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Extract from
The United Kingdom Merchant Shipping
(Accident Reporting and Investigation)
Regulations 2012 — Regulation 5:

“The sole objective of the investigation of an accident under the Merchant Shipping (Accident
Reporting and Investigation) Regulations 2012 shall be the prevention of future accidents
through the ascertainment of its causes and circumstances. It shall not be the purpose of an
investigation to determine liability nor, except so far as is necessary to achieve its objective,

to apportion blame.”

NOTE
This report is not written with litigation in mind and, pursuant to Regulation 14(14) of the
Merchant Shipping (Accident Reporting and Investigation) Regulations 2012, shall be
inadmissible in any judicial proceedings whose purpose, or one of whose purposes is to

attribute or apportion liability or blame.

Front cover image courtesy of FameFlyNet.uk.com

© Crown copyright, 2018

You may re-use this document/publication (not including departmental or agency logos) free of
charge in any format or medium. You must re-use it accurately and not in a misleading context.
The material must be acknowledged as Crown copyright and you must give the title of the source
publication. Where we have identified any third party copyright material you will need to obtain
permission from the copyright holders concerned.

All MAIB publications can be found on our website: www.gov.uk/maib

For all enquiries:

Marine Accident Investigation Branch
First Floor, Spring Place

105 Commercial Road

Southampton Email: maib@dft.gsi.gov.uk
United Kingdom Telephone: +44 (0) 23 8039 5500
S015 1GH Fax: +44 (0) 23 8023 2459

Press enquiries during office hours: 01932 440015
Press enquiries out of hours: 020 7944 4292
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SYNOPSIS

At approximately 0850 on 20 November 2016, the general cargo ship Saga Sky collided
with the rock carrying barge Stema Barge I/ about 2 miles off the south coast of the UK.
Both vessels were being driven towards the coast under the influence of adverse weather
conditions created by Storm Angus, during which time two subsea power cables were
severed.

Stema Barge Il was being used to supply rock armour to a sea defence project
commissioned by Network Rail. The barge had been anchored close to the subsea cable
runs of Interconnector France-Angleterre 1, a high voltage power supply system operating
between the UK and France.

After Saga Sky had passed through Dover Strait in the south-west traffic lane, the weather
deteriorated significantly with the approach of Storm Angus. The south-westerly wind

and tidal stream significantly reduced the ship’s progress. The master attempted to turn
the ship to starboard to steer a reciprocal course and run with the weather until the storm
abated. The effect of the wind acting on the ship’s cranes and aft superstructure overcame
the turning moment of the rudder and prevented the turn from being completed. Despite
maintaining propulsion, Saga Sky was blown broadside over a distance of approximately
7.4nm while the master continued with his attempts to turn the vessel to starboard until it
collided with Stema Barge Il. The combination of wind and tide propelled Saga Sky, beam
on to the wind, at speeds of up to 9kts, and even after deploying both anchors the ship
continued to move under the effects of the storm.

Both vessels dragged their anchors and two of the four subsea cable pairs that made up
the interconnector were severed.

The investigation examined the reason for Saga Sky continuing to proceed in adverse
forecast weather conditions, and the rationale for the master’s attempted turning
manoeuvre. It found deficiencies with the ship’s weather forecast reception facilities,
deficiencies in the sea defence project planning process, and potential shortfalls in the
provision of emergency response assets.

Recommendations have been made to: the Marine Management Organisation, to improve
its marine licence application process; the United Kingdom Hydrographic Office (UKHO),
to promote the International Hydrographic Organization’s (IHO) recommendation for
implementing anchoring restrictions near subsea cables; the Maritime and Coastguard
Agency, to commission a study to review the full range of emergency response assets
available in the Dover Strait area and in conjunction with the UKHO to justify the need for
regulatory powers which could be applied, where approriate, to ensure vessels comply
with IHO recommendations made in respect of anchoring restrictions near subsea cables.
A recommendation has also been made to Saga Sky’s manager, to enhance its shipboard
procedures in respect of heavy weather operational guidance.





SECTION 1- FACTUAL INFORMATION
11 PARTICULARS OF SAGA SKY/STEMA BARGE Il AND ACCIDENT

SHIP PARTICULARS
Vessel’'s name

Flag

Classification society

IMO number
Type
Registered owner

Manager(s)

Construction

Year of build

Length overall

Gross tonnage
Minimum safe manning
Authorised cargo

VOYAGE PARTICULARS

Port of departure
Port of arrival

Type of voyage
Cargo information
Manning

Saga Sky
Hong Kong, China
DNVGL

9144354
General cargo ship

Saga Shipholding (Norway)
AS

Anglo-Eastern Ship
Management Ltd

Steel
1996
199m
29,381

14

Dry cargo

Brake, Germany

Nueva Palmira, Uruguay
(intended)

International
None
23

MARINE CASUALTY INFORMATION

Date and time

Type of marine casualty or
incident

Location of incident
Place on board
Injuries/fatalities

Damage/environmental
impact

Ship operation

Voyage segment
External & internal
environment

Persons on board

Stema Barge Il
Honduras

Horizon International Naval
Surveying and Inspection
Bureau (HINSIB)

L-0858273
Barge
Splitt Chartering ApS

Stema Shipping A/S

Steel

2007

135m
25,000
Unmanned
Rock

Larvik, Norway

Folkestone, UK (anchored
offshore)

International
Rock armour
None

20 November 2016, approximately 0850

Serious Marine Casualty

English Channel
Overside (starboard)
None

Ruptured starboard ballast
tanks

In passage
Mid water

Overside (port)
None
Ruptured port ballast tanks

Moored
At anchor

South-westerly hurricane force winds (80kts), rough seas

(6m wave height)
23

None





1.2

1.3

1.31

BACKGROUND

Saga Sky was a 29,381gt general cargo ship, which carried forest products from
South America to Northern Europe. It had sailed in ballast from Brake, Germany and
was bound for Uruguay.

Stema Barge Il was an unpropelled barge capable of carrying 25,000 tonnes of rock
and was moored offshore between Folkestone and Dover as part of a sea defence
project commissioned by Network Rail. The barge had been at anchor since 7
November and its cargo had been partially discharged to the sea defence work at
Shakespeare Beach.

Interconnector France-Angleterre (IFA) 1 is a 2,000MW high voltage direct current
electrical interconnector between the UK and French transmission systems.
Commissioned in 1986, it is approximately 70km in length, with 45km of subsea
cable. The cables come ashore near Folkestone in the UK and near Calais in
France.

Storm Angus was an extra-tropical cyclone, which had developed in the Atlantic
Ocean. It was forecast to arrive on the south coast of England on 20 November,
then to move quickly across southern England into the North Sea, bringing a period
of gales or severe gales to many southern areas.

NARRATIVE
Saga Sky

In the early hours of 20 November, Saga Sky was passing through Dover Strait in
the south-west traffic lane (Figure 1), when the weather deteriorated, with both wind
and tidal stream acting against the ship’s progress. Between 0300 and 0500, the
wind increased to gale force 8 (Figure 2).

At 0500, the ship was adjacent to the Varne Bank and the master estimated its
speed at 9kts. The vessel's VDR showed an actual speed of 7.2kts through the
water and Skts over the ground.

During the next 2 hours the wind continued to increase, reaching severe gale force 9
with the ship noting wind gusts of up to 80kts. This caused Saga Sky to slow further
as the force of the wind acted against its structure. The master attempted to counter
the effects of the weather by increasing main engine speed, but this resulted in the
ship pitching heavily. The pitching, coupled with the ballast condition, allowed the
propeller to come clear of the water, causing the main engine to overspeed and shut
down. This happened on several occasions but the engineers were able to restart
the engine promptly each time.

Despite being able to maintain propulsion, by 0615 the ship was making only 1kt
ahead. At 0700, Saga Sky was south-west of Dover and, with Varne Bank on its port
quarter, the master decided to turn the ship to starboard onto a reciprocal course
and run with the weather until the storm abated.
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Mean Windspeed @ 10m (kts)

Saga Sky commences reciprocal turn |
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Figure 2: Graph showing wind speed against time
Note: Over the sea, gusts can be expected to be approximately 1.4 times the assessed
strength of the mean wind at 10 metres.

At 0708, the master communicated his intention to Coastguard Operations Centre
(CGOC) Dover. The CGOC watch officer gave the master permission to turn the ship
into the inshore traffic lane. A series of communications between CGOC Dover and
Saga Sky then followed.

As the master began to turn Saga Sky, the effect of the wind acting on the aft
superstructure and the ship’s cranes, which had been secured aft for passage,
overcame the lift from the rudder and prevented the turn from being completed.
As the vessel came beam on to the sea it began rolling heavily with the bridge
inclinometer showing angles in excess of 40°.

The master made repeated unsuccessful attempts to turn Saga Sky to starboard
and onto a reciprocal course. However, the ship remained generally on a west-
north-westerly heading with the wind and sea pushing it in a northerly direction
towards the UK coast. Stema Barge I, which had also been affected by the
prevailing weather, was situated between Saga Sky and the coast.

At 0755, CGOC Dover transmitted the first of several prompts to the master to
consider anchoring. The master had already considered deploying an anchor but
was of the opinion that conditions were such that it was unsafe to allow an anchor
party to operate on the forward deck.

At 0819, Saga Sky was at imminent risk of colliding with Stema Barge Il when the
master requested CGOC Dover to send a tug. At 0825, CGOC Dover advised the
master that tug assistance was being sought.





At 0832, in an attempt to avoid a collision with Stema Barge I, Saga Sky’s master
ordered the port anchor to be deployed. The anchor was let go and the cable run
out to its full length of 11 shackles. This was followed by release of the starboard
anchor. Notwithstanding these efforts, at approximately 0850 Saga Sky collided with
Stema Barge Il and, at 0856, the master broadcast a “Mayday” message. Following
the collision, the two vessels remained locked together and stopped drifting.

In the period between 0700, when the master made his decision to turn and run with
the prevailing weather, and approximately 0850, when Saga Sky and Stema Barge Il
collided, Saga Sky had travelled beam on to the weather and under the influence of

the wind and tide a distance of approximately 7.4nm at speeds of up to 9kits.

CGOC Dover reacted to the “Mayday” message by tasking the RNLI lifeboat at
Dover, Port of Dover tugs, and other vessels in the vicinity to assist. At 0836, the
coastguard requested the assistance of a French tug, and at 0838 the French
authorities agreed to send the tug Abeille Languedoc, which was located in
Boulogne and stated that it would be mobilised in 30 minutes (see section 1.10).

At 0917, Saga Sky’s master requested an evacuation of the ship. This request was
repeated at 0919 when he reported that there were 23 persons on board.

By 0930, CGOC Dover had confirmed that the evacuation would be carried out by
helicopter. Evacuation of non-essential personnel commenced at 0945. At 1021,
with all non-essential personnel evacuated, the master informed CGOC that the
situation on the ship was stable and that he wished to cancel the evacuation. By
1027, helicopter operations had been suspended.

1.3.2 Stema Barge Il

Between 7 and 10 November, Stema Barge Il had dragged anchor approximately
0.5nm before settling at a position close to cable route 4, the most southerly cable
route of IFA 1, where it remained until the arrival of Storm Angus on the morning of
20 November. As the storm reached its peak off Dover, the barge’s anchor again
began to drag. Over the course of several hours, the barge moved a further 1.2nm
until it reached the point at which the collision occurred, about 2 miles off the coast
(Figure 1).

1.3.3 Damage

Saga Sky suffered damage to ballast tanks along its starboard side (Figures 3a and
3b), and the crew were able to compensate for the resulting port list by pumping out
ballast from the port ballast tanks. The vessel was assessed by French surveyors
as remaining seaworthy and it subsequently crossed the English Channel with the
French tug Abeille Languedoc in attendance. It then berthed alongside in Dunkirk
until a dry dock became available in which to complete permanent repairs.

Stema Barge Il suffered extensive damage to its port ballast tanks. The barge
remained at anchor off Dover for several days until arrangements were made to tow
it to a facility on the River Tyne to carry out repairs (Figure 4).

The subsea cables of IFA 1 were damaged in way of cable routes 2 and 4 (see
section 1.4.1). Subsequent seabed surveys indicated that the cable pairs at both
routes were severed and that seabed scars consistent with anchor dragging crossed
cable routes 2 (Figure 5), 3 and 4. Despite a clear scar crossing cable route 3, no
damage was recorded on these cables.





27 e
¥ 5 >

e

Figure _ ad 3: amage to Saga Sky’s starboard side






e,

-~

Figure 4: tema Barg Il undergoing repairs
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Figure 5: Seabed scan image of cable route 2






1.4

1.41

SUBSEA CABLES
Interconnector France-Angleterre

IFA 1 consists of four pairs of cables (Figure 6). Cable pairs 1 and 3 (cable routes
4 and 2) are owned by Réseau de Transport d’Electricité (RTE), the French
transmission system operator. Pairs 2 and 4 (routes 3 and 1) are owned by the UK
company National Grid Interconnectors Limited, which is a wholly owned subsidiary
of National Grid Plc.

The cable pairs are laid in trenches approximately 850m apart. The geology of
the seabed in the area of the cables varies between hard chalk with a thin layer of
sediment and Gault Clay.

The UK cables were manufactured and installed to the orders of the Central
Electricity Generating Board. The French cables were manufactured by NEXANS
(formerly CABLES DE LYON) for RTE. All of the cables have a single steel wire
armature and mass impregnated paper insulation. They have no known toxicity in
the maritime environment.

The UK landing point for the subsea cables is near Folkestone, Kent. The French
landing point for the cables is near Calais. Once ashore the cables connect to
converter stations and then to the national transmission systems.

Interconnector France -Angleterre 1 (IFA1)

Route Number Pair Number

Cable 44

1 4
Cable 43
Cable 34

2 ; 3
Cable 33
Cable 22

3 2
Cable 21
Cable 12

4 % 1
Cable 11

Figure 6: Interconnector France-Angleterre 1 (IFA 1)






1.4.2 Cable protection regulation
Article 27 of the Convention on the Law of the High Seas (1958) states:

‘Every State shall take the necessary legislative measures to provide that

the breaking or injury by a ship flying its flag or by a person subject to its
jurisdiction of a submarine cable beneath the high seas done wilfully or through
culpable negligence, in such a manner as to be liable to interrupt or obstruct
telegraphic or telephonic communications, and similarly the breaking or injury of
a submarine pipeline or high-voltage power cable shall be a punishable offence.
This provision shall not apply to any break or injury caused by persons who
acted merely with the legitimate object of saving their lives or their ships, after
having taken all necessary precautions to avoid such break or injury.’

1.4.3 Cable burial guidance

In 1986, when IFA 1 was commissioned, there was no formal guidance relating to
cable burial depths. However, a form of risk assessment was undertaken, which
resulted in the cables being buried to a depth of 1.5m beneath the seabed in areas
where the depth of water was less than 60m.

The importance of subsea power cables has increased with the development of
offshore renewable energy and the need to bring the energy ashore.

It is widely recognised that ships’ anchors pose a significant hazard to submarine
cables as they are designed to penetrate the seabed. The depth of penetration will
depend on the size and type of anchor and the nature of the seabed.

In 1997, a Burial Protection Index (BPI) was introduced. The BPI was aimed primarily
at fibre optic communication cables, but it has been used to inform studies into burial
depths for power transmission cables.

The BPI works on the principle that the penetration of anchors or fishing gear will be
dependent on the strength of the soil. The BPI considers size and density of vessel
traffic and the proximity of recognised anchorages.

In the UK, the Crown Estate owns the territorial seabed out to a distance of 12nm
from the high water mark and has a responsibility for offshore wind energy. It
currently provides comprehensive guidance on cable route planning and separation.

In 2012, the Crown Estate produced a document titled ‘Principles of Cable Routeing
& Spacing’ (prepared by Red Penguin Associates Ltd), which gives guidance on
cable protection. An extract is at Annex A, which includes reconstructed graphs

of BPI against recommended cable burial depth in respect of a range of soil
characteristics, and anchor penetration depth against drag distance in respect of a
5t and a 2t anchor in soft clay.

More recently Cable Burial Risk Assessment Methodology (CBRAM) has been
studied by the Carbon Trust, an independent company which, among other things,
helps to develop low-carbon technologies including renewable power. This has
taken the form of a collaboration with the UK government, Scottish government and
industry with the aim of bringing down the cost of offshore electricity.





