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SPIRIT Ensign Decommissioning Environmental Appraisal
ENERGY Page 7 of 134
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1. EXECUTIVE SUMMARY

This summary outlines the findings of the Environmental Assessment (EA) process conducted for
the proposed decommissioning of the Ensign Field installation and subsea infrastructure. The
assessment concludes that the overall significance of the impacts from the proposed
decommissioning activities would be low.

The purpose of the report is to record and communicate the findings of the EA process, which
assesses the potential for environmental impacts arising from decommissioning activities. The EA
report has been prepared to support two Decommissioning Programmes (DPs) [103] & [104] which
are combined in one document. The DPs are:

1. The Ensign installation, comprising a steel jacket and topsides;
2. The associated four pipelines, PL2838, PL2839, PLU2840 and PL2841.

Several studies and surveys were undertaken to support the proposed decommissioning and have
been considered during the EA, as appropriate.

The EA report and the Comparative Assessment (CA) report are supporting documents to the DPs
and which are submitted to the Offshore Petroleum Regulator for Environment and
Decommissioning (OPRED) for consideration under the regulatory approval process.

1.1 Background to the project

The Ensign installation and pipelines are owned and operated by Spirit Energy North Sea Limited.

The Ensign field lies within the main Southern North Sea (SNS) Gas Province in UK Block 48/14a.
The field lies approximately 80km north east of Cromer on the coast of Norfolk in water depths of
approximately 25m. The field achieved first production in 2011 and produced until May 2017. The
Ensign gas field was developed using a single installation and two installation wells and one subsea
well (Ensign ED well). The installation is a Not Permanently Attended Installation (NPAI) supported
by a four-legged conventional piled steel jacket. The Ensign ED well was tied back to the Ensign
installation via a trenched and buried 10” pipeline and piggybacked umbilical (PL2841 and
PLU2840), however the well was never developed. Gas from Ensign was exported via a
10” trenched and buried pipeline (PL2838) to the Audrey A (WD) installation and from the Audrey
A installation to the LOGGS Production Installation via a 20” gas export pipeline (PL496). A
2” methanol pipeline (PL2839) piggybacked PL2838, whilst methanol pipeline number PL497
piggybacks PL496.

1.2 Decommissioning activities

On the United Kingdom Continental Shelf (UKCS), the decommissioning of offshore oil and gas
installations and pipelines is controlled through the Petroleum Act 1998, as amended by the Energy
Act 2008. In accordance with the Petroleum Act 1998, Spirit Energy are applying to obtain approval
of the two ‘DPs’ from the OPRED before they can proceed with decommissioning the Ensign
installation and pipelines.

Spirit Energy plan to completely remove and recover the Ensign installation to onshore. The main
length of the buried pipelines and umbilical (PL2838, PL2839, PLU2840 and PL2841) will be
decommissioned in situ. The exposed pipeline ends where they emerge from existing rock berms
and an umbilical section are protected by concrete mattresses on approach to the Ensign ED well.
These will be removed and recovered along with all exposed grout bags. The concrete mattresses
and concrete plinths that are buried under deposited rock at the pipeline and cable crossings will
be decommissioned in situ.

A summary of the decommissioning activities at Ensign is presented in Table 1.2.1. Where more
than one method could be used to undertake the activity, that which presents the worst case
potential environmental impact has been presented and assessed.
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Planned Decommissioning
Activities

Description

Removal of topsides and jacket for
recovery to onshore.

Using a Heavy Lift Vessel (HLV) and work barge, both anchored at the

installation. The HLV and transport barge will both set their anchors, and
then the HLV will lift the topsides and place on the anchored transport
barge. The HLV and transport barge will then reposition their anchors to
allow the HLV to lift the jacket onto the transport barge.

Cutting of jacket piles will be done internally using an abrasive water jet
cutter. In case internal cutting fails the contingency will be external cutting,
which will involve excavation of the seabed around the jacket legs to allow
access.

Sever pipelines where they emerge
from the deposited rock and
disconnect from riser flanges.
Removal of pipespools and section of
umbilical from where it exits the
deposited rock.

Leave most of the pipelines in situ.

Severing of the pipeline and umbilical will be undertaken using hydraulic
shears.

Discharge of pipeline and umbilical contents to the marine environment.
The pipespools and umbilical section will be recovered using a grappling
tool and baskets.

Permanent presence of the buried pipelines in the seabed.

Deposit of up to 2 Te of loose rock
over pipeline ends, as a contingency
measure.

Rock will be placed on existing rock using a fall pipe at four pipeline ends.

Recovery of all exposed concrete
mattresses to onshore.

Concrete mattresses will be recovered from the seabed using lifting frames
or baskets.

Leave in situ concrete mattresses and
concrete  plinths  buried under
deposited rock.

Permanent presence of the concrete mattresses and concrete plinths
buried under deposited rock on the seabed.

Leave in situ existing deposited rock.

Permanent presence of the deposited rock on the seabed.

Removal of any exposed grout bags
that are found for recovery to onshore.

Grout bags will be lifted using grappling tools from the seabed and placed
in baskets for recovery to onshore.

Debris clearance survey.

A non-intrusive method will be used to ensure a clear seabed, for example
a side scan sonar survey.

Onshore processing of removed

infrastructure.

The onshore transport and processing of removed facilities (cleaning,
cutting etc.) at a shore-based waste processing facility, in preparation for

transport to an appropriately licenced facility for recycling or disposal to
landfill.

Table 1.2.1: Planned Decommissioning Activities

1.3 Environmental baseline

An overview of the key environmental features near the Ensign infrastructure that may be affected
by the proposed decommissioning works has been presented and is used to assess the level of
impact that the aspects have on the environment.

Several environmental baseline surveys have been undertaken at the Ensign field during 2010 and
2013 in preparation for the Ensign development and most recently an environmental survey was
undertaken in 2018 in preparation for decommissioning. The survey results have been used to
inform the environmental baseline.

The seabed within the vicinity is generally found to undulate gently, with an average seabed
gradient of <1° and a maximum natural seabed gradient of 16° associated with megaripples. A
minimum water depth of 19.7m LAT was recorded along the 10” gas and 2” methanol pipelines
route from Ensign installation to Audrey A (WD) and a maximum water depth of 29.4m LAT was
recorded within an area of inferred gravel extraction, 640m west south west of the Ensign
installation.

The maximum tidal current speed in the development area during mean spring tides is 0.63m/s.
Surge and wind—driven currents, caused by changes in atmospheric conditions, can be much
stronger and are generally more severe during winter. The annual mean significant wave height is
1.4m.

The shallow water and active current regime in the SNS produce a high energy environment and
as a consequence the seabed at the Ensign field is characterised by sandbanks, sandwaves and
megaripples. The Ensign infrastructure is located within the North Norfolk Sandbanks and Saturn
Reef Special Area of Conservation (SAC), designated for the presence of the Annex | habitats:

SPIRIT Ensign Decommissioning Environmental Appraisal

ENERGY Page 10 of 134



sandbanks which are slightly covered by seawater all the time and reefs. The majority of sandbanks
in the North Norfolk area of the SNS are considered to be large-scale mobile seabed forms in
dynamic equilibrium with the environment. They can have a wavelength between 1 and 10km, and
they can achieve a height of several tens of metres.

Sandwaves are a periodic bottom waviness generated by tidal currents in shallow tidal seas.
Typical wavelengths range from 100 to 800m and they can be up to between 1 and 5m high.
Megaripples are large, sandwaves or ripple-like features having wavelengths greater than 1m or a
ripple height greater than 0.1m.

The seabed sediments were generally interpreted to comprise sand and gravelly sand around the
Ensign installation area and predominantly sand and gravel along the Ensign ED well to Ensign
installation pipeline corridor. Along the Ensign installation to Audrey A (WD) pipeline corridor the
seabed sediments were interpreted to comprise predominantly megarippled sand and gravelly
sand with areas of sand and gravel occasionally present.

Along the Ensign ED well to the Ensign installation pipeline corridor and along the Ensign
installation to Audrey A (WD) installation pipeline corridor S. spinulosa was observed in the form
of thin and thick crusts and small and large clumps; clumps of consolidated upright S. spinulosa
and clumps and larger patches of consolidated S. spinulosa, in places embedded with the
substrate. None of these aggregations were found to represent an Annex | reef structure. No areas
of Sabellaria spinulosa were observed along any of the transects within the vicinity of the Ensign
installation survey area.

The SNS phytoplankton community is dominated by the dinoflagellates Ceratium fusus, Ceratium
furca, and Ceratium tripos. The population of diatoms is also significant and includes Chaetoceros.
In the SNS, the population of zooplankton is mainly composed of small copepods, predominantly
Parapsuedocalanus sp, with echinoderm larvae being the second most abundant.

