

A number of subsea structures and residual footprints have the potential to 
present a snagging risk to fishing vessels.  For example, anchor mounds 
created by the drilling rig, the manifold, wellheads and flowlines.  Structures are 
designed to be fishing friendly i.e., they have raked sides that deflect trawl 
boards and will be within an enforced 500m safety zone.  Therefore, the 
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mitigation measures are considered to reduce the risk of fishing gear snagging 
to an acceptable level and negate any residual impact. 

10.1.5.3 Accidental Events: spills of hydrocarbons (>10 tonnes) 

A major crude oil spill has the potential to damage fishing vessels passing 
through the project location at the time of the event and has the potential to 
cause a decrease in catch if fish stocks are affected.  It is expected that if boats 
are present in the area at the time of a spill they will be able to avoid the slick 
so it is considered highly unlikely gear or boats will be damaged.  However, 
vessels may be excluded from the affected area during the clean-up operations. 
Generally, for short periods of time the fishing industry can relocate to other 
grounds without any detrimental impacts to catch, but a spill that affects large 
areas of sea may make it harder to relocate.  It fish stocks are contaminated 
they make take a number of years to recover and fishing grounds could be 
closed with substantial loss of income for industry.  Experience from major spills 
has shown that the long-term effects on wild fish stocks are unlikely because 
the normal over-production of eggs provides a reservoir to compensate for any 
localised losses.  However, there could be a loss of market confidence as 
people may be unwilling to buy fish caught in a contaminated area.  

Although the potential impacts could be of major significance to the fishing 
industry the fact that a spill of the magnitudes discussed above is highly unlikely 
has meant that the EIA concluded the residual impact is of minor significance. 

10.2 SHIPPING AND NAVIGATION 

10.2.1 Baseline Data Sources 

This section makes use of the following data sources: 

 Technical report on existing activities within SEA 2 (DTI 2001e) 

 Charting Progress 2: The State of UK Seas - a report by the UK Marine 
Monitoring and Assessment Strategy community (UKMMAS 2010) 

 Consent to Locate - Alma (Technical Note) (Anatec 2011) 

10.2.2 Existing Baseline 

Shipping activity is economically important for the east coast regions of England 
and Scotland and provides links with northern Europe from the Port of Tees and 
Hartlepool and from ports in the Firth of Forth, e.g., Rosyth and Edinburgh 
(UKMMAS 2010).  The CNS experiences moderate levels of shipping traffic 
associated with a number of major ports located along the coast.  These 
include international ports, import/export facilities, roll on – roll off (ro-ro) 
facilities, ship building yards, container and ferry services, bases for the 
offshore oil and gas industry and commercial fishing facilities.  The majority of 
routes transiting the Alma field have an average of 0.5 to 1 daily vessels 
passages, with some routes experiencing daily passage of 1-10 vessels (DTI 
2001e).  

As can been seen from Tables 10-3 and Figure 10-3 below, there are fourteen 
ship routes that pass within 12 nautical miles (nm) of the Alma development. 
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Table 10-3: Ship routes  
Route 
No. 

Description FPSO Northern Drill 
Centre 

Southern Drill 
Centre 

Ships 
Per 
Year 

% of 
Total 

CPA 
(nm) 

Bearing 
(°) 

CPA 
(nm) 

Bearing 
(°) 

CPA 
(nm) 

Bearing 
(°) 

1 Humber-Boknafjorden b* 1.2 299 0.5 119 0.6 299 50 5% 
2 Aberdeen-Esbjerg* 3.2 16 2.8 16 4.6 16 70 7% 
3 Norway S-Tees* 3.4 147 4.9 147 3.2 147 70 7% 
4 Aberdeen-Fife* 5.2 204 5.3 204 3.7 204 26 3% 
5 Volve Field-Rotterdam* 5.6 78 7.0 78 7.1 78 62 7% 
6 Lerwick-Amsterdam Direct 5.6 242 4.6 242 3.9 242 8 1% 
7 Norway S-Seaham* 5.9 326 4.4 326 6.1 326 10 1% 
8 Humber-Boknafjorden a* 6.6 296 4.8 296 5.9 296 200 21% 
9 Canada-Hamburg* 7.1 214 6.9 214 5.5 214 100 11% 
10 Hamburg-Moray Firth* 7.1 214 6.8 214 5.4 214 25 3% 
11 Tyne-Norway S* 7.2 330 5.8 330 7.6 330 20 2% 
12 Tyne-Kattegat* 8.2 157 9.5 157 7.7 157 235 25% 
13 Hamburg-Kirkwall 9.9 41 10.4 41 11.6 41 15 2% 
14 Montrose-Esbjerg* 11.5 194 11.8 194 10.0 194 45 5% 

TOTAL 936 100% 
* Where two or more routes have identical Closest Point of Approach (CPA) and bearing they have been grouped together. In this 
case, the description lists the sub-route with the most ships per year 
Source: Anatec (2011) 

Figure 10-3: Shipping Route Positions within 10nm of Alma Locations 

 
Source: Anatec 2011 

The fourteen shipping routes are trafficked by an estimated 936 ships per year 
passing within 12nm of the three Alma locations.  This corresponds to an 
average of 2 to 3 vessels per day.  The majority of these vessels are either 
cargo ships or tankers, with the highest percentage of these vessels being 
1,500 - 5,000 tonnes in size.  The only route to pass within 2nm of Alma (Route 
1) is used by an estimated 50 vessels per year between Humber and 
Boknafjorden in Norway.  The route passes northwest of the FPSO location at a 
mean distance of 1.2nm, southeast of the northern drill centre at a mean 
distance of 0.5nm and northwest of the southern drill centre at a mean distance 
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of 0.6nm.  The next closest mean route position passes over 2nm from the 
Alma locations (Anatec 2011). 

In addition, a moderate number of fishing vessels will be present in the area 
surrounding the Alma development (Maritime Data 2011). 

Collision Risk 

The likelihood of collision with the FPSO has been calculated taking into 
account the fact that the FPSO will be turret moored and is therefore assumed 
to freely weathervane bow-on into the wind direction.  The collision frequency 
per wind direction was then calculated and the results then factored by the 
annual probability of each wind direction (Anatec 2011).  The annual 
ship/installation collision frequencies (distributed by impact energy) are shown 
in Table 10-4 below. 

Table 10-4: Ship/Installation collision frequencies estimated for Alma FPSO 
Impact Energy (MJ) Annual Collision Frequency 

0 - 20 9.4E-06 
20 - 50 3.1E-05 
50 - 100 5.5E-05 
100 - 200 4.7E-05 
≥ 200 3.7E-05 
Total 1.8E-04 

Source: Anatec 2011 

Therefore, the annual ship collision frequency for the Uisge Gorm FPSO at 
Alma is estimated to be 1.8 x 10-4 (Anatec 2011). 

10.2.3 Potential Impact Identification 

The EIA identified that during the project life-cycle the activities listed in Table 
10-5 have the potential to interact with shipping and navigation.  However, the 
likelihood of an impact occurring is unlikely, restricted to the local region and is 
likely to be low in magnitude.  Any impacts from the drilling of wells and the 
presence of pipeline laying vessels (PLV) will be short in duration but the 
presence of the FPSO for ten years or more may have a longer lasting effect on 
shipping.  A 500m temporary safety exclusion zone will be established around 
the PLVs.  
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Table 10-5: Shipping and navigation – potential impact identification  
Project Activity Aspect Potential Impact 
Construction 

Physical presence and movement of 
vessels 

Physical presence and 
movement of vessels 

Exclusion zone could impede 
shipping lanes 
Increased collision risk 

Production 
Physical presence, operation and 
maintenance of FPSO 

Presence of FPSO and 
anchors Exclusion zone could impede 

shipping lanes 
Potential collision risk  Physical presence and movement of 

export tanker and supply vessels 
Increased vessel activity in 
region 

Accidental Events 
Overboard loss of equipment or waste Dropped objects Could cause hazard to shipping 

Chemical / hydrocarbon release (>10 
tonnes) 

Diesel, crude or chemical spill 
(including OBMs) 

Damage to vessels 
Restrictions on shipping lanes 

10.2.4 Mitigation Measures 

Mitigation measures will be as per Section 10.1.4 with the addition of the 
following: 

 A 500m safety exclusion zone around the FPSO and drilling rig will be 
enforced.  

 All construction and operation vessel movements will be kept to a minimum.   

 The FPSO, drilling rig and support vessels will be appropriately lit and 
sound warnings will be broadcast in poor visibility.  

 Other users of the sea will be notified of the presence and intended 
movements of vessels associated with the development through Kingfisher 
fortnightly bulletins, notices to mariners, and regular VHF radio broadcasts. 

 All vessels associated with the development will follow IMO Standards and 
will be properly marked.    

 An OPEP will be in place to mitigate any spills and pipelines will be tested 
to ensure integrity.    

 EnQuest will have a collision risk management plan in place for the 
proposed development, compliant with IMO standard requirements.  

10.2.5 Residual Impact Significance Assessment 

Once mitigation measures are applied, the following activities have been taken 
forward for the residual impact significance assessment (see Sections L of 
Appendices A2 and A3 and Section J of Appendix A4).   

10.2.5.1 Physical presence and movement of vessels 

The nearest shipping lane is within 2nm of the Alma development.  Some 
shipping will be displaced from the immediate vicinity of the development; 
however there is ample sea room to do so.  The 500m safety exclusion zone 
around the drilling rig and FPSO is intended to prevent potential collisions with 
any vessels that may be in the area.  This will be enforced by a guard vessel. 
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As such, it is concluded that the presence and movement of vessels will have 
no residual impact on shipping and navigation.  

10.2.5.2 Accidental events: spill of hydrocarbons (>10 tonnes) 

Spill modelling (Section 7 and Appendix B) shows that in the event of a total 
loss of containment from the FPSO and/or export tanker (due to collision with 
each other); depending on the prevailing wind conditions at the time, large 
areas of the North Sea area could potentially be affected if no intervention 
measures are taken.  However, an incident of this magnitude is unlikely. 

If the spill is extensive then shipping lanes in the region could be closed to 
facilitate oil spill response operations to be implemented.  Similarly, it is 
possible that shipping lanes could be routed around the affected area.  There is 
the risk of economic impacts on shipping associated with longer routes and 
delays.  Due to the rarity of such an event, the residual impact has been 
assessed as of minor significance. 

10.3 OTHER MARINE USERS 

10.3.1 Baseline Data Sources 

Sources of data used in this section include: 

 Data from the Crown Estate on offshore windfarm areas and marine 
aggregate dredging sites (Crown Estate 2011) 

 Oil and gas infrastructure data (UKDeal 2010) 

 Atlas of recreational boating (RYA 2008)  

 Cables data (KISCA 2010)  

 Admiralty charts for the area showing military practice and exercise areas 

10.3.2 Existing Baseline  

Other marine users are all other users of the marine environment, not including 
commercial fisheries and shipping which have been assessed separately in this 
report.  This includes (but is not limited to) recreational users, other oil and gas 
developments and wind farm installations. 

Given the distance of the Alma field from the nearest landfall (i.e., 274km from 
the Northumbrian coastline) the majority of activity within the area is associated 
with offshore oil and gas exploration and production (See Figure 10-4).  

The following oil and gas infrastructure is located within 40km of the Alma 
development area; 

 123 wells (see Table 10-6); one platform (Clyde), one FPSO (Janice Alpha) 
and 4 pipelines.  

 The nearest platform to the development is the Clyde platform, located 
38km northwest of the northern drill centre.  

 One pipeline transects Block 30/24. This is the Norpipe system Ekofisk 2/4J 
to Teeside oil pipeline which runs through the north east corner of the 
Block, 15.5km north-west of the northern drill centre. 
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Table 10-6: Wells within 40km of the development  
  Activity Status 

Completed Suspended Plugged and abandoned Unknown TOTAL 
Appraisal 7 6 8 1 22 

Exploration 4 2 45 1 52 

Development 18 16 15 0 49 

Total 29 24 68 2 123 

Other marine users in the vicinity of the project include: 

 Seven telecommunications cables within 40km of the project area.  The 
closest cable is the Norsea AS cable which links the Valhall complex and 
the Clyde platform.  At its closest point the cable is 28km north east of the 
Uisge Gorm FPSO. 

 The Dogger Bank Round 3 licensed wind farm zone is located 53km to the 
south of the southern drill centre.   

 Recreational boating - a lightly used recreational sailing route6 passes 
through the centre of Blocks 30/24 and 30/25, 6km northwest of the 
northern drill centre.  There are several yachting routes, general sailing 
areas and racing areas near the coast but the development is far enough 
offshore for general sailing not to occur in the vicinity (RYA 2008).  

 Marine aggregate dredging site, Area 466/1 application area, licensed to 
Cemex UK Marine Ltd, is the closest to the project area, situated 139km 
southwest of the southern drill centre. 

 There are no military practice and exercise areas (PEXA) or munitions 
dumping sites within 100km of the project area. 

  

                                                      
6 Light Recreational Route - as defined in the UK Coastal Atlas of Recreational Boating, RYA 2008 
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10.3.3 Potential Impact Identification 

The EIA identified that during the project life cycle the activities listed below 
have the potential to interact with other marine users (Table 10-7). 

Table 10-7: Other marine users’ potential impact identification  
Project Activity Aspect Potential Impact 
Construction 

Physical presence and movement of 
vessels 

Physical presence and 
movement of vessels 

Localised displacement of other 
marine users 
Increased  collision risk 

Anchoring 
Anchors could impact other 
existing infrastructure 
Increased  collision risk 

Production 
Physical presence, operation and 
maintenance of FPSO 

Presence of FPSO and 
anchors Localised displacement of other 

marine users 
Increased  collision risk 

Physical presence and movement of 
export tanker and supply vessels 

Increased vessel activity in 
region 

Accidental Events 
Overboard loss of equipment or waste Dropped objects Could cause hazard to shipping 

Chemical / hydrocarbon release (< 1 
tonne) 

Diesel, crude or chemical spill 
(including OBMs) 
 

Damage to vessels  
Restricted access 

Chemical / hydrocarbon release (1-10 
tonnes) 
Chemical / hydrocarbon release (>10 
tonnes) 

 

The likelihood of activities affecting other marine users was assessed as being 
unlikely given the historical use of the development area for oil and gas activity. 
If impacts were to occur they would be relatively site specific, low in magnitude 
with a short-term duration.  

10.3.4 Mitigation Measures 

Marine users will be notified of the presence and intended movements of 
construction vessels and the presence of new structures via the Kingfisher 
fortnightly bulletins, Notices to Marine and, where appropriate, VHF radio 
broadcasts.  In addition, EnQuest will have a collision risk management plan in 
place for the proposed development, including the deployment of a guard 
vessel on station.   
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10.3.5 Residual Impact Significance Assessment 

Mitigation measures are considered to be sufficient to reduce the impact on 
other marine users in the area.  One activity has been taken forward for the 
residual impact significance assessment (see Sections M of Appendices A2 
and A3 and Section K of Appendix A4). 

10.3.5.1 Accidental events: spill of hydrocarbons (>10 tonnes) 

Spill modelling (Section 7 and Appendix B) shows that in the event of a total 
loss of containment from the FPSO and/or export tanker (due to collision with 
each other); depending on the prevailing wind conditions at the time, large 
areas of the North Sea area could potentially be affected if no intervention 
measures are taken. 

Oil spill modelling indicates that oil has the potential to beach along the coast. 
In this situation there is the potential that near shore recreation could be 
affected if restrictions are imposed to assist with response operations.  There 
may also be knock-on effects on the tourist industry if the spill beaches in 
substantial quantities.  As the likelihood of such an event occurring is highly 
unlikely, the EIA concluded that the residual impact is of minor significance. 

10.4 ARCHAEOLOGY 

10.4.1 Baseline Data Sources 

Prehistoric Archaeology 

Data concerning the general submarine archaeology of the North Sea was 
compiled as part of the Strategic Environmental Assessment for areas SEA2 
and SEA3 (Flemming 2002).  In addition, some information is available under 
the aegis of the Aggregates Levy Sustainability Fund (ALSF).  This represents 
a pilot study and is currently restricted to near coastal areas (Wessex 
Archaeology 2008). 

Historic Remains 

Information on the status of wrecks is available through the Maritime and 
Coastguard Agency (MCA 2011). 

10.4.2 Existing Baseline 

10.4.2.1 Prehistoric Archaeology 

As a result of glaciation episodes peaking at about 280,000 yrs before present 
(B.P.), 150,000 yrs B.P. and 20,000 yrs B.P., the sea bed of what is now the 
North Sea has been repeatedly exposed and there is significant evidence that 
areas of the North Sea not covered by ice were habitable.  While older remains 
(>100,000 yrs) are unlikely to have been preserved as far north as Alma, as the 
area was glaciated prior to this, more recent artefacts may be present.  At its 
greatest extent, some 15,000yrs B.P. the so-called Doggerland may have 
extended as far north as 61°N, with the Alma area remaining as dry land for 
about 5000 years.  It is possible, therefore, that individual artefacts, such as 
stone tools, or remains of settlement sites could be encountered during 
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operations at Alma.  If properly reported and conserved such remains could 
provide significant information concerning early human development in the 
Doggerland region. 

It is likely that any sites discovered will be within the jurisdiction of the Ancient 
Monuments and Archaeological Areas Act 1979. 

While this act is primarily land based, it has also been applied to provide some 
protection for underwater sites.  The Act provides for the scheduling of 
‘monuments’, which encompasses buildings, structures or work, cave or 
excavation, vehicle, vessel, aircraft or other movable structure. In order to be 
eligible for scheduling, a ‘monument’ must be of national importance. 

Geophysical and geotechnical survey results (Gardline 2011) do not show any 
anomalies typically associated with archaeological sites. 

10.4.2.2 Historic Remains 

Throughout the historical period there have been important trade and other 
routes across the North Sea.  While the majority of wrecks resulting from 
natural events (storms etc) are likely to be coastal in nature some may have 
occurred in deeper water.  The more likely cause of deep water wrecks 
(including aircraft remains) is wartime activity. 

Wreck material (broadly any artefact on the seabed as a result of once being on 
board of or part of a vessel) is presumed to have an owner irrespective of date 
of loss.  It is a legal requirement (under section 236 of the Merchant Shipping 
Act 1995) that recovered wreck material should be reported to the Receiver of 
Wrecks.  

Three key pieces of legislation (MCA 2011) applicable to the protection of 
wrecks in UK waters are: 

Protection of Wrecks Act 1973 

This act provides for 

 Protection for designated wrecks which are deemed to be important by 
virtue of their historical, archaeological or artistic value. 

 Protection for wrecks that are designated as dangerous by virtue of their 
contents (e.g. ammunition transporters). 

The Protection of Military Remains Act 1986 

 This Act makes it an offence to interfere with the wreckage of any crashed, 
sunken or stranded military aircraft or designated vessel without a licence. 
This is irrespective of loss of life or whether the loss occurred during 
peacetime or wartime.  All aircraft which have crashed while on military 
service (including non-UK) receive automatic protection, but vessels must 
be individually designated. 

 Sites may be designated as Protected Places (automatic for military aircraft, 
but for vessels requires designation by name, although the location may not 
be known) or as Controlled Sites. 
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Ancient Monuments and Archaeological Areas Act 1979 

 As per Section 9.4.2.1 above, is possible that any wrecks discovered will be 
within the jurisdiction of the Ancient Monuments and Archaeological Areas 
Act 1979. 

In conclusion, there are no known wreck sites (or any other historical remains) 
within the Alma area and no indication from the survey data (GEL 2011) that 
any such sites are likely to be present.  If present remains may be fragmentary, 
particularly where these are a result of wartime activity.  Part of the reason for 
protection of such sites is the risk of munitions being present in the vicinity of 
the wreckage.  Unexploded munitions are not rendered safe on immersion in 
water, and may become dangerously unstable. 

10.4.3 Potential Impact Identification 

The EIA has identified that during the project life cycle, the activities listed 
below have the potential to interact with archaeology (Table 10-8). 

Table 10-8: Archaeology potential impact identification  
Project Activity Aspect Potential Impact 
Construction 

Physical presence and movement of 
vessels Anchoring 

Physical damage to existing 
and undiscovered archaeology 

Installation of flowlines 
Physical presence of subsea 
infrastructure  and flowlines 
Trenching and backfill 

Production 
Physical presence, operation and 
maintenance of FPSO 

Presence of FPSO and 
anchors 

Physical damage to existing 
and undiscovered archaeology 

Accidental Events 

Overboard loss of equipment or waste Dropped objects Physical damage to existing 
and undiscovered archaeology 

The impact of disturbance of an archaeological site is related to the cultural 
value of a site.  This is likely to be increased if a site: 

 Establishes evidence of human occupation in areas where there was no 
previous evidence 

 Contains examples of previously unknown or poorly preserved artefacts 

 Is of historical significance 

Uniquely among environmental impacts the discovery of archaeological 
remains provides an opportunity for positive (i.e., beneficial) impact if such 
remains are promptly reported and made available for preservation.  It is not 
possible to predict the finding of submerged pre-historic sites.  However, if 
found such discoveries will be of inestimable importance to our understanding 
of the early settlement of North West Europe.  Correct recording and 
preservation of any artefacts or remains found is both a legal obligation and 
would be likely to have a high positive publicity value.   
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10.4.4 Mitigation Measures 

The British Marine Aggregate Producers Association (BMAPA) has produced a 
protocol for reporting finds of archaeological interest (Wessex Archaeology 
2005).  This has the specific aim of reducing adverse effects of marine 
aggregate dredging on the historic environment.  However, it is equally 
applicable to other industries working in the North Sea.  These protocols will be 
followed in the event of discovery of artefacts on the seabed, which could 
potentially be of archaeological significance. 

10.4.5 Residual Impact Significance Assessment 

It is unlikely that any remains of archaeological significance exist within the 
Alma area.  However, in the unlikely event of an unforeseen site discovery, the 
proposed mitigation measures would ensure damage to the site would be 
minimised and the nature of the discovery properly reported.  It is therefore 
likely that any damage would be of minor significance, while the value of the 
discovery may be of moderate/major (positive) significance. 
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11 CUMULATIVE AND INDIRECT IMPACTS 

As discussed in Section 4.2, the EIA has given consideration to cumulative and 
indirect impacts and interactions.  