1.4.4

1.4.5

1.4.6

The CBRAM advocates a more risk-based approach to cable burial depth. It
questions whether the BPI is too conservative in respect of seabed soil conditions
and fails to look sufficiently at the probability of incidents involving anchors. Among
other factors, it offers a ‘probabilistic’ approach to risk. The Carbon Trust document
‘Guidance for the Protection of Cable Depth of Lowering Specification CTC835,
published in February 2015, refers to the probabilistic risk assessment process. An
extract is at Annex B.

Cable repair process

Damage to subsea cables can occur through a number of different mechanisms
including during installation, from ships’ anchors or commercial fishing activities and
through natural events resulting in changes to the seabed topography.

If a cable has been damaged, both ends of the damaged section need to be
recovered to the surface. A spare length of cable is used to join the cable ends
after which the cable is lowered to the seabed. As the repaired cable is now longer
it cannot be re-laid in the original trench. The additional bight (often referred to as
an ‘omega’) is difficult to bury owing to its relatively tight radius, and is therefore
commonly left lying on the seabed protected by concrete mattresses positioned at
key points around it. However, following repairs significant lengths of cable can be
left unprotected and exposed to risk of damage on the seabed.

IFA 1 repair history

Cable pair 2 had been repaired in 2003. This repair is believed to have been
required as the result of cable deterioration due to an installation fault. Some of the
seabed scans conducted since 20 November 2016 indicate that additional repairs
might have been carried out previously to other cables.

Since its installation in 1986, there have been no reported planned maintenance or
condition surveys carried out on the interconnector.

Recent developments

An International Hydrographic Organization (IHO) Assembly meeting held at Monaco
in April 2017 recommended that the following wording should be used in nautical
publications such as The Mariner's Handbook and Annual Summary of Notices to
Mariners:

‘Certain submarine cables are used for telecommunications functions

while others are used for power transmission. All power cables and most
telecommunications cables carry dangerous high voltages. Damaging or
severing a submarine cable, whether a telecommunications cable or a power
cable, may, in some circumstances be considered as a national disaster and
very severe criminal penalties may apply. Electrocution, with injury or loss of
life, could occur if any cables carrying high voltage are broached. Depending on
whether the cable is primarily for power or telecommunications, damage may
result in power cuts, loss of voice, data transfer or internet connectivity. In these
circumstances cables are considered to be critical infrastructure.

In view of the serious consequences resulting from damage to submarine

cables, vessel operators should take special care when anchoring, fishing,
mining, dredging, or engaging in underwater operations near areas where these

1
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cables may exist or have been reported to exist. In order to minimize the risk of
such damage as much as possible, vessels should avoid any such activity at a
minimum distance of 0.25-nautical milet"! on either side of submarine cables.

Mariners are also warned that the seafloor where cables were originally buried
may have changed and cables become exposed; therefore particular caution
should be taken when operating vessels in areas where submarine cables exist
especially where the depth of water means that there is a limited under-keel
clearance.

Vessels fouling a submarine cable should not attempt to clear or raise the cable
due to the high possibility of damaging the cable. No attempt should be made to
cut a cable and anchors or gear that cannot be cleared should not be slipped.
Before any attempt to slip or cut gear from a cable is made, the cable should
first be lowered to the seafloor. Note that there is a risk of capsizing smaller
vessels (primarily fishing vessels) if they attempt to bring a cable to the surface.
Following an incident of fouling a cable, a vessel should immediately notify the
local responsible authority of the position, type, and amount of gear remaining
on the seafloor. In inland areas or along the coast, warning signs or marker
beacons are often erected to warn the mariner of the existence of submarine
cables.

Incidents involving the fouling of submarine cables should be reported at the
shortest possible notice to the responsible authoritiest? who should be advised
as to the nature of the problem and the position of the vessel.

Notes:

[1]  Each responsible authority can set this distance to a value that they feel is appropriate.

[[2] The responsible authorities can be listed here, as well as contact methods (telephone,
facsimile, VHF, e-mail, internet, etc) and required information.’

NETWORK RAIL SEA DEFENCE PROJECT

Network Rail is the owner and manager of most of the UK rail network infrastructure,
and is responsible for its maintenance, renewal and enhancement. This includes the
tracks, signalling and overhead wires. Network Rail is an ‘arm’s length public body™
of the Department for Transport. It has no shareholders and reinvests its income in
the railways.

The sea defence project was initiated because of storm damage to the Dover/
Folkestone rail line that had occurred in December 2015. This formed part of a larger
project to repair the line and give greater protection from environmental damage.
Permission had been granted by the Crown Estate to build the sea defence. A
condition of the approval was that Network Rail obtained a marine licence from the
Marine Management Organisation (MMO) to carry out operations at Shakespeare
Beach.

Network Rail contracted the work to Costain Ltd, which was the principal contractor
of the South East Multi-Function Framework (SEMFF) which, in turn, sub-contracted
the supply of rock armour to Stema Shipping UK Ltd.

1

‘Arm’s-length public body’ is a general term used to cover several types of organisation which operate at
varying, and often contested, degrees of independence from government.
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STEMA BARGE Il OPERATIONS
The barge

Stema Barge Il was owned by Splitt Chartering ApS of Denmark, and chartered by
Stema Shipping A/S to deliver rock armour in support of the sea defence project.
Stema Shipping UK Ltd managed UK aspects of the contract with SEMFF.

The offshore delivery of rock using Stema Barge Il commenced in July 2016. The
rocks were transported from Norway in Stema Barge I, which was then anchored
offshore between Folkestone and Dover. The rocks were moved inshore via a
specified transhipment route on a smaller barge, Charlie Rock, and deposited at
Shakespeare Beach (Figures 7a and 7b). Both barges had no integral means of
propulsion and were manoeuvred using tugs.

Following the accident, Stema Shipping A/S carried out anchor and chain
calculations (Annex C), which compared the actual anchor and chain cable carried
by Stema Barge Il against the requirements contained in DNVGL Rules for Ships.
The results concluded that the total weight of the barge anchor and cable exceeded
the DNVGL requirements by 51%.

Barge anchorage

Stema Shipping UK Ltd prepared a ‘rock supply — sea deliveries method statement’
(Annex D), which included a proposed anchorage box for Stema Barge Il and
identified a transhipment corridor from the anchorage to Shakespeare Beach.
Development of the method statement involved liaison with local fishing interests
and with English Channel swimming organisations that operated from Shakespeare
Beach.

The method statement was prepared by an experienced project manager who did
not have any formal maritime background or training.

A seabed survey was commissioned to map the seabed near the anchorage and
along the transhipment corridor. The purpose of this survey was to identify objects
on the seabed. On completion of the project, a similar survey was required to
identify any dropped rocks that would need to be either removed or mitigated. The
MMO felt that this was particularly important in respect of hazards to fishing (seabed
trawling). The method statement made the following comment in respect of the
seabed survey:

‘The results of this [survey] and the method used will be made available to the
contractor, client and local fisheries interests. The location of the transhipment
‘box’ will need to be agreed and need to consider the marine traffic and the
numerous wrecks and war graves.’ [sic]

The proposed square anchorage box with top left and bottom right co-ordinates of
51°04.40’N, 01°17.00’E and 51°03.85'N, 01" 16.10’E respectively was highlighted on
an extract from an Admiralty chart. The box was located directly above IFA 1, cable
route 3, which was not shown on the chart extract (Figure 8).

Stema Barge Il was towed to the UK by the anchor handling tug Bremen Fighter

on 7 November 2016. A handwritten entry in the tug logbook appeared to indicate
that the barge was then anchored in position 51° 03.21’N 001° 15.84’E. However, a

13





recording of radar imagery from the Channel Navigation Information Service (CNIS)
at Dover showed the barge’s actual position as 51° 03.6444’'N 001° 15.6583'E.
Neither of these positions was within the proposed anchorage box. The CNIS radar
recordings show that the barge was anchored approximately 0.28nm south-west of
IFA 1, cable route 4 (Figure 9).

Figure 7b: Charlie Rock discharging rock armour

14
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1.6.3 Admiralty Chart 1892

1.7

1.71

The chart used by Stema Shipping UK Ltd to prepare its method statement and
determine the proposed anchorage box was Admiralty Chart 1892 entitled ‘Dover
Strait Western Part’. The chart was dated 21 March 1980 (additional marking noted
‘new edition 18 February 1977, 21 March 1980’).

The four subsea cable routes of IFA 1 were first charted on a new edition of
Admiralty Chart 1892 published on 10 July 1987.

The extant version of Admiralty Chart 1892 on 20 November 2016 was dated 26
February 2015 and stated the following in its chart notes:

‘SUBMARINE CABLES AND PIPELINES

Mariners are advised not to anchor or trawl in the vicinity of submarine cables
and pipelines.’

The chart carried an ‘Anchoring Restricted’ warning for co-ordinates 50° 59.0N 1°
42.0E, stating that vessels exceeding 50m in length were prohibited from anchoring
in the area indicated. The stated warning referred to the inshore landing area of IFA
1 on the French side of the English Channel. The restricted anchorage warning was
further referenced in the Admiralty Sailing Directions Dover Strait Pilot:

‘Four cross-channel submarine power cables, spaced 5 cables apart and buried
to 1.5 m coverage and land at two points near Sangatte (50°57°’N 1°45°E). The
cables are protected by an area, extending 4 1/2 miles NW of Sangatte and
shown on the chart, in which vessels over 50 m in length are prohibited from
anchoring. All vessels are warned against anchoring or trawling in the vicinity of
the cables and on no account to cut the cables should they be fouled.’

There was no equivalent restricted zone on the UK side of the English Channel.
However, the general notice referring to submarine cables applied. The UK Maritime
and Coastguard Agency (MCA) has no legislative powers to protect subsea cables
or pipelines and therefore relies on generic notes printed on charts, and more
comprehensive information detailed in The Mariner’s Handbook and specific Notices
to Mariners.

MARINE LICENCE
Marine Management Organisation

The Marine and Coastal Access Act 2009 (the Act) was developed to protect UK
waters by creating a system for improved management and protection of the marine
and coastal environment.

The Act gave rise to the MMO being established and cited it as the competent
marine planning authority on behalf of the UK government, delivering marine
functions in English territorial waters and UK offshore waters (for matters that are
not devolved) such as marine licensing and enforcement of marine legislation. The
MMO was launched in April 2010 and functions as the centre of marine expertise for
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the UK. Its role is to provide a consistent and unified approach to the co-ordination
and distribution of information and data, and improve efficiency by replacing a
number of previously separate organisations.

Section 66 of the Act lists the range of marine activities that are required to be
licensed, including the following:

‘“To construct, alter or improve any works within the UK marine licensing area
either —

(@) in or over the sea, or
(b) on or under the seabed.’

The MMO does not have a full range of expertise to cover all aspects of marine
licence applications and relies on primary advisors to provide specific advice. The
MCA, as a primary and statutory advisor, gives support. Other primary advisors
for the Network Rail sea defence project marine licence application included Trinity
House and Dover Harbour Board.

Network Rail’s marine licence application

Network Rail’s application to the MMO for a marine licence to carry out the sea
defence project at Shakespeare Beach required the submission of a significant
number of planning related documents.

During the MMO'’s review of the application, the following key elements were
considered:

e protection of the environment
e protection of human health
e prevention of interference with legitimate uses of the sea.

The ‘rock supply — sea deliveries method statement’ including the chart extract,
coupled with the seabed survey, was used by the SEMFF to inform a navigational
risk assessment. The method statement and navigational risk assessment were
submitted to the MMO by Network Rail as part of the marine licence application
process.

The MMO then approached the MCA to review and comment on the application
prior to the licence being granted. In particular, it was asked to provide comments or
observations, within its remit, in respect of the various factors to which MMO must
have regard when determining applications.

The navigational chart used to determine the anchorage was out of date and did not
show the subsea cables of IFA 1. The chart used was owned by Stema Shipping
UK Ltd and was part of a chart folio that had been used to support similar method
statements on other UK projects. The charts were not regularly replaced and were
not subject to chart updates.
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While the rock delivery method statement and navigational risk assessment formed
part of Network Rail’s application, the licence issued by the MMO referred only to
the coastal sea defence works and did not formally take into account operations
away from the foreshore. However, the acceptance letter from the MCA to the MMO
required the following conditions:

‘Conditions:

e The Licencee must ensure that HM Coastguard, in this case... The
National Maritime Operations Centre is made aware of the works prior to
commencement.

e The Licencee must notify the UK Hydrographic Office to permit the
promulgation of maritime safety information and updating of nautical charts
and publications through the national Notice to Mariners system.

e Any consented pipeline protection works must ensure existing and future
safe navigation is not compromised. The MCA would accept a maximum of
5% reduction in surrounding depth referenced to Chart Datum but under no
circumstances should depth reductions compromise safe navigation.’

SAGA SKY
The ship

Saga Sky was one of seven Tide-class open hatch general cargo carriers forming
part of the Saga Shipholding (Norway) AS fleet. These vessels were designed with
two large gantry cranes with rain protection to keep the cargo dry during loading and
discharging. These cranes were stowed at the aft end of the main deck against the
accommodation block when the ship was at sea.

The vessel was owned by Saga Shipholding (Norway) AS, which was owned by
the NYK Group through Saga Shipholding (Isle of Man) Ltd and NYK Holding
(Europe) BV. The vessel was managed by Anglo-Eastern Ship Management Ltd,
who provided both crewing arrangements and technical management. The vessel
was manned with Filipino officers and crew. Anglo-Eastern Ship Management Ltd
managed in excess of 500 vessels of various types including bulk carriers, tankers,
ro-ro ships and car carriers, LNG carriers and offshore vessels.

The master

Saga Sky’s master was a 41 year old Filipino national. He held an STCW 11/2, 1V/2
certificate of competency issued by the Republic of the Philippines. He had joined
Saga Welco as a third officer in 2006, and was promoted to chief officer in 2009 and
to master in 2012. He had held command on both Saga Sky and its sister vessel
Saga Wind. His contract on Saga Sky had started in April 2016.

The master was aware of the ship’s handling characteristics in poor weather and
had, on occasion, delayed sailing until a weather front had passed through. He had
also turned the vessel to run with the weather on previous occasions and believed
that other masters had also done so.
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Manoeuvrability

Saga Sky had a Sulzer 7RTA52 main engine, which produced 8951kW at 117rpm.
This drove a single fixed pitch, right-hand turning propeller. The ship had a maximum
speed of 16.8kts with a service speed of 15kts. It was fitted with a semi-spade
Mariner type rudder with a maximum angle of 36° to port and starboard. The ship’s
turning circle was approximately 0.5nm.

1.8.4 Weather forecasts and routeing information

1.8.5

Saga Sky received weather information from sources including Weathernews Inc.
Weathernews information, which was sent directly to the master by email, took into
account the ship’s planned route and gave specific guidance based on the expected
conditions.

An accompanying weather forecast (Annex E) was issued at 2345 on 18
November 2016 and emailed by Weathernews Inc. to the master following Saga
Sky’s departure from Brake, Germany. It covered the period from midnight on 18
November through to midnight on 24 November and noted that there was a low
pressure system with strong to near gale force winds expected to pass through
before Saga Sky had completed its transit of the English Channel. It also indicated
that, once Saga Sky was clear of the English Channel another low pressure system
was expected over the UK, causing north-westerly near gale force winds and over
5m rough waves in the Bay of Biscay.

Regular updated weather information could also be received through a weather
fax and a Navtex? receiver on board. However, at the time of the accident, both the
weather fax and the Navtex receiver were defective. Notwithstanding this, weather
information was regularly broadcast by CGOC Dover on VHF radio.

Management company shipboard procedures

Anglo-Eastern Ship Management Ltd’s Shipboard Procedures Manual contained a
section relating to navigation in heavy weather. The information included ‘general
guidelines for heavy weather’ and information relating to navigation in the vicinity of
tropical revolving storms and mid-latitude depressions.

The general guidelines stated: ‘the most common reason for heavy weather damage
is lack of proper route planning taking into consideration the 96 hrs, 72 hrs and 48
hrs forecasts during planning’.

The guidance highlighted the importance of taking precautions before the onset of
forecast heavy weather and the need to ensure that during heavy weather, weather
reports were obtained at intervals of not greater than 6 hours. It also emphasised
the need to ensure that the ship was not being strained or the engine overloaded.

The procedure required that when encountering heavy weather, the Anglo-Eastern
Ship Management Ltd operations department was to be notified of current conditions
and forecasts at least every 6 hours.