The majority of the dominant benthic infaunal taxa recorded from the Ensign survey area have
been identified from other surveys undertaken in similar SNS habitats. Around the Ensign
installation the benthos was characterised by a moderate density, moderately diverse macrofaunal
community, dominated by the bristleworm polychaete Ophelia borealis, the proboscis worm phylum
Nemertea and the sand hopper crustacean Bathyporeia elegans and the community observed was
typical of that expected for coarse sandy sediments, and no effects of contamination on the
community were identified. Around the Ensign ED well and along the Ensign installation to Audrey
A (WD) pipeline corridor the phylum Annelida was the most abundant, followed by Crustacea and
Mollusca. Generally, the faunal community within the Ensign ED well site was found to be of
moderate to high diversity, indicating relatively low dominance. Ophelia borealis was also the most
abundant taxon overall along the pipeline route. Visible benthic fauna included Asterias rubens,
bryozoans (Flustra foliacea, Alcyonidium diaphanum), hermit crabs (Paguridae), crabs (Brachyura
including Liocarcinus sp.), soft coral (Alcyonium digitatum) and hydroid/bryozoan turf
(Hydrozoa/Bryozoa).

Several commercially important fish species are known to spawn and have nursery grounds in the
area. These include mackerel, herring, plaice, lemon sole, sandeel, sprat, Nephrops, whiting and
cod. Herring spawning ground potential at Ensign was investigated however only one transect
within the survey area was considered as having suitable habitat for herring spawning however the
sediment type meant that the area was assigned as being of marginal herring spawning ground
potential. Surveys also observed the following fish species: catshark (Scyliorhinus sp.), dab
(Limanda limanda) and dragonet (Callionymus sp.).

Harbour porpoise, and white-beaked dolphin have been sighted near the Ensign field. The Ensign
field lies within the SNS SAC designated for the presence of the Annex Il species, harbour
porpoise. The mean density of seals expected near the Ensign field is low for both harbour seals
and grey seals (1 - 5 per 25km?).

In general, seabird sensitivity to oil pollution near the Ensign field is considered low to medium in
June, August and September and high/very high and extremely high during October to May and
during July.

SPIRIT Ensign Decommissioning Environmental Appraisal
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The Ensign field, including the installation, pipelines and Ensign ED well all lie within the North
Norfolk Sandbanks and Saturn Reef SAC and within the SNS SAC for harbour porpoise. The
nearest Special Protection Area (SPA) site is the North Norfolk Coast SPA, which is over 90km
south-west of the Ensign field. The nearest Marine Conservation Zone (MCZ) to the Ensign field is
the Holderness Offshore recommended MCZ which is approximately 55 km west of the Ensign
installation.

With regards to fishing, shellfish landings dominate in terms of weight and value although overall
commercial fishing effort near the Ensign field is low when compared with the total UK fishing effort.

Shipping in Block 48/14 in which the Ensign installation is situated is considered high whilst
shipping in Block 48/15 in which the pipeline between the Ensign installation and Audrey A (WD)
is situated is considered moderate. Shipping in Block 49/11 in which the pipeline from Ensign ties
into Audrey A (WD) installation is considered high.

The SNS gas basin in which the Ensign field is located is a region well developed by the oil and
gas industry. Near the project area several oil and gas developments have commenced
decommissioning and have an approved DP whilst others are in the decommissioning planning
phase.

The closest operational wind farm to the Ensign infrastructure is Hornsea One (Heron West, Njord
and Heron East) located approximately 26km north of Ensign. Although Hornsea One has begun
producing power, the construction activities are not yet complete. The consented Hornsea Two
project (30km north of Ensign) is also under construction. The application to develop Hornsea
Three (50km east of Ensign) is currently being evaluated by the Planning Inspectorate!. The
Dudgeon operational windfarm is located 40km to the south-west of Ensign. Approximately 5km to
the south of Audrey A (WD) is a production aggregate area, Humber 3.

1.4 Impact assessment

An Environmental workshop was held to identify the aspects of the project and assess these
considering their potential to have a significant impact on the environment. Impacts that were
categorised as of low significance and therefore ‘scoped out’ of requiring detailed assessment
were as follows:

1. Atmospheric emissions —the principal sources of energy use and atmospheric emissions are
associated with vessel use and the onshore transport and processing of materials and waste.
This potential impact was considered to be of low significance based on the relatively short
duration of vessel activities and the relatively small volume of emissions from these vessel
activities when put into context with yearly emissions from the UK offshore oil and gas industry;

2. Underwater sound - the principal sources of underwater sound are vessel use, excavation of
seabed sediments and cutting. This potential impact was considered to be of low significance
based on the short duration of vessel activities in an area of relatively high existing vessel traffic
and the relatively small number of cuts required. The associated noise generated is unlikely to
be discernible above the background noise;

3. Discharges and small releases to sea - Planned discharges to sea will occur from the use of
vessels and from the discharge of the contents of the pipelines and umbilical after having been
cut. Small unplanned releases of fuel, hydraulic oil, lubricants or chemicals may occur during
decommissioning activities. Given the cleaning that has or will be undertaken and Spirit
Energy’s commitment to conform with the discharge regulations, discharges to sea were
considered to be of low significance. Any small unplanned releases of hydrocarbons will be
managed under the existing Ensign Field Oil Pollution Emergency Plan (OPEP) and the vessel
Shipboard Oil Pollution Emergency Plans (SOPEPSs) and therefore this potential impact was
considered to be of low significance;

4. Waste production - Most of the material recovered during the Ensign decommissioning
activities will be non-hazardous, including steel (installation) or concrete (mattresses and grout
bags). The project aspiration is that all steel and concrete will be recycled, as well as most

1 The deadline for the decision on this application is 01 June 2020.
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components of the end sections of pipeline, umbilical, pipespools and pipeline anodes. This
potential impact was considered to be of low significance based on the implementation of a
waste management plan, implementation of Spirit Energy’s contractor assurance processes
for the waste contractor and compliance with relevant waste legislation;

5. Physical presence — the physical presence of the pipelines and umbilical was considered to
be of low significance based on the good depth of burial along the entire length of the pipelines
and umbilical (Appendix B), and stability exhibited along their original trenched and buried
lengths. The physical presence of project vessels was considered to be of low significance
based on a number of mitigation measures that will be in place to minimise the risk of collision
including; issuing a notice to mariners prior to operations commencing to give vessels advance
warning of the decommissioning operations and kingfisher bulletins issued prior to operations
commencing; and,

6. Transboundary — Potential impacts such as vessel discharges, underwater noise, and
atmospheric emissions were all considered to be localised in nature. Given the Ensign field is
located approximately 81 km, to the west of the nearest international boundary; the
UK/Netherlands median line, any transboundary impacts were considered to be of low
significance.

Potential impacts that were categorised as having medium significance, were seabed disturbance
and large releases to sea; these were selected for further assessment,

1.4.1 Seabed disturbance

The principal sources of seabed disturbance associated with the Ensign field decommissioning,
include:

1. The removal of exposed sections of pipelines at the installations and removal of the umbilical
section to Ensign ED well protected by mattresses;

2. The removal of exposed mattresses and exposed grout bags;
3. Local excavation and cutting operations at the Ensign installation; and
4. The use of anchors and anchor chains on the HLV and transport barge.

Any additional rock required to be deposited at the cut pipeline ends will be placed on top of existing
rock and will therefore have no further impact on the seabed.

Standard measures to control disturbance include operational planning and equipment selection.

The species and habitats observed in the vicinity of the Ensign field are relatively widespread
throughout the SNS and the area anticipated to be impacted represents a very small percentage
of the available habitat. Furthermore, the environment in the vicinity of the Ensign field is dynamic
due to the shallow water depth therefore all disturbed sediments/habitats are expected to recover
rapidly though species recruitment from adjacent undisturbed areas.

The area of seabed which will be disturbed on a temporary basis equates to 0.10km? which is
approximately 0.003% of the North Norfolk Sandbanks and Saturn Reef SAC and 0.0003% of the
SNS SAC.

Decommissioning of pipelines, umbilical and associated stabilisation material in situ equates to
0.0242km? which is approximately 0.0007% of the North Norfolk Sandbanks and Saturn Reef SAC
and approximately 0.0001% of the SNS SAC. The area is considered small relative to the total
area of the SACs and therefore the significance of the impact of seabed disturbance and
associated effects on the conservation objectives of the North Norfolk Sandbanks and Saturn Reef
SAC and the SNS SAC is considered to be low.