The definitions of these three types of impact overlap, generally without any 
agreed and accepted definitions.  For the purposes of this assessment, the 
definitions proposed by the European Commission (1999) have been used.  
The definitions are as follows: 

 Indirect Impacts (secondary impacts) – Impacts on the environment, which 
are not a direct result of the project, often produced away from or as a 
result of a complex pathway.   

 Cumulative Impacts – Impacts that result from incremental changes caused 
by other past, present or reasonably foreseeable actions together with the 
project.   

 Impact Interactions – The reactions between impacts whether between the 
impacts of just one project or between the impacts of other projects in the 
area.   

It is difficult to quantify indirect impacts due to the project but where possible 
this was undertaken as part of the main EIA.  For example, the potential for 
chemicals to bioaccumulate up the food chain and affect the top predators such 
as seabirds and marine mammals.  In addition, the EIA also considered 
cumulative impacts from similar activities within the project e.g., the combined 
effects on habitat loss from numerous types of seabed disturbance.  The results 
of this assessment are therefore discussed in Sections 8, 9 and 10 and in 
Appendix A.  

This Section focuses on the potential for cumulative and indirect impacts and 
interactions relative to Alma and:  

 Past and future oil and gas developments (Section 11.1) 

 Other seabed/marine users e.g., commercial fishing, wind farms, marine 
aggregate extraction (Section 11.2) 

 Climate change (Section 11.3) 

11.1 OTHER OIL AND GAS DEVELOPMENTS 

The Alma development field lies in a mature oil and gas producing area within 
the CNS.  Formerly called the Argyll field, it was discovered in 1971 and 
brought on stream as the UK’s first offshore oilfield in 1975 before being 
decommissioned in 1992 (DTI 2001c).  The Argyll field was renamed Ardmore 
and redeveloped in 2003 before again being decommissioned in 2008.  There 
is little current existing infrastructure in the immediate area of the development 
with the nearest oil and gas activity at the Clyde platform 40.5km to the north-
west.  However, the long-established, and on-going, oil and gas exploration and 
production activities of the wider region, gives rise to the potential for 
cumulative environmental impacts. 
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It is possible that, in future, EnQuest may drill an additional production well in 
the Galia field, situated within Block 30/24 (Figure 11-1).  If the well goes ahead 
it would be tied-back to the northern drill centre via a new flexible production 
flowline and control umbilical.  Construction of the well and flowline will probably 
be along the same lines as the wells and flowlines in the Alma development, 
with the exception that the production flowline from Galia to the northern drill 
centre will be trenched.  The project will require a full EIA, whether as an 
Addendum to the Alma Field ES or as a separate field ES in its own right.  
However, it can be assumed that the tie-back would have the following seabed 
footprint: 

 Anchor mounds and scars from a new drilling rig location affecting 
2,600m2 of seabed 

 Trenching and backfill of the new 6km flowline would affect approximately 
12,000m2 of seabed 

 500m radius safety exclusion zone established around the wellhead 

EnQuest are not aware of any other new developments in a 40km radius of the 
Alma development. 

Figure 11-1: Galia production well in relation to the wider Alma development 

 

Note: Image is for illustrative purposes only and does not necessarily reflect exact layout of flowlines and 
associated infrastructure 
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11.1.1 Deterioration in local air quality 

The EIA concluded that the meteorological conditions in the CNS were of 
sufficient strength to enable rapid dispersion and dilution of SOx and NOx 
emissions from construction and production activities.  Air dispersion modelling 
indicated that gas concentrations would be significantly below guideline levels 
for human health and environmental protection within 500m of the discharge 
point i.e., from either a vessel, rig or FPSO (see Section 8.1.5.1).  The majority 
of the Alma construction and production emissions will occur in the vicinity of 
the proposed FPSO, 40.5km from the nearest existing installation and 273km 
from the nearest coastline.  In conclusion, Alma is considered to be sufficiently 
distant from any planned or existing developments such that a cumulative 
impact of emissions on air quality is unlikely to occur. 

The effects of the gases on the Alma workforce are dealt with under 
occupational health regulations and again are out of scope of this assessment. 
In addition, the generally windy offshore conditions will aid in the dispersion of 
gases and as such cumulative impacts of atmospheric emissions from the 
development on regional background levels are considered insignificant. 

11.1.2 Deterioration in water quality 

During construction and production, there is likely to be chemical discharges 
including discharges of WBM. The chemicals discharged are relatively benign, 
the majority being risk assessed by the CEFAS as HQ colour band Gold or 
OCNS category E.  These are categories for products that present the lowest 
hazard to the environment.  Residual currents are such that chemical 
discharges are likely to be rapidly diluted and dispersed (see Section 8.2.5). 
The discharge of these chemicals will be short lived and wells will be drilled 
sequentially reducing any combined toxic impacts.  Therefore, no cumulative 
impacts on water quality are expected during the construction and production 
phases of the Alma development with the other installations in the vicinity of the 
development. 

All of the five installations within 50km of the Alma project area (Clyde, Auk A, 
Fulmar AD, Ekofisk and Judy) discharge produced water to the marine 
environment (DECC 2011).  At Ekofisk, which is in the Norwegian sector of the 
North Sea, a purification process is used onboard the platform which reduces 
hydrocarbon content from 30mgl-1 to only 2 to 4mgl-1 (ConocoPhillips 2011).  All 
UK discharging facilities comply with the 30mgl-1 regulatory standard for 
produced water.  Under normal operating conditions, all produced water from 
the Alma development will be re-injected into the water injection wells.  It is only 
if the system trips, that there is a possibility that produced water will be 
discharged overboard from the FPSO. 

Historic research has shown that, due to the rapid dilution, low concentrations 
and low toxicities of contaminants in produced water, discharges in the North 
Sea have low potential for biological impact (Wills 2000).  Dilutions required for 
no observed effect concentration (NOEC) are achieved within five minutes, 
within 10m to 100m from the discharge point.   

As the nearest of the five platforms to Alma is 40.5km (i.e., Clyde), it is likely 
that there will be little or no residual hydrocarbon contamination, during normal 
operational activities, from other developments around the project area, 
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therefore cumulative impacts are not expected. In addition, although the FPSO 
will be present on site for the field life (10 years), during this time all sewage 
and food waste is macerated before being discharged overboard.  Discharges 
from visiting vessels will undergo the level of treatment required by shipping 
regulations.  Given the mitigation measures in place and the distance to the 
nearest discharging facility (Clyde), cumulative effects on water quality are 
unlikely.  

11.1.3 Disturbance of seabed sediments 

As discussed in this document, the Alma field development will disturb 0.04km2 
of seabed (see Section 6.1.3.4).  The EIA has concluded that the development 
will have a minor impact on seabed sediments.  Disturbance may be visible for 
up to 5-10 years after construction in the form of anchor/chain footprints, or the 
presence of cuttings piles.  However, in general, although disturbed, the 
composition of surface sediments in the development area will remain 
unchanged.  

In addition, given background levels of contamination associated with the 
previous use of the area for oil and gas development, levels of hydrocarbon 
contamination are not expected to increase above existing historical levels.  No 
lasting effect on seabed conditions is expected.   

It can be assumed that a similar level of disturbance will be observed at the 
other field developments planned for the CNS.  Generally, the development 
projects are widely spread and footprints will not overlap.  It is possible 
cumulative impacts relative to discharges from neighbouring oil and gas 
facilities operating contemporaneously may arise.  However, the closest 
discharging facility (Clyde) is over 40km from Alma, suggesting a low potential 
for cumulative impacts.  

11.1.4 Disturbance of habitats or species 

Drill cuttings 

There are no other oil and gas developments within 40km of Alma which will be 
under construction at the same time as the Alma development.  Although the 
drill cuttings piles for the Alma wells (at their respective drill centres) have the 
potential to overlap, there is not considered to be any potential for cumulative 
impacts on habitats or benthic species as a result of this aspect of the 
development in combination with any other development.   

Pipeline burial 

The seabed in immediate vicinity of the Alma development is likely to be visibly 
disturbed on completion of trenching, backfilling and deployment of anchors 
from the pipeline installation vessel.  On retrieval, the anchors are expected to 
leave a small area of disturbance, much of it which will comprise mobile/loose 
sediments rather than clay.  As there are no other oil and gas developments 
within 40km, it is unlikely that there will be any cumulative impacts from this 
aspect of the development. 
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Subsea noise 

Piling noise from Alma is addressed in Section 9.5. As there are no other oil 
and gas developments within 40km, it is unlikely that there will be any 
cumulative impacts from this aspect of the development. 

11.1.5 Transboundary impacts 

The proximity of the development to the UK-Norway median line (closest point 
18.5km) also means that transboundary effects must be considered.  This will 
include interaction between the human environments either side of the 
boundary and the potential for impacts to protected sites or species within UK 
waters to transfer into protected sites in Norwegian waters.  The scale and 
consequence of any trans-boundary effects will be comparable, or less, than 
those in UK waters.  In the event of an oil spill entering Norwegian waters it 
may be necessary to implement the NORBRIT Agreement (the Norway-UK 
Joint Contingency Plan), which sets out command and control procedures for 
pollution incidents likely to affect both parties. 

11.2 OTHER SEABED USERS 

In general, there are two main cumulative impacts to be considered when 
assessing the effects of a project on the surrounding region. These are: 

 Whether the combined footprints of overlapping projects have the 
potential to exacerbate the environmental impacts from the respective 
projects. 

 Whether projects that do not overlap, when considered in combination, 
will result in the loss or disturbance of substantial areas of a particular 
regional habitat.   

11.2.1 Commercial fishing 

The Alma region is of moderate importance for demersal fisheries and low 
importance for pelagic or shellfish species (Coull et al., 1998).  As discussed in 
Section 10.1, the development is within an area which contributes 48% to the 
average annual values for herring caught in the region.  

There are potentially two types of cumulative impacts associated with fisheries: 
physical disturbance of the seabed and effects on marine ecology.  The ES has 
demonstrated that, given the highly dynamic environment within the project 
area, physical disturbance, as a result of construction activities, is unlikely to be 
noticeable above background levels within a minimum of 5 years of the these 
activities ceasing (Sections 8.4, 9.3 and 10.1).   

In addition, the community type in the project area is typical for the region and it 
is considered that the combination of disturbance from trawling and 
construction will not cause an overall significant loss of habitat type or change 
in community structure. 
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11.2.2 Offshore wind farms 

Offshore wind farms are becoming more prevalent in UK waters, of which the 
“Zone 3 - Dogger Bank” (Round 3) is the closest, located 53km to the south of 
the proposed Alma field development.  The zone has been awarded to the 
developer Forewind7 (Crown Estate 2011).  The first phase is expected to be 
ready for construction in late 2014. The site is anticipated to have an overall 
production capacity of 13GW of energy.  Due to the distance of the wind farm 
from the Alma development, it is unlikely that there will be any in combination 
effects from habitat removal, sediment disturbance and noise generation from 
piling during construction, especially as the wind farm will not start construction 
until after completion of construction at the Alma development. 

11.2.3 Marine aggregate extraction areas 

The closest marine aggregate dredging site is the Area 466/1 application area, 
licensed to Cemex UK Marine Ltd, situated 139km south west of the southern 
drill centre.  Impacts on the marine environment from aggregate extraction 
primarily relate to the direct disturbance of the seabed and the corresponding 
effects on marine ecology.  Impacts are generally restricted to the area of 
seabed licensed; although, depending on the dredging activity and prevalent 
hydrodynamic conditions, sediment plumes from aggregate screening may 
impact benthic communities within a radius of a few kilometres from the license 
zone.  Due to the distance from aggregate extraction sites, in-combination 
effects with the Alma development are unlikely.  

In addition, marine aggregate extraction generally targets sublittoral sands and 
gravels which support a reasonably diverse biological community, in contrast to 
the essentially sparse biodiversity of the community found on the fine sands in 
the Alma project area (see Section 9.2).  Therefore, regional impacts from the 
combined disturbance/loss of habitat types are not anticipated.   

11.3 CLIMATE CHANGE 

As discussed in Section 8.2, CO2 emissions from the Alma development will 
contribute, albeit negligibly, to climate change.  However, it is also possible that 
impacts from the development may act in combination with impacts related to 
climate change to exacerbate physical and biological changes in the 
environment.  Alma has an expected production life of 10 years.  Climate 
change is likely to change the physical and biological baseline environment in 
the project area over the next 10-25 years.  The following impacts on the 
project area are expected as a consequence of climate change: 

 Sea level rise – This is expected to slightly affect tidal currents, wave 
propagation and mobility of seabed sediments (HR Wallingford 2007).  
However, any changes are likely to be incremental within the project area 
and within the ranges of survey error. The predicted sea level rise will not 
affect tidal current direction of strength (HR Wallingford 2007). 

 Ocean acidity and temperature – Minor changes are expected to occur 
over the next 10-25 years, with major biological shifts potentially occurring 

                                                      
7 Forewind Consortium – comprising four partners ; SSE (Scottish and Southern Energy plc); RWE npower renewables, 
the UK subsidiary of RWE Innogy, and two of Norway’s largest companies, Statkraft and Statoil (Crown Estate 2011) 
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in the longer term i.e., 100 years. Although, it is unknown how the 
region’s biological communities will be affected, there is the potential that 
there will be rapid alterations in the nature and structure of benthic and 
water column communities.  There may also be a northward migration of 
species as temperature increases.  Increased levels of CO2 in the sea 
lead to more acidic waters which are likely to reduce the resilience of 
marine ecosystems, particularly affecting species composed of calcium 
carbonate.  

The EIA identified the Alma development will not have any residual impacts on 
water depth, wind speed or wave conditions.  Residual impacts on the 
environment will be short-term, predominantly affecting marine ecology.  As 
climate change has the potential to affect the biological baseline it is possible 
that the project can act in combination with climate change to exacerbate this 
impact.  However, the EIA concludes that, following construction, biological 
communities are anticipated to recover to pre-impact levels/structures or similar 
within five years (see Section 9.2.4.1).  Given the relatively short timescale of 
the construction impacts, it is considered unlikely that any cumulative impacts 
from the project and climate change will have significant impacts on marine 
ecology. 
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12 ENVIRONMENTAL MANAGEMENT 

This section provides an overview of the management systems in place at 
EnQuest.  Whilst the emphasis of an Environmental Statement (ES) is on 
environmental management, it overlaps with aspects of health and safety and 
quality management.  The following sections therefore describe the 
management tools EnQuest have in place which cover health, safety, 
environment and quality (HSEQ).  The section also describes how the 
mitigation measures proposed in this ES will be adopted and bridged into the 
wider context of the EnQuest Health, Safety and Environmental Management 
and Quality systems.  

12.1 MANAGEMENT SYSTEM 

EnQuest is a socially responsible employer, committed to maintaining high 
standards in health, safety and environmental performance.  EnQuest 
implements and operates an integrated Health, Safety and Environmental 
Management System (HS&EMS) and a Quality Management System (QMS) 
which has been accepted and endorsed by the Board, and embedded in the 
overall business culture.  The HS&EMS is an integral part of the overall 
management system.  It is laid down in policies, procedures, standards and 
work instructions.  Its general purpose is to prevent EnQuest’s activities from 
putting people, the environment, property or the reputation of the company at 
risk. 

The HS&EMS is designed to match the requirements of ISO-14001:2004 and is 
based on the requirements of the Health and Safety OHSAS 18001 standard.  
The QMS is certified to BS EN ISO 9001.   

The purpose of the HS&EMS and QMS is to enhance health, safety, 
environmental and quality (HSEQ) performance and provide a framework for 
HSEQ management for all of the activities carried out throughout the company.  
The management systems are designed to cover HSEQ aspects which 
EnQuest can control and directly manage and those it does not control or 
directly manage, but can be expected to influence.   

EnQuest requires all contractors, their subcontractors and suppliers to have 
their own HS&EMS and QMS.  Each contractor will be responsible for the 
HS&E management of their scope of work and will operate according to their 
own HS&E Management System.  However, contractors HS&EMS must be 
compatible with EnQuest’s HS&EMS and they are required to align their HS&E 
management with EnQuest’s goals and objectives.  Their QMS must meet the 
applicable requirements of the BS EN ISO 9000 series of standards or an 
agreed equivalent. 

12.2 PROJECT SPECIFIC ENVIRONMENTAL MANAGEMENT 

A project specific HS&E plan will be developed for the Alma development which 
will define how EnQuest will manage HS&E risks and activities.  The Project 
HSEQ Engineer is responsible for maintaining and implementing the plan, and 
for providing HSEQ controls within the project to ensure that the requirements 
of the EnQuest HSEQ management systems are met.  The Project HSEQ 
Engineer reports directly to the Development Manager, who is accountable for 
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the project as a whole and will implement and maintain a number of documents 
and processes which include:  

 Project HSE and Quality Plans 

 Regulatory Compliance Procedure 

 Risk management system 

 Document management control 

However, everyone working on the project either directly or indirectly has a 
responsibility for ensuring that they meet defined HS&E requirements for their 
own particular activities.  

The Alma development HS&E plan (EnQuest 2011) describes how EnQuest will 
manage HS&E activities arising from the Alma Field Development.  This Plan 
applies from the concept selection stage through to the project execution 
phases of the project and: 

 Describes how EnQuest will manage the HS&E aspects arising from the 
project 

 Presents the key HS&E requirements of the project 

 Clearly defines HS&E roles and responsibilities 

 Provides a vehicle for tracking and monitoring 

 Provides an auditable trail for Project HS&E management  

 Sets out EnQuest’s environmental targets as shown in Table 12-1 

Table 12-1: EnQuest environmental targets  
Objective Target Comment 

Compliance with consent 
requirements  

All permits in place and permit conditions 
identified to contractors. 
No deviations from permit requirements 

Exception Reporting 

Compliant management of waste 
No breaches of waste regulations  
Waste categorisation and monitoring sufficient 
for EEMS reporting 

Exception Reporting 

Assurance that the Rig and 
Installation Vessels are fit for 
purpose 

Confirmation of appropriate and effective 
rig/vessel audit regime. 
No incidents or spills 

Verify  through Audit 
Report 

Well testing is efficient with 
respect to atmospheric 
emissions 

Assurance that UKOOA Guidelines followed Exception reporting 

Improvement opportunities for 
future project activities identified 

Specific improvement opportunities identified 
and recorded at close out. 

Lessons learned 
Register 

Source: Extracted from EnQuest HSEQ policy 2011 

All contractors will be requested to develop their own HS&E Plans, which are 
aligned to the EnQuest Project HSE Plan and are in line with EnQuest project 
goals and objectives.  Compliance with relevant HS&E regulations, codes and 
standards also needs to be common across all of the companies that will 
participate in the development. 
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Competency of contractor personnel and contractor’s means of achieving a 
competent workforce for EnQuest projects will be identified in the HSE Plan, 
assessed in contractor selection and monitored during contractor duration. 

During construction bridging documents will be in place between the 
contractors and EnQuest.  These will describe the management structure and 
division of responsibilities, the methodology of execution of the work 
programme and any emergency response procedures.  

EnQuest actively monitor and audit contractor’s operational control procedures 
and their implementation.  For example, contractor’s proposed method 
statements, programmes and resources are reviewed during contractor 
selection (procurement) and all plans, procedures and standards for operational 
control are reviewed and approved by EnQuest. 

The project will be subject to statutory regulatory control which requires various 
applications and notifications to be made to nominated governmental bodies for 
approval of the relevant activities.  Effective management of these activities is 
critical for the success of the project and to enable this EnQuest will establish a 
Permits Licenses Approvals Notifications and Consents (PLANC) register.  The 
register will be regularly monitored to ensure that the necessary consents or 
notifications are in place when required during the development.  

The HSEQ Engineer will develop and manage the PLANC register.  The 
following are the key permits and consents requirements: 

 Environmental Statement (ES) approval 

 Field Development Plan (FDP) approval 

 Pipelines Works Authorisation (PWA)  

 Petroleum Operations Notices (PON) approval e.g., PON15C (pipelines), 
PON15B (drilling), PON15D (FPSO) 

 Oil Pollution Emergency Plan (OPEP)   

It is expected that the mitigation measures identified in the EIA process and 
reported in this ES will be adopted and bridged into EnQuest’s HSEQ 
Management System through the PLANC register. 

12.3 MANAGEMENT OF MITIGATION MEASURES 

It is anticipated that the mitigation measures identified in the EIA process and 
reported in this ES will be adopted and bridged by EnQuest’s HSEQ 
Management System through the PLANC register.  