2 Navtex (Navigational Telex) is an international automated direct-printing service for delivery of navigational

and meteorological warnings and forecasts, as well as urgent maritime safety information to ships. Navtex
forms part of the Global Maritime Distress and Safety System (GMDSS).
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STORM ANGUS
Extra-tropical cyclones

Extra-tropical cyclones (also known as mid-latitude or baroclinic storms) are
low pressure systems with associated cold fronts, warm fronts, and occluded
fronts®, which are primarily energised by horizontal temperature contrasts in the
atmosphere.

Naming storms

During the autumn and winter of 2015/16, the UK Meteorological Office (Met Office)
and Met Eireann in Ireland, commenced a pilot scheme called ‘Name our Storm’.
The aim of the campaign was to make more people aware of the approaching threat
posed by adverse weather by encouraging them to propose names for storms with
the potential to cause significant damage.

The project was continued into 2016/17 and Storm Angus was the first named storm
of the season. The storm brought strong wind gusts to the south and south-west of
England, particularly in exposed coastal locations.

Forecasting of Storm Angus

Storm Angus developed as an extra-tropical cyclone in the Atlantic Ocean. It was
forecast to arrive on the south coast of England on 20 November as an area of low
pressure moving quickly across southern England into the North Sea, bringing a
period of gales or severe gales and rain to many southern areas.

The severity of the storm increased rapidly from midnight on 19 November when

it reached land, and the Met Office forecast indicated the possibility of structural
damage due to the wind strength. This information was made available to mariners
through regular broadcasts by CGOC Dover.

CGOC Dover alerted vessels on VHF radio channels 11 and 16 of impending
maritime safety broadcasts (which included weather warnings) and advised which
channel to listen on depending on vessel location. Throughout 19 and 20 November,
the UK Met Office issued updates to the shipping forecast. In respect of the Dover
area, the forecast conditions deteriorated throughout this period (Annex F).

At 0015 on 19 November, the forecast for the period 0000 that day to 0000 the next
day was south or south-west winds force 5 to 7 with moderate or rough seas. By
0505, the wind was predicted to increase to gale force 8, possibly severe gale 9,
with rough or very rough seas.

By 0001 on 20 November, the forecast for the period 0000 to 0000 the following
day stated that a deep Atlantic low in the western English Channel would move

north-eastwards to be centred in the southern North Sea on the afternoon of 20
November and then in southern Sweden by the early hours of the next morning.

At 0015 on 20 November, the forecast for the Dover area was for south veering
south-west severe gale 9 to violent storm 11 winds with very rough or high seas.
This forecast was repeated at 0505 that day.

3 Quote from Stan Goldenberg (HRD) USA National Oceanic & Atmospheric Administration

21





1.9.4 Beaufort scale

The Beaufort scale is a tool used to relate wind speed to observed sea conditions.
The scale is widely used in the maritime industry and is used by the UK Met Office
when issuing shipping forecasts. The extract at Table 1 relates to the weather

conditions forecast and experienced on 20 November:

Force | Description Wind Speed Probable Sea State
(knots) Maximum
Wave Height
(metres)
5 Fresh 17 - 21 25 Moderate waves taking
breeze a more pronounced long
form; many white horses
are formed; chance of
some spray
6 Strong 22-27 4.0 Long waves begin to form,
breeze frequent white foam crests
some airborne spray
7 High wind, 28 - 33 5.5 Foam from breaking waves
moderate is blown into streaks along
gale, near wind direction. Moderate
gale amounts of airborne spray
8 Gale, fresh 34 -40 7.5 Moderately high waves
gale with breaking crests,
considerable airborne
spray
9 Strong/ 41 - 47 10.0 High waves whose crests
severe gale sometimes roll over, dense
foam and large amounts of
airborne spray
10 Storm, 48 - 55 12.5 Very high waves with
whole gale overhanging crests, large
amounts of airborne spray
with reduced visibility
11 Violent storm | 56 - 63 16.0 Exceptionally high waves,
very large amounts of
airborne spray severely
reduce visibility
12 Hurricane Above 64 Above 16.0 Huge waves, air filled with
force driving spray and greatly
reduced visibility

Table 1: Beaufort scale extract

The wave heights and sea state shown in the table relate to open ocean conditions
and are not directly applicable to inshore waters.
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1.9.5 Actual conditions
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In the event, south-westerly wind speeds in excess of 64kts and wave heights up to
6m were recorded in the Dover area between 0500 and 0900 on the morning of 20
November (Figure 2).

TUG AVAILABILITY
Commercial options

As the situation developed, CGOC Dover contacted towage and salvage brokers to
ascertain the availability of tugs capable of response, assistance and salvage. It was
quickly established that there were no suitable assets within several hours steaming
of Dover.

Local assets

Dover Harbour Board responded to a request from CGOC Dover for tug assistance
and, at 0901, the port’s two harbour tugs were tasked to the scene. Tug Doughty,
the duty tug, departed the eastern port entrance at 0905 and reported that sea
conditions were extreme. By 0919, Doughty had aborted passage to the scene and
returned to harbour owing to the swell conditions. The duty tug master reported

that he could, with difficulty, have reached Saga Sky, but with the tug’s low
freeboard the sea conditions would not have allowed his crew to access the deck to
provide assistance to the casualty vessel. The tug Dauntless had made departure
preparations but had not left the harbour confines before Doughty’s attempt to reach
Saga Sky was aborted.

Emergency towing vessels

The first vessels of the UK’s emergency towing vessels (ETV) fleet were introduced
in 1994 in response to recommendations contained in Lord Donaldson’s report
‘Safer Ships, Cleaner Seas’, published in May 1994 following the MV Braer oil spill
off the coast of Shetland, Scotland.

The fleet of four ETVs — Anglian Prince, Anglian Princess, Anglian Sovereign and
Anglian Monarch — was based in strategic locations around the UK; two covered
the south coast of England from bases in Falmouth and Dover, and two covered
Scottish waters from bases at Stornoway and Lerwick. The four-strong ETV fleet
was intended to be operational 24 hours a day 365 days a year, and maintained at
30 minutes’ readiness to sail. One tug was allocated to each of the four operating
areas on a rotational basis, worked around maintenance schedules. The ETV
stationed at Dover was funded jointly with French maritime authorities.

In 2010, the government announced that as part of its Comprehensive Spending
Review, the ETV fleet would no longer be funded by the MCA from September 2011,
saving £32.5m over the Spending Review period. The Department for Transport
stated: ‘Emergency towing vessels are mainly deployed when vessels break down.
The government believes state provision of ETVs does not represent a correct use
of taxpayers’ money and that ship salvage should be a commercial matter between
a ship’s operator and the salvor.*

4 Department for Transport, Transport Spending Review 2010, 20 October 2010
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On 30 September 2011, it was announced that the two ETVs operating in the Minch
and the Shetland Islands would remain for an additional 3 months, with interim
funding by the UK government. However, this was reduced to just one ETV for a
fixed period of 90 days, stationed at Kirkwall. Subsequently, the vessel was funded
until the end of the UK government Spending Review (March 2015). The review
concluded that retention of the vessel “was not a spending priority”, signalling its
removal as of March 2016.

In June 2016, London Offshore Consultants published a study commissioned by the
MCA entitled Assessment of ETV Provision for North and North West Scotland. The
assessment concluded, inter alia, that:

‘An analysis performed for this assessment looked at the likely proportion of
vessels which visit the area and might be assisted by an ETV over a range of
bollard pull capabilities. This was found to be a useful and simplistic way of
assessing risk reduction against the range of bollard pull capabilities. When
associated with other risk factors, the conclusion was that an ETV with a bollard
pull of about 120t would be likely to provide for a reduction in risk posed by
drifting or disabled vessels into the ALARP (As Low as Reasonably Practical)
range.’

Following lobbying from special interest groups and support by Scottish MPs, the
MCA awarded a 5-year contract for a new Scottish ETV, to begin on 31 December
2016. Herakles was replaced by Levoli Black, a 70m towing vessel of 2283gt and
a bollard pull of 139t. Levoli Black had previously operated as an ETV for The
Netherlands.

Although the removal of most of the UK ETVs has reduced the UK’s emergency
towing facility, the MCA counter pollution unit retains responsibility for co-ordinating
emergency towage. At the outset of an incident, the MCA contacts tug brokers

to ascertain the availability of towing assets. The information identifying available
assets is then passed to the casualty vessel’'s master and owner/manager to enable
a contract to be instigated.

If the above procedure is unsuccessful, the MCA can employ a vessel under the
Coastguard Agreement for Salvage and Towage (CAST) contract. However, this

is a limited option, which gives a fixed price contract but does not guarantee tug
availability. Currently, there are 44 tugs listed under the CAST contract. These range
from harbour tugs through to deep sea capable vessels. At this time, no tugs are
listed in the CAST contract in the Port of Dover.

Following the removal of the UK ETV stationed in Dover Strait, the préfet maritime
of the Channel and the North Sea°® relocated a French tug from the west coast of
France to provide emergency response cover at the eastern end of the English
Channel.

5 The French State appoint a préfet maritime to exercise authority over the sea on behalf of the state in a
particular region (a préfecture maritime). The préfet maritime oversees the French sovereignty at sea,
monitoring operation, safety of the users, police and rescue operations, etc. He also commands all armed
vessels linked to his region.





1.10.4 French tug Abeille Languedoc

Following the attempt by the Port of Dover harbour tugs to go to the assistance of
Saga Sky, CGOC Dover recognised that a larger, more capable asset would be
required, and at 0836 contacted the préfet maritime through the French Maritime
Rescue Co-ordination Centre at Cap Griz-Nez.

The French tug Abeille Languedoc (Figure 10), a response, rescue and salvage tug,
which was located in Boulogne, was tasked at approximately 0840. The tug was at
30 minutes’ notice to sail and had an estimated transit time of 2 hours. At 0943, Cap
Griz-Nez reported an ETA of 2 hours. It arrived on scene at approximately 1140.

Post-collision, both Saga Sky and Stema Barge Il remained stationary with their
respective drifts towards shore arrested. As the wind speed subsequently decreased
CGOC Dover assessed that the risk of the vessels grounding had diminished but
that the French tug would still be required to fully stabilise the situation. As the
weather continued to improve, the master was able to detach Saga Sky from Stema
Barge Il and then manoeuvre the ship to a suitable anchorage under escort from
Abeille Languedoc.

Photograph courtesy of VesselFinder.com

Figure 10: French tug Abeille Languedoc
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1.1

PREVIOUS SIMILAR ACCIDENT

At 2200 on 25 June 2007, the tanker Young Lady? started to drag its anchor in Tees
Bay; the wind speed was in excess of 40kts and there was a heavy northerly swell.

The master decided to weigh anchor and depart, but during the operation the
windlass hydraulic motor exploded and the cable ran out to the bitter end. The
vessel continued to drag its anchor until 2300 when, passing over the CATS’ gas
pipeline, the anchor flukes snagged the pipe.

The vessel was caught on the pipeline for about 10 minutes before a wide yaw
caused the flukes to free themselves. Young Lady continued dragging until the
anchor finally held as it rode over a shoal patch, 2.5 miles off a lee shore. There
were no injuries sustained or damage caused by pollution.

A subsequent survey of the pipeline showed that Young Lady’s anchor had lifted
the pipeline out of its trench and dragged it about 6m laterally. The pipeline suffered
damage to the concrete coating and impact damage to the steel surface.

The MAIB investigation found that:

e The master was aware that the anchorage was not recommended in the forecast
conditions, and the decision to remain at anchor was inappropriate.

e There was no statutory requirement for anyone to monitor the area adjacent to
the CATS pipeline, or to identify vessels anchoring too close.

e A number of strategic oil and gas pipelines run close to large vessel anchorages.
A breach of these pipelines could have significant implications for the United
Kingdom’s energy supply.

e The risks associated with large vessels anchoring or dragging over pipelines
had not been fully assessed. Consequently, some strategic pipelines could be
vulnerable to snagging by large anchors.

A recommendation was made to the Department for Transport, the Department for
Business Enterprise and Regulatory Reform?® and the Health and Safety Executive to
conduct a review of the risk assessment process for the protection of pipelines from
surface vessel interaction.

This recommendation was accepted and implemented by all three bodies.

6

7

MAIB Report No. 3/2008.

The Central Area Transmission System was a natural gas transportation and processing system that
transported gas through a pipeline from the central North Sea to a reception and processing terminal in the
north east of England.

The Department for Business, Enterprise and Regulatory Reform (BERR) was a United Kingdom government
department. The department was created on 28 June 2007 on the disbanding of the Department of Trade
and Industry (DTI), and was itself disbanded on 6 June 2009 on the creation of the Department for Business,
Innovation and Skills.



https://www.gov.uk/maib-reports/dragging-anchor-and-snagging-gas-pipeline-by-product-carrier-young-lady-in-tees-bay-england-resulting-in-material-damage-to-the-pipe
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2.2

2.3

2.4

AIM

The purpose of the analysis is to determine the contributory causes and
circumstances of the accident as a basis for making recommendations to prevent
similar accidents occurring in the future.

FATIGUE

There is no evidence that any of the crew were suffering from fatigue and, therefore,
it is not considered a contributing factor to this accident.

OVERVIEW

The general cargo ship Saga Sky collided with the rock carrying barge Stema
Barge Il about 2 miles off the south coast of the UK. Both vessels were being driven
towards the coast under the influence of adverse weather conditions created by
Storm Angus.

Saga Sky’s master had attempted to turn the ship to starboard to steer a reciprocal
course. However, the effect of the wind acting on the ship’s cranes and aft
superstructure overcame the turning moment of the rudder and prevented the turn
from being completed. Despite later deploying both anchors, the ship was blown
onto Stema Barge I, which had been anchored close to the subsea cable runs of
IFA 1 and had dragged its anchor under the influence of the weather conditions.

The analysis explores why Saga Sky’s master decided to turn the ship onto a
reciprocal course, why a collision between Saga Sky and Stema Barge Il was not
prevented, and why cable routes 2 and 4 of IFA 1 were severed in the period leading
up to and during the accident.

CABLE BURIAL AND ACCIDENT DAMAGE

The cables comprising IFA 1 were originally buried to a depth of approximately
1.5m. A cable burial depth of 1.5m in areas where the depth of water was less than
60m was chosen in the absence of any available formal guidance. However, since
IFA 1 was constructed, relevant formal guidance has been published, including the
BPI methodology and CBRAM.

Stema Barge II's anchor weighed 8.415t and had flukes 1.925m in length. Using
the BPI methodology, the recommended cable burial depth would be 1.5m for fine
sand and greater for softer soils, with a potential anchor penetration depth of 6m in
soft clay. Using CBRAM, the potential anchor penetration depth would be 1 x fluke
length (1.925m) in sand and stiff clay, and 3 x fluke length (5.775m) in soft silt and
clay.

The seabed geology in the vicinity of IFA 1 varied between hard chalk with a thin
layer of sediment and Gault Clay. It is therefore possible that a cable burial depth of
more than 1.5m would have been chosen had the BPI methodology been available
and taken into account at the time of IFA 1's construction.
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2.5

Other than the report of a cable repair in 2003, there are no available records of
cable survey or maintenance. However, post-accident seabed scans indicate that
a number of repairs had been made to the interconnector. A combination of repairs
and shifting seabed geology is likely to have exposed cable sections and left

them vulnerable to damage from ships’ anchors or fishing gear. With no planned
maintenance or condition surveys carried out on the interconnector, changes to the
seabed and consequent cable exposure are likely to have gone unnoticed.

On 7 November, Stema Barge Il was anchored in close proximity to cable route 4.
By 0500, on 20 November, the barge had moved under the influence of the weather
to a position between cable routes 4 and 3. It continued to move in a north-easterly
direction and, by the time of the collision at approximately 0850, had passed over
cable routes 3 and 2. In his attempt to avoid colliding with Stema Barge I, Saga
Sky’s master had deployed both of the vessel's anchors. Post-accident seabed
scans show anchor scars consistent with the tracks of Saga Sky and Stema Barge Il
intersecting cable route 2 and anchor scars consistent with the track of Stema Barge
I crossing cable routes 4 and 3.

In view of the reconstructed tracks of Saga Sky and Stema Barge Il during the
period leading up to and during the accident, and supporting images from seabed
scans, it is concluded that their anchors probably impacted with the cables of IFA 1
at the points where damage occurred.