In summary, due to the localised and relatively short duration of the decommissioning activities,
and with the identified control and mitigation measures in place, the overall significance of the
impact of seabed disturbance as a result of the decommissioning of the Ensign field is considered
to be low.
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1.4.2 Large releases to sea

The worst-case scenario of an accidental hydrocarbon release would result from a complete loss
of fuel inventory from on-site vessels. In the unlikely event of such an incident the vessels will have
a SOPEP in place and releases will also be managed under the existing OPEP which will be
updated if required. Spirit Energy will minimise the likelihood of such an event occurring by
awarding the contract only to vessels that meet Spirit Energy’s existing marine standard which
ensures that relevant regulatory requirements are implemented.

Such a release has the potential to impact plankton, benthos, fish, marine mammals, seabirds and
offshore protected areas. The decommissioning activities will take place within the SNS SAC
designated for the protection of the Annex Il species harbour porpoise and such a release has the
potential to impact cetaceans such as harbour porpoise. The modelled area of surface oiling within
the SNS SAC with a high probability (10% to 20%) is very small with respect to the total SAC area
of 39,951kmz.

The environmental risk of an accidental event is determined by combining an assessment of the
consequence of the environmental impact of an event and the likelihood of it occurring.

Given the low likelihood of such a release and the rapid evaporation rate of diesel, low
environmental persistence, and with the identified control and mitigation measures in place, the
significance of impacts from a large unplanned release of diesel to sea as a result of
decommissioning the Ensign field is considered to be moderate. The significance of the risk of this
impact, given its very unlikely probability of occurrence, is considered to be medium and any
impact will be managed to ‘as low as reasonably practicable’.

1.4.1 Cumulative

Potential cumulative impacts of the Ensign decommissioning activities, other oil and gas
production, development and decommissioning, wind farm development and vessel use on other
users of the sea from the physical presence, on the North Norfolk Sandbanks and Saturn Reef
SAC from seabed disturbance and on the SNS SAC from underwater sound were assessed, with
the potential cumulative impact assessed as low for all three potential impacts.

1.4.2 Summary of control and mitigation measures

Spirit Energy will follow routine environmental management activities for example contractor vessel
audits and legal requirements to report discharges and emissions, such that the environmental
impact of the decommissioning activities will be minimised. Following the EA process, it can be
concluded that activities associated with the decommissioning of Ensign field are unlikely to
significantly impact the environment or other sea users, for example shipping traffic and fishing,
provided that the proposed mitigation and control measures are put in place.

A summary of proposed control and mitigation measures is shown in Table 1.4.1.

Mitigation and Control Measures

General and Existing
Lessons learnt from previous decommissioning scopes will be reviewed and implemented.

Vessels will be managed in accordance with Spirit Energy’s Marine Assurance Standard.

The vessels’ work programme will be optimised to minimise vessel use.

The OPEP is one of the controls included in a comprehensive management and operational controls plan developed
to minimise the likelihood of large hydrocarbon releases and to mitigate their impacts should they occur.

All vessels undertaking decommissioning activities will have an approved Shipboard Oil Pollution Emergency Plan
(SOPEP).

Existing processes will be used for contactor management to assure and manage environmental impacts and risks.

Spirit Energy management of change process will be followed should changes of scope be required.

Atmospheric Emissions

All material taken onshore will be handled by licenced waste management contractors at sites that hold Environmental
Permits or Pollution Prevention Control (PPC) permits.

Discharges and Small Releases to Sea

The topsides will be vented and purged prior to their removal.

SPIRIT Ensign Decommissioning Environmental Appraisal
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Mitigation and Control Measures

The use of any chemicals for cleaning and flushing or for any other decommissioning activities will be permitted under
the Offshore Chemical Regulations 2002 (as amended) and the discharge of any residual hydrocarbons from pipeline
and riser disconnections and cutting activities will be permitted under The Offshore Petroleum Activities (Oil Pollution
Prevention and Control (OPPC)) Regulations 2005 (as amended).

Any ballast water discharges will be in line with the International Maritime Organisation ballast water management
convention and guidelines.

Vessel activities such as the release of drainage water and grey water will be subject to separate regulatory
requirements.

Waste Production

The selected dismantling site will be able to demonstrate a proven disposal track record and waste stream
management throughout the deconstruction process and demonstrate their ability to deliver re-use and recycling
options.

A Waste Management Plan for the decommissioning programmes will be prepared and implemented in line with the
Waste Framework Directive.

All waste will be managed in compliance with relevant waste legislation by a licenced waste management contractor.
As part of Spirit Energy’s standard processes, all sites and waste carriers will have appropriate environmental and
operating licences to carry out this work and will be closely managed within Spirit Energy’s contractor assurance
pProcesses.

Physical Presence

Monitoring will be performed to confirm the pipelines decommissioned in situ remain stable and buried at a frequency
to be agreed with OPRED.

Pipelines will be marked on admiralty charts and added to the FishSAFE database.

A notice to mariners will be issued prior to operations commencing to give vessels advance warning of the
decommissioning operations.

Kingfisher bulletins issued prior to operations commencing.

Transboundary

If waste is shipped internationally, the Ensign Waste Management Plan will present the responsibilities Spirit Energy
has under the ‘Duty of Care’ legislation and identify appropriately licenced international onshore facilities where the
waste can be treated.

Seabed Disturbance

All activities which may lead to seabed disturbance will be planned, managed and implemented in such a way that
disturbance is minimised.

The presence of anchors and chains will be managed using an anchor management plan and liaison with regional
fishing groups.

A debris survey will be undertaken at the completion of the decommissioning activities. Any debris identified as
resulting from decommissioning activities will be recovered from the seabed where possible.

Large Releases to Sea

All vessel activities will be planned, managed and implemented in such a way that vessel durations in the field are
minimised.
Spirit Energy’s existing marine standard will be followed to minimise risk of hydrocarbon releases.

Table 1.4.1: Summary of proposed control and mitigation measures

1.5 Conclusion

Overall, the EA concludes the significance of the risk of the potential impacts from seabed
disturbance is low and the significance of the risk of the impacts from a large unplanned release
of diesel to sea is medium. In addition, the cumulative impact from physical presence and seabed
disturbance is determined to be low and not significant and no substantive cumulative impacts
from underwater sound are anticipated.
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2. INTRODUCTION

2.1 Background

This EA report supports the DPs [103] & [104] required by the Offshore Petroleum Regulator for
Environment and Decommissioning (OPRED) for the proposed decommissioning of the Ensign
field facilities and infrastructure.

The purpose of the EA is to assess the significance of the environmental impacts and risks
associated with decommissioning, and to identify control and mitigation measures to reduce the
level of these impacts and risks to ‘as low as reasonably practicable’.

The Ensign gas field lies within the main Southern North Sea (SNS) Gas Province in UK Block
48/14a (Figure 2.1.1), lies ~80km north east of Cromer on the coast of Norfolk in water depths of
approximately 25m.

The field was developed using a single installation and achieved first production in 2011. The
Ensign installation and pipelines are wholly owned by Spirit North Sea Gas Limited (Spirit Energy).
The installation itself is a Not Permanently Attended Installation (NPAI) supported by a four-legged
conventional piled steel jacket. Until May 2017, gas from Ensign was exported via a 10” pipeline
(PL2838) to Audrey A (WD) and onwards to the LOGGS Production Installation via a 20” gas export
pipeline (PL496) (Figure 2.1.2). Please refer to Section 1 of the Decommissioning Programmes
[103] & [104] for the date the Cessation of Production justification for Ensign was approved by the
Oil and Gas Authority.
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Figure 2.1.1: Location of the Ensign field
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2.2 Boundaries to the decommissioning project

The scope of this EA is aligned with the scope of the DPs [103] & [104]. The level of detail presented
and assessed in the EA is aligned with the level of engineering detail developed at the time of the
preparation and submission. The scope covers the following:

1. The Ensign installation;

2. The associated pipelines PL2838 and PL2841 (gas pipelines), PL2839 (methanol pipeline),
PLU2840 (umbilical); and,

3. Pipeline stabilisation features (concrete mattresses, plinths, grout bags and deposited rock);
4. The scope excludes well abandonment and preparatory works (Sections 4.1 and 4.2).

The environmental impacts and risks associated with the Ensign facilities during installation and
production phases have been assessed and reported in the development Environmental Impact
Statement [12], the Ensign Field Oil Pollution Emergency Plan (OPEP) [107] and the Production
Operations Master Application Template (MAT) (PRA/114) [106].

2.3 Regulatory context

The UK international obligations on decommissioning are governed principally by the 1992
Convention for the Protection of the Marine Environment of the North East Atlantic Oslo-Paris
(OSPAR) Convention [80]. The OSPAR Decision 98/3 [81] sets out the UK’s international
obligations on the decommissioning of offshore installations. However, pipelines are not included
within the Decision and the preference for the decommissioning of pipelines is determined via a
Comparative Assessment as set out in the Decommissioning Guidance Notes [109].