In addition to the standard best practice mitigation measures, including those 
that are regulatory requirements, which will be enforced during construction and 
production (see summary in Table 12-2 and Appendix A) EnQuest are 
committed to the following: 

1) Production flaring will be kept to a minimum  

2) JNCC guidelines on disturbance will be followed to prevent committing an 
offence under the Conservation (Natural Habitats &c) Regulations 1994 
(as amended in 2010) (HR) and the Offshore Marine Conservation 
(Natural Habitats &c) Regulations 2007 (as amended in 2010) (OMR).
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Table 12-2: Summary of mitigation measures  
Mitigation measures 
Ensure all machinery is maintained and serviced 
Use of cleaner low emission fuels. 
Stack heights in accordance with the relevant regulations. 
Ensure all machinery used for transfers is regularly cleaned and maintained. 
Every vessel will have and implement a written waste management plan, compliant with MARPOL 73/78.  
Annex V (Garbage) is particularly relevant. No plastics/plastic containing material will be disposed of at sea, 
regardless of location. Paper & food wastes will only be discharged outside the 12nm limit.    
General household products will be selected that are environmentally benign.  
Daily recording of chemical use to allow more refined and efficient use. 
Where possible chemicals will be recycled, skipped and shipped or re-injected and not discharged. 
Selections of chemicals will be made in accordance with the CEFAS ranked list, where chemicals ranked as 
lower potential hazards are preferentially chosen. 
Only chemicals permitted through the relevant Offshore Chemicals Regulations chemical permit (i.e. PON15B, 
C or D) and that have been subject to a risk assessment will be discharged.  
All oil discharges will be covered by an approved OPPC permit.  
The footprint of any anchors, infrastructure and protective structures will be minimised  
A 500m safety exclusion zone will be in place around the FPSO and drilling rig at all times, enforced by 
designated guard vessel 
The FPSO, drilling rig and support vessels will be appropriately lit. The tanker and supply vessels will follow 
defined routes. 
All relevant notices will be placed in the Kingfisher Bulletin and “Notice to Mariners” 
All subsea structures have been designed to be fishing friendly 
Produced water discharge will be closely monitored to ensure that all contaminants are at an acceptable level. 
Oil in water, chemical, aromatic and radionuclide concentrations will all be reported via the appropriate OCR 
permit i.e., PON15D. 
Any produced water potentially contaminated with reservoir hydrocarbons will be recycled or re-injected and not 
discharged unless below permitted levels for discharge via an Oil Pollution, Prevention and Control (OPPC) 
permit. 
A location specific approved OPEP will be in place for the development that covers drilling and production  The 
OPEPs will detail all emergency procedures that will be in place to minimise any spill. 
Control measures will be in place to ensure rapid response to loss of pipeline containment.  These will be 
outlined in the Alma OPEP. 
Accidental spills will be kept to a minimum through training, good housekeeping and through storage/handling 
procedures e.g., sumps, drains and bundling should catch accidental spills. 
Management controls will be in place to eliminate bunkering spills e.g. only bunkering during day light and in 
good weather. 
EnQuest has access to Tier 1, 2 and 3 oil spill response capabilities through Oil Spill Response Limited (OSRL).   
EnQuest is a member of OSPRAG which will provide support in a well blow out event. 
Every reasonable measure will be taken to retrieve dropped objects. If the object cannot be retrieved a PON2 
will be submitted to the DECC.  
A dropped objects plan will be developed to address risk of dropping objects during construction and operations. 
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12.4 OIL SPILL RESPONSE 

The Alma field will have a site specific oil pollution emergency plan (OPEP) that 
meets the requirements of The Merchant Shipping (Oil Pollution Preparedness, 
Response Co-operation Convention) Regulations, The Offshore Installations 
(Emergency Pollution Control) Regulations and the latest guidance issued by 
the DECC.  

The OPEP will cover onshore and offshore responses for an incident in the 
Alma field.  It will take into consideration drilling activities at the drill centres’, 
production activities on the FPSO, the production of crude oil and chemicals in 
the flowlines and the export of crude oil in the offloading tankers. 

EnQuest has subscribed to Oil Spill Response (OSR) to provide clean-up 
expertise and equipment in the event of oil spills.  In addition, EnQuest has a 
contract with Petrofac to provide 24 hour emergency support, including the use 
of the Petrofac Emergency Response Centre (ERC). Equipped with a 
competent team of professionals, the ERC will be used to coordinate onshore 
response if required.  

EnQuest operates a three-tier response system.  

 Tier Three consists of the Incident Management Team (IMT), with at 
least one member on call 24 hours a day, seven days a week. The IMT 
Duty Manager is the first responder to the ERC.  

 Tier Two is the first level of the EnQuest Crisis Management Team 
(CMT). Mobilised by the IMT Duty Manager, the CMT sits at EnQuest’s 
Aberdeen office. Should an incident escalate, requiring more corporate 
support,  

 Tier One is activated, which consists of EnQuest’s senior leadership 
team, based EnQuest’s company headquarters in London. 

The installed wellheads will have H4 connectors that will be compatible with the 
capping device being built under the Well Life-Cycle Decision Framework (WLCDF) 
Oil and Gas UK (OGUK) initiative. 
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13 CONCLUSIONS 

13.1 THE PROJECT 

The field, to be renamed Alma, will be a re-development of the existing 
Ardmore field, located within the CNS.  Alma will be developed through two drill 
centres tied-back via new oil production and water injection flowlines to the 
Uisge Gorm FPSO.  The development will consist of six production wells and 
two water injection wells (which will be used to drive production due to low 
reservoir pressures).  The field is located in UKCS Blocks 30/24 and 30/25, 
which is 274km east of the nearest landfall on the Northumberland coastline 
and 18.5km from the UK/Norway median line.  Construction is expected to 
commence in January 2012, with the rig remaining on site until April 2013. Field 
life is anticipated to be ten years.  Overall, the proposed development is 
regarded as being a small scale oil development, in the context of other oil and 
gas developments in the wider CNS. 

Construction activities will generate a range of routine emissions/discharges to 
air and sea respectively, e.g.; 

 Atmospheric emissions 

 Drill cuttings and water based mud discharges 

 Chemical discharges 

 Waste water and sewage discharges 

 Subsea noise 

Once producing, the development will emit produced water containing small 
quantities of oil and atmospheric emissions. 

13.2 EXISTING ENVIRONMENT 

Existing conditions at the Alma development were established through an 
environmental baseline and habitat assessment survey, which revealed that: 

 The benthic habitat typically comprised of sparse sandy sediments with low 
benthic diversity.  The majority of benthic taxa were polychaete worms. 
Stations sampled where historical drilling activity was prevalent were 
characterised by more disturbance and hydrocarbon contamination tolerant 
species and lower numbers of sensitive species. 

 No habitats or species of conservation significance under the UK’s Offshore 
Marine Conservation (Natural Habitats, &c.) (Amendment) Regulations 
2010 were observed during seabed surveys. 

The environmental baseline is similar to other regions of the CNS where oil and 
gas activity is prevalent.  Meteorological conditions around the project support a 
dilution and dispersion regime which will rapidly reduce the impact significance 
of emissions to air, water and seabed (i.e., winds are sufficient to disperse 
atmospheric emissions, tidal currents refresh the water column within an 
estimated 1.5 hours, currents are generally sufficient to disperse drill cuttings or 
sediment piles on the seabed within a minimum of 5 years). 
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13.3 POTENTIAL IMPACTS 

The potential effects of the project on the environment were identified and 
quantified by reviewing the existing baseline environmental conditions with the 
potential to be affected by the project and identifying and evaluating the effect 
of any activities associated with the project on these conditions.  

It should be noted that the majority of activities were assessed as having 
negligible or minor residual impact on the receiving environment, with a few 
identified as having a residual impact of moderate significance.  This ES 
reached the following conclusions with regards to the project’s impacts on the 
environment: 

 Benthic Environment: The total seabed footprint of the development is 
0.04km2. Due to fishing activities and previous oil and gas industry 
activities, the benthos in the project area is typical of a moderately disturbed 
habitat and consequently species that inhabit the area tend to recover 
quickly after disturbance.  The development area is sufficiently 
homogenous that any localised losses are unlikely to affect the integrity of 
the community as a whole.  The placement of protective structures such as 
concrete mattresses will create new habitat for those species that require 
hard substrate for anchoring.  This could lead to settlement of new species 
and the potential for a localised change in marine ecology.  Current speeds 
are sufficient to erode cuttings piles and these are unlikely to persist for a 
long period of time. Seabed activities that cause physical disturbance have 
been classed as having a moderate to minor residual impact. 

 Protected Species: No protected species were identified in the marine 
benthic surveys.  Marine mammals are likely to be the only protected 
species of relevance in the Alma development.  A small amount of piling will 
be necessary during construction activities which will create subsea noise.  
A noise assessment was carried out, following the current JNCC guidelines 
which identified that, provided mitigation measures are followed, the sound 
experienced will not exceed the injury or non-trivial disturbance thresholds 
for marine mammals.  There is therefore a negligible risk of an offence 
under the Conservation (Natural Habitats &c) Regulations 1994 (as 
amended) and the Offshore Marine Conservation (Natural Habitats &c) 
Regulation 2007 (as amended in 2010).  

 Protected Are as: There are no protected sites within 40km of the Alma 
development.  The nearest protected site is the Dogger Bank potential 
Special Area of Conservation (pSAC) which is approximately 78km south-
east from the Alma southern drill centre.  Due to the distance of the 
protected site from the development area, it is unlikely that there will be any 
impacts during normal activities. 

 Water/Sediment Quality: No activities were identified during construction 
or production that would have the potential to have a significant residual 
impact on water or sediment quality.  

 Air Quality: Given the generally dynamic offshore, concentrations of NOx 
and SOx from construction and production activities are not expected to 
reach European Commission alert thresholds and there is expected to be a 
minor residual impact on regional air quality. 
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 Commercial Fishing and Other Marine Users: With consideration of 
other development activities in the CNS, safety exclusion zones are likely to 
have a minor impact on commercial fishing in the area as this will result in 
vessels being displaced from their fishing grounds. Snagging hazards will 
be mitigated for by using standard best practice and industry measures (i.e. 
use of fishing friendly structures).  

 Accidental Events: Spill of hydrocarbons: In the unlikely event of a 
major oil spill, a worst case scenario loss of containment of 100,000m3 
(87,000 tonnes) of crude oil from the export tanker has been modelled.  
This indicates that depending on the prevailing wind conditions there is a 
1% chance of beaching occurring on a coastline of a North Sea bordering 
country.  Modelling also indicates that, without an intervention response, 
depending on the prevailing wind conditions, the spill could reach the UK 
coastline within 8 days and 10 hours and the Danish coastline within 5 days 
and 12 hours.  The spill is likely to have completed dispersed within 417 
days.  There are numerous protected areas along the coastlines of North 
Sea bordering countries that could be affected by a spill (Figure 8-3). 
EnQuest will have an OPEP in place to manage spill response.  

 Cumulative and transboundary impacts: The potential for cumulative 
impacts stems from both current on-going production operations and new 
developments.  The Alma Field is in an area of extensive oil development 
where activities have left their mark on the seabed.  Alma is a relatively 
small development and it is unlikely that the incremental change to seabed 
disturbance, produced water and atmospheric emissions is likely to 
substantially change the physical and biological characteristics of the 
region. 

13.4 DECOMMISSIONING 

Field life is estimated to be approximately ten years and therefore 
decommissioning and abandonment will occur around 2023.  The 
arrangements for decommissioning the wells and pipelines will be developed in 
accordance with UK government legislation and international agreements in 
force at the end of field life.  The potential impacts from decommissioning have 
not been considered in this EIA. They will be the subject of a separate EIA 
submitted prior to decommissioning. 

13.5 ENVIRONMENTAL MANAGEMENT 

The EnQuest corporate policies and environmental management system 
provide a fit for purpose framework to implement the mitigation measures 
proposed in this ES.  The EMS also provides adequate control and bridging 
arrangements for EnQuest to ensure that the contractors implement these 
mitigation measures.  During the construction and production operations, a set 
of permits and consents will be obtained from the regulatory bodies.  Permit 
conditions under these will also be fed into the EMS to ensure compliance.  
EMS performance will be regularly benchmarked against recommendations 
from independent verifications, through internal and independent audits and 
reviews. 

With mitigation measures in place, the Alma development will have  
a minor impact on the environment. 
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A.1 Interaction Matrix 

Environmental Receptor Physical Biological Human 

Project Activity 

Ai
r q

ua
lity

 

Cl
im

ate
 ch

an
ge

 

W
ate

r r
es

ou
rc

es
 

Se
ab

ed
 co

nd
itio

ns
 

Pl
an

kto
n 

Be
nt

hic
 co

mm
un

itie
s 

Fis
h a

nd
 sh

ell
fis

h 

Se
ab

ird
s 

Ma
rin

e m
am

ma
ls 

Ma
rin

e p
ro

tec
ted

 si
tes

 
an

d s
pe

cie
s 

Co
mm

er
cia

l fi
sh

er
ies

 

Sh
ipp

ing
 

Ot
he

r m
ar

ine
 us

er
s 

Ar
ch

ae
olo

gy
 

General Construction 
Physical presence and movement of vessels 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

Bulk storage and transfer 9  9            

Drilling of wells   9 9 9 9 9 9 9 9 9    

Installation of flowlines    9 9 9 9 9 9 9 9 9   9 
Installation of FPSO    9  9 9  9 9 9   9 
Production 
Physical presence, operation and maintenance of FPSO 9  9 9 9 9 9 9 9 9 9 9 9 9 

Physical presence and movement of export tanker and supply 
vessels 9 9     9 9 9 9 9 9 9  

Flaring during initial stages of production 9 9             

Presence of subsea infrastructure           9    
Accidental Events 
Overboard loss of equipment or waste    9  9 9 9 9 9 9  9 9 
Chemical / hydrocarbon release (< 1 tonne)   9 9 9 9 9 9 9 9 9  9  
Chemical / hydrocarbon release (1-10 tonnes)   9 9 9 9 9 9 9 9 9  9  
Chemical / hydrocarbon release (> 10 tonnes)    9 9 9 9 9 9 9 9 9 9 9  

 



ENQUEST HEATHER LIMITED 
ALMA FIELD DEVELOPMENT 

REPORT REF: P1459BA_RN2525_REV0 A-3 21/07/2011 

A.2 Construction 
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A – Air Quality 
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air quality 
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Use of cleaner low emission fuels. 
Stack heights in accordance with the 
relevant regulations. 

Atmospheric emissions from exhaust gases will be low (Section 6.1.1). 
Pollutants will be dispersed and diluted to levels below health and 
environmental guidelines within 500m of the discharge point.  See Section 
8.1.5 for full discussion.  

N - - - - - - 9.1
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Dust release 
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is regularly cleaned and maintained. 
 

Dust released from the bulk transfer/storage of chemicals and/or cements 
will be low (Section 6.1). Any dust released into the atmosphere will disperse 
and settle on the sea surface around the rig where it will quickly disperse 
through the water column. As the amount of dust released will be minimal, 
no residual impact on air quality is envisaged.  N - - - - - - 8.1

 

B - Climate Change 
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Approximately 47,585 tonnes of CO2 will be emitted during construction 
(Section 6.1.1). As a comparison the annual emissions represent 0.97% of 
UK emissions from similar offshore activities in 2009.  This is a relatively 
small contributor to annual UK emissions and is typical for a standard oil 
development of this size.  See Section 8.2.5 for full discussion. N - - - - - - 8.2

 

C - Water Resource 

C-1 Physical 
presence and 
movement of 
vessels 

Discharge of 
sewage, grey 
water, food 
waste and 
drainage 
water 

Localised 
deterioration in 
water quality 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

Every vessel will have and implement a 
written waste management plan, 
compliant with MARPOL 73/78.  
Annex V (Garbage) is particularly 
relevant. No plastics/plastic containing 
material will be disposed of at sea, 
regardless of location. Paper & food 
wastes will only be discharged outside 
the 12nm limit.    
General household products will be 
selected that are environmentally benign.  

It is estimated that a maximum of 17,359m3 of sewage and grey water will 
be discharged to sea from construction vessels (Section 6.1.2.2).   Given the 
prevalent metocean conditions in the project area (e.g., winds, waves, tides 
and currents), the short-time scale of the construction period and the small 
cumulative volume of discharges, the marine environment will be able to 
rapidly assimilate the discharges through natural bacterial action. 
Considering the active mitigation in place it is likely that any degradation in 
water quality will be transient (limited to a few hours after the discharge) and 
there will not be any residual impacts on water quality. 

N - - - - - - 8.3
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Determination of Potential Impact EIA Consideration of Mitigation Measures Residual Impact Assessment 
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during transfer 

Localised 
deterioration in 
water quality 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

Ensure all machinery used for transfers 
is regularly cleaned and maintained. 
 

Dust released from the bulk transfer/storage of chemicals and/or cements 
will be small (Section 6.1). Any dust released into the atmosphere will 
disperse and settle on the sea surface around the rig where it will quickly 
disperse through the water column. Any degradation in water quality will be 
transient (limited to a few hours after the discharge) and it is unlikely that 
there will be any residual impacts on water quality. N - - - - - - 8.3

 

C-3 Drilling of wells 
Installation of 
flowlines 
 

Discharge of 
chemicals 
(including 
WBM) 

Localised 
deterioration in 
water quality 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

Daily recording of chemical use to allow 
more refined and efficient use. 
Where possible chemicals will be 
recycled, skipped and shipped or re-
injected and not discharged. 
Selections of chemicals will be made in 
accordance with the CEFAS ranked list, 
where chemicals ranked as lower 
potential hazards are preferentially 
chosen. 
Only chemicals permitted through the 
relevant Offshore Chemicals 
Regulations chemical permit (i.e. 
PON15B or PON15C) and that have 
been subject to a risk assessment will be 
discharged.  

All discharges will be risk assessed and be within permitted levels.  Currents 
in the project area are of average strength for the CNS (0.2ms-1) and 
combined with wave action will disperse and dilute chemical discharges 
during construction.  Currents will refresh a 500m radius column of water 
surrounding the discharge location within one and a half hours (Section 8.3). 
No lasting effect on water quality is expected.   

N - - - - - - 8.3
 

C-4 Drilling of wells 
 

Discharge of 
reservoir 
hydrocarbons 

Localised 
deterioration in 
water quality 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

All discharges will be covered by an 
approved OPPC permit.  
Visibly oily contaminated fluids will not be 
discharged. 

All discharges will be within permitted levels and visibly oily contaminated 
fluids will not be discharged. Currents in the project area are of average 
strength for the CNS (0.2ms-1) and combined with wave action will disperse 
reservoir hydrocarbons during drilling.  Currents will refresh a 500m radius 
column of water surrounding the discharge location within one and a half 
hours (Section 8.3). No lasting effect on water quality is expected. N - - - - - - 8.3
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ity

 

C-5 Installation of 
flowlines  

Concrete 
mattressing 
and rock 
placement 

Increased 
suspended 
sediment loads 
& turbidity 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

No mitigation envisaged. A maximum of 9,180m2 of seabed will be covered by concrete mattresses 
and contingency rock placement.  As the material is placed on the seabed, 
sediments will be displaced and suspended.  Sediment particle analysis 
indicates that sediments are predominantly sand, which will quickly fall out of 
suspension due to its weight. The silt content is negligible and there is 
unlikely to be a significant increase in suspended sediment loads in the 
water column.  In addition, the impact occurs against a background of 
seabed disturbance as a result of wave and tidal activity. The impact will be 
localised and very short-term in terms of effects on water quality. N - - - - - - 8.3

 

C-6 Installation of 
flowlines 

Trenching 
and backfill  

Increased 
suspended 
sediment loads 
& turbidity 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

The impact will be minimised through 
careful route design. 

As the water injection flowline is jet trenched into the seabed, sediments will 
be displaced and suspended.  Sediment particle analysis indicates that 
sediments are predominantly sand, which will quickly fall out of suspension. 
The silt content is negligible and there is unlikely to be a significant increase 
in suspended sediment loads in the water column.  In addition, the impact 
occurs against a background of seabed disturbance as a result of wave and 
tidal activity. The impact will be localised and very short-term in terms of 
effects on water quality. N - - - - - - 8.3

 

C-7 Installation of 
flowlines 

Physical 
presence of 
subsea 
infrastructure 
and flowlines 

Increased 
suspended 
sediment loads 
& turbidity 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

No mitigation envisaged. 
 

As per Section C-6, if the flowlines and manifolds are placed on the seabed, 
sediments will be displaced and suspended.  The impact will be localised 
and very short-term in terms of effects on water quality. 

N - - - - - - 8.3
 

D -Seabed conditions 
D-1 Physical 

presence and 
movement of 
vessels 

Anchoring Disaggregation 
of surface 
sediments 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

The footprint of the anchors will be 
minimised. 

A total of 8 anchors will be deployed within a 1,000m (3,281ft) radius of the 
rig at each drill site.  The total area of seabed impacted by all anchors and 
chains has been estimated at 5,200m2.  Anchor mounds are common 
where seabed sediments or shallow sub-surface sediments are composed 
of clay and are expected to persist for ten years or more.   
The Alma development area comprises a <1m thickness of very loose to 
loose silty shelly sands (with a varying degree of gravel and shells) over firm 
to very stiff sandy gravelly clay.  When retrieved, the anchors are expected 
to leave a small area of residual disturbance. 
However, the area impacted is minor when compared to the extent of the 
CNS and physical disturbance from other activities such as trawling. Y Lik

ely
 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

8.4
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D-2 Drilling of wells Discharge of 
cuttings 

Change in 
seabed 
topography 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

No mitigation envisaged Cuttings will be incorporated in the sediment through bioturbation and 
general sediment mobility.  Significant erosion of cuttings piles starts when 
the seabed critical velocity reaches 0.35ms-1 (UKOOA 1999).  Seabed 
currents (0.42ms-1) will ensure that all cuttings piles will disperse, although 
there is the possibility that they may persist for a number of years. Y Lik

ely
 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

8.4
 

D-3 Drilling of wells 
Installation of 
flowlines 

Discharge of 
chemicals 
(including 
WBM) 

Sediment 
contamination 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-3 All discharges will be risk assessed and will be within permitted levels.  Only 
chemicals discharged at the seabed will have a direct impact on sediments.  
No discharge of OBM is permitted so levels of contamination are not 
expected to rise over existing historical levels. Barite and bentonite present 
in the WBM can contaminate sediments and be noticeable in sampling for 
up to 10 years after discharge. However due to the historical use of the area 
for oil and gas development it is unlikely that this will be a noticeable 
increase. 
Currents in the project area are of average strength for the CNS (0.2ms-1) 
and combined with wave action will disperse and dilute chemical discharges 
during construction.  Currents will refresh a 500m radius column of water 
surrounding the discharge location within one and a half hours (Section 8.3).  Y Ve

ry 
Lik

ely
 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

8.4
 

D-4 Drilling of wells Discharge of 
reservoir 
hydrocarbons 

Sediment 
contamination 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

As per Section C-4 Given the previous use of the area for oil and gas development, levels of 
hydrocarbon contamination are not expected to rise over existing historical 
levels. 

Y Po
ss

ibl
e 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

8.4
 

D-5 
 

Installation of 
flowlines 

Physical 
presence of 
subsea 
infrastructure  
and flowlines 

Compaction 
and 
disaggregation 
of surface 
sediments 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

The footprint of any structure will be 
minimised. 