NETWORK RAIL MARINE LICENCE APPLICATION

Under the requirements of the Marine and Coastal Access Act 2009, Network Rail
was required to apply to the MMO for a marine licence to conduct the sea defence
project at Shakespeare Beach. The marine licence granted by the MMO referred
only to the sea defence works and did not formally take into account operations
away from the foreshore.

Notwithstanding the above, the licence application submitted by Network Rail to

the MMO included a proposed anchorage box for Stema Barge Il and identified a
transhipment corridor from the anchorage to the beach. It also included a navigation
risk assessment based on a seabed survey. A seabed survey was required by the
MMO before and on completion of the project as a means of identifying any rocks
dropped during transhipment that would need to be removed or mitigated.

The MCA, on behalf of the MMO, reviewed and accepted the navigational safety
aspects of the marine licence application, subject to the National Maritime
Operations Centre and UK Hydrographic Office being notified before the work
commenced.

While the Marine and Coastal Access Act 2009 required a marine licence to be
granted for the sea defence project activity, the scope of the associated operations
to be considered before a licence could be issued was left to the MMO'’s discretion.
In this case, the MMO required seabed surveys to be conducted for the purpose of
identifying any rocks dropped during transhipment. In referring the marine licence
application to the MCA, the MMO provided no detail on the objectives of the MCA’s
review or what was required to be assessed.

Stema Shipping UK Ltd’s preparation of the ‘rock supply — sea deliveries method
statement’ was based on a template that had been used successfully on previous
projects. It contained all the elements required to deliver the rock from the quarry
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to the beach. However, the navigational chart used to determine Stema Barge II's
proposed anchorage box and transhipment corridor was obtained from a folio of out
of date charts owned by Stema Shipping UK Ltd.

The edition of Admiralty Chart 1892 extant at the time of the accident was dated
26 February 2015 and the subsea cables of IFA 1 were first charted on the 10 July
1987 edition. The chart used by Stema Shipping UK Ltd was dated 21 March 1980
and consequently did not show the subsea cables of IFA 1.

Although the method statement was prepared by an experienced project manager,
he had no formal maritime background or training and was more focused on the
impact that the project would have on local fishing interests and English Channel
swimming organisations that operated from Shakespeare Beach.

That an out of date chart had been used for the method statement and had passed
through the project planning phase, including the marine licence application
process, without being questioned, demonstrates a lack of focus on navigational
risks. Consequently, the fact that the proposed anchorage box for Stema Barge I/
was located directly above IFA 1, cable route 3, was not identified.

ADMIRALTY CHART INFORMATION

Had the current edition of Admiralty Chart 1892 been used in Network Rail’s
marine licence application and more focus given to navigational risks, the safety
implications of the proposed anchorage box and transhipment corridor for Stema
Barge Il might well have been recognised. However, the extent to which they would
have prevented the marine licence from being granted is uncertain.

Current chart information relating to the submarine cables indicates that vessels
over 50m in length are prohibited from anchoring in the vicinity of the cable transits
in French coastal waters. However, a general notice to mariners, which advises
mariners not to anchor or trawl in the vicinity of submarine cables, is all that pertains
to the cables on the UK side of the English Channel.

Currently, there are no prescribed minimum distances from submarine cables that
ships in UK waters should apply when anchoring or conducting other underwater
activities. In view of the potentially severe consequences of vessels fouling
submarine cables, the IHO has recently recommended that responsible authorities
should set a minimum distance, nominally 0.25nm, for such activities. However,
the MCA has no statutory powers to impose criteria for the protection of subsea
infrastructure.

The MAIB’s Young Lady investigation report identified that the relevant BA chart
specifically advised vessels not to anchor or trawl within 0.25nm of the CATS
pipeline. Young Lady was initially anchored 1.5nm from the pipeline before it later
started to drag anchor. Resulting issues were that the vessel remained anchored too
close to the pipeline for the forecast weather conditions, and there was no statutory
requirement for anyone to monitor the area adjacent to the pipeline.

Prescribing minimum distances from submarine cables within which ships should
avoid anchoring would heighten the attention given by mariners to avoiding the risk
of fouling submarine cables, and such distances could be taken into consideration
during the assessments of marine licence applications.
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2.7

2.8

WEATHER CONSIDERATIONS

Weathernews Inc. emailed Saga Sky’s master with weather routeing information
and an accompanying weather forecast following the ship’s departure from Brake,
Germany.

On passage, Saga Sky’s weather fax and Navtex receiver were both defective,
which limited the vessel’s ability to receive live and forecast weather information.
Notwithstanding this, CGOC Dover regularly broadcast UK Met Office weather
forecast updates for shipping by VHF radio, which the ship was able to receive.

The weather forecast for Saga Sky’s intended route from Weathernews Inc. had
identified a low pressure system with forecast strong to near gale force winds
moving into the English Channel, and had highlighted this in its information to the
master. The subsequent weather forecast updates broadcast by CGOC Dover
predicted deteriorating conditions. At 0015 on 20 November, the forecast was for
south veering south-west severe gale 9 to violent storm 11 with very rough or high
seas.

Anglo-Eastern Ship Management Ltd’s general guidelines for navigation in heavy
weather advised the need for proper route planning taking into account the forecast
weather. It also advised the need for weather forecast updates to be received at
intervals of not more than 6 hours, informing the Anglo-Eastern Ship Management
Ltd operations department accordingly, and to ensure that the ship was not strained
or the engine overloaded.

In not acting on the forecast of deteriorating weather conditions, Saga Sky’s master
underestimated the risk of the weather overpowering the ship, particularly as its
ballast condition resulted in a large windage area.

The accompanying weather forecast to the email received from Weathernews Inc.
following the ship’s departure from Brake, identified another low pressure system
that was expected to impact on the ship once Saga Sky was clear of the English
Channel.

In the absence of vessel-specific guidance as a reference for assessing the effect
the forecast weather conditions would have on Saga Sky’s manoeuvrability, the
master was reliant solely on his own knowledge and experience. It is also apparent
that he was more focused on the second low pressure system than on the more
immediate threat in the form of Storm Angus. Consequently, he chose to continue
on passage rather than attempt to seek shelter on the eastern side of Dover Strait
until the storm had passed through.

THE ATTEMPTED TURN TO STARBOARD

Having chosen to continue on passage through Dover Strait rather than attempt to
seek shelter, Saga Sky’s master became increasingly concerned about the ship’s
reduction in speed and, by 0700, decided that an appropriate action would be to
turn the ship to starboard onto a reciprocal course and run with the weather until
the storm abated. His rationale for doing so was that he wished to retain control of
the ship, he had performed a similar manoeuvre on previous occasions — albeit in
deeper water with no navigational constraints. With Varne Bank on the ship’s port
quarter, a turn to port was not feasible.
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As the master began to turn Saga Sky, the effect of the wind acting on the aft
superstructure and the ship’s cranes, which had been secured aft for passage,
overcame the lift from the rudder and prevented the turn from being completed.
Thereafter, Saga Sky remained on a broadly west-north-westerly heading with the
wind and sea pushing the ship in a generally northerly direction towards the UK
coast. There was now an urgent need to arrest the vessel’s rate of drift.

Once the attempt to run down sea had failed the only viable options available to
the master were to heave to® and/or deploy one or more anchors and/or seek tug
assistance.

Rather than heave to, the master made repeated, but unsuccessful attempts to

turn the ship around to starboard to run with the prevailing weather. Despite several
prompts by CGOC Dover to consider deploying the ship’s anchors to arrest the
drift, he was initially of the opinion that conditions were insufficiently safe to allow an
anchor party to operate on the forward deck.

Heaving to, deploying one or more anchors and seeking tug assistance remained
available options. However, the master remained confident in his ability to turn the
ship around and so took none of them until 0819. However, by that time, Saga Sky
was at imminent risk of colliding with Stema Barge Il and was drifting rapidly at
speeds of up to 9kts, thereby reducing the holding effect of the anchors once they
were deployed.

If severe weather impedes progress, good seamanship is to heave-to and ride out
the storm. It can also include deploying one or more anchors to supplement the
ship’s propulsion in overcoming the effect of the weather. Although heaving-to may
still cause a ship to drift, the rate of drift will be reduced, allowing more time in which
to consider anchoring under controlled conditions and/or to seek tug assistance.
Other recognised methods of riding out heavy weather are to run down sea, which
in this case failed or, where navigationally safe to do so, to stop engines and drift.

EMERGENCY RESPONSE

Following repeated unsuccessful attempts to turn Saga Sky onto a reciprocal
course, the master requested tug assistance from CGOC Dover and deployed both
anchors in an attempt to prevent a collision with Stema Barge II. CGOC Dover had
contacted towage and salvage brokers as the situation developed, to ascertain the
availability of tugs capable of response, assistance and salvage. With no suitable
assets available, they contacted Dover Harbour Board to request assistance from its
harbour tugs. They also contacted the French authorities to request assistance from
the French tug Abeille Languedoc.

The Port of Dover tugs were intended for assisting manoeuvres within the harbour
confines and did not possess the capability to safely operate under the severe
conditions outside of the harbour breakwater. It is therefore unsurprising that tug
Doughty’s master abandoned his attempt to provide assistance shortly after leaving
the shelter of Dover harbour.

The French tug was activated and despatched by the French authorities to assist.
However, with the tug at 30 minutes’ notice to sail and a transit time of approximately
2 hours, it was unable to provide the immediate assistance required. Even if Saga

9 Where a ship is manoeuvred to maintain a heading into the wind and sea to reduce wind-induced drift.
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Sky had avoided collision with Stema Barge I, it is likely that it would have grounded
on the UK coast around 30 minutes later - well before the French tug could have
been in a position to provide assistance.

Following the master’s decision to turn Saga Sky to starboard onto a reciprocal
course, the ship started drifting towards the UK coast. This was apparent to both
the master and CGOC Dover, and prompted them both to consider the option

of deploying one or more ship’s anchors in an attempt to arrest the drift. Having
decided that it was not safe to allow an anchor party to operate on the forward deck,
the only options available to the master to arrest the ship’s drift and address the risk
of the ship running aground was to heave to and/or seek tug assistance, which he
delayed doing until 0819.

Even if the French tug Abeille Languedoc had been tasked as early as 0700, when
the master decided to turn Saga Sky to run down sea, it would not have arrived in
time to prevent the vessel from colliding with Stema Barge Il at approximately 0850.
It is also unlikely that it would have been able to prevent Saga Sky from running
aground had the ship avoided Stema Barge Il. The lack of any suitable tug assets in
the vicinity of Dover meant that Anglo-Eastern Ship Management Ltd would not have
been able to engage a commercial salvor in time to avert Saga Sky’s collision (or
possible grounding). The consequences of Saga Sky running aground with around
1,180t of fuel oil and 165t of diesel oil on board could have had a severe impact on
the local environment.

This accident demonstrates that ships’ crews who encounter difficulty in severe
weather conditions when in navigationally constrained waters may not always apply
good seamanship and, as a consequence, may have insufficient time in which to
arrange for a commercial tug in the normal way (given commercial and availability
considerations). It also demonstrates that a ship’s anchors will be used in extremis
in an attempt to prevent it from running aground (regardless of any restrictions on
anchoring) with consequent potential damage to subsea cables and other seabed
infrastructure.

The Dover Strait is cited as one of the busiest shipping lanes in the world, with an
estimated 400 vessels passing through it each day. Over the years, a number of
measures have been introduced to improve the safety of shipping using the Strait
and so protect the local environment. Specifically, in 1967 a Traffic Separation
Scheme (TSS) was implemented in the Strait, the first International Maritime
Organization approved TSS in the world, and in 1972 the Channel Navigation
Information Service was established. When the ETVs were introduced in 1994

and stationed in strategically significant locations, one of the four was stationed in
the Dover Strait (see section 1.10.3). In the absence of the dedicated Dover Strait
ETV, the nearest tug capable of rendering assistance to Saga Sky was more than 2
hours’ steaming time away from the scene and, as such, was not capable of reacting
within the time available. Given the volume of traffic using the Dover Strait and the
apparent absence of local commercial salvage assets, it would be appropriate to
review the availability of emergency towage provision in the Dover Strait, as has
already been done for north and north-west Scottish waters.
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SAFETY ISSUES DIRECTLY CONTRIBUTING TO THE
ACCIDENT THAT HAVE BEEN ADDRESSED OR RESULTED IN
RECOMMENDATIONS

The marine licence granted by the MMO referred only to the sea defence works and
did not formally take into account operations away from the foreshore. [2.5]

In referring the marine licence application to the MCA, the MMO provided no detail
on the objectives of the MCA's review or what it required the MCA to assess. [2.5]

That an out of date chart had been used for the method statement and had passed
through the project planning phase, including the marine licence application process,
without being questioned demonstrates a lack of focus on navigational risks. [2.5]

Currently, there are no prescribed minimum distances from submarine cables that
ships in UK waters should apply when anchoring or conducting other underwater
activities. [2.6]

The MCA has no statutory powers to impose criteria for the protection of subsea
infrastructure. [2.6]

On passage, Saga Sky’s weather fax and Navtex receiver were both defective,
which limited the vessel’s ability to receive live and forecast weather information.
[2.7]

In the absence of vessel-specific guidance as a reference for assessing the effect of
forecast weather conditions would have on Saga Sky’s manoeuvrability, the master
was reliant solely on his own knowledge and experience. [2.7]

Even if the French tug Abeille Languedoc had been tasked as early as 0700, when
the master decided to turn Saga Sky to run down sea, it would not have arrived in
time to prevent the vessel from colliding with Stema Barge II. It is also unlikely that
it would have been able to prevent Saga Sky from running aground had the ship
avoided Stema Barge Il. [2.9]

The lack of any suitable tug assets in the vicinity of Dover meant that Anglo-Eastern
Ship Management Ltd would not have been able to engage a commercial salvor in
time to avert Saga Sky’s collision (or possible grounding). [2.9]

Ships’ crews who encounter difficulty in severe weather conditions within
navigational constraints may have insufficient time in which to arrange for a
commercial tug in the normal way (given commercial and availability considerations).
[2.9]

A ship’s anchors will be used in extremis in an attempt to prevent it from running
aground (regardless of any restrictions on anchoring) with consequent potential
damage to subsea cables and other seabed infrastructure. [2.9]

Given the volume of traffic using the Dover Strait and the apparent absence of local

commercial salvage assets, it would be appropriate to review the availability of
emergency towage provision in the Dover Strait, as has already been done for north
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3.3

and north-west Scottish waters. [2.9]

OTHER SAFETY ISSUES DIRECTLY CONTRIBUTING TO THE
ACCIDENT"

It is possible that a cable burial depth of more than 1.5m would have been decided
had the BPI methology been available and taken into account at the time of IFA 1's
construction. [2.4]

With no planned maintenance or condition surveys carried out on IFA 1, changes to
the seabed and consequent cable exposure are likely to have gone unnoticed. [2.4]

In view of the reconstructed tracks of Saga Sky and Stema Barge Il during the
period leading up to and during the accident, and supporting images from seabed
scans, it is concluded that their anchors probably impacted with the cables of IFA 1
at the points where damage occurred. [2.4]

In not acting on the deteriorating forecast weather conditions, Saga Sky’s master
underestimated the risk of the weather overpowering the ship, particularly as its
ballast condition resulted in a large windage area. [2.7]

It is apparent that Saga Sky’s master was more focused on the second low pressure
system than on the more immediate threat in the form of Storm Angus. [2.7]

Despite several prompts by CGOC Dover to consider deploying the ship’s anchors
to arrest the drift, Saga Sky’s master was initially of the opinion that conditions were
not safe to allow an anchor party to operate on the forward deck. [2.8]

Heaving to, deploying one or more anchors and seeking tug assistance remained
available options. However, the master remained confident in his ability to turn
the ship around and so took none of them until Saga Sky was at imminent risk of
colliding with Stema Barge II. [2.8]

The Port of Dover tugs did not possess the capability to safely operate under the
severe conditions outside of the harbour breakwater. [2.9]

SAFETY ISSUES NOT DIRECTLY CONTRIBUTING TO THE
ACCIDENT THAT HAVE BEEN ADDRESSED OR RESULTED IN
RECOMMENDATIONS

Even if Saga Sky had avoided Stema Barge I, it is likely that it would have grounded
on the UK coast within a further 30 minutes and before the French tug Abeille
Languedoc was in a position to provide assistance. [2.9]

© These safety issues identify lessons to be learned. They do not merit a safety recommendation based on this

investigation alone. However, they may be used for analysing trends in marine accidents or in support of a
future safety recommendation.