On the United Kingdom Continental Shelf (UKCS), the decommissioning of offshore oil and gas
installations and pipelines is controlled through the Petroleum Act 1998, as amended by the Energy
Act 2008. Under the Petroleum Act 1998, owners of an offshore installation or pipeline must obtain
approval of a ‘DP’ from the OPRED before they can proceed with its decommissioning. Any change
to the proposed decommissioning activities will be discussed with OPRED.

There is no statutory requirement to undertake an Environmental Impact Assessment (EIA) that
satisfies the EIA Directive (Directive 2011/92/EU as amended by Directive 2014/52/EU) to support
a DP. However, OPRED requires that a DP must be supported by an EA report, as set out in the
Decommissioning Guidance Notes [109], assessing the potential environmental impacts and risks
associated with the preferred decommissioning solution.

Spirit Energy manages environmental impacts via an International Standardisation Organisation
(ISO) 14001 certified Environmental Management System (EMS). Decommissioning of Ensign will
be managed in accordance with the Spirit Energy EMS through to completion.

2.4 Stakeholder engagement

Stakeholder engagement including consultation is important throughout the decommissioning
process. Informal responses received to date from stakeholders have been incorporated into this
EA and are described in the DPs [103] & [104], as appropriate.

2.41 Future consultation

The formal consultation process will begin with the submission of the draft DPs, supported by this
EA report, to OPRED. The process at this stage will include the use of the Spirit Energy’s external
website to make the documents publicly available.

2.5 Contractor management

Contractor management is one of the primary mechanisms for managing environmental impacts
and risks. Spirit Energy will appoint a project management team to select and manage the
operations of contractors. The team will ensure the decommissioning is executed safely in
accordance with Spirit Energy Health and Safety principles and safeguard the environment in line
with the environmental policy [105].
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3. ENVIRONMENTAL APPRAISAL PROCESS

3.1 Overview

Activities are first reviewed to identify planned and unplanned (accidental) interactions with the
environment (aspects). Using baseline environmental information to identify receptors, the
environmental and socio-economic impact of planned aspects are then assessed using the method
described in Spirit Energy’s Guidance for Environmental Management in Capital Projects. The risk
assessment matrix used from the guidance is presented in Appendix A. This evaluates the impacts
(on a scale of low to high significance) as a function of their extent and duration (recovery time)
given the application of industry routine control and mitigation measures.

The hierarchy of control and mitigation measures is to preferentially avoid, minimise, restore and
finally offset adverse impacts to reduce them to a level that is ‘as low as reasonably practicable’ in
line with Spirit Energy’s Environmental Policy [101].

The environmental and socio-economic assessment risk (of impact) from unplanned aspects
follows a similar process. Following the assessment of the impact, the risk of impact is determined
by factoring in the likelihood of the aspect occurring using the Spirit Energy Risk Assessment Matrix
(Appendix A).

Aspects with impacts or risks which have been categorised as of low significance are not subject
to further assessment (Section 6). Aspects with impacts or risks which have been categorised as
of medium or high significance are assessed in more detail with additional control and mitigation
being considered (Section 7).

The process flow chart is presented in Figure 3.1.1.
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4. PROJECT DESCRIPTION

This section presents the preferred decommissioning solution, hereafter referred to as the
‘decommissioning project’, as presented in Section 3 of the DPs [103] & [104].

The preferred decommissioning solution involves:

1. Complete removal and onshore disposal of the Ensign topsides and jacket in line with the
requirements of OSPAR Decision 98/3 [81];

2. In situ decommissioning of the buried pipelines and umbilical (PL2838, PL2839, PLU2840 and
PL2841)?

3. Removal and onshore disposal of exposed pipeline sections including those buried under
concrete mattresses, but excluding sections buried under deposited rock;

4. Removal of all exposed pipeline stabilisation features such as concrete mattresses and grout
bags; and,

5. In situ decommissioning of all stabilisation features such as concrete mattresses and concrete
plinths that are buried at the pipeline and cable crossings. That is, the pipeline and cable
crossings will be left undisturbed.

An overview of the preferred decommissioning solution is presented in Figure 4.6.1 and the Ensign
field following completion of the preferred decommissioning solution is presented in Figure 4.9.1.

4.1 Well abandonment

The Ensign wells (48/14a-7y, 48/14a-5 and 48/14a-6) will be decommissioned in compliance with
Health and Safety Executive Regulations [35] and with Oil and Gas UK (OGUK) Guidelines [77]. A
MAT and the supporting Subsidiary Application Templates (SAT) will be submitted to OPRED in
support of works carried out. A Petroleum Operations Notice (PON5) will also be submitted to
OPRED for application to decommission the wells.

4.2 Facilities preparatory works

The topsides will be vented and purged prior to their removal. The waste types and proposed
disposal routes from the topsides flush, purge and cleaning are presented in Table 4.4.1. Pipelines
currently contain inhibited seawater or filtered seawater and will not require any further cleaning to
be undertaken. The hydraulic fluid cores of the umbilical PLU2840 will not be flushed (See Section
4.4.3).

2 The preference for the pipelines and umbilicals was determined via a Comparative Assessment [102]
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4.3 Ensign facilities

The installation and pipelines, including pipeline stabilisation features, covered under the DPs are
presented in Figure 2.1.2, Table 4.3.1 to Table 4.3.3 and Figure 4.3.1 to Figure 4.3.5.

4.3.1

Surface installation

Topsides/ Facilities Jacket
Facility . ;
Name Type Location Weight No. of WELL: Number of X\f/%iglgé
(Te) Modules (Te) Legs and Piles (Te)
WGS84 53.59054°N
Ensign Small | Decimal 1.773314°E
installation 2;(55 \[’)V(S:;Snfgl 53°35.4322"N 465 ! 599 4 piles 433
; 1°46.3988"E
Minute

Table 4.3.1: Surface installation information

4.3.2 Pipelines including stabilisation features

Diameter Lenath Original
(NB) (krg) Product From — To End Points
(inches) Conveyed
Gas pipeline 10" 22 315 cNoarfgga::sga?Z‘ Emergency shut down valve (ESDV) flange at Ensign
PL2838 ' water ’ installation to ESDV flange at Audrey A (WD)
'\"?‘h"?‘”o' " Methano_l and Audrey-LOGGS Methanol Pipeline tie-in at Audrey A (WD) to
pipeline 2 22.240 corrosion Ensign installation 3” Methanol riser ESDV flange
PL2839 inhibitor
Umbilical " Ensign umbilical Topsides Umbilical Termination Unit (TUTU)
PLU2840 48 2.190 Not used to end of concrete mattresses on approach to Ensign ED well
Gas pipeline " End of deposited rock on approach to Ensign ED well to ESDV
PL2841 10 2.050 Not used flange at Ensign installation
NOTE: PL2838 and PL2839 and PLU2840 and PL2841 are piggybacked. PL2840 and PL2841 were not brought into
operation.

Table 4.3.2: Pipeline information
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Stabilisation
Feature

Total
Number

Location(s)

Exposed/Buried/Condition

. . S . Survey data suggests that most of the concrete
5 x mixed density (MD) in vicinity of Ensign ED well; TP .
20 168.5 15 x standard density (SD) in vicinity of Ensign ED well; Refer Figure 4.3.2 ?Xa;g::c?es in vicinity of Ensign ED well approach are
42 348.6 12 x SD in vicinity of Ensign installation (PL2838/PL2839); Survey data suggests that most of the concrete
) 30 x SD in vicinity of Ensign installation (PLU2840/PL2841); Refer Figure 4.3.1 | mattresses in vicinity of Ensign are exposed.
4 272 2 x half-thickness (HT) at Weybourne to the ACMI cable crossing; These mattresses are buried under rock at the
Concrete ) 2 x SD at Weybourne to the ACMI cable crossing; Refer Figure 4.3.4 crossing.
mattresses 2 x HT at Carrack QA to Clipper PR pipeline crossing;
and plinths 2 x SD at Carrack QA to Clipper PR pipeline crossing; : :
7 56 1 x concrete plinth type 1 (Im x 2.4m x 6m); ggezzitrggtrt_giis:ftﬁgig'snstit;ls are buried under
1 x concrete plinth type 2 (Im x 2.4m x 6m); P 9-
1 x concrete plinth type 3 (0.6m x 2.4m x 6m); Refer Figure 4.3.3
5 x MD in vicinity of Audrey A (WD) |r_nstallat|c_m; . Survey data suggests that most of the concrete
33 261.9 | 25 x SDin vicinity of Audrey A (WD) installation; mattresses in vicinity of Audrey A (WD) are exposed
3 x HT in vicinity of Audrey A (WD) installation; Refer Figure 4.3.5 Y y P '
. e - Survey data suggests that most of the grout bags in
Grout bags 358 9.0 Notional number of grout bags. As-built data not explicit. vicinity of Ensign are exposed.
n/a 1,084 | Approaches to Ensign ED well, 121m long; Refer Figure 4.3.2 Largely exposed.
n/a 2,306 | Approaches to Ensign installation, 244m long; Refer Figure 4.3.1 Largely exposed
n/a 782 Approaches to Audrey A (WD), 124m long; Refer Figure 4.3.5 Largely exposed
. PL2838 and PL2839 Upheaval Buckling (UHB) mitigation, intermittent between
zi‘f(os'ted n/a 6.925 | kp0.02 and KP21.1; Total 1,7km long Largely exposed
n/a 76 PLU2840 and PL2841 UHB mitigation, between KP0.18 and KP.19 and Laraelv exposed
between KP0.28 and KP0.29; Total 18m long gely exp
n/a 7,179 | Carrack QA to Clipper PR pipeline crossing; 346m long; Refer Figure 4.3.3 Largely exposed
n/a 3,598 | Weybourne to ACMI master cable crossing; 249m long; Refer Figure 4.3.4 Largely exposed
Table 4.3.3: Subsea pipeline stabilisation information
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4.4 Decommissioning activities