The manifold will have a footprint on the seabed of 60m2. All surface 
sediment within this footprint will be unavailable for future colonisation. 
However, sediments in the surrounding area are not particularly sensitive. In 
addition, the area impacted is minor when compared to the extent of the 
CNS and physical disturbance from other activities such as trawling. 
As the water injection flowline is to be trenched directly into the seabed, this 
area of seabed will be disturbed but will then be available for colonisation 
purposes. The area of seabed directly underneath the production flowlines 
will not be available for colonisation purposes, however the flowlines (and 
protective structures) themselves offer a hard surface for colonisation. 
Sediments in the area are not particularly sensitive and the impact will be 
localised. There will be no change in sediment composition and no 
contamination, therefore no long-term effects on sediments is envisaged. Y Ve

ry 
Lik

ely
 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

8.4
 



ENQUEST HEATHER LIMITED 
ALMA FIELD DEVELOPMENT 

REPORT REF: P1459BA_RN2525_REV0 A-7 21/07/2011 

Determination of Potential Impact EIA Consideration of Mitigation Measures Residual Impact Assessment 

Se
cti

on
 

Project 
Activity 

Aspect Potential 
Impact 

Lik
eli

ho
od

 
Se

ve
rit

y 
Si

gn
ific

an
ce

 

Mitigation Measures Identification of Residual Impact Considering Mitigation Measures 

RI
A?

 (Y
/N

) 

Lik
eli

ho
od

 

Severity Factors 

Si
gn

ific
an

ce
 

Re
po

rt 
se

cti
on

 

Du
ra

tio
n 

Sp
ati

al 
Ex

ten
t 

Se
ns

itiv
ity

 

Re
co

ve
ra

bil
ity

 

D-6 
 

Installation of 
flowlines 

Trenching 
and backfill  

Change in 
surface 
sediments 
Change in 
topography 
leading to 
changes in 
sediment 
transport 
pathways Po

ss
ibl

e 
Ne

gli
gib

le 
Mi

no
r 

The impact will be minimised through 
careful route design. 

The water injection flowline trench will have a seabed footprint of 15,000m2. 
Sediments in the surrounding area are not particularly sensitive; however 
use of the jet trenching system will bring sediments from deeper lithologies 
to the surface. Whilst this will disturb the sediments, there will not be a 
significant change. As the jet trenching methodology does not create berms 
or spoil piles, there is unlikely to be an affect on sediment transport 
pathways. In addition, the area impacted is minor when compared to the 
extent of the CNS and physical disturbance from other activities such as 
trawling.  

Y Po
ss

ibl
e 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

8.4
 

D-7 
 

Installation of 
flowlines 

Concrete 
mattressing 
and rock 
placement 

Change in 
seabed 
topography 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

The footprint of any protective structures 
will be minimised  

When the concrete mattresses and/or rock material are placed on the 
seabed, they will have a maximum footprint of 9,180m3.  A slightly raised 
profile may mean that deposition or scour occur around mattresses and rock 
materials. Y Po

ss
ibl

e 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

8.4
 

D-8 Installation of 
FPSO 

Anchoring Compaction 
and 
disaggregation 
of surface 
sediments 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

The footprint of the anchors will be 
minimised 

The FPSO will have a footprint on the seabed of approximately 9m2 (1m2 
per piled anchor).   
The Alma development area comprises a <1m thickness of very loose to 
loose silty shelly sands (with a varying degree of gravel and shells) over firm 
to very stiff sandy gravelly clay.   
However, the area impacted is minor when compared to the extent of the 
CNS and physical disturbance from other activities such as trawling.  
As the anchors for the FPSO will be pile driven into the seabed there will not 
be any anchor mounds created through re-anchoring. There will be no 
change to the sediment type or contamination of the seabed sediments. Y Ve

ry 
Lik

ely
 

Sh
ort

 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

8.4
 

E - Plankton 
E-1 Physical 

presence and 
movement of 
vessels 

Discharge of 
sewage, grey 
water, food 
waste and 
drainage 
water 

Organic 
enrichment 
leading to 
raised biological 
oxygen 
demand.  May 
change balance 
of food chain. Ve

ry 
Lik

ely
 

Ne
gli

gib
le 

Mi
no

r 

As per Section C1 Cumulative discharge volumes will be very small and combined with the fact 
that drilling rigs will not be on permanent location it is unlikely that any 
discharges will lead to any measurable organic enrichment. 

N - - - - - - 9.1
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E-2 Drilling of wells 
Installation of 
flowlines 

Discharge of 
chemicals 
(including 
WBM) 

Potential toxic 
effects  

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

As per Section C3 
 

All discharges will be risk assessed and be within permitted levels.   
Although sensitive to changes in water quality, the plankton community 
undergoes a continual change in individuals with those from the surrounding 
waters and therefore has extremely rapid recovery rates. 
As per section C-3, discharged chemicals will not be present within the 
water column for long enough or at high enough concentrations to pose a 
significant threat to plankton. N - - - - - - 9.1

 

E-3 Drilling of wells Discharge of 
reservoir 
hydrocarbons 

Potential toxic 
effects 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

As per Section C-4 As per Section C-4. No lasting effect on plankton is expected. 

N - - - - - - 9.1
 

F - Benthic communities 
F-1 Physical 

presence and 
movement of 
vessels 

Anchoring Physical 
damage to 
individuals 
Smothering  

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

The footprint of the anchors will be 
minimised  

As per Section D-1. Within the impact area sessile species will be killed.  
The benthic community within the project area is typical for the CNS with no 
rare or protected species identified in the site surveys.  Following removal of 
the anchors, recolonisation and recovery to pre—impact levels is likely to 
take place through immigration into the disturbed area over a period of one 
to five years.   Y Lik

ely
 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

9.2
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F-2 Drilling of wells Discharge of 
cuttings 

Physical 
damage to 
individuals 
Smothering 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

No mitigation envisaged Cuttings discharged at the seabed will have a direct impact on the benthic 
community. Cuttings discharged through the water column could have an 
impact on the benthic community as they settle out on the seabed. 
There will be a direct loss of any species on the seabed underneath the 
cuttings piles generated by drilling. However this will be localised and minor 
when compared to the extent of the CNS and physical disturbance from 
other activities such as trawling. 
Cuttings will be incorporated in the sediment through bioturbation and 
general sediment mobility.  Significant erosion of cuttings piles starts when 
the seabed critical velocity reaches 0.35ms-1 (UKOOA 1999).  Seabed 
currents (0.42ms-1) will ensure that all cuttings piles will disperse quickly, 
although there is the possibility that they may persist for a number of years.  
Experience in the CNS region indicates that cuttings piles will persist for 5-
10 years.  
As such, benthic communities underneath the cuttings piles will be directly 
impacted however, due to the small scale and significant erosion potential of 
the surrounding region, a minor impact on benthic communities is 
anticipated.  Y Ve

ry 
Lik

ely
 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Mo
de

rat
e 

Mi
no

r 

9.2
 

F-3 Drilling of wells 
Installation of 
flowlines 

Discharge of 
chemicals 
(including 
WBM) 

Potential toxic 
effects 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-3 As per Section D-3. Components of the WBM e.g., barite and bentonite, are 
known to contaminate seabed sediments; the effects of which may be 
noticeable for 10 years after drilling has ceased.  However, this does not 
impede the recolonisation of an area disturbed by drill cuttings and WBM.   
Small quantities of inhibition chemicals such as biocide and oxygen 
scavenger used in flowline commissioning will be discharged at seabed 
level.  Any toxic impacts on benthic communities will be extremely localised, 
restricted to the immediate area surrounding the discharge location and as 
such are unlikely to have a noticeable effect above individual level.    Y Ve

ry 
Lik

ely
 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

9.2
 

F-4 Drilling of wells Discharge of 
reservoir 
hydrocarbons 

Potential toxic 
effects 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

As per Section C-4 As per Section D-4. Discharges will be at the sea surface in 80m water 
depth.  The small quantity of oil to be discharged will have dispersed and 
diluted to below toxic levels and it is not expected will have an impact on 
benthic communities.   N - - - - - - 9.2
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F-5 Installation of 
flowlines 

Physical 
presence of 
subsea 
infrastructure  
and flowlines 
Concrete 
mattressing 
and rock 
protection 

Habitat loss 
Physical 
damage to 
individuals 
Smothering 
Habitat creation 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

The footprint of any structure will be 
minimised 

As per Section D-5.  
Sessile species in the impact footprint will be killed.  The benthic community 
is typical of the CNS with no rare or protected species identified in the site 
surveys.  The presence of subsea infrastructure will create new habitat for 
those species that require hard substrate for anchoring, but it may take 
longer to establish a community due to the lack of larvae or adult sources in 
the surrounding area. 

Y Ve
ry 

Lik
ely

 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

9.2
 

F-6 Installation of 
flowlines 

Trenching 
and backfill 

Habitat loss 
Physical 
damage to 
individuals 
Smothering Ve

ry 
Lik

ely
 

Ne
gli

gib
le 

Mi
no

r 

The impact will be minimised through 
careful route design. 

The fluidisation of sediments may cause some fatalities of infauna, although 
this will be limited to the width of the fluidised sediment (approximately 2m).  
The deposition of suspended sediments may smother sessile species and 
filter-feeders along the pipeline corridor, but the extent of this impact will be 
limited to a footprint no wider than 10m and the intensity of the impact will 
decrease with distance from the flowline.   Y Ve

ry 
Lik

ely
 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

9.2
 

F-8 Installation of 
FPSO 

Anchoring Physical 
damage to 
individuals 
Smothering Ve

ry 
Lik

ely
 

Ne
gli

gib
le 

Mi
no

r 
The footprint of the anchors will be 
minimised 

The impact footprint of the FPSO anchors is extremely small.  Sessile 
species in the immediate vicinity will be killed but there are no rare protected 
species in the project area.  Benthic species are known to colonise hard 
substrates such as anchors and chains which are in position for a long 
period of time and it is likely that a new community form on the structures.  Y Ve

ry 
Lik

ely
 

Sh
ort

 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

9.2
 

G - Fish and shellfish 
G-1 Physical 

presence and 
movement of 
vessels 

Anchoring Loss or 
disturbance of 
spawning and 
nursery 
grounds 
effecting stock 
viability 
Collision risk Un

like
ly 

Ne
gli

gib
le 

Mi
no

r 

The footprint of the anchors will be 
minimised. 

The footprint of anchor mounds and chains is not expected to significantly 
affect fish communities.  
There is a possibility that pelagic fish species could collide with the anchor 
chains and become entangled whilst the drilling rig is on station. There is no 
mitigation envisaged for this potential impact as it is a very minor risk.  
 

Y Un
like

ly 

Sh
ort

 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

9.3
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co

ve
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ity

 

G-2 Physical 
presence and 
movement of 
vessels 

Discharge of 
sewage, grey 
water, food 
waste and 
drainage 
water 

Organic 
enrichment 
leading to 
raised biological 
oxygen 
demand.  May 
increase 
plankton & fish 
populations 
changing 
balance of food 
chain Po

ss
ibl

e 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-1 Considering the active mitigation in place it is likely that any deterioration in 
fish or shellfish will be transient. It is very unlikely that there will be any 
residual impacts. 

N - - - - - - 9.3
 

G-3 Physical 
presence and 
movement of 
vessels 

Subsea noise Disturbance 
causing 
avoidance of 
spawning & 
nursery 
grounds 
Physical 
damage to 
individuals Po

ss
ibl

e 
Ne

gli
gib

le 
Mi

no
r 

No mitigation envisaged As the majority of the noise generated by offshore oil installations is low 
frequency (<1kHz), any impact is likely to be minimal. Noise from piling has 
the potential to have a greater impact; however, the duration of noise 
generation from piling will be significantly less than that of general 
construction (including drilling) and the noise generated by vessels present 
during the construction period.  

Y Po
ss

ibl
e 

Sh
ort

 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

9.3
 

G-4 Drilling of wells 
 

Discharge of 
cuttings 

Loss of 
spawning & 
nursery ground 
effecting stock 
viability 
Physical 
damage to 
individuals Un

like
ly 

Ne
gli

gib
le 

Mi
no

r 

No mitigation envisaged The impact on individual species is expected to be negligible, although 
demersal species could be affected through temporary disturbance or 
habitat around drill centres. The deposition of drill cuttings on the seabed 
has the potential to change the sediment so that it is no longer preferential 
as a spawning habitat.  However, the area affected is extremely small when 
compared to the size of the spawning and nursery grounds used in the 
North Sea and any slight changes to spawning habits this might cause will 
not affect stock recruitment or population viability.  Y Un

like
ly 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Mo
de

rat
e 

Mi
no

r 

9.3
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RI
A?
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/N
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Severity Factors 
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G-5 Drilling of wells 
Installation of 
flowlines 

Discharge of 
chemicals 
(including 
WBM) 

Potential toxic 
effects 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

As per Section C-3 During drilling and pipeline installation a variety of chemicals will be used. 
The majority of chemicals to be used are classified OCNS category E or 
Gold and therefore pose little risk to the marine environment. In some cases 
it will be necessary to use chemicals which have a lower environmental 
performance, with high toxicity, low biodegradation or the potential to 
bioaccumulate. Conditions in the vicinity of the development are such that 
any discharge will be quickly dispersed and therefore exposure of fish and 
shellfish to these chemicals will be reduced. N - - - - - - 9.3

 

G-6 Drilling of wells Discharge of 
reservoir 
hydrocarbons 

Potential toxic 
effects 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-4 Discharges will be from the rig and will be rapidly dispersed and dissipated.  
It is unlikely that the small volumes discharged will be present in the water 
column for sufficient periods to pose a risk of toxic potential to fish species. 

N - - - - - - 9.3
 

G-7 Installation of 
flowlines 

Physical 
presence of 
subsea 
infrastructure  
and flowlines 

Loss of 
spawning & 
nursery ground 
effecting stock 
viability 
Physical 
damage to 
individuals Un

like
ly 

Lo
w 

Mi
no

r 

The footprint of any structure will be 
minimised  

Although activities will result in a loss of some spawning and nursery 
grounds, the development site makes up only a small percentage of the 
total spawning and nursery areas for these species in the North Sea. 
Therefore the impact on fish populations is expected to be minimal. 

N - - - - - - 9.3
 

G-8 Installation of 
flowlines 

Trenching 
and backfill 

Loss of 
spawning & 
nursery ground 
effecting stock 
viability 
Physical 
damage to 
individuals Un

like
ly 

Ne
gli

gib
le 

Mi
no

r 

The impact will be minimised through 
careful route design. 

The development is within the spawning and nursery grounds for five 
species.  However, jet trenching the water injection flowline will only disturb a 
small area of seabed and will not change the sediment composition.  
Species will be able to use the area again during the next season. Therefore 
the impact on fish populations is expected to be minimal.  

N - - - - - - 9.3
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RI
A?
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/N
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Severity Factors 
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G-9 Installation of 
flowlines 

Concrete 
mattressing 
and rock 
protection 

Loss of 
spawning & 
nursery ground  
Physical 
damage to 
individuals 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

The footprint of any protective structures 
will be minimised  

Using only the necessary amount of material will help mitigate against 
unnecessary habitat loss. Although activities will result in a loss of some 
spawning and nursery grounds, the development site makes up only a small 
percentage of the total spawning and nursery areas for these species in the 
North Sea. Therefore the impact on fish populations is expected to be 
minimal. The presence of hard substrate may attract new species to the 
area.  
 N - - - - - - 9.3

 

G-10 Installation of 
FPSO 

Anchoring Loss of 
spawning & 
nursery ground 
effecting stock 
viability 
Physical 
damage to 
individuals 
 Un

like
ly 

Ne
gli

gib
le 

Mi
no

r 

The footprint of the anchors will be 
minimised 

The footprint of the FPSO anchors is extremely small not expected to 
significantly affect fish communities.  
There is a possibility that pelagic fish species could collide with the anchor 
chains and become entangled. There is no mitigation envisaged for this 
potential impact as it is a very minor risk.  
 

N - - - - - - 9.3
 

H - Seabirds 
H-1 Physical 

presence and 
movement of 
vessels 

Increased 
vessel activity 
in region 

Localised 
disturbance of 
seabirds from 
the sea surface 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

No mitigation envisaged It is possible that seabirds resting on the sea surface could be disturbed by 
the presence of the drilling rig and support vessels. However, this is not 
considered to be a significant threat to seabirds due to the existing level of 
shipping activity in the area. 
 N - - - - - - 9.4

 

H-2 Drilling of wells 
Installation of 
flowlines 

Discharge of 
chemicals 
(including 
WBM) 

Potential toxic 
effect 
 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t As per Section C-3 Discharged materials will not be present within the water column for long 

enough or at high enough concentrations to pose a significant threat to the 
seabird community. 

N - - - - - - 9.4
 

H-3 Drilling of wells Discharge of 
reservoir 
hydrocarbons 

Potential toxic 
effect 
 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t As per Section C-4 

 
Discharges will be from the rig and will be rapidly dispersed and dissipated.  
It is unlikely that the small volumes discharged will be present in the water 
column for sufficient periods to pose a risk to seabirds. 
 N - - - - - - 9.4
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I - Marine mammals 

I-1 Physical 
presence and 
movement of 
vessels 
Installation of 
FPSO 

Subsea noise Can cause 
physical injury 
or disturbance 

Po
ss

ibl
e 

Lo
w 

Mi
no

r 

JNCC guidelines (JNCC 2010) on ‘The 
protection of marine European Protected 
Species from Injury and Disturbance’ will 
be followed.  In particular EnQuest are 
committed to following the mitigation 
measures outlined in Appendix B – 
Statutory nature conservation agency 
protocol for minimising the risk of injury 
to marine mammals from piling noise 
(August 2010).  

The majority of subsea noise source levels generated by construction 
activities is generally below 180dB.  High noise levels during rig move 
activities have been recorded north of Scotland (Swift and Thompson 2000).  
Many marine mammals exhibit overt behavioural reactions at a received 
noise level of 120dB for continuous noise, such as drilling. 
Noise levels in excess of 120dB may be tolerated for a period of time, but 
the likelihood of behavioural response increases.  Prolonged sound could 
result in marine mammals moving away from preferred areas.  However, 
there is no definitive data to suggest that construction noise could adversely 
affect small cetaceans. 
It is an offence under the EC Habitats Directive to cause physical injury or to 
deliberately disturb wild animals of an EPS.  The eight cetacean species 
which are observed in the project area are all considered EPS.  The major 
source of underwater noise during construction will be from the piling of the 
FPSO anchors and riser tethers. Following the JNCC (2009) guidelines a 
noise assessment has been conducted to determine whether piling activity 
is likely to cause physical injury or deliberate disturbance.  The assessment, 
presented in Section 9.5, concluded that as the sound experienced at 500m 
does not exceed the injury or deliberate disturbance thresholds, provided 
the mitigation measures are followed, there is a negligible risk of an offence 
under the Conservation (Natural Habitats &c) Regulations 1994 (as 
amended) and the Offshore Marine Conservation (Natural Habitats &c) 
Regulation 2007 (as amended in 2010). Y Po

ss
ibl

e 

Sh
ort

 

Lo
ca

l 

Me
diu

m 

Sh
ort

 

Mi
no

r 

9.5
 

I-2 Physical 
presence and 
movement of 
vessels 

Anchoring Collision risk 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

No mitigation envisaged. It is possible that marine mammals could collide with the anchor chains 
used to hold the drilling rig in position. However this is not considered to be a 
significant threat to marine mammals as marine mammals should be able to 
detect and avoid the chains. N - - - - - - 9.5
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RI
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I-3 Physical 
presence and 
movement of 
vessels 

Discharge of 
sewage, grey 
water, food 
waste and 
drainage 
water 

Feeding 
impairment due 
to organic 
enrichment 
effecting 
balance of food 
chain Ve

ry 
Un

like
ly 

Ne
gli

gib
le 

Ins
ign

ific
an

t 

As per Section C-1 C-1 concluded that there is not expected to be a residual impact on water 
quality.  Therefore, it is unlikely that marine mammals will be affected by the 
discharge of sewage, grey water, food waste and drainage water.  

N - - - - - - 9.5
 

I-4 Drilling of wells 
Installation of 
flowlines 

Discharge of 
chemicals 

Potential toxic 
effect 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t 

As per Section C-3 During drilling and pipeline installation a variety of chemicals will be used. 
The majority of chemicals to be used are classified OCNS category E or HQ 
colour band Gold and therefore pose little risk to the marine environment. In 
some cases it will be necessary to use chemicals which have a lower 
environmental performance, with high toxicity, low biodegradation or the 
potential to bioaccumulate. Conditions in the vicinity of the development are 
such that any discharge will be quickly dispersed and therefore exposure of 
marine mammals to these chemicals will be reduced. N - - - - - - 9.5

 

I-5 Drilling of wells Discharge of 
reservoir 
hydrocarbons 

Potential toxic 
effect 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t As per Section C-4 Discharges will be from the rig and will be rapidly dispersed and dissipated.  

It is unlikely that the small volumes discharged will be present in the water 
column for sufficient periods to pose a risk of toxic potential to marine 
mammals. 

N - - - - - - 9.5
 

J- Marine protected sites and species 
J-1 Physical 

presence and 
movement of 
vessels 

Anchoring 
 

Could affect 
integrity of 
protected site 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t No mitigation envisaged. There are no marine protected areas within 40km. The nearest protected 

site is the Dogger Bank potential Special Area of Conservation (pSAC) 
which is approximately 78km south-east from the Alma southern drill centre. 
Due to the distance of the protected site from the development area, it is 
unlikely that there will be any impacts. N - - - - - - 9.6

 

J-2 Physical 
presence and 
movement of 
vessels 
Drilling of wells 

Subsea noise Can cause 
physical injury 
or disturbance 
to protected 
species  Po

ss
ibl

e 
Lo

w 
Mi

no
r 

As per Section I-1 Eight species of cetacean are known to frequent the project area at certain 
times of the year.  All cetaceans are EPS.  Section I-1 concluded that the 
expected residual impact on marine mammals will be minor.   