SECTION 4- ACTION TAKEN
41 ANGLO-EASTERN SHIP MANAGEMENT LTD

Anglo-Eastern Ship Management Ltd has since included in its Shipboard Procedures
Manual additional generic guidance on the effect of wind on a ship’s performance.
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SECTION 5- RECOMMENDATIONS

The Maritime and Coastguard Agency is recommended to:

2018/104 Commission a study to review the full range of emergency response assets
available in the Dover Strait area, including a reassessment of the need for a
dedicated emergency towing capability.

The Marine Management Organisation is recommended to:
2018/105 Improve its marine licence application process by:

e Highlighting precisely what activities the particular marine licence is to
cover, including any specified risks to be assessed in the submission.

e Clearly stipulating a requirement that the latest nautical publications are
referred to in the submission.

e Ensuring that its primary advisors are clear on the objectives of their
respective reviews and the elements of the application they are required to
assess.

The United Kingdom Hydrographic Office is recommended to:

2018/106 Adopt the International Hydrographic Organization’s recommendation for
responsible authorities to set a minimum distance, nominally 0.25nm, from
submarine cables, within which ships should avoid anchoring or conducting
other underwater activities.

The Maritime and Coastguard Agency in conjunction with the United Kingdom
Hydrographic Office is recommended to:

2018/107 Justify the need for regulatory powers which could be applied, where
appropriate, to ensure vessels comply with International Hydrographic
Organization recommendations made with respect to anchoring in the vicinity
of submarine cables.

Anglo-Eastern Ship Management Ltd is recommended to:
2018/108 Enhance its shipboard procedures by developing vessel-specific guidance

that its masters can refer to in order to estimate the effect forecast heavy
weather conditions could have on their ships’ manoeuvrability.

Safety recommendations shall in no case create a presumption of blame or liability
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APPENDIX ZC

DECLARATION — CHISWICK, GROVE
AND J6A SAFETY CASES





IN THE MATTER OF AN APPLICATION FOR A DEVELOPMENT CONSENT ORDER, PINS REFERENCE EN010080-
000150,

AND THE PLANNING ACT 2008,

AND THE STATUTORY DECLARATIONS ACT 1835.

STATUTORY DECLARATION OF KAREN HAMILTON

I, KAREN LESLEY HAMILTON, SOLICITOR, of BRODIES LLP, 15 Atholl Crescent, Edinburgh EH3 8HA say as

follows: -

1. Spirit Energy operates offshore infrastructure installations in the North Sea known as J6-A Platform, Chiswick
and Grove Platforms. Each installation is required to maintain a safety case. The purpose of a safety case is
to present a demonstration that the Company manages its offshore installation and associated facilities and
conducts all activities in a safe and effective manner in accordance with The Offshore Installations (Offshore

Safety Directive) (Safety Case etc) Regulations 2015 (2015/398).

2. Within the Safety Case is a formal safety assessment to demonstrate that all reasonably foreseeable major
accident hazards (MAHs) associated with the installation have been identified, and hazard analysis and risk
assessment studies have been carried out. Risk acceptance criteria are in place to demonstrate that risks are

as low as reasonably practicable (ALARP). Only if risks are demonstrated to be ALARP they can be considered

to be tolerable.
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Ship collision and helicopter transportation are two of the four identified MAHs and helicopter
transportation is identified as the primary means of evacuation. Each of these MAHs have been assessed
with demonstration of how the consequences of the MAH are prevented, detected, controlled and
mitigated. This approach justifies continuing operations of the installation. There is a periodic review

process to ensure latest understanding is evaluated.

I, KAREN LESLEY HAMILTON of BRODIES LLP, 15 Atholl Crescent, Edinburgh EH3 8HA do solemnly and
sincerely declare, that the following statement has been prepared by Brodies LLP as solicitors for Spirit
Energy, that it is a true and accurate representation in relation to the safety case regime under The
Offshore Installations (Offshore Safety Directive) (Safety Case etc) Regulations 2015 (2015/398), and
applicable to the J6-A Platform and Chiswick and Grove Normally Unmanned Installations (NUIs) being
assets of Spirit Energy and | make this solemn declaration conscientiously believing the same to be true,

and by virtue of the provisions of the Statutory Declarations Act 1835,

Declared at: GAINGHWCZH /(.—_-k_[\e/\ / ' / / t/\/\
This I(J_ Day of December 2018

Before Me: i e serene e seneeeeens (NOtACY)
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ANNEX TO SPIRIT'S WRITTEN REPRESENTATION — PROPOSED PROTECTIVE PROVISIONS

1

11

1.2

13

2.1

2.2

2.3

2.4

25

Introduction

In proposing the following protective provisions below in relation to the Project, Spirit has drawn on
its first-hand experience of operating close to the Walney Offshore Wind Farm as well as the
findings of technical reports commissioned by Spirit (Reports 1 and 2) in relation to impacts on

shipping and navigation and aviation.

At present, the DCO fails to make adequate provision for co-existence of the Project with Spirit's

oil and gas interests.

Accordingly, Spirit requests that the DCO (if granted) be amended to include the requirements

outlined below in order to address the following impacts —

Shipping and navigation

Exclusion Zone

An exclusion zone in which no Project infrastructure will be installed within a radius of 2nm or

3.7km from each of:

221 The Chiswick platform;
2.2.2 The Grove platform;
2.2.3 The proposed Chiswick drilling locations designated C5 and C6 in Figure 2 of Spirit's

written representation dated 7 November 2018;

2.2.4 The Grove G5 subsea well-head;

225 The Kew subsea well-head.

A distance of 2nm or 3.7km is considered appropriate on the following basis -

This distance would mitigate impacts in relation to helicopter approaches and missed approaches
whilst flying on instruments.

This distance would also allow an anchor spread vessel (i.e. a vessel such as a drilling rig or crane
barge that requires a star-shaped set of anchor moorings to remain on station) to approach and

operate over Spirit's key infrastructure.
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2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

3.1

This distance is also generally consistent with guidance produced by the World Association for
Waterborne Transport Infrastructure!, which recommends that no turbines are constructed within

2nm or 3.7km of a shipping channel, to provide adequate sea room for safe vessel operations.
REWS

The current ARPA and AIS warning systems on the J6-A platform will require to be upgraded to a
predictive radar early warning system (REWS) in consequence of the Project. In order to increase
the effectiveness and accuracy of such a REWS it is likely that it will be installed on more than one
platform allowing triangulation to more accurately determine the position and speed of approach of

vessels.

Further work is, however, required to verify the effectiveness of a predictive REWS in such close

proximity to turbines of the size and density proposed.

Accordingly, commencement of development in relation to the Project should be conditional on the
provision of evidence to demonstrate that a predictive REWS (or equivalent mitigation) will operate
effectively. Thereafter, the approved REWS should be implemented and maintained for the lifetime

of the Project.
A predictive REWS is considered appropriate on the following basis —

The presence of the Project will likely bring a concentration of third party vessels that pass to the

east of the Project into close proximity with Spirit's assets.

As third party vessels become familiar with much of the Southern North Sea being populated by
wind farms, vessels will likely elect to pass through the array area posing a danger to Spirit assets

on exit (if travelling eastwards) from the Project area.

A predictive REWS uses software algorithms to identify and warn of potential approaching traffic.
The ARPA and AIS systems are appropriate where traffic is light and can be monitored manually
but the anticipated increase in vessel activity in the vicinity of Spirit's Greater Markham Area

operations calls for automated monitoring.
Aviation

An exclusion zone in which no wind turbines will be installed unless otherwise agreed with Spirit.

The exclusion shall extend to a radius of 7.5nm or 13.9km from each of:

3.11 The Chiswick platform;
3.1.2 The Grove platform;
3.13 The J6-A platform;

! Interaction Between Offshore Wind Farms and Maritime Navigation, The World Association for
Waterborne Transport Infrastructure (2018).
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3.2

3.3

3.4

3.5

3.6

3.14 The proposed Chiswick drilling locations designated C5 and C6 in Figure 2 in Spirit's

written representation dated 7 November 2018;

3.15 The Grove G5 subsea well-head:;

3.1.6 The Kew subsea well-head.

A distance of 7.5nm or 13.9km is considered appropriate on the following basis —

7.5nm is the distance identified by Spirit's aviation expert as being the start of an airborne radar
approach (ARA) from a minimum safe altitude (MSA) of 2100 feet (based on an assumed turbine
height of 325m) under instrumentation flight rules (IFR) and is consistent with the Applicant’s
determination of 8nm for the start of an ARA under IFR as used in the Applicant’'s Environmental
Statement. An ARA is always executed into the wind and as it is not possible to descend below the
minimum safe altitude (MSA) whilst over the wind farm, there can be no turbines along a 2nm wide
corridor downwind of the destination. Flights to Spirit's Greater Markham Area assets operate
24/7/365 and so need to be operable irrespective of wind direction. If the Applicant were granted
the ability to install turbines 1.5nm east of Spirit's facilities, ARAs would not be possible when the

wind direction is in any direction with a 160° arc.

Whilst Spirit may, after further analysis of meteorological data and statistics, be willing to consider
accepting some limitations to flight operability, such a large arc of no fly conditions would be quite
impracticable for Spirit. The exclusion zone required by Spirit to ensure safe operation of their

assets will be no less than a radius of 5nm or 9.25km from each of:

34.1 The Chiswick platform;

3.4.2 The Grove platform;

3.4.3 The J6-A platform;

3.4.4 The proposed Chiswick drilling locations designated C5 and C6 in Figure 2 in Spirit's

written representation dated 7 November 2018;

3.45 The Grove G5 subsea well-head:;

3.4.6 The Kew subsea well-head.

A distance of 5nm or 9.25km is required as a minimum because -

Should a landing be aborted at the missed approach point (MAP), an aircraft will need to turn
between 30° and 45° and climb to the minimum safe altitude (MAS). Such an operation must be
able to be accomplished even in the event of one engine being inoperable (OEI). To reach MSA
(based on an assumed turbine height of 325m) requires 5nm or 9.25km. Likewise should an
engine fail shortly after take-off the same distance would be required in order to reach MSA. As the

prevailing winds are generally from a westerly direction and thus missed approaches or single
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4.1

4.2

4.3

4.4

5.1

4

engine ascents might be most commonly required towards the Project, there can be no

compromise in this exclusion radius.

Licences and Safety Cases

Obligations requiring the Applicant to:

41.1 Consult with the relevant Spirit entity as licensee(s) of any relevant licences prior to
undertaking any potentially conflicting offshore activities within any areas where the
development site and Spirit’s licence areas overlap plus a further buffer of 2nm where
the development site extends beyond and adjacent to any of Spirit’s licence areas (for
example, to prevent any HSE conflict between the parties’ activities).

4.1.2 Identify and implement any safety and/or mitigation measures that may be required as
part of the offshore works to allow for the updating of Spirit's safety cases and meet
the requirements of the Offshore Installations (Offshore Safety Directive) (Safety Case
etc) Regulations 2015.

4.1.3 Progress the Project in a manner which does not prejudice the ability of the licensee(s)
to exercise any rights they may have under such licences (such may include, for
example, a requirement for the Applicant to obtain the licensees’ consent prior to

constructing potentially conflicting wind farm infrastructure).

We propose that the protective provision should automatically fall away if the parties are able to

come to a commercial agreement covering the above matters.

There is support for including such a protective provision if the Application is granted given the
inclusion of comparable provisions in the DCOs for both in respect of the Hornsea Two Offshore
Wind Farm (EN010053) and East Anglia Three Offshore Wind Farm (EN010056).

Furthermore to the extent that the proximity of the Project infrastructure and operations alter the
risk profile of Spirit's own operations, revision of the relevant safety case is likely to be required.
Where any material changes are required to a safety case, these changes must be submitted to

the competent authority for approval in terms of the relevant legislation.

Protective Provisions — Drafting

Exclusion Zone - Shipping

“Project Infrastructure” means any temporary or permanent installation (including but not limited to wind
generator turbines, wind generator turbine foundations, supporting wind generator turbine infrastructure,
buoys, anchor chains, pipes and cables) extending 10m or more from the seabed.

“Spirit Energy” means the relevant Spirit Energy entity as owner or operator of the Affected Asset(s): one or
each of (as applicable) Spirit Energy North Sea Limited (UK Company Number: 04594558), Spirit Energy

43634767v1





Resources Limited (UK Company Number: 02855151) or Spirit Energy Nedlerland B.V. (Company Number:
34081068) and any future successors and/ or assignees.

At any time during the lifetime of the Project, no Project Infrastructure will be installed within a radius of
2nm or 3.7km from each of:

- The Chiswick platform;

- The Grove platform;

- The proposed Chiswick drilling locations designated C5 and C6 in Figure 2 of Spirit Energy’s
written representation dated 7 November 2018;

- The Grove G5 subsea well-head;

- The Kew subsea well-head (together “the Affected Assets”).

Unless otherwise agreed in writing between the Operator [Orsted and successors] and Spirit Energy.

5.2 Exclusion Zone - Aviation

“Spirit Energy” means the relevant Spirit Energy entity as owner or operator of the Affected Asset(s): one or
each of (as applicable) Spirit Energy North Sea Limited (UK Company Number: 04594558), Spirit Energy
Resources Limited (UK Company Number: 02855151) or Spirit Energy Nedlerland B.V. (Company Number:
34081068) and any future successors and/or assignees.

At any time during the lifetime of the Project, no wind turbine generator forming part of the Project will be
installed within a radius of 7.5nm or 13.9km? from each of:

- The Chiswick platform;

- The Grove platform;

- The J6-A platform;

- The proposed Chiswick drilling locations designated C5 and C6 in Figure 2 of Spirit Energy’s
written representation dated 6 November 2018];

- The Grove G5 subsea well-head:;

- The Kew subsea well-head (together “the Affected Assets”).

Unless otherwise agreed in writing between the Operator [Orsted and successors] and Spirit Energy.

5.3 REWS — Navigational safety

(1) No construction of any wind turbine generator forming part of the Project shall commence until the
Secretary of State having consulted with Spirit Energy is satisfied that appropriate mitigation will be
implemented prior to any wind turbine generator becoming operational and maintained for the life of the
Project.

(2) For the purposes of this requirement—

“appropriate mitigation” means measures comprising a predictive Radar Early Warning System to mitigate
any adverse impacts on and ensure the safe operation of Spirit Energy’s assets - J6-A, Chiswick and
Grove- (“the Affected Assets”) for the life of the Project;

“Radar Early Warning System” means the radar early warning system used to monitor and track the
positions of vessels proximate to the Affected Assets. It comprises primarily of radars fitted on a number of

2 As per the discussion of Spirit's justification for an aviation exclusion zone, subject to further analysis
of meteorological data and statistics, Spirit may be willing to consider accepting a reduced exclusion
zone; however, in any case Spirit will require this to be no less than a radius of 5nm or 9.25km to
ensure safe operation of their assets.
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Spirit Energy’s offshore platforms along with associated software providing a multi-site, multi-sensor
integrated marine surveillance system with a predictive early warning capability;

“Spirit Energy” means the relevant Spirit Energy entity as owner or operator of the Affected Asset(s): one
or each of (as applicable) Spirit Energy North Sea Limited (UK Company Number: 04594558), Spirit
Energy Resources Limited (UK Company Number: 02855151) or Spirit Energy Nedlerland B.V. (Company
Number: 34081068) and any future successors and/or assignees.

(3) The Operator [Orsted and successors] shall thereafter comply with all obligations contained within the
appropriate mitigation for the life of the Project.

5.4 Coordination and safe operation of licence activities

(1) The following provisions shall have effect for the protection of Spirit Energy unless otherwise
agreed in writing between the Operator and Spirit Energy.

(2) In this Part—

“Protected Area(s)” means any area where there is an overlap between the development site for the
Project and Spirit's licence area(s) and where the development site extends beyond and adjacent to
Spirit’s licence area, a further buffer of 2nm will be included beyond the relevant Spirit licence area(s);

“Safety Case” means a safety case as defined by the Offshore Installations (Offshore Safety
Directive) (Safety Case etc.) Regulations 2015 (as amended or replaced);

“Spirit Energy” means the relevant Spirit Energy entity as licence holder of an exploration licence within
the Protected Area(s): one or each of (as applicable) Spirit Energy North Sea Limited (UK Company
Number: 04594558), Spirit Energy Resources Limited (UK Company Number: 02855151) or Spirit Energy
Nedlerland B.V. (Company Number: 34081068) and any successors and/or assignees as future licence
holders.