The preferred decommissioning solution is described below and is summarised in Table 4.4.2. It
is shown graphically in Figure 4.6.1.

4.4.1 Ensign installation topsides

The Ensign topside structure comprises a cellar deck, mezzanine deck and weather deck with
overall plan dimensions 35m x 24m. The Ensign topside structure will be completely removed and
recovered to shore. Possible methods of removal are presented in Table 4.4.2. A final decision on
removal methods will be made following a commercial tendering process.

Prior to removal the topsides will be vented and purged using the methods presented in Table

4.4.1.

Waste Type Composition of Waste

On-board hydrocarbons

Reservoir hydrocarbons

Disposal Route

Where possible, on-board hydrocarbons will be

pumped into a donor well. Should this approach
be unsuccessful, on-board hydrocarbons will be
returned to shore for separation and use.

Other hazardous materials

The presence of Naturally
Occurring Radioactive
Material (NORM) will be
identified.

NORM, if present, will be disposed of in
accordance with the appropriate permit. Sealed
sources will be returned to their owner or
supplier.

Original paint coating

The presence of hazardous
materials such as for
example chromate- and
chromium VI compounds in
paint will be identified.

Painted items will be disposed of onshore with
consideration given to any toxic components.
May give off toxic fumes / dust if flame-cutting
or grinding / blasting is used so appropriate
safety measures will be taken.

Table 4.4.1: Cleaning of topsides for removal

4.4.2 Ensign installation jacket

The Ensign jacket will be removed and recovered to shore for recycling, most likely in a single lift3.
Assuming there would be no technical issues the piles will be cut internally 3.0m below the seabed
unless unforeseen difficulties are encountered, and external cutting is deemed necessary. For
external cutting, excavation of the seabed around the piles is required for access to enable a cut
3.0 m below the seabed. A separate geotechnical assessment has concluded that despite the
presence of megaripples the piles could be cut at a shallower depth of 1.0m below mean seabed
and not present an increased snagging risk. Possible methods of removal are presented in Table
4.4.2.

4.4.3 Pipelines and umbilical*

Gas pipeline PL2828 and methanol pipeline PL2839 currently contain inhibited seawater and gas
pipeline PL2841 currently contains filtered seawater. These pipelines will not require any further
cleaning to be undertaken. The hydraulic fluid cores of the umbilical PLU2840 will not be flushed.
Any residual fluids from within these pipelines or umbilical will be released to the marine
environment under permit. The pipeline and umbilical ends will be removed to shore. Further
cleaning and decontamination will take place onshore prior to recycling, as appropriate.

The pipelines and umbilical exhibit a good depth of burial cover and stability along their original
trenched and buried lengths. There is a minimum of 0.6m depth of cover along the entire length of
the pipelines and umbilical with no spans or exposures (Appendix B).

All exposed pipelines, or pipespools on approach to the Ensign installation and Audrey A (WD)
installation will be completely removed (PL2838 and PL2839). That is, all pipelines and the
umbilical buried under concrete mattresses will be removed following recovery of the mattresses.
Note that the 10” pipeline PL2841 does not extend past the end of the deposited rock. At the Ensign

3 The technique adopted for removal of the jacket will be subject to engineering feasibility and any commercial
agreements.
4 Pipespools will be discussed as part of the pipeline, so are not listed separately.
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installation the 10” pipeline (PL2841) where it emerges from the deposited rock will be severed
and disconnected from the riser flange. The umbilical (PLU2840) will be disconnected from the
Topsides Umbilical Termination Unit (TUTU) and cut where it enters the deposited rock. The 10”
pipespools (~81.2m) and exposed umbilical pipeline (~131m) will be exposed once the associated
stabilisation features have been removed, therefore these will be completely removed. A MAT and
the supporting SATs will be submitted to OPRED in support of works carried out.

Once pipelines are decommissioned in situ, monitoring to confirm the pipelines remain buried will
be completed to a schedule agreed with OPRED.

4.4.4 Pipeline and umbilical stabilisation features

All exposed concrete mattresses will be recovered to shore (Table 4.4.2). Grout bags if found and
exposed, will be recovered to shore otherwise they will be left in situ. Concrete plinths and
mattresses buried under deposited rock at the pipeline crossing will be left in situ. All deposited
rock will be left in situ.

A summary of the preferred Ensign decommissioning solution is presented in Table 4.4.2. Several
removal methods exist for the topsides and a final decision will be made following a commercial
tendering process.

Ensign Topsides

Removal of topsides followed by | 1. Single lift removal by Heavy Lift Vessel (HLV);
recovery to shore for re-use, | 2. Single lift removal of topsides and then removal of jacket by HLV and
recycling or disposal. transfer to transport barge;

3. Piece-small or piece-large removal using a transport barge.

Ensign Jacket

Removal of jacket followed by | Single lift removal by HLV.
recovery to shore for re-use,
recycling or disposal.

Pipelines PL2838 and PL2839

Leave most of the pipelines in situ. | At Ensign installation and Audrey A (WD) installation sever the pipelines where
they emerge from the deposited rock and disconnect them from the riser
flanges. Completely remove otherwise exposed 10” pipespools and exposed
2” methanol pipespools once the associated stabilisation features have been
removed.

At the pipeline ends the deposited rock will be redistributed slightly to ensure
that the pipeline ends remain buried; as a contingency measure, it may be
necessary to deposit up to 2Te of loose rock over each of the pipeline ends on
top of existing rock such that a maximum of 8Te will be laid in total.

Pipeline PL2841 and Umbilical PLU2840

Leave most of the pipelines in situ. | On approach to the Ensign ED well only the umbilical is protected by the
concrete mattresses; completely remove the section of umbilical as it exits the
deposited rock to the end of the concrete mattresses (approximately 114m
long). The 10” pipeline does not extend past the deposited rock.

At Ensign installation sever the 10” pipeline where it emerges from the
deposited rock and disconnect it from the riser flange. Disconnect the umbilical
from the TUTU and cut umbilical where it enters the deposited rock. Completely
remove otherwise exposed 10" pipespools (approximately 81.2m) and
exposed umbilical pipeline (approximately 131m; this dimension excludes
length between TUTU and bottom of J-tube approximately 50m long) once the
associated stabilisation features have been removed.

At the pipeline and umbilical ends the deposited rock will be redistributed
slightly to ensure that the pipeline ends remain buried; as a contingency
measure, it may be necessary to deposit up to 2Te of loose rock over each of
the pipeline ends on top of existing rock such that a maximum of 8Te will be
laid in total.

Concrete Mattresses Underneath Pipeline and Cable Crossings
Leave the concrete mattresses | No activity.
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Option ‘ Method

buried under deposited rock at the
pipeline and cable crossings in situ.

Concrete Mattresses on Top of Pipespools

Recover all exposed concrete The mattresses will be lifted from the seabed using lifting frames or baskets
mattresses to shore for re-use, and recovered for onshore disposal.

recycling or disposal.
Concrete Plinths

Leave the concrete plinths buried | No activity.
under deposited rock at the pipeline

crossing in situ.
Grout Bags, Commonly Placed Adjacent to Or Over Concrete Mattresses.

If found, recover to shore for re-use, | Grout bags will be lifted using grappling tools from the seabed and recovered
recycling or disposal. If not found | for onshore disposal.
due to being buried leave in situ.