Y Po
ss

ibl
e 

Sh
ort

 

Lo
ca

l 

Me
diu

m 
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ort
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r 

9.6
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Mitigation Measures Identification of Residual Impact Considering Mitigation Measures 

RI
A?
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/N
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J-3 Physical 
presence and 
movement of 
vessels 

Discharge of 
sewage, grey 
water, food 
waste and 
drainage 
water 

Potential toxic 
effects on 
protected 
species 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-1 Eight species of cetacean are known to frequent the project area at certain 
times of the year.  All cetaceans are EPS.  The impact on marine mammals 
was assessed in I-3. 

N - - - - - - 9.6
 

J-4 Drilling of wells Discharge of 
cuttings 

Could affect 
integrity of 
protected site 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t No mitigation envisaged. As there are no protected areas within 40km, no lasting effect on protected 

sites is expected.  
 

N - - - - - - 9.6
 

J-5 Drilling of wells 
Installation of 
flowlines 

Discharge of 
chemicals 
(including 
WBM) 

Potential toxic 
effect on 
protected 
species Ve

ry 
Un

like
ly 

Ne
gli

gib
le 

Ins
ign

ific
an

t As per Section C-3 Eight species of cetacean are known to frequent the project area at certain 
times of the year.  All cetaceans are EPS The impact on marine mammals 
was assessed in I-4. 

N - - - - - - 9.6
 

J-6 Drilling of wells Discharge of 
reservoir 
hydrocarbons 

Potential toxic 
effect on 
protected 
species Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t As per Section C-4 Discharges will be from the rig and will be rapidly dispersed and dissipated.  

It is unlikely that the small volumes discharged will be present in the water 
column for sufficient periods to pose a risk of toxic potential to any protected 
species. N - - - - - - 9.6

 

J-7 
 

Installation of 
flowlines 

Physical 
presence of 
subsea 
infrastructure  
and flowlines 

Could affect 
integrity of 
protected site 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t No mitigation envisaged. As there are no protected areas within 40km, no lasting effect on protected 

sites is expected. 
 

N - - - - - - 9.6
 

J-8 Installation of 
flowlines 

Concrete 
mattressing 
and rock 
placement 

Could affect 
integrity of 
protected site 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t No mitigation envisaged. As there are no protected areas within 40km, no lasting effect on protected 

sites is expected. 
 

N - - - - - - 9.6
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J-9 Installation of 
flowlines 

Trenching 
and backfill 

Could affect 
integrity of 
protected site 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t 

No mitigation envisaged. As there are no protected areas within 40km, no lasting effect on protected 
sites is expected. 
Any suspended sediments from trenching are unlikely to travel far enough to 
have a impact on protected sites outside of 40km. 

N - - - - - - 9.6
 

J-10 Installation of 
FPSO 

Anchoring Could affect 
integrity of 
protected site 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t 

No mitigation envisaged. As there are no protected areas within 40km, no lasting effect on protected 
sites is expected. 

N - - - - - - 9.6
 

K - Commercial fisheries 
K-1 Physical 

presence and 
movement of 
vessels 

Increased 
vessel activity 
in region 
Safety 
exclusion 
zones 

Exclusion from 
fishing grounds 
Potential 
collision risk 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

A 500m safety exclusion zone will be 
enforced around the drilling rig at all 
times. 
The drilling rig and construction vessels 
will be appropriately lit and sound 
warnings will be broadcast in poor 
visibility. 
Users of the sea will be notified of the 
presence and intended movements of 
construction vessels via the Kingfisher 
fortnightly bulletins, Notices to Mariners 
and VHF radio broadcast. 

Fishing vessels will be excluded from the safety zone around the drilling rig 
for approximately 447 days.  A 500m safety exclusion zone will also be in 
place along the flowline route as the flowlines are installed.  
The Alma development area is not considered to be a commercially 
important ground for pelagic and demersal species.  A total of 147.5 tonnes 
of fish and shellfish, worth approximately £130,233 are landed each year 
from the ICES rectangle (41F2) that covers the Alma development area. 
However, fishing vessels will have to relocate and therefore it is concluded 
that there will be a minor residual impact.  
 

Y Ve
ry 

Lik
ely

 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

10
.1 

K-2 Physical 
presence and 
movement of 
vessels 

Anchoring Anchor mounds 
could snag 
fishing gear  Po

ss
ibl

e 
Ne

gli
gib

le 
Mi

no
r 

The footprint of the anchors will be 
minimised 

Anchor mounds are a common feature of the North Sea around oil and gas 
development areas.  Seabed imagery of areas where anchoring has 
occurred in the past often shows the area criss-crossed by trawl marks.   Y Po

ss
ibl

e 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Sh
ort

 

Mi
no

r 

10
.1 

K-3 Drilling of wells Discharge of 
cuttings 

Could snag 
fishing gear 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

None envisaged All cuttings piles will be within the 500m radius safety exclusion zones 
established around the drill centres 

N - - - - - - 10
.1 
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K-7 Installation of 
flowlines 

Trenching 
and backfill 

Residual berms 
could snag 
fishing gear 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

Users of the sea will be notified of the 
presence of new structures via the 
Kingfisher fortnightly bulletins, Notices to 
Mariners and VHF radio broadcast. 

As the water injection flowline will be jet trenched into the seabed, it is 
unlikely that fishing gear will have the opportunity to become snagged during 
installation. As the methodology does not create berms or spoil piles, there 
will be no snagging hazards left after installation.  

N - - - - - - 10
.1 

K-8 Installation of 
flowlines 

Concrete 
mattressing 
and rock 
placement 

Could snag 
fishing gear 

Ve
ry 

Un
like

ly 
Lo

w 
Mi

no
r 

The footprint of any protective structures 
will be minimised 

There is the possibility that trawled fishing gear could become snagged on 
the concrete mattressing or rock protection. However, this will be avoided 
through minimisation of the footprint of any protective structures present. 
The deposited rock used for flowline protection (if necessary) is designed to 
have a sloped profile which will deflect trawl boards. Y Ve

ry 
Un

like
ly 

Lo
ng

 

Lo
ca

l 

Lo
w 

Lo
ng

 

Mi
no

r 

10
.1 

L- Shipping 

L-1 Physical 
presence and 
movement of 
vessels 

Physical 
presence and 
movement of 
vessels 

Exclusion zone 
could impede 
shipping lanes 
Increased 
collision risk 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

The drilling rig and construction vessels 
will be appropriately lit and sound 
warnings will be broadcast in poor 
visibility. 
Users of the sea will be notified of the 
presence and intended movements of 
construction vessels via the Kingfisher 
fortnightly bulletins, Notices to Mariners 
and VHF radio broadcast. 
A 500m safety exclusion zone will be 
enforced around the drilling rig at all 
times. 

The nearest shipping lane is within 2nm of the Alma development. Some 
shipping will be displaced from the immediate vicinity of the development; 
however there is ample sea room to do so. The 500m safety exclusion zone 
around the drilling rig is intended to prevent potential collisions with any 
vessels that may be in the area. This will be enforced by a guard vessel. 

Y Un
like

ly 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Mo
de

rat
e 

Mi
no

r 

10
.2 

M - Other marine users 

M-1 Physical 
presence and 
movement of 
vessels 

Physical 
presence and 
movement of 
vessels 

Localised 
displacement of 
other marine 
users 
Increased  
collision risk Ve

ry 
Un

like
ly 

Ne
gli

gib
le 

Ins
ign

ific
an

t 

As per L-1 There is the potential for any recreational users to be displaced from the 
area whilst construction is ongoing. However given the distance offshore 
there is unlikely to be any significant recreational use. 
The 500m safety exclusion zone around the drilling rig is intended to prevent 
potential collisions with any vessels that may be in the area. This will be 
enforced by a guard vessel. N - - - - - - 10

.3 
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tio
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Se
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ity
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ve
ra
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ity

 

M-2 Physical 
presence and 
movement of 
vessels 

Anchoring Anchors could 
impact other 
existing 
infrastructure 
Increased  
collision risk Ve

ry 
Un

like
ly 

Ne
gli

gib
le 

Ins
ign

ific
an

t 

As per L-1 There is no existing oil and gas infrastructure present in the development 
area.  The nearest platform to the development is the Clyde platform, 
located 40.5km north west of the northern drill centre.   All oil and gas 
infrastructure present in the development area is old and abandoned. As 
stated in the Gardline Geosurvey report (Gardline 2011) all wellheads have 
been removed and only seabed depressions remain to mark locations.   N - - - - - - 10

.3 

N- Archaeology 

N-1 Physical 
presence and 
movement of 
vessels 

Anchoring Physical 
damage to 
undiscovered 
archaeology 
 Un

like
ly 

Lo
w 

Mi
no

r 

Follow BMAPA protocol for reporting 
finds of archaeological significance 

The surveys did not identify any sites of archaeological importance.  
However, there is the potential for undiscovered subsurface archaeological 
sites to be impacted by anchors.  As the site has previously been subject to 
oil and gas activity it is assumed the potential for such sites to be present is 
low.  Should a feature be identified, then mitigation measures will be 
revisited to ensure that the site is not disturbed.   Y Un

like
ly 

Sh
ort

 

Lo
ca

l 

Me
diu

m 

Irre
ve

rsi
ble

 

Mi
no

r 

10
.4 

N-2 Installation of 
flowlines 

Physical 
presence of 
subsea 
infrastructure  
and flowlines 

Physical 
damage to 
undiscovered 
archaeology  

Un
like

ly 
Lo

w 
Mi

no
r 

As per Section N-1 The surveys did not identify any sites of archaeological importance.  
However, there is the potential for undiscovered subsurface archaeological 
sites to be impacted by anchors.  As the site has previously been subject to 
oil and gas activity it is assumed the potential for such sites to be present is 
low.  Should a feature be identified, then mitigation measures will be 
revisited to ensure that the site is not disturbed.   Y Un

like
ly 

Sh
ort

 

Lo
ca

l 

Me
diu

m 

Irre
ve

rsi
ble

 

Mi
no

r 

10
.4 

N-3 Installation of 
flowlines 

Trenching 
and backfill 

Physical 
damage to 
undiscovered 
archaeology 

Un
like

ly 
Lo

w 
Mi

no
r 

As per Section N-1 The surveys did not identify any sites of archaeological importance.  
However, there is the potential for undiscovered subsurface archaeological 
sites to be impacted by anchors.  As the site has previously been subject to 
oil and gas activity it is assumed the potential for such sites to be present is 
low.  Should a feature be identified, then mitigation measures will be 
revisited to ensure that the site is not disturbed.   Y Un

like
ly 

Sh
ort

 

Lo
ca

l 

Me
diu

m 

Irre
ve

rsi
ble

 

Mi
no

r 

10
.4 

N-4 Installation of 
FPSO 

Presence of 
FPSO and 
anchors  

Physical 
damage to 
undiscovered 
archaeology 
 Un

like
ly 

Lo
w 

Mi
no

r 

As per Section N-1 The surveys did not identify any sites of archaeological importance.  
However, there is the potential for undiscovered subsurface archaeological 
sites to be impacted by anchors.  As the site has previously been subject to 
oil and gas activity it is assumed the potential for such sites to be present is 
low.  Should a feature be identified, then mitigation measures will be 
revisited to ensure that the site is not disturbed.  Y Un

like
ly 

Sh
ort

 

Lo
ca

l 

Me
diu

m 

Irre
ve

rsi
ble

 

Mi
no

r 

10
.4 
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A?

 (Y
/N

) 

Lik
eli

ho
od

 

Severity Factors 

Si
gn

ific
an

ce
 

Re
po

rt 
se

cti
on

 

Du
ra

tio
n 

Sp
ati

al 
Ex

ten
t 

Se
ns

itiv
ity

 

Re
co

ve
ra

bil
ity

 

A – Air Quality 
A-1 Physical 

presence, 
operation and 
maintenance 
of FPSO 
Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Exhaust gas 
emissions 

Localised 
deterioration in 
air quality 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

Ensure all machinery is maintained. 
Use of cleaner low emission fuels 
Emissions a will be managed via a 
new Pollution Prevention Control 
(PPC) permit that will be applied for 
before production commences 

Atmospheric emissions from exhaust gases will be low (Section 
6.2.1).  Pollutants will be dispersed and diluted to levels below 
health and environmental guidelines within 500m of the discharge 
point.  See Section 8.1.5 for full discussion. 
Power generation will emit approximately 6.2 tonnes of NOx per 
annum and 3.7 tonnes of SO2 per annum. 
Given the generally dynamic offshore, concentrations of NOx and 
SOx are not expected to reach European Commission alert 
thresholds and there is not expected to be any residual impact on 
regional air quality. 
 
 
 
 N - - - - - - 8.1

 

A-2 Flaring during 
initial stages of 
production 

Exhaust gas 
emissions 

Localised 
deterioration in 
air quality 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

Flare quantities will not exceed 
those permitted in the Consent to 
Flare. 

Atmospheric emissions from flaring will be low (Section 6.2.2).  
Pollutants will be dispersed and diluted to levels below health and 
environmental guidelines within 500m of the discharge point.  See 
Section 8.1.5 for full discussion. 
Given the generally dynamic offshore, concentrations of NOx and 
SOx are not expected to reach European Commission alert 
thresholds and there is not expected to be any residual impact on 
regional air quality. 
 
 
 
 N - - - - - - 8.1
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RI
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ity

 

Re
co
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ity

 

B - Climate Change 
B-1 Physical 

presence, 
operation and 
maintenance 
of FPSO  
Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Exhaust gas 
emissions 
from power 
generation 

Loading of 
greenhouse 
gases e.g., 
CO2, CH4, 

Po
ss

ibl
e 

Lo
w 

Mi
no

r 

Emissions associated with power 
generation will be managed via an 
EU ETS permit 

Approximately 1,263 tonnes of CO2 will be emitted per year from 
power generation during production, and approximately 8,371 
tonnes of CO2 will be emitted per year from vessels associated with 
the production phase of the development (Section 6.2.1.1). As a 
comparison the annual emissions represent 0.011% of UK 
emissions from similar offshore activities in 2009.  This is a relatively 
minor contributor to annual UK emissions and is typical for a 
standard oil development of this size.  See Section 8.2.5 for full 
discussion. 
 
 
 
 
 
 N - - - - - - 8.2

 

B-2 Flaring during 
initial stages of 
production 

Exhaust gas 
emissions 

Loading of 
greenhouse 
gases e.g., 
CO2, CH4, 

Po
ss

ibl
e 

Lo
w 

Mi
no

r 

None envisaged Approximately 428 tonnes of CO2 will be emitted from gas flaring 
during the initial stages of production (Section 6.2.1.2). As a 
comparison the annual emissions represent 0.014% of UK 
emissions from similar offshore activities in 2009.  This is a relatively 
minor contributor to annual UK emissions and is typical for a 
standard oil development of this size.  See Section 8.2.5 for full 
discussion. 
 
 
 
 
 
 
 N - - - - - - 8.2
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C - Water Resource 
C-1 Physical 

presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
produced 
water 

Localised 
deterioration in 
water quality 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

Produced water discharge will be 
closely monitored to ensure that all 
contaminants are at an acceptable 
level. Oil in water, chemical, 
aromatic and radionuclide 
concentrations will all be reported 
via the appropriate OCR and OPPC 
permits  
OIW concentrations will be within 
permitted levels 

The base case is that all produced water will be re-injected.  If the 
system trips then a maximum of 95.4kg of oil could be discharged in 
one trip (at 30mgl-1 in 20,000bbls of PW) as it is unlikely that a trip 
would last all day.  However, all PW will be processed to ensure 
OIW concentrations are as low as possible and it is thought given 
the previous recorded OIW discharge for the FPSO that 
concentrations of 15mgl-1 could be achievable (Section 6.2.2.1). 
Currents in the project area are of average strength for the CNS 
(0.2ms-1) and combined with wave action will disperse and dilute 
chemical discharges during construction.  Currents will refresh a 
500m radius column of water surrounding the discharge location 
within one and a half hours (Section 8.3). Given that discharges are 
expected to be one off events no lasting effect on water quality is 
expected.   N - - - - - - 8.3

 

C-2 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
chemicals 

Localised 
deterioration in 
water quality 

Po
ss

ibl
e 

Lo
w 

Mi
no

r 
Daily recording of chemical use to 
allow more refined and efficient use. 
All chemical discharges will be risk 
assessed and within the DECC 
permitted levels as per the relevant 
OCR chemical permit i.e., PON15D. 

All discharges will be risk assessed and be within permitted levels.  
Currents in the project area are of average strength for the CNS 
(0.2ms-1) and combined with wave action will disperse and dilute 
chemical discharges during construction.  Currents will refresh a 
500m radius column of water surrounding the discharge location 
within one and a half hours (Section 8.3). No lasting effect on water 
quality is expected.   N - - - - - - 8.3
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RI
A?

 (Y
/N
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C-3 Physical 
presence, 
operation and 
maintenance 
of FPSO  
Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Discharge of 
sewage, grey 
water, food 
waste and 
drainage 
water 

Localised 
deterioration in 
water quality 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

Every vessel will have and 
implement a written waste 
management plan, compliant with 
MARPOL 73/78.  
Annex V (Garbage) is particularly 
relevant. No plastics/plastic 
containing material will be disposed 
of at sea, regardless of location. 
Paper & food wastes will only be 
discharged outside the 12nm limit.    
General household products will be 
selected that are environmentally 
benign.  
 
 

It is estimated that a maximum of 9,469m3 of sewage and grey 
water will be discharged to sea per year during production (Section 
6.2.2.2).   Given the prevalent metocean conditions in the project 
area (e.g., winds, waves, tides and currents), the relatively short 
field life (10 years) and the small cumulative volume of discharges, 
the marine environment will be able to rapidly assimilate the 
discharges through natural bacterial action. It is expected that any 
degradation in water quality will be transient (limited to a few hours 
after the discharge) and there will not be any residual impacts on 
water quality. 

N - - - - - - 8.3
 

D -Seabed conditions 
D-1 Physical 

presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
produced 
water 

Sediment 
contamination 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-1 Given the small amount of produced water that maybe discharge if 
water injection fails (Section 6.2.2.1), it is unlikely that there will be 
any residual impact on sediments. 
 
 
 N - - - - - - 8.4

 

D-2 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
chemicals 

Sediment 
contamination 

Po
ss

ibl
e 

Lo
w 

Mi
no

r 

As per Section C-2 The majority of chemicals used during production will not be 
discharged at the seabed. The only chemical likely to be discharged 
at the seabed is the water-based subsea hydraulic control fluid. 
Small amounts of control fluid are discharged near the seabed from 
the directional control valves when they are opened and closed. 
The typical discharge from all eight wellheads will be a total of 24m3 
per year. No residual impact on sediment is expected. 
 
 N - - - - - - 8.4
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E - Plankton 
E-1 Physical 

presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
produced 
water 

Potential toxic 
effect 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-1 Discharge volumes of produced water will be very small and 
although sensitive to changes in water quality, the plankton 
community undergoes a continual change in individuals with those 
from the surrounding waters and therefore has extremely rapid 
recovery rates. 
As per Section C-1, any discharge will not be present within the 
water column for long enough or at high enough concentrations to 
pose a significant threat to plankton. 
 N - - - - - - 9.1

 

E-2 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
chemicals 

Potential toxic 
effect 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-2 All discharges will be risk assessed and be within permitted levels.   
Although sensitive to changes in water quality, the plankton 
community undergoes a continual change in individuals with those 
from the surrounding waters and therefore has extremely rapid 
recovery rates. 
As per section C-2, discharged chemicals will not be present within 
the water column for long enough or at high enough concentrations 
to pose a significant threat to plankton. 
 N - - - - - - 9.1

 

E-3 Physical 
presence, 
operation and 
maintenance 
of FPSO  
Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 
 

Discharge of 
sewage, grey 
water, food 
waste and 
drainage 
water 

Organic 
enrichment 
leading to 
raised biological 
oxygen 
demand.  May 
change balance 
of food chain. 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

As per Section C-3 Cumulative discharge volumes will be very small and combined with 
the prevalent metocean conditions in the project area; it is unlikely 
that any discharges will lead to any measurable organic enrichment. 

N - - - - - - 9.1
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F - Benthic communities 
F-1 Physical 

presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
produced 
water 

Potential toxic 
effect 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-1 Any toxic impacts on benthic communities will be extremely 
localised, restricted to the immediate area surrounding the 
discharge location and as such are unlikely to have a noticeable 
effect above individual level.  
Any discharges will be at the surface from the FPSO into 80m water 
depth so are unlikely to reach benthic communities. N - - - - - - 9.2

 

F-2 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
chemicals 

Potential toxic 
effect 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-2 The majority of chemicals used during production will not be 
discharged at the seabed. The only chemical likely to be discharged 
at the seabed is the water-based subsea hydraulic control fluid. 
Small amounts of control fluid are discharged near the seabed from 
the directional control valves when they are opened and closed. 
The typical discharge from all eight wellheads will be a total of 24m3 
per year. No toxic impact on benthic communities is expected.  N - - - - - - 9.2

 

G - Fish and shellfish 
G-1 Physical 

presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
produced 
water 

Potential toxic 
effect 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-1 Discharge volumes of produced water will be very small and any 
toxic impacts on fish and shellfish will be extremely localised, 
restricted to the immediate area surrounding the discharge location 
and as such are unlikely to have a noticeable effect above individual 
level. N - - - - - - 9.3

 

G-2 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
chemicals 

Potential toxic 
effect 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-2 A variety of chemicals to be used for well maintenance during the 
operational life of the field (Table 6-16).  All chemicals that are 
injected for well maintenance will be in a closed system with no 
discharge to sea. he only chemical likely to be discharged at the 
seabed is the water-based subsea hydraulic control fluid. Small 
amounts of control fluid are discharged near the seabed from the 
directional control valves when they are opened and closed. The 
typical discharge from all eight wellheads will be a total of 24m3 per 
year. Conditions in the vicinity of the development are such that any 
discharge will be quickly dispersed and therefore exposure of fish 
and shellfish to these chemicals will be reduced. N - - - - - - 9.3
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G-3 Physical 
presence, 
operation and 
maintenance 
of FPSO  
Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Discharge of 
sewage, grey 
water, food 
waste and 
drainage 
water 

Organic 
enrichment 
leading to 
raised biological 
oxygen 
demand.  May 
change balance 
of food chain. 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section C-3 Section C-3 concluded that there will be no residual impact on water 
quality as a result of the discharges.  It is therefore unlikely that there 
will be any residual impacts on fish and shellfish. 