(3) Before commencing each of (i) construction of any part of the Project; (ii) operation of the Project
and (iii) decommissioning of the Project within the Protected Area(s), the Operator must submit to
Spirit Energy plans and sections of the proposed works and such further particulars as Spirit Energy
may, within 28 days from the day on which plans and sections are submitted under this paragraph,
reasonably require.

(4) As part of the process described in paragraph (3), Spirit Energy shall consider whether the
relevant works and/or operations proposed by the Operator at each of the stages (i), (ii) and (iii) may
give cause for any Safety Case relating to the Protected Area to be updated. In such circumstances,
the Operator will co-operate with Spirit Energy to identify and implement safety and/or mitigation
measures that may be required (on account of the Operator’s proposed works and/or operations) to
update Spirit Energy’s Safety Case(s) to the satisfaction of the competent authority.

(4) No works comprising any part of the Project, the operation of the Project or decommissioning of
the Project (as relevant) within the Protected Area(s) may be commenced until plans and sections in
respect of the works submitted under paragraph 3 have been approved by Spirit Energy. For the
avoidance of doubt, Spirit Energy shall not be required to provide any approval to the Operator as
described in this Part X while the process of updating and/or review by the competent authority of
Spirit Energy’s Safety Case(s) is ongoing.

(5) Any approval of Spirit Energy required under paragraph 4 must not be unreasonably withheld or
delayed but may be given subject to such reasonable conditions (in addition to any safety or
mitigation measures relating to any Safety Case(s)) as Spirit Energy may require to be made for the
continuing safety and operational viability of Spirit Energy’s operations in the relevant Protected
Area(s).

(6) (i) Subject to sub-paragraphs (ii) if, by reason or in consequence of the construction of any of the
works, operation or decommissioning of the Project referred to in paragraph 3, any damage is caused
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to any apparatus or property owned, rented, leased or otherwise by Spirit Energy, the Operator must
indemnify Spirit Energy in relation to any such damage.

(ii) Nothing in sub-paragraph (i) imposes any liability on the Operator with respect to any damage to
the extent that it is attributable to the act, neglect or default of Spirit Energy its officers, servants,
contractors or agents.

(7) Any dispute arising between the Operator and Spirit Energy under this Part shall be determined by
arbitration unless otherwise agreed in writing by the Parties.
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FULL WRITTEN REPRESENTATION ON BEHALF OF SPIRIT ENERGY NORTH SEA LIMITED, SPIRIT
ENERGY RESOURCES LIMITED AND SPIRIT ENERGY NEDERLAND B.V.

1

11

1.2

13

1.4

15

1.6

1.7

Introduction

‘Spirit Energy’ is the trading name used by Spirit Energy Limited and its subsidiaries which

collectively as a group conduct European oil and gas operations.

Spirit Energy (“Spirit”) is headquartered in the UK and collectively operates and/or holds interests
in 27 producing fields and more than 70 exploration licences across the UK, Norway, the

Netherlands and Denmark.

Spirit Energy North Sea Limited (UK Company Number: 04594558), Spirit Energy Resources
Limited (UK Company Number: 02855151) and Spirit Energy Nederland B.V. (Company Number:
34081068) are each entities operating under the ‘Spirit Energy’ trading name. Each of these
entities own and operate assets located in the Southern North Sea (on both sides of the
UK/Netherlands median line) including platforms, pipelines, seabed infrastructure and licensed
blocks. Spirit has interests that lie within or near to the site (“the Development Site”) which is the
subject of Orsted’s application (“the Application”) for a development consent order (“DCQO”) for the

Hornsea Project Three Offshore Wind Farm (“the Project”).

This is the full written representation prepared jointly on behalf of Spirit Energy North Sea Limited,
Spirit Energy Resources Limited and Spirit Energy Nederland B.V. as objectors in relation to the
examination of the Project given the common issues relevant to each. References to “Spirit”
throughout the remainder of this document are a reference to any or all of the objectors as the

context requires.

In summary, while Spirit does not object to the principle of the Application —

1.5.1 The Application is likely to impact adversely on Spirit’s ability to carry out operations in and
around its existing assets in a safe, efficient and cost-effective manner, with specific
reference to

1.5.1.1 shipping and marine activity, and

1.5.1.2 aviation activity.

The Application also has the potential to prejudice future exploration and exploitation of oil and gas
resources from Spirit's current licences compromising Spirit's ability to play its part in maximising
the economic recovery of UKCS hydrocarbon resources which is its obligation under the terms of
its licences from the Oil and Gas Authority (“OGA").

Accordingly, the Application does not accord with relevant national policy in that it does not —

1.7.1 provide for the appropriate co-existence of Spirit's oil and gas operations (current and

future) with the Project;
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1.7.2 seek to minimise negative impacts and reduce risks to as low as reasonably practicable in

respect of Spirit's operations and assets, or

1.7.3 avoid or minimise disruption, economic loss or adverse effects on safety in so far as Spirit's

interest are concerned.

1.8 Furthermore the Application is not consistent with the MER Strategy as hereinafter defined and

may prejudice Spirit's ability to perform its obligations thereunder.

1.9 Therefore protective provisions should be incorporated within the DCO if granted as proposed

within the annex to this document.
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2 Spirit’s Assets

Figure 1: Oil & Gas Licences, Fields and Infrastructure (OGA 2018) Annotated to show Spirit Licences in Close

Proximity to Hornsea Project Three
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2.1 The Project will impact Spirit's interests in the Greater Markham area (See Figure 1), which

comprise a group of producing fields straddling the UK/Dutch border exporting gas to the

Netherlands. The producing fields are economically important to Spirit and its partners, to the UK

Government and to the Dutch Government. Combined, the Greater Markham Area fields produced

23 billion cubic feet of gas net to Spirit in 2017.

2.2 A description of the key physical assets and infrastructure (“the Affected Assets”) is as follows:

2.2.1 Chiswick

43634590v2

The gas platform for the Chiswick field is located 1.45nm or 2.7km to the east of the
Development Site and in British waters. A normally unmanned platform, it was never-the-
less visited by workers on over 120 days in 2017. This platform also enables production
from the Kew field via a subsea pipeline from the Kew sub-sea well-head, which is located
1.7nm or 3.1km to the Northeast of the Chiswick platform. Spirit recently announced a
major programme of investment in the Chiswick field (Refer to Spirit Energy’s press
release “SPIRIT ENERGY TO DRILL NEW WELL AT KEY NORTH SEA FIELD” dated
29" January 2018) and as part of this has had a drilling rig stationed over the Chiswick
platform since April 2018. This rig re-entered an existing well (performing a well workover)
in order to enhance production and is now drilling a new well which is expected to be

followed by the drilling of a further well or conducting a workover.

Gas from the Chiswick platform flows 18km through a sub-sea pipeline to the Markham

J6A platform, in Dutch waters to the southeast.

The Chiswick Field extends into the Development Site as do the associated licences
P.468 and P.1186. Spirit Energy North Sea Limited has well developed plans to drill two
further wells from subsea locations each within the part of the Chiswick Field lying within
the Development Site. Due to technical issues it would not be viable to drill these wells
from the Chiswick platform and for each of these wells a drilling rig would need to be
located (at separate locations) within the Development Site each approximately 2nm or
3.7km to the west of the Chiswick platform. (The currently proposed drilling locations are
shown by the two crosses within circles in Figure 1.)





Figure 1: Planned Future Well Locations in Licence P.

478000 480000 482000 484000 486000 488000
) s ) i ; - . ] ; . .
] =
=
S L
2]
2
2] CB |
2
] -2A
2 1 C4 :
= J L
2 1
] NUI
: @K\ 1 c3
2 ] 5
S 1 ™ 41 |
5 \ @ 4-3 5.4
] ' oy,
= %
3 ] L
2 ]
S %
E A . L
2] |\ 1
478000 480000 482000 484000 486000 488000
2.2.2 Grove
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The gas platform for the Grove field is located 2.4nm or 4.4km to the east of the
Development Site and in British waters. A normally unmanned platform, it was visited by
workers on over 60 days in 2017. This platform also enables production from the Grove
field via a subsea pipeline from the Grove G5 well-head, which is located approx. 1.1nm
or 2km to the west of the Grove platform (i.e. 1.5nm or 2.8km from the eastern edge of the

Development Site).
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Gas from the Grove platform flows 13km through a subsea pipeline to the Markham J6A

platform, in Dutch waters to the northeast.

2.2.3 Markham

2.2.3.1 J6-A

The J6-A platform is located over the Markham field in the Dutch sector
of the Southern North Sea. It provides wells producing from the
Markham field and gas processing facilities for all production from
Markham and its surrounding satellite fields. Gas from the satellite fields
described above (Chiswick & Grove) flows via subsea pipeline to the J6A
production hub in the Netherlands. The Markham field is more mature
than the above satellite fields and serves as the processing hub for the
greater Markham area fields. Thus, although J6-A is further from the
Development Site than the fields and facilities above, the symbiotic
relationship between all of these fields in the greater Markham area

means that its future is also impacted by the Project.

2232 ST-1

The ST-1 platform in the UK sector of the Southern North Sea provides
six wells producing from the Markham field. Gas flows 5.6km via subsea
pipeline to the J6A installation to the east. At the end of January 2018,
Spirit Energy submitted a Decommissioning Programme (accessible at:
https://assets.publishing.service.gov.uk/government/uploads/system/uplo
ads/attachment_data/file/693560/Markham_ST-1.pdf) which outlines the
proposed method of decommissioning the ST-1 platform. It is expected

that a heavy lift crane barge, will be brought to ST-1 later in 2019 to
remove the ST-1 platform. Whilst this work will occur prior to construction
activity on the Project, the detailed planning for this work is informative in
considering the potential issues that may arise in the removal of similar
structures (such as the normally unmanned platforms at Chiswick and
Grove) which will not be removed until after the construction of the

Project.

The distances of these assets to the nearest part of the Project are tabulated in the following table.

Physical Asset Distance from Hornsea | Distance from Hornsea
Three (km) Three (nm)

Chiswick Platform 2.7 15

Kew sub-sea well 5.6 3.0
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Grove Platform 4.4 2.4
Grove G5 subsea well 2.8 15
Markham J6-A Platform 12.8 6.9
Markham ST-1 Platform 8.3 4.5
2.3 A summary of the key details of each of the Affected Assets including their location and current status
is set out in the following table.
Asset Location Status
Markham J6A platform Platforms near the array area (6.9nm) Producing
Markham ST1 platform Block 49/10d (near array area, 4.46nm) | Decommissioning
Chiswick, Chiswick NUI Field within array area, NUI quite near | Producing
to array area (1.45nm)
Grove, Grove NUI Field within array area, NUI quite near | Producing
to array area (2.43nm)
Kew, subsea tie-back Field and subsea infrastructure near to | Producing
array area (3.58nm)
2.4 A summary of the key details of each of the Licence Interests is set out in the following table.
Asset Location Status
Block 49/4a — Licence P.468 Coincident with array area | Producing
Block 49/9a — Licence P.132 Coincident with array area | Producing
Block 49/4b — Licence P.1186 Coincident with array area | Producing
Block 49/4c — Licence P.1186 Near array area Producing
Block 49/5a — Licence P.455 Near array area Producing
Block 49/5b — Licence P.1186 Near array area Producing
Block 49/5¢ — Licence P.1186 Near array area Producing
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Block 49/9c — Licence P.901 Coincident with array area | Producing

Block 49/10a — Licence P.83 Near array area Producing

25 A map illustrating the Affected Assets, Licences and the Development Site is provided at Figure 2.
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Legislative and policy context

3.1 We generally agree with the statement of legislation and policy set out in chapter 2 of the
Environmental Statement. However, the following section is of particular relevance to

consideration of the Application in light of Spirit's interests and operations in the area.

3.2 The oil and gas sector is highly regulated. The impacts of the Project on Spirit's existing and
future operations will require to be managed by Spirit in the context of that regulatory framework.
Accordingly the implications of that regulatory framework are relevant to the determination of the
Application. As discussed in section 5 below, the EIA undertaken by the Applicant does not fully
capture the impacts of the Project in relation to Spirit's interests. Moreover, the health and safety
(H&S) regulatory regime under which Spirit operates requires it to assess the risks arising from the
Project in a different manner and respond to those risks accordingly. For this reason, it is relevant
for the examining authority to consider the potential impacts of the Project as viewed within that

H&S context and the consequent implications for Spirit.

3.3 Safety
3.4 In terms of the Health and Safety at Work etc. Act 1974 and other offshore safety regulations (such

as the Offshore Installations (Offshore Safety Directive) (Safety Case etc.) Regulations 2015, the
Offshore Installations and Pipeline Works (Management and Administration) Regulations 1995 and
the Offshore Installations (Prevention of Fire and Explosion, and Emergency Response)
Regulations 1995) Spirit has a duty to ensure that all risks associated with its offshore oil and gas

operations are reduced to a level as low as reasonably practicable (ALARP).

3.5 The Application has the potential to increase or modify the risk profile in which the Affected Assets
currently operate. The proximity of existing platforms, wells, pipelines and other subsea
infrastructure to the proposed turbines, related support vessels and equipment (including anchors
and other subsea cabling etc.) and how this proximity affects the risk profile of Spirit's operations,
will require to be considered in relation to the current internal and external emergency response
arrangements and risk assessments (both operational and major hazard assessments). Where
the risk profile is altered revision of Spirit's affected safety cases (as required under the Offshore
Installations (Offshore Safety Directive) (Safety Case etc) Regulations 2015) and/or Corporate
Major Accident Prevention Policies and related procedures and assessments is likely to be
required. Different risks to Spirit's operations, for example, the construction phase of the Project
and operation of the windfarm, are likely to result in the risks having to be re-evaluated by Spirit to
reflect any changes and a subsequent update and/or revisal the safety case. Where material
change is required, these changes must be submitted to the competent authority for approval.
Revisions which have or may have a significant impact on safety are likely to require submission to

the competent authority for approval.

3.6 Under section 21 of the Petroleum Act 1987 and related legislation, a safety zone of at least 500m
is required from the outer periphery of certain infrastructure such as mobile offshore drilling units,

fixed installations, floating storage and offloading vessels.
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It is also common practice in the oil and gas industry to agree (under the terms of crossing and
proximity agreements) a similar zone of up to 250m either side of existing pipelines to reduce the

risk of causing damage to pipelines.

Continuing importance of oil and gas sector

Overarching National Policy Statement for Energy (EN-1) notes that natural gas will continue to
play an important part in the UK's fuel mix for many years to come. Further infrastructure, beyond
that which exists or is under construction at present, will be needed in future in order to reduce
supply or price risk to consumers (Section 3.8). It further provides that the UK needs to ensure that

it has safe and secure supplies of oil products it requires (para. 3.9.3).

Co-existence

National Policy Statement for Renewable Energy Infrastructure (EN-3) provides as follows —

Where a proposed offshore wind farm potentially affects other offshore infrastructure or activity, a
pragmatic approach should be employed by the Secretary of State. Much of this infrastructure is
important to other offshore industries as is its contribution to the UK economy. In such
circumstances the Secretary of State should expect the applicant to minimise negative impacts

and reduce risks to as low as reasonably practicable (Para 2.6.183).

As such, the Secretary of State should be satisfied that the site selection and site design of the
proposed offshore wind farm has been made with a view to avoiding or minimising disruption or
economic loss or any adverse effect on safety to other offshore industries. The Secretary of State
should not consent applications which pose unacceptable risks to safety after mitigation measures

have been considered (Para 2.6.184).

Where a proposed development is likely to affect the future viability or safety of an existing or
approved/licensed offshore infrastructure or activity, the Secretary of State should give these

adverse effects substantial weight in its decision-making (Para 2.6.185).

Maximising economic recovery of UK petroleum

Section 9A of the Petroleum Act 1998, requires the Oil and Gas Authority to produce a strategy for
achieving the principal objective of maximising economic recovery of United Kingdom petroleum
(the “MER Strategy”).

Spirit is bound by the MER Strategy Central Obligation which obliges it, to take the steps
necessary to secure that the maximum value of economically recoverable petroleum is recovered

from the strata beneath relevant UK waters.

The MER Strategy sets out a number of Supporting Obligations intended to clarify how the Central

Obligation applies in certain circumstances.