Deposited Rock
Leave in situ. No activity.

Table 4.4.2: Summary of Ensign preferred decommissioning solution

4.5 Surveys
Surveys will be undertaken before, during and after the decommissioning project execution phase.
4.5.1 Pre-decommissioning environmental survey

A pre-decommissioning environmental and debris survey has been undertaken in advance of the
execution phase to inform this EA, decommissioning plans, permits, licences and consent
applications and to provide a baseline against which to reference the results of any post-
decommissioning environmental surveys. The environmental survey data will be used in the
planning of any legacy surveys.

4.5.2 Execute phase and legacy surveys
Once all infrastructure and materials have been either removed or decommissioned in situ, a series
of surveys may be undertaken.

1. A Dive Support Vessel (DSV), Remotely Operated Vehicle (ROV) or Construction Support
Vessel (CSV) will undertake a visual seabed debris survey before leaving the field and recover
any debris;

2. At atime after any debris has been removed, activities to demonstrate a clear seabed will be
undertaken. Given the sensitive nature of the area a non-intrusive method will be used, for
example a side scan sonar survey, and the method will be agreed with OPRED;

3. A post decommissioning environmental survey may also be undertaken using a survey vessel,
and,

4. Depth of burial.

The results of the surveys will identify any changes to the seabed following infrastructure
decommissioning, will feed into the project close-out report, and will inform the requirements for
possible future legacy surveys. The timing and extent of required legacy surveys will be agreed in
conjunction with OPRED.

Table 4.5.1 summarises the anticipated decommissioning survey requirements. The timing and
extent of required legacy surveys will be agreed in conjunction with OPRED.
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Phase Survey Requirement

Visual debris survey DSV or (CSV deploying a
Remotely Operated Vehicle (ROV) . .
; . . . Feeds into project close-out
Non-intrusive method to verify absence of snagging report
Execute Phase hazards using a survey vessel with remote sensing port.
Decommissioning technology)
Feeds into close-out report and
Post-decommissioning environmental survey informs requirements for future
surveys.
Future Depth of burial Timing and extgnt dependent on
outcome of earlier surveys.

Table 4.5.1: Survey requirements

4.6 Vessel use

Offshore vessel use will take place primarily at the Ensign installation location with transits between
ports and this location.

Different vessel types will be required (e.g. DSV, HLV, transport barge) at various times, and for
various durations, to undertake the decommissioning activities. At the time of writing the EA, the
method of removal and the offshore execution schedule had yet to be confirmed. In absence of
this data, engineering judgement has been used to estimate vessel type and schedule based on
experience from similar decommissioning projects.

The fuel consumption rate of the generic vessel types required are understood which, in
conjunction with a high level and worst-case vessel schedule, has allowed fuel consumption to be
estimated (Table 4.6.1). Estimates of fuel use are based on Institute of Petroleum Guidelines [36].

Trgﬁ:iit“?g ,L\nnd Dura_tion Fuel Usage  Fuel Usage  Total Fuel
Vessel Type From Field In Field Per D_ay In Per Day In Usage
(Days) (Days) Transit (Te) Field (Te) (Te)
HLV 2 7 50 30 310
Transport barge 8.5 5.5 25 30 378
Tugs (3 needed to mobilise barge) 8.5 5.5 14 25 770
DSV 4 16 22 18 385

Emergency Response and Rescue

Vessel (ERRV) 7 35 0.8 13
Survey vessel (clear seabed 5 4 o 18 116
assessment)
Survey v_es_sel _(post ] 6 12 oo 18 248
decommissioning surveys)

Total | 2,320

Table 4.6.1: Estimated fuel usage by vessels required for decommissioning project

5 Based on the assumption that three legacy surveys will be carried out.
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Figure 4.6.1: Overview of Ensign decommissioning project
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4.7 Management of waste and recovered materials

All material recovered will be returned to a shore base for initial laydown.

Non-hazardous material includes scrap metals (steel, aluminium and copper), concrete and
plastics that are not contaminated with hazardous material. Marine growth on the jacket is classed
as non-hazardous and some of this may need to be removed offshore to allow access for
decommissioning works. The remainder of marine growth will be brought to shore and disposed of
according to guidelines and company policies. Hazardous materials will include oil contaminated
material, chemicals, potentially NORM and potentially chromate or chromium VI-based paint. An
estimate of the proportions of the materials that comprise the installation, pipelines and umbilical
and stabilisation features is provided in Table 4.7.1.

‘ Inventory (Te)

[tem/Eeature ‘ Total Plastic/ Non-Ferrous | Concrete/ | Deposited
Rubber Metals Grout Rock
Installation®
Total 1,496.58 1409.19 6.89 28.80 51.70 0.00
Recovered 1,224.64 1169.72 6.89 28.80 19.23 0.00
Decommissioned in situ 271.94 239.47 0.00 0.00 32.47 0.00

Pipelines and Umbilical

Pipeline Anodes

Total 3,212.76 3151.73 93.85 0.76 0.00 0.00
Recovered 32.43 64.63 0.95 0.01 0.00 0.00
Decommissioned in situ 3,180.33 3087.10 92.90 0.75 0.00 0.00
Total 34.21 33.15 0.70 0.35 0.00 0.00
Recovered 34.21 33.15 0.70 0.35 0.00 0.00
Decommissioned in situ 0.00 0.00 0.00 0.00 0.00 0.00

Concrete Mattresses and Plinths

Total 0.94 0.41 0.00 0.52 0.00 0.00
Recovered 0.00 0.00 0.00 0.00 0.00 0.00
Decommissioned in situ 0.94 0.41 0.00 0.52 0.00 0.00

Deposited Rock

Total 884.31 0.00 44,22 0.00 840.09 0.00
Recovered 784.50 0.00 39.23 0.00 745.28 0.00
Decommissioned in situ 99.81 0.00 4.99 0.00 94.82 0.00
Total 8.99 0.00 0.09 0.00 8.90 0.00
Recovered 8.99 0.00 0.09 0.00 8.90 0.00
Decommissioned in situ 0.00 0.00 0.00 0.00 0.00 0.00

Decommissioned in situ

Total 21,951 0.00 0.00 0.00 0.00 21,951
Recovered 0 0.00 0.00 0.00 0.00 0
Decommissioned in situ 21,951 0.00 0.00 0.00 0.00 21,951
ALL MATERIALS

All Materials 27,588.79 4,560.92 145.74 30.43 900.70 21,951.00
All Materials Recovered 2,084.76 1,234.35 47.85 29.16 773.40 0.00
All Materials 25,504.03 | 3,326.57 97.89 1.27 127.29 | 21,951.00

Table 4.7.1: Summary of Ensign material inventory

Hazardous wastes will be recovered to shore and disposed of according to guidelines and
company policies and under appropriate permit. Pipework that has been exposed to produced
fluids may be contaminated by NORM. Tests for NORM will be undertaken offshore by the
Radiation Protection Supervisor and any NORM encountered will be dealt with and disposed of in
accordance with guidelines and company policies and under appropriate permits. Spirit have an
existing permit for the accumulation and disposal of radioactive wastes (permit number

6 The 271.9 tonnes decommissioned in situ is an estimate of the weight of the jacket piles remaining in the seabed after
cutting. The installation weight is inclusive of risers and J-tubes.

SPIRIT
ENERGY

Ensign Decommissioning Environmental Appraisal
Page 34 of 134



EPR/XB3735DX). Any NORM associated with items decommissioned in situ will degrade naturally.
No asbestos is expected, but if any is found it will be dealt with and disposed of in accordance with
guidelines and company policies.

The project aspiration is that the waste arising from the decommissioning project will be managed
and processed entirely by licensed contractors in the UK. There is a possibility that some of the
waste could be shipped outside of the UK depending upon the type of waste and availability of UK
facilities at the time of decommissioning.

A Waste Management Plan (WMP) for the DPs will be prepared and implemented in line with the
Waste Framework Directive. The WMP will be a live document that specifies where all waste will
be sent from offshore and the end point of the waste streams. If waste is shipped internationally,
the WMP will present the responsibilities Spirit Energy has under the ‘Duty of Care’ legislation and
identify appropriately licenced international onshore facilities where the waste can be treated.
Appropriate licensed sites will be selected for the handling, treatment and disposal of the waste.
The selected dismantling site will be able to demonstrate a proven disposal track record and waste
stream management throughout the deconstruction process and demonstrate their ability to deliver
re-use and recycling options.

4.8 Schedule

A proposed project schedule is provided in Figure 4.8.1. The activities are subject to the
acceptance of the DPs [103] & [104] and any unavoidable constraints (e.g. vessel availability) that
may be encountered while executing the decommissioning activities. Therefore, activity schedule
windows have been included to account for this uncertainty.