N - - - - - - 9.3
 

G-4 Physical 
presence, 
operation and 
maintenance 
of FPSO  
Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Subsea noise Localised 
disturbance 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t 

No mitigation envisaged The majority of the noise generated by offshore oil installations is 
low frequency (<1kHz).  Fish are known to congregate around 
production platforms and do not tend to show avoidance behaviour 
unless noise levels increase significantly above the norm, for 
example if seismic or piling activity is being undertaken at the site. 

N - - - - - - 9.3
 

H - Seabirds 

H-1 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
produced 
water 

Smothering 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t As per Section C-1 The volume of oil discharged in produced water will be minimal and 

restricted to discrete one off events when the system trips.  Oil will 
not present within the water column for long enough or at high 
enough concentrations to pose a significant threat to the seabird 
community. N - - - - - - 9.4

 

H-2 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
chemicals 

Potential toxic 
effect 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t As per Section C-2 Any discharged chemicals will not be present within the water 

column for long enough or at high enough concentrations to pose a 
significant threat to the seabird community. 

N - - - - - - 9.4
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ra
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Sp
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Ex
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t 

Se
ns
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ity

 

Re
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bil
ity

 

H-2 Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Increased 
vessel activity 
in region 

Localised 
disturbance of 
seabirds from 
the sea surface 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t 

No mitigation envisaged It is possible that seabirds resting on the sea surface could be 
disturbed by the presence of the export tanker and supply vessels. 
However, this is not considered to be a significant threat to seabirds 
due to the existing level of shipping activity in the area. 

N - - - - - - 9.4
 

I - Marine mammals 

I-1 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Presence of 
FPSO and 
anchors 

Collision risk 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

No mitigation envisaged. It is possible that marine mammals could collide with the anchor 
chains used to hold the FPSO in position. However this is not 
considered to be a significant threat as marine mammals should be 
able to detect and avoid the chains. 
 N - - - - - - 9.5

 

I-2 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
produced 
water 

Potential toxic 
effect 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t As per Section C-1 The volume of oil discharged in produced water will be minimal and 

restricted to discrete one off events when the system trips.  Oil will 
not be present within the water column for long enough or at high 
enough concentrations to pose a significant threat to marine 
mammals. N - - - - - - 9.5

 

I-3 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
chemicals 

Potential toxic 
effect 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

en
tie

nt
 As per Section C-2 Any discharged chemicals will not be present within the water 

column for long enough or at high enough concentrations to pose a 
significant threat to marine mammals. 

N - - - - - - 9.5
 

I-4 Physical 
presence, 
operation and 
maintenance 
of FPSO 
Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Subsea noise Can cause 
physical injury 
or disturbance 

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

No mitigation envisaged. Levels of underwater noise generated by the FPSO, export tanker 
and supply vessels are expected to be below disturbance 
thresholds outside the immediate area of the power generators and 
will not be at a level to disturb marine mammals or cause physical 
injury. 

N - - - - - - 9.5
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J -  Marine protected sites and species 
J-1 Physical 

presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
produced 
water 

Potential toxic 
effects through 
bioaccumulatio
n of chemicals 
and 
hydrocarbons in 
food chain 
Smothering 
 
 
 Ve

ry 
Un

like
ly 

Ne
gli

gib
le 

Ins
ign

ific
an

t 

As per Section C-1 Eight species of cetacean are known to frequent the project area at 
certain times of the year.  All cetaceans are EPS.  The impact on 
marine mammals was assessed in I-2 

N - - - - - - 9.6
 

J-2 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Discharge of 
chemicals 

Potential toxic 
effects through 
bioaccumulatio
n of chemicals 
and 
hydrocarbons in 
food chain 
 
 
 Ve

ry 
Un

like
ly 

Ne
gli

gib
le 

Ins
ign

ific
an

t 

As per Section C-2 Eight species of cetacean are known to frequent the project area at 
certain times of the year.  All cetaceans are EPS.  The impact on 
marine mammals was assessed in I-3 

N - - - - - - 9.6
 

J-3 Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 
 
 
 

Subsea noise Can cause 
physical injury 
or disturbance 
to protected 
species  

Un
like

ly 
Ne

gli
gib

le 
Mi

no
r 

As per Section I-4 Eight species of cetacean are known to frequent the project area at 
certain times of the year.  All cetaceans are EPS. The impact on 
marine mammals was assessed in I-4. 

N - - - - - - 9.6
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K - Commercial fisheries 
K-1 Physical 

presence, 
operation and 
maintenance 
of FPSO 

Presence of 
FPSO and 
anchors  
Safety 
exclusion 
zones 

Exclusion from 
fishing grounds 
Potential 
collision risk 

Ve
ry 

Lik
ely

 
Ne

gli
gib

le 
Mi

no
r 

A 500m safety exclusion zone will 
be enforced around the FPSO. 
 The FPSO will be appropriately lit 
and sound warnings will be 
broadcast in poor visibility. 
Users of the sea will be notified of 
the presence of the FPSO and new 
safety exclusion zones via the 
Kingfisher fortnightly bulletins, 
Notices to Mariners and VHF radio 
broadcast. 

Due to the presence of the FPSO and the new exclusion zones 
around the drill centres, fishing vessels will be displaced from their 
fishing grounds. The combined area that will be affected by the 
safety exclusion zones will be 2,356km. The 500m safety exclusion 
zone around the FPSO is intended to prevent potential collisions 
with fishing vessels in the area. This will be enforced by a guard 
vessel.  
However the Alma development area is not considered to be a 
commercially important ground for pelagic and demersal species.  A 
total of 147.5 tonnes of fish and shellfish, worth approximately 
£130,233 are landed each year from the ICES rectangle (41F2) that 
covers the Alma development area. 

Y Ve
ry 

Lik
ely

 

Mo
de

rat
e 

Lo
ca

l 

Lo
w 

Mo
de

rat
e 

Mi
no

r 

10
.1 

K-2 Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Increased 
vessel activity 
in region 
 

Potential 
collision risk 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 
All vessels will comply with 
international navigation regulations 
and codes. 

Vessel activity in the region will increase marginally with the export 
tanker on site once every two weeks and visits from supply and 
maintenance vessels occurring over approximately 144 days per 
year. 
A moderate number of fishing vessels could be present in the area 
at the same time, however all ships will follow standard international 
laws of the sea (as set out by the International Maritime 
Organisation (IMO)). 
As there will not be a vast increase in vessel activity in the area, the 
standard laws of the sea are sufficient to mitigate any risks. 

N - - - - - - 10
.1 

K-3 Presence of 
subsea 
infrastructure 

Physical 
presence of 
subsea 
infrastructure  
and flowlines 

Could snag 
fishing gear 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

Users of the sea will be notified of 
the presence of new structures via 
the Kingfisher fortnightly bulletins, 
and updates to Admiralty Charts.  
All subsea structures have been 
designed to be fishing friendly 

There is the possibility that trawled fishing gear could become 
snagged on subsea infrastructure. The majority of the structures will 
be within a 500m radius safety exclusion zone. The mitigation 
measures are thought to be sufficient to negate any residual 
impacts.   

N - - - - - - 10
.1 
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L - Shipping 

L-1 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Presence of 
FPSO and 
anchors  

Exclusion zone 
could impede 
shipping lanes 
Increased 
collision risk 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

As per Section K-1 The nearest shipping lane is within 2nm of the Alma development. 
Some shipping will be displaced from the immediate vicinity of the 
development; however there is ample sea room to do so. An 
average of 2-3 vessels per day transit within 12nm of the Alma 
development. 
The 500m safety exclusion zone around the FPSO is intended to 
prevent potential collisions with any vessels that may be in the area 
and will be enforced.  The FPSO will be appropriately lit when 
required. N - - - - - - 10

.2 

L-2 Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Increased 
vessel activity 
in region 

 Increased 
collision risk 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

All vessels will comply with 
international navigation regulations 
and codes. 

The nearest shipping lane is within 2nm of the Alma development.. 
An average of 2-3 vessels per day transit within 12nm of the Alma 
development and the presence of the export tanker every two 
weeks is unlikely to be noticeable above the baseline. 

N - - - - - - 10
.2 

M - Other marine users 

M-1 Physical 
presence, 
operation and 
maintenance 
of FPSO 

Presence of 
FPSO and 
anchors  

Localised 
displacement of 
other marine 
users 
Increased  
collision risk 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t 

As per Section K-1 There is the potential for any recreational users to be displaced from 
the area for the life of the development (10 years). However given 
the historical use of the area for oil and gas, there is little 
recreational use of the area (Section 9.3).  
There is no existing oil and gas infrastructure present in the 
development area.  The nearest platform to the development is the 
Clyde platform, located 40.5km north west of the northern drill 
centre.   
The 500m safety exclusion zone around the development is 
intended to prevent potential collisions with any vessels that may be 
in the area. This will be enforced by the guard vessel. N - - - - - - 10

.3 



ENQUEST HEATHER LIMITED 
ALMA FIELD DEVELOPMENT 

REPORT REF: P1459BA_RN2525_REV0 A-31 21/07/2011 

Determination of Potential Impact EIA Consideration of Mitigation Measures Residual Impact Assessment 

Se
cti

on
 

Project 
Activity 

Aspect Potential 
Impact 

Lik
eli

ho
od

 
Se

ve
rit

y 
Si

gn
ific

an
ce

 

Mitigation Measures Identification of Residual Impact Considering 
Mitigation Measures 

RI
A?

 (Y
/N

) 

Lik
eli

ho
od

 

Severity Factors 

Si
gn

ific
an

ce
 

Re
po

rt 
se

cti
on

 

Du
ra

tio
n 

Sp
ati

al 
Ex

ten
t 

Se
ns

itiv
ity

 

Re
co

ve
ra

bil
ity

 

M-2 Physical 
presence and 
movement of 
export tanker 
and supply 
vessels 

Increased 
vessel activity 
in region 

Increased  
collision risk 

Ve
ry 

Un
like

ly 
Ne

gli
gib

le 
Ins

ign
ific

an
t 

All vessels will comply with 
international navigation regulations 
and codes. 

There is the potential for any recreational users to be displaced from 
the area for the life of the development (10 years).  However given 
the historical use of the area for oil and gas, there is little 
recreational use of the area (Section 9.3). 
There is no existing oil and gas infrastructure present in the 
development area.  The nearest platform to the development is the 
Clyde platform, located 40.5km north west of the northern drill 
centre. 
The 500m safety exclusion zone around the development is 
intended to prevent potential collisions with any vessels that may be 
in the area. This will be enforced by the guard vessel. N - - - - - - 10

.3 
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Mitigation Measures 

RI
A?

 (Y
/N

) 

Lik
eli

ho
od

 

Severity Factors 

Si
gn

ific
an

ce
 

Re
po

rt 
se

cti
on

 

Du
ra

tio
n 

Sp
ati

al 
Ex

ten
t 

Se
ns

itiv
ity

 

Re
co

ve
ra

bil
ity

 

A - Water Resource 
A-1 Chemical / 

hydrocarbon 
release (< 1 
tonne) 

Diesel, crude 
or chemical 
spill 
(including 
OBMs) 

Localised 
deterioration in 
water quality 

Po
ss

ibl
e 

Lo
w 

Mi
no

r 

Accidental spills will be kept to a 
minimum through training, good 
housekeeping and through 
storage/handling procedures e.g., 
sumps, drains and bunding should 
catch accidental spills. 
Management controls will be in 
place to eliminate bunkering spills 
e.g. only bunkering during day light 
and in good weather. 
A location specific OPEP will be in 
place for drilling and production.  
The OPEP will detail all emergency 
procedures that will be in place to 
minimise any spill. 

A large number of chemicals will be used during construction 
activities, particularly associated with well engineering. All chemicals 
will be risk assessed and permitted in the appropriate manner.  
Although spilt chemicals/diesel may have an acute toxic effect on 
immediate discharge they will be quickly diluted and dispersed in 
the water column.  Currents within the project area will refresh a 
column of water within 500m of the discharge point within one and a 
half hours, although it may take slightly longer for the water column 
to return to pre-impact levels if the chemical release is of sufficient 
quantity.   
OBM chemical spills may take longer to disperse as the heavier oil 
has less of a tendency to evaporate.  However a small spill is still 
likely to break up with a couple of days. 

N - - - - - - 8.3
 

A-2 Chemical / 
hydrocarbon 
release (1-10 
tonnes) 

Diesel, crude 
or chemical 
spill 
(including 
OBMs) 

Localised 
deterioration in 
water quality  

Un
like

ly 
Lo

w 
Mi

no
r 

As per Section  A-1 but in addition: 
EnQuest has access to Tier 1, 2 
and 3 oil spill response capabilities 
through Oil Spill Response (OSR).   

A spill of <10 tonnes is more likely to occur during construction 
activities, e.g., during bunkering.  Diesel is a Group 2 oil which 
evaporates quickly on release.  Typically 90% of a large diesel spill 
evaporates or disperses naturally within the water column within 
one to two days (ITOPF 2007).  For a spill of <10 tonnes it is 
possible that it will have dispersed within a few hours.   
Crude oil or OBM chemical spills may take longer to disperse as the 
heavier oil has less of a tendency to evaporate.  Mitigation 
measures in place should be sufficient to minimise the risk of a spill 
and any deterioration in water quality is likely to be transient.  N - - - - - - 8.3
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A-3 Chemical / 
hydrocarbon 
release (>10 
tonnes) 

Diesel, crude 
or chemical 
spill 
(including 
OBMs) 

Deterioration in 
water quality 

Ve
ry 

Un
like

ly 
Lo

w 
Mi

no
r 

As for A-2 but in addition: 
EnQuest is a member of OSPRAG 
which will provide support in a well 
blow out event. 
Control measures will be in place to 
ensure rapid response to loss of 
pipeline containment.  These will be 
outlined in the Alma OPEP. 

Three scenarios have been identified which could result in a spill of 
crude oil or diesel >10 tonnes: loss of containment from the drilling 
rig, total loss of inventory from the FPSO and total loss of inventory 
from the export tanker. A well blow out is highly unlikely given the 
low reservoir pressures present at Alma (see Section 7.1.1).  
A diesel spill will very quickly evaporate and disperse in the marine 
environment.  Oil spill modelling indicates the diesel inventory from 
the drilling rig would naturally disperse or evaporate within 10 hours 
(see Section 7.3).   
Crude oil takes longer to disperse and an intervention response 
may be necessary to help break it up before it beaches on the 
shoreline.  
Water quality is likely to deteriorate in the immediate vicinity of the 
spill as hydrocarbons are dispersed through the water column.  
However, it will be naturally biodegraded by microbes within one to 
two months (NOAA 2006). The concentration and likelihood of 
natural biodegradation will obviously be dependent on the scale of 
the incident.  However, generally the deterioration in water quality 
will be short –term. Y Ve

ry 
Un

like
ly 

Sh
ort

 

Ex
ten

siv
e 

Lo
w 

Mo
de

rat
e 

Mi
no

r 

8.3
 

B -Seabed conditions 
B-1 Overboard 

loss of 
equipment or 
waste 

Dropped 
objects 

Scour around 
objects 

Po
ss

ibl
e 

Ne
gli

gib
le 

Mi
no

r 

Every reasonable measure will be 
taken to retrieve dropped objects. 
If the object cannot be retrieved a 
PON2 will be submitted to the 
DECC.  
A dropped objects plan will be 
developed to address risk of 
dropping objects during construction 
and operations. 

Scour is likely around any object remaining on the seabed.  
However, given the mitigation measures in place any residual 
impacts are likely to be negligible. 

N - - - - - - 8.4
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B-2 Chemical / 
hydrocarbon 
release (< 1 
tonne) 

Diesel, crude 
or chemical 
spill 
(including 
OBMs) 

Sediment 
contamination 

Po
ss

ibl
e 

Lo
w 

Mi
no

r 

As per Section A-1 A large number of chemicals will be used during construction 
activities, particularly associated with drilling the wells. All chemicals 
will be risk assessed and permitted in the appropriate manner.  
A spill <1 tonne is likely to be at the sea surface from the drilling rig, 
FPSO or support vessel, and would disperse within a couple of 
hours.  Therefore, it is unlikely that hydrocarbons will reach the 
seabed. N - - - - - - 8.4

 

B-3 Chemical / 
hydrocarbon 
release (1-10 
tonnes) 

Diesel, crude 
or chemical 
spill 
(including 
OBMs) 

Sediment 
contamination 

Un
like

ly 
Lo

w 
Mi

no
r 

As per Section A-2 The likelihood of a spill >0.1 tonnes occurring during construction is 
24% for the Alma development.  The majority of spills are likely to 
be at the sea surface or in the water column.  The frequency of the 
flowline failing is 0.00125 times per year.  A spill of crude oil from the 
production flowline could contaminate sediments and persist for 
some time however the extent will be localised.  Y Un

like
ly 

Sh
ort
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ca

l 

Hi
gh
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rat
e 

Mi
no

r 

8.4
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B-4 Chemical / 
hydrocarbon 
release (>10 
tonnes) 

Diesel, crude 
or chemical 
spill 
(including 
OBMs) 

Sediment 
contamination 

Ve
ry 

Un
like

ly 
Lo

w 
Mi

no
r 

As per Section A-3 Three scenarios have been identified which could result in a spill of 
crude oil or diesel >10 tonnes: loss of containment from the drilling 
rig, total loss of inventory from the FPSO and total loss of inventory 
from the export tanker. A well blow out is highly unlikely given the 
low reservoir pressures present at Alma (see Section 7.1).  
Modelling shows that in the event of a worst case crude oil loss of 
100,000m3 (87,000 tonnes) then there is a 1% chance of oil 
beaching along coastline of one of the countries bordering the North 
Sea.  Trajectory modelling, presented in Section 7.3 and Appendix 
B, indicates that with a prevailing wind towards the UK coastline it 
will take approximately 200 hours for the spill to beach on the North 
Yorkshire coastline.  Taking into consideration evaporation and 
dispersion approximately 86,393m3 of crude oil could beach along 
the coast.   
With a prevailing wind towards the nearest international boundary a 
crude oil spill would first cross the cross the UK / Norway median 
line (within 5 hours) and then the Norway/Denmark median line 
after 31 hours.  Taking into consideration evaporation and 
dispersion approximately 161,742m3 of crude oil could beach along 
the Danish coast within 130 hours of the spill occurring.   
Any components that settle to the seabed will be naturally 
biodegraded by microbes within one to two months.  Elevated 
concentrations of hydrocarbons may be noticeable in sediments 
close to the discharge point after a large spill.  Given the previous 
use of the area for oil and gas development, levels of hydrocarbon 
contamination are not expected to rise over existing historical levels. 
Crude oil that beaches has the potential to contaminate beach 
sediments.  However, as a spill of this magnitude is extremely rare it 
is highly unlikely that there will be a residual impact during this 
development. 
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As per Section A-1 Accidental spills of chemicals will be rapidly diluted and dispersed in 
the marine environment.  It is expected that spilt materials will not be 
in the water column for long enough or at concentrations that are 
likely to pose a significant toxic effect to plankton. Although 
vulnerable to a change in water quality the plankton community 
undergoes a continual change in individuals with the surrounding 
waters and therefore is not considered sensitive. N - - - - - - 9.1
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As per Section A-2. A hydrocarbon spill of <10 tonnes will be diluted and dispersed in 
the marine environment within hours to at most one or two days.  
Concentrations of hydrocarbons may reach levels that pose a 
significant toxic effect to plankton, but this is likely to be transient, 
returning to background concentrations within a few tidal cycles.  
Although vulnerable to a change in water quality the plankton 
community undergoes a continual change in individuals with the 
surrounding waters and therefore is not considered sensitive. N - - - - - - 9.1
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As per Section A-3 Concentrations of hydrocarbons may reach levels that pose a 
significant toxic effect to plankton.  Although vulnerable to a change 
in water quality the plankton community undergoes a continual 
change in individuals with the surrounding waters and therefore is 
generally not considered sensitive. However, a major crude oil spill 
does have the potential to affect a large area of water and therefore 
there may be more extensive damage to plankton communities.  
The likelihood of this happening is extremely rare. Y Ve
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As per Section B-1 Sessile species within the immediate impact footprint of the dropped 
object are likely to be killed and species within the immediate vicinity 
may be smothered by the repositioning of sediment.  The benthic 
community is typical of the CNS and no rare or protected species 
were identified in the site survey. Any impacts will be restricted to 
individuals and not felt at a population level.  N - - - - - - 9.2
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As per Section A-1 Accidental spills of chemicals will be rapidly diluted and dispersed in 
the marine environment.  The majority of spills are likely to be at the 
sea surface in water depths of approximately 80m (LAT).  It is 
expected that spilt materials will not be in the water column for long 
enough or at concentrations that are likely to pose a significant toxic 
effect to the benthic community. Any spill at the seabed would come 
from a rupture in the 10" production pipeline or from the wellheads.  
A spill of <1 tonne is likely to disperse and any toxic effects on 
benthic species are expected to be localised.  N - - - - - - 9.2
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As per Section A-2 As per Section B-3. Spills from the surface are unlikely to reach the 
seabed and pose a threat to the benthic community.  
Crude oil has the potential to smother benthic communities or 
present a toxic risk if it reaches the seabed or is discharged at the 
seabed.  Individuals in the immediate vicinity of the spill location 
may be killed.  However, the water column is likely to quickly dilute 
and disperse the spill and any toxic effects such that outside the 
immediate vicinity there are unlikely to be any residual impacts. The 
community as a whole is not expected to be affected. N - - - - - - 9.2
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As per Section A-3 Three scenarios have been identified which could result in a spill of 
crude oil or diesel >10 tonnes: loss of containment from the drilling 
rig, total loss of inventory from the FPSO and total loss of inventory 
from the export tanker. A well blow out is highly unlikely given the 
low reservoir pressures present at Alma (see Section 7.1).  
It is highly unlikely that oil will pool on the seabed so in most 
scenarios there is little direct risk to benthic communities of 
smothering.  Elevated concentrations of hydrocarbons may be 
noticeable in sediments if the spill reaches the seabed which may 
affect community structure on a local scale.  However, any change 
is unlikely to be sufficient to change the classification of sediments 
from unpolluted, and toxic effects on the benthic community are 
expected to be limited. 
There is the possibility that if oil was to beach, those benthic 
communities in shallow waters would be smothered by emulsified 
oil.  However, given the fact that a spill of the magnitude necessary 
for oil to beach is highly unlikely, the EIA concluded that the 
significance of an impact on benthic communities is minor. Y Ve
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As per Section B-1  Sessile species within the immediate impact footprint of the dropped 
object are likely to be killed and species within the immediate vicinity 
may be smothered by the repositioning of sediment.  Any impacts 
will be restricted to individuals and not felt at a population level. N - - - - - - 9.3
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As per Section A-1 Discharged materials will not be present within the water column for 
long enough or at concentrations that are likely to pose a significant 
toxic threat to fish communities as a whole.  Concentrations outside 
the immediate discharge area/time will be close to background or 
undetectable.   N - - - - - - 9.3
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As per Section A-2 Acute toxic effects to fish and shellfish species will be restricted to 
the immediate area of the spill and for the duration of the spill 
release. However, high levels of toxic effects on fish spawning may 
have longer term implications to stock levels. These long-term 
chronic effects include reduced fecundity and breeding failure.  
However, it is likely that discharged materials will not be present 
within the water column for long enough or at concentrations that 
are likely to pose a significant toxic threat to marine ecology as a 
whole.  Concentrations outside the immediate discharge area/time 
will be close to background or undetectable.   N - - - - - - 9.3
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As per Section A-3 In fish life cycles the egg and juvenile stages are the most 
vulnerable to toxicity in the water column, as adult fish are highly 
mobile and generally able to avoid polluted areas.  Localised 
fatalities would occur in the immediate vicinity of the spill, but fish are 
likely to avoid the area if the situation persists, and any effects are 
unlikely to be felt on a population level.  As discussed in Section 
9.3.2 the Alma development area lies within the spawning and 
nursery areas for mackerel, lemon sole, sprat, haddock and whiting 
(Coull et al. 1998). A major spill during a particular sensitive period 
could affect recruitment for that year.  However, the 
spawning/nursery grounds span large areas of the North Sea which 
will mean that long-term changes to populations are minor.       
In general, lighter refined petroleum products such as diesel and 
gasoline are more likely to mix in the water column and are 
therefore more toxic to marine life.  However, they tend to evaporate 
quickly (as demonstrated in Section 7.3) and do not persist long in 
the environment.  Although heavier residual oils tend to have 
specific gravities greater than sea water, causing them to sink once 
spilled, the reservoir oil at Alma is light crude which is unlikely to 
sink.  A major hydrocarbon spill has therefore been assessed as 
having the potential for an impact of minor significance on fish. Y Ve
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As per Section B-1 It is possible that seabirds could ingest large items of refuse which 
typically causes the death of the affected birds. However the 
mitigation in place is sufficient to negate any residual impacts. 