43634590v2





3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

12

In relation to oil and gas exploration, Spirit, as a licensee, must “plan, fund and undertake
exploration activities, including seismic and drilling activity... optimal for maximising the value of
economically recoverable petroleum”. Spirit's ability to conduct future exploration activity may be
prejudiced by the Project, where Spirit cannot yet generate firm plans (such as drilling locations)

resulting in potential hydrocarbon resources being unexplored.

In relation to development, Spirit are required to “plan, commission and construct infrastructure in
a way that meets the optimum configuration for maximising the value of economically recoverable
petroleum”. Infrastructure related to the Project could prevent Spirit from meeting this obligation.

(See discussion of Spirit’s plans to drill two further wells at Chiswick at 2.2.1).

Spirit are required in the programme of the foregoing obligations to reduce the full lifecycle costs of
the recovery of petroleum as far as possible. The cost implications resulting from the infrastructure

related to the Project may prevent Spirit from meeting this obligation.

The “oil and gas clause”

In terms of section 3 of the Petroleum Act 1998, the government (via the Oil and Gas Authority)

may grant licences that confer exclusive rights to “search and bore for and get” petroleum.

However the management and use of the seabed within a 200 nautical mile limit is administered

by the Crown Estate, which leases areas of the seabed to offshore operators for their activities.

Potential conflict between offshore renewables and oil and gas activities is generally governed in
such leases by the “oil and gas clause” which permits the Crown Estate to determine a lease or
agreement for lease, in whole or in part, following a request from the Secretary of State, for the

purposes of allowing an oil or gas development to proceed.

Guidance issued by DECC in 2014 states that:

Where it emerges that the plans of an oil or gas developer and those of an offshore renewables
developer may be in conflict, the Secretary of State expects the parties to make every reasonable
effort to reach a commercial agreement at the earliest stage.

Furthermore, the Guidance makes it clear that where the parties are unable to reach such an
agreement, the Secretary of State, in considering applications, should take into account any
matters which he or she deems to be relevant, including, but not limited to, the Government's
energy policies and the Government's wider objectives, investor confidence and maximising the

economic recovery of the UKCS’ indigenous oil and gas resources.

The oil and gas clause should therefore be relied upon only as a matter of last resort. Moreover its
use has the potential to give rise to a substantial liability in compensation payable by the oil and

gas operator who benefits therefrom.
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Proximity

Fundamentally, if the Applicant is permitted to place turbines up to the eastern boundary of the
Development Site, the proximity of the Project to Spirit's Affected Assets and licensed blocks is
almost certain to reduce Spirit's ability to carry out its operations in a safe, efficient and cost
effective manner® due to impacts on shipping and navigation (the impacts on vessels required to
deliver supplies and undertake work in support of Spirit's operations and risks from third party
vessels) and aviation (the impacts on helicopters required to transport people and some materials
to and from platforms and vessels servicing Spirit's operations). These matters, including proposed

protective provisions will be considered in more detail in Sections 5, 6 and 8 below.

The location of infrastructure related to the Project may also inhibit future exploration, development
and decommissioning activities under licences currently held by Spirit. Spirit's concerns and
proposed protective provisions in relation to current licences are discussed in the annex to this

document.

Revenues to the Markham owners (payments are made based on volumes produced in return for
transportation and processing services received) from Chiswick, Kew and Grove contribute to the
economic viability of maintaining the Markham facilities in the Netherlands which provide an entry

point into one of the key Dutch offshore gas gathering systems (WGT).

Spirit has experience of operating in close proximity to off-shore turbines, with vessels and
helicopters making regular visits to 12 installations (associated with fields which include
Morecambe North, Morecambe South, Bains and Rhyl) located close to the Eastern edge of the

Walney Offshore Wind Farms, in the Irish Sea off the coast of Cumbria (refer to figure 3).
The Walney Offshore Wind Farms are operated by Orsted or a related company.
By way of comparison:

4.6.1 In the Irish Sea, Spirit's closest asset (the DPPA Platform) is located 4.3nm or 8km
from the Walney Extension turbine array. A platform that Spirit maintains is located

3.2nm or 6km from the edge of the Walney Extension wind farm.

4.6.2 For the Project, Spirit's closest asset (the Chiswick platform) would be located 1.5nm

or 2.8km from the turbine array.

4.6.3 The total height of turbines installed at Walney Extension are 165m whereas the

proposed turbines for the Project may be 325m.

! Vessel and helicopter visits may be planned (e.g. in order to change crews or carry out pre-planned
work) or may be unplanned (i.e. arranged at short notice in order to respond to a problem).
Disruptions to the former may extend periods of planned reductions in production whilst delays to the
latter may result in increased down-time. The costs of running offshore installations (incurred whether
or not they are producing) are such that high up-time is required in order to be commercially viable.
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4.6.4 The windfarms (Walney, Walney Extension, West of Duddon Sands and Ormond) in
the vicinity of the East Irish Sea assets that Spirit operates or maintains occupy an
area approximately 1/8th of the combined area of Hornsea Project One, Hornsea
Project Two and the Project, so the impact in terms of displacement of fishing and
vessels, though significant in the East Irish Sea, is much less than is likely to arise

from the cumulative effect of the Project.

4.6.5 Figure 3 shows a graphical comparison of the distances between wind farms and

assets in the East Irish Sea and the Hornsea area.

Figure 2: Comparison of distances between wind farms and assets that Spirit operates or maintains
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4.7 Protective measures have assisted Spirit's operations in co-existing with other windfarm

developments. These have ranged from establishing buffer zones around subsea wells to allow
for future drilling, cable and pipeline corridors to enable access for maintenance and
decommissioning of cables and pipelines, and exclusion zones where there is a requirement to

consult before entering into such areas.
4.8 In relation to the Walney Offshore Wind Farms, Spirit has encountered the following difficulties?:

48.1 A ferry service adopted a new routing to avoid the wind farm resulting in it heading

directly towards one of Spirit's platforms resulting in regular collision warning alarms;

2 Subsequent work has resolved or identified a path to resolving most of these issues but they are
illustrative of the potential impacts that could arise from the Project.
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4.8.2 The windfarm generated radar reflections interpreted by the radar early warning

system predictive (REWS) as approaching vessels (false positives);

4.8.3 The REWS, when attempting to interpret large numbers of reflections from within the
array area, required more computing power than was available causing it to run too

slowly;

4.8.4 The REWS was unable to detect vessels approaching the platform from within the
wind farm array area; and

4.8.5 Fishing activity was displaced closer to Spirit’s infrastructure.

In relation to the Project and other windfarm projects, Spirit has sought to be co-operative and
pragmatic in its discussions with the Applicant and relevant windfarm operator respectively with a
view to reaching mutually acceptable solutions to allow both types of offshore developments to co-

exist.

Protective provisions are sought in this instance by way of an amendment to the DCO, if granted,
to facilitate the co-existence of the Project with Spirit's operations. These are set out in full in the

annex to this document together with a reasoned justification.

Shipping and Navigation

Spirit commissioned a technical review of the Application and Environmental Statement in so far
as it relates to shipping and navigation impacts relevant to Spirit. This review carried out by DNV
Noble Denton marine services identified hazards which had not been assessed or had not been
adequately assessed in order to inform consideration and determination of the Application. The
conclusions of the review are contained within the report entitled Hornsea 3 Windfarm, Review of
Marine Hazards, Spirit Energy dated 6 November 2018 (Report 1).

The findings of Report 1 can be summarised as:

5.2.1 The Development Site eastern boundary is much closer to Spirit's assets in the
Markham area than previously experienced by Spirit elsewhere. The hazards

associated with this aspect of the proposed wind farm are:

5.2.1.1 Interference with supply vessel operations to installations in the vicinity

due to the requirement to divert round windfarm infrastructure.

5.2.1.2 Displacement of third party passing traffic towards Spirit's assets,
increasing the traffic density and hence risk of collision with installations
with severe or catastrophic consequences. This displacement will
increase the major accident hazard risks in the Markham area, especially

near Grove.
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Displacement of fishing vessel operations towards Spirit's assets with

potentially severe consequences.

If the Development Site eastern boundary has a significant number of
turbines i.e. a ‘packed boundary’, this could reduce the ability of Spirit to
manage the risks associated with approaching vessels, especially errant

or NUC vessels, due to the lack of visibility.

Considerable reduction of drift and hence reaction times to vessels going
NUC close to the eastern limit of the proposed wind farm (either inside or
out with the array area) before potential impact with Spirit's assets. The
increase in traffic, including construction traffic and fishing vessels due to
the proposed wind farm will also increase the likelihood of such events.
Due to the presence of cables within the array, such vessels will not be

able to anchor there.

The ability to safely manoeuvre jack up rigs onto, and off, locations (e.g.
Grove, Grove West and Chiswick) close to the eastern limit of the
proposed wind farm may be compromised.

The effects of the Project on the operation of construction vessels, diving
vessels, pipe lay and walk to work vessels at Spirit's assets have not

been adequately assessed and may be compromised.

The use of helicopters by these specialist vessels may be compromised
by the proximity of turbines and helicopter traffic associated with the

proposed wind farm.

The noise associated with piling operations during construction, on diver

operations at Spirit's assets, has not been adequately assessed.

Compromising the ability to deploy spread moored vessels, including

heavy lift vessels, at Spirit's assets.

In addition, the following generic hazards were identified:

5221

5.2.2.2

The potential for future marine operations within the array area such as
drilling, pipelay and installation of surface and subsea assets will be
severely compromised. From a marine perspective, the potential to
conduct seismic surveys and indeed a range of other surveys (benthic,
ROV etc) within the array area and cable corridor will be severely

restricted by the presence of the proposed wind farm.

The decommissioning of old pipelines in the vicinity of the cable corridor

may be compromised
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A reduction in the effectiveness of the J6A installation Automatic
Identification System (“AlS”) / Automatic Radar Plotting Aid (“ARPA”), or
of an Emergency Response and Rescue Vessel (‘ERRV”), to monitor
and manage ‘errant vessels’ approaching installations. Note, Marine
Guidance Note 543 indicates that vessels can pass through Offshore
Renewable Energy Installations (“OREIs”), and the presence of the array
will degrade the ability to detect such vessels. In Section 4.1.6 of the
note, the OGA outlines the HSE requirement for the Duty Holder to have

a system in place to manage this issue.

The assumption that commercial vessels will not navigate within the
array area is based on an ideal world scenario and the hazards
associated with third party vessels passing through the array area should

not be ‘scoped out’.

During the construction and decommissioning phases of the Project, the following

additional hazards have been identified:

5231

5.2.3.2

5233

5234

5.2.35

Current borne sediments in suspension to be carried to Spirit assets with

the potential to interfere with cooling water intakes and diver visibility.

Jack-up spud can placement causing seabed disturbance that could

interfere with future operations.

Dumping of spoil from dredgers to cause similar disruption to 5.2.3.2
above, or seabed disturbances which could interfere with future

operations.

Noise from piling operations to interfere with essential diver IRM

interventions.

Emergency response procedures may be compromised by the proposed

wind farm.

53 Key differences between Report 1 and the Applicant’s ES are:

531

5.3.2
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While the ES necessarily has a wide scope, Report 1 is focused more specifically on

the Affected Assets and considers the likely impacts of the Project in the context of the

regulatory regime applicable to oil and gas, particularly health and safety, to which

Spirit is subject.

The ES relies on a standard EIA methodology. Report 1 approaches risk from an

operational

perspective which focusses on the probability of an unintended
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consequence occurring and which take greater cognisance of the potential for

catastrophic outcomes. Both are relevant to the determination of the Application. .

The Applicant has assumed that east-west vessel traffic displaced by the combined
effect of Hornsea Project One, Hornsea Project Two and the Project will mainly pass to
the north of the Project. No real justification is provided for this and Report 1 does not

regard this as being a reasonable assumption].

The Applicant has assumed that vessels will not route through the windfarm array area
DNV considers that this is not a reasonable assumption. As the presence of windfarms
in the Southern North Sea increases vessels are likely to elect to transit through the

Project array area rather than take longer routes.

The Applicant has assumed that as the large specialist vessels which serve both the
offshore oil and gas and the offshore renewables industries are used to working with
restricted sea room the Project will not materially restrict such operations. This is a
generalisation which is made without adequate support. DNV, having examined a
number of recent and planned large vessel mobilisations and referenced appropriate
guidelines, considers that such operations would be severely restricted by the Project.
Even where such operations would be possible with the limited sea room available
increased risks would be involved.

5.4 If the DCO is granted, the number of vessels (transiting and operating) in the vicinity of the

Affected Assets and licensed blocks will increase. Relevant categories of vessel include: (1)

vessels supporting Spirit's platforms and operations; (2) vessels involved in the construction and

operation of the Project; and (3) third party vessels displaced as a result of the Project. This

increased traffic will increase the potential for collisions with platforms and is likely to result in false

alarms resulting in possible production shutdowns and (if manned) evacuation of personnel.

5.5 The numbers of vessels visiting each of Spirit’s platforms is dependent upon work that is going on.

55.1

55.2

55.3
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Routinely a platform supply vessel (PSV) will sail to Markham J6-A twice every month
where it will spend a day before moving to each of Grove and Chiswick for around %

day at each.

In addition, further unplanned visits may be required. During 2017, 19 such unplanned

vessel visits occurred across Chiswick and Grove.

Specialist vessels such as crane barges or drilling rigs are required from time to time.
These vessels will typically spend considerable lengths of time close to a platform or
subsea drilling location. Whilst positioning they will be attended by tugs and anchor
handlers. Throughout the time that they are on station an emergency response and
recovery vessel (ERRV) will be required to be close by. During the current drilling
campaign, the Nobel Hans Duel drilling rig has been stationed at Chiswick since April
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2018 and is currently expected to remain there until April 2019. During this time, in

addition to the Nobel Hans Deul, there has been an ERRV permanently in attendance.

Vessels in category (1) broadly fall into two broad groups: (a) offshore support vessels
such as platform supply vessels (PSVs) which routinely operate within the 500m
exclusion zones of offshore facilities bringing supplies, equipment and removing
waste; and (b) larger specialist vessels such as drilling rigs, crane barges and
accommodation facilities which may be stationed adjacent to platforms or over subsea
wells/infrastructure in order to drill, re-enter or abandon wells, undertake construction
or decommissioning activity and provide accommodation for personnel undertaking
significant construction, maintenance or decommissioning campaigns. As described in
Report 1, these vessels also need to take up stations at stand by positions some
distance prior to their final approach. Similar groupings apply to vessels in
category (2).

Vessels in group (a) above will maintain their position through dynamic positioning
whilst vessels in group (b) above will either maintain their position through dynamic
positioning or by means of anchors. Dynamic positioning is achieved by a number of
thrusters operating continuously to compensate for any movement of the vessel. In the
event that the vessel loses power or one or more thrusters fail® or if the sea state or
weather conditions are sufficiently strong to overcome the vessel power, the vessel
may drift. Where anchors are used, the vessel will often not have its own propulsion
and will rely on tugs when relocating. In the event that one or more anchors fail (or the

lines to one or more of the tugs are disconnected), the vessel is likely to drift.

Due to the potential for these vessels to drift (referred to as being not under command
(NUQ)), it is usually necessary to maintain a clear path in the direction of drift (which
will depend upon met-ocean conditions) to a drift off point. The distance to the drift-off
point will again depend upon met-ocean conditions and the time it is reasonable to
expect to regain command (e.g. by connecting a line to a tug, or undertaking
maintenance to regain power). The time required (which will depend on the type of
vessel and the availability of other vessels to assist) could by way of illustration be of
order 30 mins even when one or more tugs are in attendance. A clear path to the drift
off position is particularly important when a vessel is being moved or temporarily

stationed.

Prior to entering a controlled 500m zone or in some cases when commencing
operations at another location, a vessel will remain at a stand by position until entry
checks have been performed and it has been authorised to enter the 500m zone or
proceed to its operational location. If there a situation (such as a mechanical failure,

changing weather conditions or an operational change of plan) with the vessel still

® Note: there are a variety of different classifications of dynamically positioned vessel with varying

degrees of

inherent redundancy to make them more resilient to some systems failing.

Recommendations are provided in [ref to GOMO].
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under command, the vessel would retreat to the stand by position which would be at a

safe distance and usually a drift off position.