The commencement of offshore decommissioning activities will depend on commercial
agreements and commitments.

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Q1 Q2 Q3/Q4 Q1 Q2:Q3 Q4 Q1 Q2 Q3:Q4 Q1 Q2:Q3 Q4 Q1 Q2 Q3:Q4 Q1 Q2 Q3/Q4 Q1 Q2 Q3:Q4 Q1 Q2:Q3/Q4 Q1.Q2 Q3:Q4 Q1 Q2:Q3 Q4

ENSIGN - Activity/Milestone
e s e B S B S
Detailed engineering & proj. management

Well decommissioning (complete) F
Pipeline flushing (complete) I
Pipeline decommissioning*
Ensign installation removal®
Onshore disposal

Pipeline and environmental surveys® \
Close Out Report }

Notes /Key

Earliest potential activity. -

Activity window to allow commercial flexibility associated with decommissioning activities. -

1. Current intention is that Ensign pipelines at Audrey 'A' be decommissioned at the same time as the pipelines at Audrey 'A" while retaining some flexibility in schedule;
2. Current intention is that Ensign installatrion will be removed in the same campaign as the Audrey installations while retaining some flexibility in schedule;

3. Post decommissioning surveys; timing of any future surveys to be agreed with OPRED.

Figure 4.8.1: Gantt chart of project plan

4.9 Summary of planned decommissioning activities

Table 4.9.1 presents a summary of the planned decommissioning activities and the aspects from
those activities that have the potential to interact with the environment and are included within the
scope of the EA. Where more than one method could be used to undertake the activity, that which
presents the worst case potential environmental impact has been presented and assessed.
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Planned Decommissioning
Activities

Description

recovery to onshore.

Removal of Topsides and Jacket for

Use of HLV and transport barge, both anchored at the installation. The

HLV and transport barge will both set their anchors and then the HLV
will lift the topsides and place on the anchored transport barge. The HLV
and transport barge will then reposition their anchors and the HLV will
lift the jacket onto the transport barge.

Cutting of jacket piles will be done internally using an abrasive water jet
cutter. In case internal cutting fails the contingency will be external
cutting, which will involve excavation of the seabed around the jacket
legs to allow access.

Sever pipelines where they emerge
from the deposited rock and
disconnect from riser flanges.
Removal of pipespools and section
of umbilical from where it exits the
deposited rock.

Leave most of the pipelines in situ.

Severing of pipeline and umbilical will be undertaken using hydraulic
shears.

Discharge of pipeline and umbilical contents to the marine environment.
The pipespools and umbilical section will be recovered using a grappling
tool and baskets.

Permanent presence of the buried pipelines in the seabed.

Deposit up to 2Te of loose rock over
each of the pipeline ends
(contingency measure).

Up to 2Te rock may be placed on existing rock using a fall pipe at each
of the four pipeline ends.

Recovery of all exposed concrete
mattresses to onshore.

Concrete mattresses will be recovered from the seabed using a lifting
frame or baskets.

Leave in situ concrete mattresses
and concrete plinths buried under
deposited rock.

Permanent presence of the concrete mattresses and concrete plinths
buried under deposited rock on the seabed.

Leave in situ existing deposited rock.

Permanent presence of the deposited rock on the seabed.

Removal of any exposed grout bags
that are found for recovery to
onshore.

Grout bags will be lifted using grappling tools from the seabed and
placed in baskets for recovery to onshore.

Clear seabed assessment

A non-intrusive survey method will be used to ensure a clear seabed, for
example a sidescan sonar survey.

Onshore processing of removed
infrastructure

The onshore transport and processing of removed facilities (cleaning,
cutting etc.) at a shore-based waste processing facility, in preparation
for transport to an appropriately licenced facility for recycling or disposal
to landfill.

Table 4.9.1: Planned decommissioning activities
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Figure 4.9.1: Ensign facilities following removal
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5. ENVIRONMENTAL BASELINE

This section provides an overview of the key environmental features in the vicinity of the Ensign
infrastructure that may be affected by the proposed decommissioning works. The information will
be used to assess the level of impact that the aspects (activities with the potential to impact the
environment) have on the environment.

5.1 Environmental Surveys

Several surveys have been undertaken at the Ensign field in preparation for the development and
most recently in preparation for decommissioning. The location and key findings of these surveys
are shown in Figure 5.1.1 and Table 5.1.1 respectively. More detail on the pre-decommissioning
environmental and debris survey undertaken in 2018 is presented in Section 5.1.1.
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Figure 5.1.1: Location of past and most recent Ensign surveys’

7 DD = Drop-down camera station and TR = Transect. DD and TR locations presented were part of the 2018 survey. Information on the surveys is presented in Table 5.1.1.
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Survey Details

Ensign Pre-
Decommissioning
Environmental
and Debris
Survey  October
2018

UKCS Blocks
48/14a, 48/15 and
49/11a

The Ensign geophysical survey comprised a 1.2km x 1.2km survey area centred on the

Figure
511

Key Findings Reference

Number®

Ensign installation.

The Ensign environmental survey was undertaken at the Ensign installation, along the
pipelines from Ensign installation to Audrey A (WD) and the pipelines from Ensign ED
well to the Ensign installation. The environmental survey comprised camera
investigations of areas of potential conservation value, areas characteristic of the general
background conditions of the site and areas of mottled and high reflectively to identify any
potential S. Spinulosa reef and coarse sediments which may be potential herring
spawning grounds. The sample locations drop down camera locations and transect
locations are presented in Figure 5.1.1.

Seabed sediments within the Ensign installation survey area were interpreted to comprise
sand and gravelly sand. The sand was typically megarippled. Along the Ensign ED well
to the Ensign installation pipeline corridor sediments comprised predominantly sand and
gravel. Seabed sediments along most of the Ensign installation to Audrey A (WD)
installation pipeline corridor were interpreted to comprise predominantly megarippled
sand and gravelly sand.

No S. Spinulosa aggregations were observed within the Ensign installation survey area
and the area was described as unsuitable for herring spawning.

Along the Ensign ED well to the Ensign installation pipeline corridor the overall S.
spinulosa assessment ‘Not reef was assigned to transect TR_11 and ‘Low reef were
assigned to station DD_01. The survey area was described as unsuitable for herring
spawning, except for transect TR_11, where it was described as marginal.

Along the Ensign installation to Audrey A (WD) installation pipeline corridor the overall S.
Spinulosa assessment ‘Not Reef was assigned to six of the ten transects. Along these
transects the reef was characterised by S. spinulosa in the form of thin and thick crusts
and small and large clumps.

The overall assessment ‘Low Reef was assigned to sections of two transects where the
reef was characterised by clumps of consolidated upright S. spinulosa.

The overall assessment ‘Medium Reef was assigned to one transect (TR_09) where
large clumps of S. spinulosa at the beginning of the transect appear more consolidated
and continuous and with higher elevation as the transect progressed. ‘Medium Reef was
also assigned to sections of three transects where the reef was characterised by large
clumps and larger patches of consolidated S. spinulosa, in places embedded with the
substrate.

Ensign
Development —
Post operational
Environmental
survey including
habitat
assessment July
2013

UKCS Block
48/14 at and
downstream  of
the 48/14a-7 ED
Well

The site consisted of a 500m x 650m grid encompassing the Ensign ED well location. Ref 3
The survey was conducted to determine the physico-chemical and biological status of the
seabed, and to re-examine areas of S. spinulosa reef encountered during a previous
Fugro Survey LTD survey (2010).

Digital photographic stills and video footage were successfully acquired along two
transects and partially along a third. Photographic data were also acquired from four drop-
down video stations. Environmental grab samples were acquired at five sampling stations
within the survey area.

The SSS and bathymetry data revealed a seabed characterised by low to medium
reflectivity, with irregular seabed topography associated with bottom current features
(ripples).

An extensive scoured area was present to the north. No sensitive habitats were
considered to be present within the current survey area.

A comparison of the potential S. spinulosa patches delineated during the previous 2010
survey with this survey data indicated a distinct change in seabed conditions. A single
small patch of possible S. spinulosa was delineated from this survey data whilst several
small aggregations of S. spinulosa were observed in the 2010 survey data.