N - - - - - - 9.4
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As per Section A-1 Accidental spills of chemicals will be rapidly diluted and dispersed 
with the marine environment.  Uptake of toxic chemicals by plankton 
can have effects throughout the food chain, either as a result of 
direct mortality of food species or through transmission of 
bioaccumulating chemicals to higher trophic levels. 
Discharged materials will not be present within the water column for 
long enough or at concentrations that are likely to pose a significant 
toxic threat to marine ecology as a whole.  Concentrations outside 
the immediate discharge area/time will be close to background or 
undetectable.   
Hydrocarbon releases have the potential to smother seabirds.  Oil 
spill effects include mortality by ingesting oil from feathers during 
preening, as well as by hypothermia from matted feathers. 
However, spills < 1 tonne generally disperse within a few hours and 
are unlikely to present a risk to seabirds N - - - - - - 9.4
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As per Section A-2 The likelihood of a spill >0.1 tonnes occurring during construction is 
24% for the Alma development.  These spills are likely to be at the 
sea surface and would disperse within a couple of hours to a few 
days depending on the type of hydrocarbon spilt.   
Hydrocarbon releases have the potential to smother seabirds.  Oil 
spill effects include mortality by ingesting oil from feathers during 
preening, as well as by hypothermia from matted feathers. 
However, overboard spills between 1 and 10 tonnes generally 
disperse within a few days depending on the type of hydrocarbon 
spilt. The mitigation measures, when implemented, should be 
sufficient to prevent smothering of more than a few individuals. N - - - - - - 9.4
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As per Section A-3 Modelling shows that in the event of a total loss of containment from 
the FPSO and/or export tanker (due to collision with each other), 
there is the potential for impact over a widespread area. However 
the likelihood of an incident of this magnitude occurring is unlikely. 
A well blow out is unlikely to occur due to low reservoir pressures. 
A spill of the magnitude modelled above is likely to significantly 
impact populations of seabirds. Seabirds that spend the majority of 
their time on the sea surface are most vulnerable as birds can be 
smothered by oil, or their feathers can become contaminated with 
hydrocarbons, which in turn may be ingested. Seabird vulnerability 
to hydrocarbon pollution is generally low for most of the year, with a 
significant increase in vulnerability in January and October. Should 
a spill occur during one of these sensitive periods an intervention 
response may be required to minimise the risk of smothering and 
species injury.  It is highly unlikely that a spill of the magnitude 
discussed above will occur.  Mitigation measures outlined in the 
OPEP and management controls to eliminate spills should prevent 
any sizeable spills.  Given the likelihood of an impact occurring is 
unlikely the EIA concluded that significance of the impact is 
moderate. Y Ve
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As per Section B-1 It is possible that marine mammals could ingest large items of 
refuse which typically causes the death of the affected animal. 
However the mitigation in place is sufficient to negate any residual 
impacts. N - - - - - - 9.5
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As per Section A-1 Accidental spills will be diluted and dispersed within the marine 
environment.  Spilt materials will not be present within the water 
column for long enough or at concentrations that are likely to pose a 
significant toxic threat to marine mammals.   Concentrations outside 
the immediate discharge area/time will be close to background or 
undetectable. N - - - - - - 9.5
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As per Section A-2 The likelihood of a spill >0.1 tonnes occurring during construction is 
24% for the Alma development.  These spills are likely to be at the 
sea surface and would disperse within a couple of hours to a few 
days depending on the type of hydrocarbon spilt.   
Discharged materials will not be present within the water column for 
long enough or at concentrations that are likely to pose a significant 
toxic threat to marine ecology as a whole. 
In addition, a spill of this size could be easily avoided by these 
mobile animals. N - - - - - - 9.5
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As per Section A-3 There is the potential that marine mammals could be significantly 
affected if a large crude oil spill was to occur.  Although the region 
surrounding the Alma development is not considered to be 
particularly important for marine mammals, pods and individuals 
have been observed throughout the year.  Should a major release 
of crude oil occur, there is the potential that individuals could be 
affected.  In addition should any oil reach the shoreline, haul out 
sites for pinnipeds may be impacted.  Pinnipeds are particularly 
sensitive between October and January when they are on land 
pupping and again between February and March during their 
annual moult.  Neonatal pups are particularly at risk from oil coming 
ashore.   
Cetaceans have smooth hairless skins over a thick layer of 
insulating blubber, so oil is unlikely to adhere persistently or cause a 
breakdown in insulation.  Marine mammals must surface to breathe 
and they may inhale vapours given off the spilt oil and their eyes 
may be vulnerable to major pollution.  Indirect effects may also be 
caused through contamination and depletion of food resources.  
Due to the transient nature of cetaceans, it is likely that individuals 
not in the immediate area of the spill when it occurs will avoid the 
area and it is possible that the number of individuals affected could 
be small.  However, if a substantial number of a population where 
affected there could be knock on effects to breeding and the long-
term viability of the population.  Recovery rates of land based 
marine mammals such as seals could be longer particularly if a spill 
affected a breeding season. 
All cetaceans are protected under the EC Habitats Directive as EPS 
and are classed as ecologically important.  Although a major oil spill 
could have a significant impact on marine mammals the EIA 
concluded that the significance of the impact was minor based on 
the fact that a spill of this magnitude is extremely unlikely to occur.  
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As per Section A-1 There are no protected sites within 40km of the Alma development 
area and a spill of <1 tonne is unlikely to travel far before being 
dispersed.  
Marine mammals are a European Protected Species and are likely 
to be present in the vicinity of the project area.  The impact of an 
accidental spill on marine mammals was assessed in G-2 N - - - - - - 9.6
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As per Section A-2 There are no protected sites within 40km of the Alma development 
area and a spill of <10 tonnes is unlikely to travel far before being 
dispersed. 
Marine mammals are a European Protected Species and are likely 
to be present in the vicinity of the project area.  The impact of a 
release of hydrocarbons (< 10 tonnes) on marine mammals was 
assessed in G-2. N - - - - - - 9.6
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Determination of Potential Impact EIA Consideration of Mitigation Measures Residual Impact Assessment 
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As per Section A-3 There is the potential that protected sites and species could be 
significantly affected if a large crude oil spill was to occur.  The 
impact on protected species of marine mammals and seabirds are 
discussed in Sections F-3 and G-4 above. 
Although there are no designated protected sites within 40km of the 
Alma field, modelling shows that in the event of a total loss of 
containment from the FPSO and/or export tanker (due to collision 
with each other), there is the potential for impact over a widespread 
area and the possibility of crude oil beaching on the coastline.  
There are numerous protected areas along the coastline of the 
North Sea that could potentially be affected.   
Should a spill occur that could potentially affect a protected area an 
intervention response would be required.  It is highly unlikely that a 
spill of the magnitude discussed above will occur.  Mitigation 
measures outlined in the OPEP and management controls to 
eliminate spills should prevent any sizeable spills.  As the likelihood 
of such a spill occurring is extremely rare the EIA concluded that 
significance of the impact is minor. 
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As per Section B-1 The mitigation measures in place are considered sufficient to 
reduce the impact on commercial fishing. 
 N - - - - - - 10

.1 
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As per Section A-1 Accidental spills of chemicals will be rapidly diluted and dispersed 
with the marine environment.  Spilt materials will not be present 
within the water column for long enough or at concentrations that 
are likely to pose a significant toxic threat to marine ecology as a 
whole.  Concentrations outside the immediate discharge area/time 
will be close to background or undetectable.  Therefore there is 
unlikely to be a knock-on effect on commercial fisheries.  N - - - - - - 10

.1 
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As per Section A-2 Acute toxic effects to fish and shellfish species will be restricted to 
the immediate area of the spill and for the duration of the spill 
release. However, high levels of toxic effects on fish spawning may 
have longer term implications to stock levels. These long-term 
chronic effects include reduced fecundity and breeding failure.  
However, it is likely that spilt materials will not be present within the 
water column for long enough or at concentrations that are likely to 
pose a significant toxic threat to marine ecology as a whole.  
Concentrations outside the immediate discharge area/time will be 
close to background or undetectable.   N - - - - - - 10

.1 
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As per Section A-3 Modelling shows that in the event of a total loss of containment from 
the FPSO and/or export tanker (due to collision with each other), 
there is the potential for an extensive area of the North Sea to be 
affected. However an incident of this magnitude is unlikely. 
A major crude oil spill has the potential to damage fishing vessels 
passing through the project location at the time of the event and has 
the potential to cause a decrease in catch if fish stocks are affected.  
It is expected that if boats are present in the area at the time of a 
spill they will be able to avoid the slick so it is considered highly 
unlikely gear or boats will be damaged.  However, vessels may be 
excluded from the affected area during the clean-up operations.  
Generally, for short periods of time the fishing industry can relocate 
to other grounds without any detrimental impacts to catch, but a spill 
that affects large areas of sea may make it harder to relocate.  It fish 
stocks are contaminated they make take a number of years to 
recover and fishing grounds could be closed with substantial loss of 
income for industry. Experience from major spills has shown that 
the long-term effects on wild fish stocks are unlikely because the 
normal over-production of eggs provides a reservoir to compensate 
for any localised losses. However, there could be a loss of market 
confidence as people may be unwilling to buy fish caught in a 
contaminated area.  
Although the potential impacts could be of major significance to the 
fishing industry the fact that a spill of the magnitudes discussed 
above is highly unlikely has meant that the EIA concluded the 
residual impact is of minor significance. 
A well blow out is unlikely to occur due to low reservoir pressures.   Y Ve
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As per Section B-1. 
 

The mitigation measures in place are considered sufficient to 
reduce the impact on shipping. 
 N - - - - - - 10

.2 
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As per Section A-3 Modelling shows that in the event of a total loss of containment from 
the FPSO and/or export tanker there is the potential for an extensive 
area of the North Sea to be affected. However, an incident of this 
magnitude is unlikely. A well blow out is unlikely to occur due to low 
reservoir pressures. 
If the spill is extensive then shipping lanes in the region could be 
closed to allow the oil spill response to be undertaken.  It is possible 
that shipping lanes could be routed around the affected area but 
there might be financial implications associated with longer routes 
and delays.  As the event is unlikely to occur the residual impact has 
been assessed as of minor significance.   
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As per Section B-1 
 

The mitigation measures in place are considered sufficient to 
reduce the impact on other marine users. 
 

N - - - - - - 10
.3 
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As per Section A-3 Modelling shows that in the event of a total loss of containment from 
the FPSO and/or export tanker there is the potential for an extensive 
area of the North Sea to be affected. However, an incident of this 
magnitude is unlikely. A well blow out is unlikely to occur due to low 
reservoir pressures. 
If crude oil reaches the coastline, nearshore activities could be 
affected if restrictions are imposed to assist with the response 
operation.  There may also be knock-on effects on the tourist 
industry if the spill beaches in substantial quantities. As the 
likelihood of such an event occurring is Very Unlikely, the EIA 
concluded that the residual impact is of minor significance.  
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Follow BMAPA protocol for 
reporting finds of archaeological 
significance 

The surveys did not identify any sites of archaeological importance.  
However, there is the potential for undiscovered subsurface 
archaeological sites to be impacted by dropped objects.  As the site 
has previously been subject to oil and gas activity it is assumed the 
potential for such sites to be present is low.  Should a feature be 
identified, then mitigation measures will be revisited to ensure that 
the site is not disturbed. N - - - - - - 10

.5 
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B.1 Introduction 

This report is to support the Environmental Statement for the Alma 
Development Area (DECC ref no. D/4110/2011) and to meet the latest 
Department of Energy and Climate Change (DECC) guidance letter regarding 
hydrocarbon release assessment recently released to industry (23 December 
2010). The guidance states that the ES assessment of potential impacts from 
hydrocarbon releases must be extended to match the scope of the recently 
amended oil pollution emergency plan (OPEP) guidelines. 

B.2 Alma Field Development 

The Alma Field development is a small development located in the UKCS 
Blocks 30/24 and 30/25, in the Central North Sea (CNS).  It lies in water depths 
of approximately 80m and is 274km east of the nearest landfall on the 
Northumberland coastline and 18.5km west of the UK/Norwegian international 
boundary (median line).  Nearby fields include Orion and Auk (to the north-
west) and Flora, Fife and Angus (to the south-east).  

A total of eight wells are to be as part of the field development, six production 
wells (northern drill centre) and two water injection wells (southern drill centre).  
The coordinates for the wells are provided in Table B-1 below. Drilling will be 
conducted from a semi-submersible mobile drilling unit (MoDU).  EnQuest have 
a number of rig options that they are considering.  They currently have the 
Transocean John Shaw semi-submersible MoDU on contract and it is possible 
that this rig could be used at Alma.  If it is not available, due to EnQuest’s other 
drilling commitments, a semi-submersible with a similar specification could be 
used.  

Table B-1: Project co-ordinates 
Structure Easting (E) Northing (N) Latitude (N) Longitude (E) 
Uisge Gorm FPSO 488 250 6 227 000 56° 11' 16.16" 02° 48' 38.45" 
Northern drill centre (production wells)  485 469 6 228 541 56° 12' 05.72" 02° 45' 56.84" 
Southern drill centre (water-injection wells) 485 858 6 224 891 56° 10' 07.71" 02° 46' 20.12" 

Datum: WGS84 

The two drill centres will be tied-back to the Uisge Gorm floating, production, 
storage and offloading (FPSO) vessel. Two new 3km, 10-inch buried production 
flowlines and one 2.5km 10-inch buried water-injection flowline will be installed.  
A chemical umbilical will also be installed out to both drill centres and a power 
cable will be laid out to the production drill centre.  A shuttle tanker will visit the 
FPSO once every two weeks to offload crude oil via a loading hose and tanker 
mooring system. 

EnQuest will submit an OPEP to the DECC Offshore Inspectorate for approval 
to cover the drilling and production activities on the field.  The OPEP will comply 
with the requirements of The Offshore Installations (Emergency Pollution 
Control) Regulations 2002 and The Merchant Shipping (Oil Pollution 
Preparedness, Response Co-operation Convention) Regulations 1998 and take 
into consideration recent revised guidance from the DECC following the Gulf of 
Mexico Macondo incident. 
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B.3 Worst Case Oil Spill Modelling 

Three scenarios have been identified within the project scope as potential 
sources for a major spill of hydrocarbons:   

 Loss of diesel inventory from the FPSO and tanker through collision – 
2,400m3 (2,016 tonnes) from the FPSO and 3,430m3 (2,881 tonnes) from 
the export tanker 

 Loss of crude oil inventory from the FPSO and tanker through collision – 
A maximum of 94,500m3 (81,0901 tonnes) from the FPSO and a 
maximum of 100,000m3 (87,000 tonnes) from the export tanker (note: 
neither vessel will be full at the same time) 

 Loss of diesel inventory from the drilling rig – 1,665m3 (1,399 tonnes)  

The most recent UK guidance on oil pollution emergency response requires 
Operators to model a loss of well control (blow out), as this although an 
extremely rare occurrence in the UK is considered to be the worst case volume 
of crude oil that could be spilt from a development.  After consultation with the 
DECC Offshore Inspectorate this modelling has not be run for the Alma 
development due to the low reservoir pressure.  From the very start of field life, 
reservoir pressure is such that ESPs will be required to pump crude oil out of 
the reservoir.  In the event that well control is lost the wells will effectively self-
kill.  Instead, the worst case crude spill was considered to be if the FPSO and 
export tanker collided, with a total loss of containment. 

During production from Alma the worst case scenario is for full loss of 
containment from both the FPSO and export tanker due to collision (with each 
other).  If this were to happen, a maximum of 5,830m3 (4,897 tonnes) of diesel 
(from FPSO and tanker combined) and 100,000m3 (87,000 tonnes) of crude oil 
would be released instantaneously. The 100,000m3 of crude oil represents the 
maximum (larger) capacity of the export tanker as neither vessel will be full at 
the same time.  The diesel volume is the combined inventory of both vessels. 
Modelling was not undertaken for a diesel spill from the drilling rig as it was a 
smaller volume than that of the combined FPSO and export tanker volume. 
Therefore it can be inferred that the extent of the spill would be less. 

Oil Spill Response (OSR) was commissioned to undertake oil spill modelling of 
these scenarios using OSIS 5.0 software (OSR 2011). The Oil Spill Information 
System (OSIS), developed by BMT Cordah Ltd, is an oil spill model that 
predicts the movement of oil on the water surface and the distribution of oil in 
the marine environment. It is a fully validated and calibrated oil spill model 
based upon extensive research conducted by Warren Spring Laboratories and 
subsequently AEA Technology plc.  The weathering model within OSIS has 
been validated against controlled actual spills at sea and real spill events 
supported with laboratory calibration.   

The model has a number of limitations that should be considered when 
interpreting the results: 

 Modelling results are for guidance purposes only and response strategies 
should not be based solely on modelling results alone.  

 The resolution / quality of tidal and oceanic current data varies between 
regions and models. As with any other model, results are dependent on 
the quality of the environmental parameters and scenario inputs used.  



ENQUEST HEATHER LIMITED 
ALMA FIELD DEVELOPMENT 

REPORT REF: P1459BA_RN2525_REV0 B-4 21/07/2011 

 The properties of the oil in the model’s database may not precisely match 
those of the product spilled. 

 If the same scenario was conducted in another oil spill modelling 
programme, with identical parameters and inputs, the results may show a 
degree of variance. This is expected as the different fate and weathering 
models have been developed and programmed independently. 

In addition the following assumptions were made when commissioning the 
models: 

 A ‘worst case’ air temperature of -6°C and  sea temperature of 6°C were 
used as representative of temperatures in January to depict the fate of 
the spilled oil in its most viscous and persistent form. 

 Wind data was taken from the Met Office European model (56.0°N 
3.14°E Jan 1998 - Nov 2008).  The January wind rose selected as the 
closest representative example was compiled from a historical data set 
sourced by the Admiralty from the UK Met Office and covers a period 
between 1998 and 2008.  

 The principal tidal current data used was taken from 
http://www.visitmyharbour.com/articles/article.asp?arturn=1314. 

 The oils specified for modelling were marine diesel and Ardmore crude. 
Ardmore crude is not in the OSIS oil database but oil matching was 
undertaken to find suitable substitute oil within the OSIS database.  Auk 
has a similar density (API 38.16), specific gravity (0.834) and 
geographical location to the Ardmore crude (API 38 and SG 0.8329) and 
so was selected as the most appropriate oil. 

As the worst case spill was based on an instantaneous release, the model was 
run for a period of 417 days, which for planning purposes is believed to be more 
than sufficient.  It is likely that beaching will occur within this period for the worst 
case scenarios in the UKCS (depending upon the oil type, meteorological 
conditions and location of the spill release point).   