Epifaunal diversity and abundance varied across the site. The survey area was
characterised by a polychaete-dominated infaunal community with moderate diversity.
Mean particle size showed little variation across the survey area from -0.03phi (very
coarse sand) to - 1.63phi (granules). Sediments across the survey area were dominated
by sand (63um to 2mm) and coarse (>2mm) material

Total Hydrocarbon Content (THC) were low throughout the site, ranging from 0.70ug.g-1
to 1.90ug.g-1

8 Reference numbers relate to survey areas presented in Figure 5.1.1.
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Survey Details

Ensign
Development

Environmental

Baseline survey
(EBS) including
herring spawning
ground survey
and habitat
assessment

November 2010
UKCS Block
48/14. Proposed

Key Findings

A rig site survey comprising a 2.5 km by 1.5 km analogue and digital survey area covering

both proposed well locations. Three pipeline route corridors (500m width) were surveyed
(1.9km; 1.5km; 8.6km). A debris survey area of 1.7km by 1.7km.

Seabed sediments were classified as two distinct European Nature Information System
(EUNIS) habitats (‘A5.2: Sublittoral sand’ (occurred at all transects) and ‘A5.4 Sublittoral
mixed sediment’ (occurred at several transects).

One biotope of conservation importance was identified (‘A5.611 S. spinulosa on stable
circalittoral mixed sediment’) which occurred in association with sublittoral mixed
sediments in the vicinity of the proposed ED Well location.

The seabed within the route corridor from the ED well to the Ensign installation location
deepened very gently from a minimum depth of 22.4 m below LAT in the northwest near
the ED well, to 25.2m below LAT in the southeast near the proposed Ensign installation

Figure
511

Reference
Number®

development area
in Block 48/14 —
proposed 4, 6a
and 6b pipeline
route options

ED Well, | location. The maximum gradient along the route was <1°.
proposed Ground-truthing data showed no areas exhibiting ‘high’ suitability as herring spawning
alternative ED | grounds and only three stations were assigned moderate or low/moderate potential as
Well and | herring spawning grounds.
proposed Ensign | THC were moderately variable and generally low throughout the Ensign survey area. The
installation majority of the THC at the sampled stations comprised Unresolved Complex Mixtures
(UCM).
The benthic macrofauna was found to be moderately diverse and of moderate density
throughout the survey area, and generally showed no discernible anthropogenic effects.
Ensign  pipeline | A total of 16 stations along potential pipeline route options were investigated using | Ref 1
route EBS and | cameralvideo images and grab samples. Although situated in the North Norfolk
habitat Sandbanks and Saturn Reef SAC no indication of the presence of any potential Annex |
assessment habitats featured.
May/June 2010 Several small aggregations of possible S. spinulosa were identified to the south along two
Ensign of the three routes but did not represent a biogenic reef feature.

Northeast-southwest sand waves were observed to the northwest of the Audrey A (WD)
installation. Maximum sand wave height was 4.9 m. Seabed sediments comprised mainly
sand with a variable portion of gravel.

A series of seven depressions with sharply defined edges were observed along one route;
rippled gravel was expected within these depressions.

Seabed sediments composition ranged between medium to very coarse sand, and from
poorly to moderately sorted. The area comprised mainly silty sand with possible coarser
sediments.

Total Organic Matter (TOM) and Total Organic Carbon (TOC) were typical of the wider
area ranging between 0.6 to 1.5% and 0.1 to 0.4%, respectively.

THC observed at all stations were below that reported by UKOOA (2001) for the area.

A total of 2,827 valid individuals representing 163 taxa were observed of which 14% were
juveniles.

5.1.1

Table 5.1.1: Summary of Ensign field surveys

Ensign pre-decommissioning environmental and debris survey

Spirit Energy commissioned an environmental and debris survey at the Ensign installation and
along the pipeline and umbilical routes [27].

The environmental survey was carried out to determine the presence of any Annex 1 habitats or
potential stony reef habitats close to the Ensign installation or within 75 m of the pipelines.

The survey comprised a 1.2km x 1.2km survey area centred on the Ensign installation and a 150m
wide survey corridor centred on the pipelines.

The environmental survey comprised ten transects and drop-down camera stations (Figure 5.1.1)
and was carried out to describe the habitats recorded within the study area and to identify any
potentially sensitive habitats or species, if present. Focus was placed on the Annex | habitats ‘S.
Spinulosa reef and ‘Sandbanks which are slightly covered by sea water all the time’ and areas of
coarse sediment. The latter could present characteristics of potential herring spawning grounds.

5.2 Metocean conditions
Metocean (meteorological and oceanographic) conditions including seabed sediment type,
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currents, tides and circulation patterns all influence the type and distribution of marine life and the
behaviour of emissions and discharges (including spills) from offshore facilities. For example, the
speed and direction of water currents have a direct effect on the transport, dispersion and ultimate
fate of any discharges from an installation while sediment type can influence the levels of
contaminants that may be retained in an area.

5.2.1 Bathymetry

The minimum water depth recorded within the 2018 survey area was 19.7m LAT recorded along
the pipeline route from the Ensign installation to Audrey A (WD).

The maximum water depth recorded was 29.4m LAT recorded within an area of inferred gravel
extraction, 640m west south west of the Ensign installation (Figure 5.2.1). The seabed within the
vicinity of the survey area was generally found to undulate gently, with an average seabed gradient
of <1° and a maximum natural seabed gradient of 16° associated with megaripples. These survey
findings align with those of past surveys (Table 5.1.1).
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Figure 5.2.1: Bathymetry in Ensign Development area [27]
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5.2.2 Hydrology

Water circulation in the North Sea is anticlockwise, with the main inflow occurring along the western
slopes of the Norwegian Trench. Minor inflows from the English Channel and the Baltic Sea
supplement this flow, as shown in Figure 5.2.2. Frontal zones, marking boundaries between water
masses including tidally mixed and stratified (layered) water are numerous in the North Sea. The
water column of the SNS remains mixed throughout the year while to the north it becomes layered
(stratified) in summer [19].
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Figure 5.2.2: General water circulation of the SNS [114]

The maximum tidal current speed in the project area during mean spring tides is 0.63m/s [5]. Surge
and wind—driven currents, caused by changes in atmospheric conditions, can be much stronger
and are generally more severe during winter. The annual mean significant wave height is 1.4m [4].
During storms, the re-suspension and vertical dispersion of bottom sediments due to waves and
currents affects most of the North Sea.

5.2.3 Meteorology

Wind speed and direction directly influence the transport and dispersion of atmospheric emissions.
These factors are also important for the dispersion of water borne emissions, including oil, by
affecting the movement, direction and break up of substances on the sea surface.

Winds in the area occur from all directions, but are predominantly from the south-west, with a mean
wind speed of 8.0m/s [4].
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5.2.4 Temperature and salinity

There is little difference between water temperatures on the sea surface and sea bottom in this
shallow water area. Annual mean temperatures are between 10-11°C for both surface and seabed
temperatures [94].

Salinity in the area shows little seasonal variation, with water salinities reported as c¢.34.5%o
throughout the year [94].

5.3 The seabed

The nature of seabed sediments is an important factor in providing information to help assess the
potential for re-suspension and transport of sediments. It is also a determining factor in the flora
and fauna present and for their suitability as spawning and nursery grounds.

Sediment erosion and transport in the SNS is driven by the strength and direction of tides and
currents, and is influenced by the susceptibility of the source rock type to erosion [7]. The shallow
water and active current regime in the SNS produce a high energy environment which results in a
relatively thin sediment layer. Sands and gravelly sands are the principal component in nearshore
areas, with finer sediments becoming dominant as the water deepens further offshore [34].

The seabed at the Ensign location is characterised by coarse sediments and is located within the
North Norfolk Sandbanks and Saturn Reef SAC, details of which can be found in Section 5.5.1.
The formation of the different sedimentary features depends on current strength and sand
availability [86]. With increasing currents, the following series of bedforms is observed:
megaripples, sandwaves, sand banks, sand ribbons and finally sand streams. If the sand supply
decreases, sand banks will be cannibalised to form sand ribbons and sand streams, sand patches
replace fields of megaripples and the other types of bedforms will appear less frequently (Figure
5.3.1).

Sandbanks are found widely on shallow continental shelves where there is an abundance of sand
and where currents exceed a certain speed [74] (Figure 5.3.1). This speed is much more than is
needed to move seabed sediment, and sand banks arise from an inherent instability of a seabed
subject to tidal flow and mass transport. They can go from being active to a dying state, stranded
in weak currents as the sea level rises. The majority of sandbanks in the North Norfolk area of the
SNS are considered to be large-scale mobile seabed forms in dynamic equilibrium with the
environment. They can have a wavelength between 1 and 10 km, and they can achieve a height
of several tens of metres [32].

Sandwaves comprise a periodic bottom waviness generated by tidal currents in shallow tidal seas.
Typical wavelength ranges from 100 to 800m and height ranges between 1 and 5m (Figure 5.3.1).
The crests are almost orthogonal to the direction of tide propagation. They are not static bed forms
and