B.4 Spill Scenarios and Modelling Results 

In accordance with the DECC guidelines on oil spill modelling for OPEPs, the 
scenarios were modelled using two types of models: 

Stochastic - A stochastic model, also known as a probability model shows the 
probability of where an oil spill may impact for defined periods of time for a 
range of prevailing wind directions.  The model uses historical wind data to run 
a series of trajectories for the various wind directions.  It then combines the 
results to produce an overall illustration of the probability of where oil might 
travel to in the defined period of time.  This type of modelling is an important 
tool for determining the areas of coastline that could potentially be affected by a 
spill and therefore the best locations to place oil spill response equipment.  
However, this type of diagram is typically the most misunderstood part of an 
Environmental Statement or Oil Pollution Emergency Plan.  The most important 
thing to note is that it does not illustrate the extent of an oil spill, should a 
collision occur.  

Trajectory -   A trajectory or deterministic model are used to predict the route of 
an oil slick over time and under certain metocean conditions. UK legislation 
requires two trajectory models are undertaken for each spill scenario 
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investigated by the oil and gas industry; one trajectory using a 30 knot wind 
blowing towards the nearest stretch of UK coastline; and one trajectory using a 
30 knot wind blowing towards the closest international boundary. 

For the Alma development two stochastic and four trajectory models were 
commissioned.  The scenarios and volumes modelled are presented in Table 
B-1 below. Table B-2 presents a summary of the fates of the spills as illustrated 
in Figures B-1 to B-6.   

For the trajectory models, the red lines show the direction of the leading edge of 
the spill where as the black dots show the areas which the oil is likely to spread 
to.  

Table B-2: Spill scenarios modelled 
Scenario Hydrocarbon Type of spill Quantity (m3) Model run 

type Conditions 

1 

Crude oil 

Loss of entire 
inventory e.g. 
during a  
collision 

100,000 
(Instantaneous) 

Stochastic N/A 
2 Trajectory 30 knot onshore wind (towards UK) 

3 Trajectory 
30 knot offshore wind (towards 
nearest international boundary e.g. 
UK/Norway) 

4 

Diesel Loss of entire 
inventory 

 5,830 
(Instantaneous) 

Stochastic N/A 
5 Trajectory 30 knot onshore wind (towards UK) 

6 Trajectory 
30 knot offshore wind (towards 
nearest international boundary e.g. 
UK/Norway) 

 

Table B-3: Modelling results 
Scenario Model run type Fate of spill, as modelled 

1 Stochastic 

Figure B-1 
Depending on the prevailing wind conditions at the time of the spill, there is a1% chance of oil 
beaching along the coastlines of one of the countries that border the North Sea.  Modelling 
indicates that the spill will have naturally dispersed within the water column or beached within 
417 days. There are numerous protected sites that could be affected by a spill of this size 
(see Section 9.6 for assessment). 

2 Trajectory 
towards UK 

Figure B-2 
There is the potential that crude oil will beach on the north Yorkshire coastline within 8 days 
and 10 hours of the incident. Modelling indicates that approximately 86,393m3 would beach, 
38,972m3 will evaporate and 43,750m3 will disperse naturally.   On this trajectory possible 
beaching locations are within the Teesland and Cleveland Coast Ramsar site and the Beast 
Cliff - Whitby (Robin Hood’s Bay) SAC protected area.  

3 

Trajectory 
towards closest 
international 
boundary 

Figures B-3 
There is the potential that the spill will cross the UK/Norway international boundary (median 
line) within 5 hours of the incident.  On this trajectory the spill path will continue and cross the 
Norway/Denmark median line within 31 hours of the incident.  Modelling indicates that 
approximately 161,742m3 (emulsified) of crude oil could beach on the Danish coast after 5 
days and 12 hours.  It is estimated that approximately 35,166m3 will evaporate and 32,486m3 
will disperse naturally within the water column. On this trajectory possible beaching locations 
are within numerous protected areas along the Danish and Norwegian coastlines (see Figure 
8-3). 

4 Stochastic 

Figures B-4 
Modelling indicates that it is unlikely that the spill will beach on the coastline.  The leading 
edge of the spill travels 6 miles from the Alma development after 10 hours. This is still 171 
miles from shore. It is estimated that 2,086m3 will evaporate and 3,744m3 will disperse 
naturally in the water column (none will beach). 
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Scenario Model run type Fate of spill, as modelled 

5 Trajectory 
towards UK 

Figures B-5 
Modelling indicates that on this trajectory it is unlikely that the spill will beach on the UK 
coastline. The leading edge of the spill travels 6 miles from the Alma development after 10 
hours. This is still 171 miles from shore.  It is estimated that 2,086m3 will evaporate and 
3,744m3 will disperse naturally in the water column (none will beach). 

6 

Trajectory 
towards closest 
international 
boundary 

Figures B-6 
Modelling indicates that on this trajectory it is unlikely that the spill will beach on a coastline. 
The leading edge of spill travels 20 miles from the Alma development after 10 hours and will 
cross the UK/Norway median line within 6 hours. It is estimated that 2,235m3 will evaporate 
and 3,595m3 will disperse naturally (none will beach). 
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Figure B-2- Scenario 1-Worst case crude oil spill of 100,000m3 

 

Key for wind rose 
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Figure B-3-Scenario 2- Worse case crude oil spill trajectory with 30 knot wind towards the UK 
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Figure B-4-Scenario 3- Worse case crude oil spill trajectory with 30 knot wind towards the closest international boundary (and Denmark) 
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Figure B-5- Scenario 4- Instantaneous diesel spill of 5,830m3 
 

 Key for wind rose 
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Figure B-6- Scenario 5- Worst case diesel spill trajectory with 30 knot wind towards the UK 
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Figure B-7- Scenario 6- Worst case diesel spill trajectory with 30 knot wind towards the closest international boundary 
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B.5 Environmental Impact Assessment 

B.5.1 Seabirds 

A diesel spill will rapidly evaporate on release and will naturally disperse in 
the high energy offshore environment. Modelling, presented in Figures B-4, 
B-5 and B-6, indicates that a diesel spill of 5,830m3 i.e., from a combined 
loss of inventory from the FPSO and export tanker, will naturally disperse 
and evaporate within 10 hours.  As such, it is not considered that diesel will 
pose a significant threat to seabirds.  

There is the potential that seabirds could be significantly affected if a large 
crude oil spill was to occur.  The worst case scenarios modelled i.e., loss of 
containment from both the FPSO and export tanker due to collision, has the 
potential to affect a large area of the marine environment and depending on 
the prevailing wind condition at the time beach on the coastline of one of 
the countries bordering the North Sea. These results of the modelling area 
provided in Table B-2 above.  

A spill of the magnitude modelled above is likely to significantly impact 
populations of seabirds. Seabirds that spend majority of the time on sea 
surface are most vulnerable as birds can be smothered by oil or their 
feathers can become contaminated with hydrocarbons, which in turn may 
be ingested.  Seabird vulnerability to hydrocarbon pollution is highest in 
January and October.   

As the drilling rig will be on-site from December 2011 until January 2013, 
there will be overlap with the sensitive periods for seabirds.  In addition, the 
FPSO will offload crude oil every two weeks throughout the year and 
therefore at some point each year operations will overlap with the sensitive 
periods identified.  In the event of a spill occurring, the required intervention 
response will be implemented to minimise the risk of smothering and 
species injury.   

B.5.2 Marine Mammals 

There is the potential that marine mammals could be significantly affected if 
a large crude oil spill was to occur.  Although the region surrounding the 
Alma development is not considered to be particularly important for marine 
mammals, pods and individuals have been observed throughout the year.  
Should a major release of crude oil occur, there is the potential that 
individuals could be affected.  In addition should any oil reach the shoreline, 
haul-out sites for pinnipeds may be impacted.  Pinnipeds are particularly 
sensitive between October and January when they are on land pupping and 
again between February and March during their annual moult.  Neonatal 
pups are particularly at risk from oil coming ashore.   

Cetaceans have smooth hairless skins over a thick layer of insulating 
blubber, so oil is unlikely to adhere persistently or cause a breakdown in 
insulation. Marine mammals must surface to breathe and they may inhale 
vapours given off the spilt oil and their eyes may be vulnerable to major 
pollution. Indirect effects may also be caused through contamination and 
depletion of food resources. 
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Due to the transient nature of cetaceans, it is likely that individuals not in 
the immediate area of the spill when it occurs will avoid the area and it is 
possible that the number of individuals affected could be small. However, if 
a substantial number of a population where affected there could be knock 
on effects to breeding and the long-term viability of the population. 
Recovery rates of land based marine mammals such as seals could be 
longer particularly if a spill affected a breeding season. 

B.5.3 Protected Sites 

There is the potential that protected sites and species could be significantly 
affected if a large crude oil spill was to occur.   

Although there are no designated protected sites within 40km of the Alma 
field a major crude oil spill could beach on the coastline as summarised in 
Table B-2 and Figure B-1.  Modelling indicates that the probability of the 
spill beaching is 1%.    

There are numerous coastal and marine protected sites designated along 
the coast of the North Sea that could be affected.  These are illustrated in 
Figure 8-3.  

Should a spill occur that could potentially affect a protected area an 
intervention response would be required.  

B.6 References 

OSR (2011). Oil Spill Modelling for Knightsbridge Field Development. 
Prepared for Metoc Ltd. Project Number 4558.   
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Appendix C Summary of chemicals  
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Please note: All chemicals provided in the following tables are for one well (five 
sections) and one well tie-in only.  Full chemical requirements will be confirmed 
in the relevant PON15B or PON15C chemical permit application to be 
submitted to the DECC at least 28 days before operations start. Chemicals to 
be used on the FPSO had not been confirmed at the time of ES submission but 
will be included in a PON15D chemical permit.  This will be available for public 
review approximately 2 months prior to production operations commencing.  

C.1 Drilling Chemicals  

C.1.1 36" Section 

Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

Caustic Soda E   0.60 0.60 
DEFOAM NS Gold  SUB 4.00 4.00 
Drispac® Plus Superlo ™ Polymer E  PLO 6.39 6.39 
DUO-TEC Gold   3.00 3.00 
DUO-VIS Gold   3.00 3.00 
GUAR GUM E  PLO 20.00 20.00 
Lime E  PLO 1.00 1.00 
M-I BAR (All Grades) E  PLO 210.00 210.00 
M-I Gel E  PLO 72.00 72.00 
Mica E  PLO 2.00 2.00 
Nutshells (All Grades) E  PLO 2.00 2.00 
POLYPAC (All Grades) E  PLO 4.10 4.10 
SAFE-CIDE Gold   1.10 1.10 
SAFE-SCAV HSB Silver   1.00 1.00 
Soda Ash E  PLO 0.60 0.60 
Sodium Bicarbonate E  PLO 2.00 2.00 

 

C.1.2 26" Section  

Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

Caustic Soda E   0.60 0.60 
DEFOAM NS Gold  SUB 4.00 4.00 
Drispac® Plus Superlo ™ Polymer E  PLO 6.39 6.39 
DUO-TEC Gold   3.00 3.00 
DUO-VIS Gold   3.00 3.00 
GUAR GUM E  PLO 20.00 20.00 
Lime E  PLO 1.00 1.00 
M-I BAR (All Grades) E  PLO 210.00 210.00 
M-I Gel E  PLO 72.00 72.00 
Mica E  PLO 2.00 2.00 
Nutshells (All Grades) E  PLO 2.00 2.00 
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Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

POLYPAC (All Grades) E  PLO 4.10 4.10 
SAFE-CIDE Gold   1.10 1.10 
SAFE-SCAV HSB Silver   1.00 1.00 
Soda Ash E  PLO 0.60 0.60 
Sodium Bicarbonate E  PLO 2.00 2.00 

 

C.1.3 17 ½" Section 

Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

CAUSTIC SODA E   5.40 5.40 
Citric Acid E  PLO 4.00 4.00 
DEFOAM NS Gold  SUB 4.00 4.00 
DRILLING STARCH E  PLO 3.00 3.00 
Drispac® Plus Superlo ™ Polymer E  PLO 19.17 19.17 
DUO-TEC Gold   7.75 7.75 
DUO-VIS Gold   4.00 4.00 
Dynared ™ Seepage Control Fiber E  PLO 8.00 8.00 
GLYDRIL MC Gold   20.00 20.00 
G-SEAL PLUS E  PLO 6.00 6.00 
GUAR GUM E  PLO 19.00 19.00 
KWIK-SEAL (All Grades) E   6.00 6.00 
Lime E  PLO 1.00 1.00 
M-I BAR (All Grades) E  PLO 450.00 450.00 
M-I GEL E  PLO 460.00 460.00 
Nutshells (All Grades) E  PLO 2.00 2.00 
POLYPAC (All Grades) E  PLO 8.15 8.15 
POTASSIUM CHLORIDE E  PLO 6.00 6.00 
Potassium Chloride brine E  PLO 20.00 20.00 
SAFE-CARB (All Grades) E  PLO 15.00 15.00 
SAFE-CIDE Gold   1.10 1.10 
SAFE-SCAV HSB Silver   1.00 1.00 
SAPP E  PLO 2.00 2.00 
SODA ASH E  PLO 5.40 5.40 
Sodium Bicarbonate E  PLO 4.00 4.00 
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C.1.4 12 ¼" Section  

Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

BENTONE 920 E   18.86 0.00 
Calcium Chloride (All Grades) E  PLO 24.36 0.00 
CAUSTIC SODA E   1.00 0.00 
Citric Acid E  PLO 4.00 0.00 
DF1  E   500.39 0.00 
DUO-TEC Gold   3.00 0.00 
DUO-VIS Gold   3.00 0.00 
Dynared ™ Seepage Control Fiber E  PLO 6.00 0.00 
ECOTROL RD E  SUB 11.07 0.00 
EMI-1017 C   18.15 0.00 
FORM-A-SQUEEZE E  PLO 8.00 0.00 
G-Seal E  PLO 16.00 0.00 
G-SEAL PLUS E  PLO 16.00 0.00 
KOPLUS LO Gold   8.00 0.00 
KWIK-SEAL (All Grades) E   6.00 0.00 
LIME E  PLO 28.00 0.00 
M-I BAR (All Grades) E  PLO 646.60 0.00 
Mica E  PLO 6.00 0.00 
NUTSHELLS (All Grades) E  PLO 6.00 0.00 
Potassium Chloride E  PLO 5.00 0.00 
SAFECARB (All Grades) E  PLO 50.00 0.00 
SAFES-CAV HSB Gold   1.00 0.00 
SAFE-SURF E Gold  SUB 4.00 0.00 
SAFE-SURF NS Gold  SUB 6.00 0.00 
SAPP E  PLO 2.00 0.00 
Sodium Bicarbonate E  PLO 4.00 0.00 
SPERSENE CFI E  PLO 5.00 0.00 
SUPER SWEEP Gold  SUB 1.00 0.00 
SWA EH A  SUB 4.00 0.00 
TRUVIS E   17.34 0.00 
Ven-chem 222 E   16.00 0.00 
VERSACLEAN CBE B  SUB 18.00 0.00 
Versaclean FL B  SUB 18.00 0.00 
Versaclean VB B  SUB 18.00 0.00 
VERSAGEL HT E   30.00 0.00 
VERSATROL E  SUB 17.58 0.00 
VERSATROL HT D  SUB 16.00 0.00 
VERSATROL M E  SUB 9.00 0.00 
VG-SUPREME E   18.09 0.00 
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C.1.5 8 ½" Section  

Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

BENTONE 920 E   18.86 0.00 
Calcium Chloride (All Grades) E  PLO 26.74 0.00 
CAUSTIC SODA E   1.00 0.00 
Citric Acid E  PLO 4.00 0.00 
DF1  E   818.27 0.00 
DUO-TEC Gold   3.00 0.00 
DUO-VIS Gold   3.00 0.00 
Dynared ™ Seepage Control Fiber E  PLO 6.00 0.00 
ECOTROL RD E  SUB 16.88 0.00 
EMI-1017 C   30.92 0.00 
FORM-A-SQUEEZE E  PLO 8.00 0.00 
G-Seal E  PLO 16.00 0.00 
G-SEAL PLUS E  PLO 16.00 0.00 
KOPLUS LO Gold  8.00 0.00 
KWIK-SEAL (All Grades) E  6.00 0.00 
Lime E  PLO 27.00 0.00 
M-I BAR (All Grades) E  PLO 906.45 0.00 
Mica E  PLO 6.00 0.00 
NUTSHELLS (All Grades) E  PLO 6.00 0.00 
Potassium Chloride E  PLO 5.00 0.00 
SAFECARB (All Grades) E  PLO 80.00 0.00 
SAFE-SCAV HSB Gold   1.00 0.00 
SAFE-SURF E Gold  SUB 4.00 0.00 
SAFE-SURF NS Gold  SUB 6.00 0.00 
SAPP E  PLO 2.00 0.00 
Sodium Bicarbonate E  PLO 4.00 0.00 
SPERSENE CFI E  PLO 5.00 0.00 
SWA EH A  SUB 4.00 0.00 
TRUVIS E  21.06 0.00 
Ven-chem 222 E   16.00 0.00 
VERSACLEAN CBE B  SUB 22.00 0.00 
Versaclean FL B  SUB 20.20 0.00 
Versaclean VB B  SUB 20.20 0.00 
VERSAGEL HT E   26.58 0.00 
VERSATROL E  SUB 15.86 0.00 
VERSATROL HT D  SUB 25.50 0.00 
VERSATROL M E  SUB 21.50 0.00 
VG-SUPREME E   21.56 0.00 
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C.2 Cementing Chemicals 

Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

Barite E  PLO   408.16 40.816 
Calcium Chloride - Liquid E  PLO 15.42 1.542 
CEMENT - CLASS G E  PLO 948 94.8 
CFR-8L Gold   8.52 0.852 
ECONOLITE LIQUID E  PLO 30.67 3.067 
Fluorodye UC Gold   0.12 0.012 
GASSTOP LIQUID Gold  SUB 8.68 0.868 
HALAD-300L NS Gold   22.24 2.224 
HR-25L Gold   4.67 0.467 
HR-4L E  PLO 14.12 1.412 
HR-601L NS E  PLO 4.61 0.461 
MUSOL SOLVENT Gold   11.04 1.104 
NF-6 Gold   0.84 0.084 
SA-533 Gold  SUB 2.04 0.204 
SCR-100L Gold   10.71 1.071 
SCR-500 L Gold  SUB 15.51 1.551 
SEM 8 Gold   25.38 2.538 
SILICALITE LIQUID E  PLO 46.08 4.608 
SSA-1 E  PLO 333 33.3 
TUNED LIGHT XL E   240 24 
TUNED SPACER E+ E  PLO 20.4 2.04 
WellLife 734 E  PLO 1.36 0.136 

 

C.3 Completion and Other Chemicals 

Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

Aqueous Degreaser 2000 Gold  SUB 12.00 12.00 
Bestolife 2010 NM ULTRA (version 1) C  O-VII SUB 1.50 0.15 
Bestolife 3010 ULTRA (version 1) E  2.20 0.22 
Calcium Bromide Brine E  PLO 2437.96 2437.96 
Calcium Chloride Brine E  PLO 1991.58 1991.58 
Caustic Soda E   2.00 2.00 
Celatom Diatomite-All FW Grades E  PLO 3.41 0.00 
Celatom Perlite-All Grades E   0.29 0.00 
Cesium Formate Brine (unbuffered) Gold  12.50 12.50 
CLEENOL OD HEAVY DUTY Gold   34.00 34.00 
DEFOAM NS Gold SUB 0.40 0.40 
DF1  E  763.14 0.00 
DI BALANCE E PLO 2.00 0.00 
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Chemical Name HQ Chemical 
Label  

Estimated Use 
(tonnes) 

Estimated Discharge 
(tonnes) 

DI TROL E PLO 4.00 0.00 
DUAL-FLO Gold   2.00 2.00 
DUO-TEC Gold  4.00 4.00 
DUO-VIS Gold   4.00 4.00 
EB-8035 Gold SUB 2.00 2.00 
EMI-1705 C   1.00 0.00 
EMR-961 Silver  SUB 10.00 0.00 
EZEFLO* Surfactant B197 Gold  SUB 1.00 1.00 
FLO-VIS PLUS Gold  1.00 1.00 
HEC E PLO 2.00 2.00 
JET-LUBE® API-MODIFIED C Cu Pb Zn SUB 0.80 0.08 
JET-LUBE® NCS-30™ ECF E   3.00 0.30 
JET-LUBE®SEAL-GUARD™ECF E   0.50 0.05 
MAGNESIUM OXIDE E  PLO 1.00 1.00 
M-I BAR (All Grades) E  PLO 300.00 300.00 
Monoethylene Glycol E  PLO 10.00 10.00 
Potassium Formate Brine E  PLO 115.40 115.40 
SAFE COR 220X Gold   16.00 16.00 
SAFE-CARB (ALL GRADES) E  PLO 12.00 12.00 
SAFE-CIDE Gold  2.00 2.00 
Safe-Cor HT C  0.82 0.82 
SAFE-SCAV CA Gold  8.00 8.00 
SAFE-SCAV HSB Silver  2.00 2.00 
SAFE-SCAV NA E  PLO 8.00 8.00 
SAFE-SURF E Gold SUB 8.00 8.00 
SAFE-SURF NS Gold  SUB 18.00 18.00 
SI-414N Gold   3.00 3.00 
Sodium Chloride Brine E  PLO 1991.58 1991.58 
Stack-Magic ECO-F v2 D  12.00 12.00 
System Cleaner G D  0.04 0.04 
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C.4 Pipeline Chemicals 

Chemical Name HQ Chemical 
Label 

Estimated Use 
(kgs) 

Estimated Discharge 
(kgs) 

Castrol Transaqua HT2 D   0 101.6 
DYESTICK RX-9034A Gold   0.4 0.25 
MEG E PLO 445.2 1227.2 
RX-9022 Gold  23.6 17.8 
RX-5227 Gold  103.4 81.4 

 

Note: Chemical discharge exceeds chemical use as some sections of spool 
piece or chemical umbilical are pre-filled onshore. 
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Appendix D JNCC Risk Assessment Flow Charts 
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Figure D-1:  Risk assessment flow chart for deliberate injury 

 

Source: JNCC (2009) 

 
Figure D-2: Risk assessment flow chart for non-trivial disturbance 

 

Source: JNCC (2009) 
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Figure D-3: M-weighting functions for low-, mid-, and high-frequency cetaceans   

 

Source: Southall et al. (2007) 

 

 