5.5.8 Sea room is a term used to describe the unfettered space needed to safely operate
which has to include space for manoeuvring, space for anchors (which may typically
extend 0.684nm or 1.245km (refer to figure 4-2 in Report 1), clear pathways to stand
by and drift off positions and space for additional associated vessels (e.g. tugs and/or
anchor handlers) to also operate safely. As the sea room required is dependent upon
the met-ocean conditions it may be that operations can still be performed under some
conditions but not under others. The more limited the conditions for safe operation, the
more time may be spent “waiting on weather”. Vessels of this nature are exceedingly
expensive to operate (potentially several million GBP (£) per day) and have to be
booked well in advance of operations so it is necessary to minimise any “waiting on

weather”.

Spirit considers that a lack of sea room will be one of the main impacts of the Project for:

5.6.1 vessels (in group (1)) operating in support of Spirit's oil & gas activities in the Greater
Markham area placing restrictions on the use of larger vessels such as drilling rigs,

crane barges and accommodation vessels; and

5.6.2 vessels (in group (2)) supporting construction or maintenance along the eastern

boundary of the Project, significantly increasing the risk of collision with Spirit's assets.

In respect of vessels in category (2), it should be noted that stand by and operating positions may
place these vessels in a drift on position for Spirit's assets (i.e. a position from which, were it to
drift not under command a vessel would enter the asset’s 500m zone and potentially collide with
the asset before its drift could be averted, or stated another way, the path to its drift off position

would enter the 500m zone and may lead to the asset itself).

In respect of vessels in category (3), Spirit does not agree with the assumptions made by the
Applicant from which it concluded that any impact would be minor. Spirit believes that, even if the
density of traffic is not much higher than currently (an assertion that is poorly supported and
therefore disputed), the presence of the Project will force those vessels that do pass to the east of
the Project into close proximity with Spirit's assets. Spirit also believes that as shipping crews
becomes more familiar with an increased number of windfarms in the Southern North Sea, vessels
will elect to pass through the array area posing a danger to Spirit assets on exit (if travelling
eastwards) from the Project area. Spirit believes that in order to mitigate these increased risks, the
current ARPA and AIS warning systems will need to be upgraded to a predictive radar early
warning system (REWS). Further work is however required to verify the effectiveness of such a
REWS in operating in close proximity to turbines of the size and density proposed by the
Applicant.
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5.9 In light of Report 1 and the other matters discussed in this section, Spirit considers the key impacts

in relation to shipping and navigation on Affected Assets and, to the extent applicable, Licences to

be:

591

5.9.2

5.9.3

594

595

An inability (or an ability much more heavily constrained than currently by met-ocean
conditions resulting in delays) to carry out work essential to Spirit's oil and gas
operations. Failure to carry out, or delays in, such work may result in loss of
production* and/or increased costs (both with a resultant economic impact).

Loss of production (with consequent economic impact) arising from:

5.9.2.1 Emergency production shutdowns due to vessels on collision course with
platforms;

5.9.2.2 Breakdowns caused as a result of emergency shutdowns® and waiting
for repairs.

An unacceptable risk of collision with platforms by:

5.93.1 Vessels working near the eastern boundary of the Project that become

not under command and drift towards a platform;

5.9.3.2 Third party vessels circumnavigating or passing through the Project

array area.

Increased routine costs of operating and maintaining facilities due to longer vessel

journeys in order to circumnavigate the Project.

Significant cost and effort in additional updates to installation Safety Cases to account
for changes resulting from the proximity of the Project®. Where material change is
required, those changes must be submitted to the Competent Authority for approval. It
should be noted that in order to include the impact of the Project in a Safety Case, the
active cooperation of the Applicant is likely to be required in order to properly
characterise risks and proceduralise mitigating measures.

* Note that safety will never be compromised. Production loss and increased costs will always be
incurred rather than accepting increased safety risks.

® Like many process systems, offshore oil and gas facilities are designed for continuous operation.
Shutting down production quickly as in an emergency shutdown places demands on equipment that
frequently results in equipment failures. By analogy, repeatedly performing an emergency stop in a
car will place far greater demands on for example the breaking system than would occur under
normal operation and may result in failure of components that would still have lasted for a long time in
normal driving conditions.

® A Safety Case is a substantial document that identifies any Major Accident Hazards (MAH) affecting
the facility and operations and for each such MAH identifies mitigation measures in order to reduce
the risk to ALARP. The Safety Case also includes the overall Safety Management System including
all policies and procedures governing work.
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Restrictions and potential delays leading to increased costs and potential loss of
production (with associated economic impacts) to Spirit's ability to undertake diving
operations during windfarm construction when piling activities are likely. Whilst it is
acknowledged that conflicts between piling and diving will generally be able to be
averted by careful collaboration between Spirit and the Applicant in planning work, any
unplanned work in response to emergencies or failures of subsea
equipment/infrastructure will result in one or both parties suffering delays in

accomplishing their respective workscopes.

5.10 Protective provisions are sought to deal with these matters by way of an amendment to the DCO, if

granted, to facilitate the co-existence of the Project with Spirit's operations. These are set out in full

in the annex to this document together with a reasoned justification.

6 Aviation

6.1 Spirit commissioned a technical report "Proposed Hornsea Three Offshore Wind Farm" dated

October 2018 (Report 2) to assess the aviation impacts on the Affected Assets.

6.2 The findings of Report 2 can be summarised as:

6.2.1

6.2.2

a minimum distance of 7.5 nautical miles is required to safely execute an airborne
radar approach from a minimum safe altitude over the windfarm of 2100 feet into the

Spirit facilities.

a minimum distance of 5.0 nautical miles upwind is required in order to reach a

minimum safe altitude over the windfarm of 2100 feet following either:

6.2.2.1 executing a single engine missed approach; or

6.2.2.2 on departure from one of the elevated helidecks with an engine failure

shortly after committing to take-off.

6.3 These findings differ from those of the Applicant as:

6.3.1

6.3.2
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The Applicant did not consider the need to be able to execute a missed approach or
take-off with one engine inoperable. It is standard safe practice in flying two engined
helicopters to always have the ability to follow through a manoeuvre even should one

engine fail.

The Applicant took the view that as the prevailing winds are from the west, there would
very rarely be a requirement to make an approach from the east (i.e. over the
windfarm). The average wind direction changes from month to month and on any given
day can be from any direction and can change significantly through the course of the
day. As the Chiswick and Grove platforms are normally unmanned installations the

accommodation they provide is intended as a temporary safe refuge and is not
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equipped for regular use should it not be possible to collect personnel at the end of
their day’s shift on the platform. Spirit's safety cases for these installations are
predicated on personnel who are left on the platform normally being collected by
helicopter at the end of their shift. It is therefore assumed that there will be few
limitations to flights. Spirit therefore consider that flights should not be constrained by

wind direction.

6.4 The approach adopted by AviateQ differed from that of the Applicant. The Applicant conducted a
desktop exercise (with the differences noted in 6.3 above) and applied certain statistics to deduce
that flights would not be possible on less than 1% of days. AviateQ used typical meteorological
conditions and conducted flights in a flight simulator captained by a very experienced training pilot
to determine that in most cases it was not possible to execute an airborne radar approach under
instrument flying rules with a missed approach within standard offshore helicopter practices and

the capabilities of two different aircraft used by Spirit.

6.5 Spirit relies on helicopter access to its platforms and infrastructure for both routine operational
matters and emergency evacuations (although it should be noted that emergency response is
beyond the scope of the ES and different criteria may apply - for example when search and rescue

helicopters are involved).

Origin/Destination
2018 2018 2018
Humberside
August September October 1*-22"
AM PM AM PM AM PM
Chiswick 0 0 0 0 0 0
Grove 0 0 0 0 0 0
J6A 0 0 0 0 0 0
Norwich August September October 1%-22"
AM PM AM PM AM PM
Chiswick 19 4 16 6 17 5
Grove 0 0 0 0 0 0
J6A 0 0 1 0 0 0
Den Helder August September October 1%-22"
AM PM AM PM AM PM
Chiswick 11 12 9 4 12 8
Grove 14 13 11 11 8 8
J6A 21 23 20 18 17 14
Totals 65 52 57 39 54 35
302

Table 1: Number of Helicopter Landings

6.6 Table 1 indicates the number of helicopter landings made from 1 August 2018 to 22 October 2018
to each of the Affected Assets and the onshore point of departure. Whilst this level of activity is

somewhat higher than normal due to current drilling operations, it illustrates a more intense period
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of activity, In a normal month there are around 70 return flights from Den Helder to J6-A and about

10 infield round-trip flights from J6-A to Chiswick and a similar number to Grove.

6.7 Spirit's key concerns in relation to aviation in so far as impacting the Affected Assets and, to the

extent applicable, Licences are therefore as follows:

6.7.1

6.7.2

6.7.3
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The proximity of the Project to Chiswick and Grove platforms and the height of the
proposed turbines will prevent an ascent with one engine inoperable under the most
common meteorological conditions to the minimum safe altitude before entering the
windfarm. It would therefore not be possible to land helicopters at these platforms
under these normal conditions whilst operating in accordance with offshore helicopter
standards. Were consent to be granted for the proposals as set out in the Application,
it would become impracticable for Spirit to rely upon helicopters to transport personnel
to and from these platforms. These visits are required in order to carry out essential
maintenance work to ensure continuing safe production. Alternative methods of
accessing the platform such as the use of “walk to work” vessels would require capital
modifications to the platforms and result in increases in annual operating expenditure
associated with chartering such vessels. The response times in the event of
unplanned production shutdowns would be longer than were it possible to fly
personnel to the platform and as a result there would be reductions in annual
production. The combination of reduced production revenues, higher operating costs
(therefore lower margins) and the need for capital investments could render the
remaining production uneconomic and lead to an early cessation of production. Such

an outcome would be contrary to MERUK.

The proximity of the Project to Chiswick and Grove platforms and the height of the
proposed turbines will prevent almost all airborne radar approaches (over an arc of
160°) from the east when the wind has a westerly component. A significant increase in
the number of occasions when flights would not be possible (relative to current) would
be likely. This would manifest itself through increased losses of production due to

delays in carrying out preventative or corrective work.

Due to the increased potential with altitude for icing, during many of the winter months
it will not be possible to fly over the windfarm and instead it will need to be
circumnavigated at lower altitude. Accordingly, it is proposed to re-route the main HMR
2 route, adding 10.6 nm or 19.6km to each round trip from Norwich to Chiswick. This
increase in distance will require the helicopters to carry more fuel and thus less
payload. Flights from Norwich to Chiswick are mainly conducted in support of vessels
such as drilling rigs rather than the platform. Such flights are already severely payload
constrained and so it is anticipated that during such campaigns additional flights will be
needed with consequent increases in operating costs. The additional flight distances
also add to the risks to which personnel are exposed. Although helicopters are a very

safe mode of travel, they never-the-less constitute one of the most risky aspects of





6.7.4

6.7.5

6.7.6
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working offshore and accordingly Spirit seeks to reduce rather than increase such

risks.

Even if the Applicant agreed to move the eastern boundary of the Project to be 5nm
from Chiswick and Grove (parallel to the currently proposed boundary) (thus averting
the situation outlined in 6.7.1), then instrumented helicopter approaches would not be
possible when the wind was from an easterly direction over an arc of around 100°.
Whilst not as severe as the situation described in 6.7.2, production losses due to
delays in carrying out work would still be likely. Further work examining meteorological

statistics would be required to better determine the overall impact.

The Applicant acknowledges that due to the significant number of flights utilised by
windfarm developers, available airspace may be affected. Spirit is of the view that,
whilst it is highly likely that there would be times when flight congestion introduces
delays or route modifications, overall the impact of such issues will be manageable
and of a much lower order of magnitude than the above effects.

The above concerns have been expressed for convenience in terms of the impacts

upon production operations at Chiswick and Grove.

6.7.6.1 Markham J6-A is not significantly affected as it is beyond the 5nm and
although less than 7.5nm, there would only be a narrow arc of wind
directions of about 400 when an instrumented approach would not be

possible.

6.7.6.2 As noted in Section 5, vessels such as drilling rigs with their own
helidecks could be operating at any location within Spirit's licenced
acreage and the same distance restrictions of 5nm and 7.5nm would
apply to flights from these locations. In the case of drilling rigs in
particular, this will limit the viable locations from which future drilling can
be undertaken thus limiting Spirit’s ability to maximise economic recovery

of hydrocarbons.

6.8 Protective provisions are sought to deal with these matters by way of an amendment to the DCO, if

granted, to facilitate the co-existence of the Project with Spirit's operations. These are set out in full

in the annex to this document together with a reasoned justification.

7 Licence Activities

7.1 The Applicant has made an incorrect assumption that licences are not developed in their later

terms. Whilst one operator may relinquish a licence, the acreage may be re-licensed by the Oil &

Gas Authority. Without appropriate protective measures within the DCO, the proposal is likely to

have the effect of impeding future exploration and production, whether by Spirit or a third party

and/or sterilising UK hydrocarbon resource.
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8 Protective Provisions

8.1 Spirit is continuing to engage with the Applicant with the aim of coming to a commercial agreement
to regulate relations in so far as their respective interests are concerned and to facilitate
cooperation. A successful conclusion to those negotiations may allow Spirit to withdraw elements

of its objection to the Application.

8.2 However, without any such agreement, and as matters currently stand, the proposed protective
provisions sought by Spirit are considered necessary and reasonable to —

8.2.1 Avoid undue adverse impact on Spirit's existing and future operations
8.2.2 Maintain an acceptable level of safety in line with the ALARP principle
8.2.3 Facilitate appropriate co-existence of Spirit's operations with the Project.
8.3 The incorporation of the standard oil and gas clause within the Crown Estate’s proposed lease to

Orsted will not avoid the need for these measures for the reasons set out at section 3.

8.4 The reasoned justification for the protective provisions followed by the provisions themselves are
set out in the annex to this document.

07 November 2018
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APPLICABLE FROM 1 JULY 2018 SPA.HOFO

SPA.HOFOQ.125 Airborne radar approaches (ARAs) to offshore locations — CAT operations

(a)

(b)

(d)

(e)

(f)

A commercial air transport (CAT) operator shall establish operational procedures and ensure that
ARAs are only flown if:

(1)  the helicopter is equipped with a radar that is capable of providing information regarding
the obstacle environment; and

(2) either:
(i)  the minimum descent height (MDH) is determined from a radio altimeter; or
(i)  the minimum descent altitude (MDA) plus an adequate margin is applied.
ARAs to rigs or vessels in transit shall be flown as multi-pilot operations.

The decision range shall provide adequate obstacle clearance in the missed approach from any
destination for which an ARA is planned.

The approach shall only be continued beyond decision range or below the minimum descent
altitude/height (MDA/H) when visual reference to the destination has been established.

For single-pilot CAT operations, appropriate increments shall be added to the MDA/H and decision
range.

When an ARA is flown to a non-moving offshore location (i.e. fixed installation or moored vessel)
and a reliable GPS position for the location is available in the navigation system, the GPS/area
navigation system shall be used to enhance the safety of the ARA.

AMC1 SPA.HOF0.125 Airborne radar approach (ARA) to offshore locations

Note: alternative approach procedures using original equipment manufacturer (OEM)-certified approach
systems are not covered by this AMC.

GENERAL

(a)

(b)
(c)

Before commencing the final approach, the pilot-in-command/commander should ensure that a
clear path exists on the radar screen for the final and missed approach segments. If lateral
clearance from any obstacle will be less than 1 nm, the pilot-in-command/commander should:

(1) approach to a nearby target structure and thereafter proceed visually to the destination
structure; or

(2)  make the approach from another direction leading to a circling manoeuvre.
The cloud ceiling should be sufficiently clear above the helideck to permit a safe landing.
Minimum descent height (MDH) should not be less than 50 ft above the elevation of the helideck:
(1)  the MDH for an airborne radar approach should not be lower than:

(i) 200 ft by day; or

(i) 300 ft by night; and
(2) the MDH for an approach leading to a circling manoeuvre should not be lower than:

(i} 300 ft by day; or

(i) 500 ft by night.

Minimum descent altitude (MDA) may only be used if the radio altimeter is unserviceable. The
MDA should be a minimum of the MDH + 200 ft, and be based on a calibrated barometer at the
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destination or on the lowest forecast barometric pressure adjusted to sea level (QNH) for the
region.

(e) The decision range should not be less than 0.75 nm.

(f)  The MDA/MDH for a single-pilot ARA should be 100 ft higher than that calculated in accordance
with (c) and (d) above. The decision range should not be less than 1 nm.

() Forapproaches to non-moving offshore locations, the maximum range discrepancy between the
global navigation satellite system (GNSS) and the weather radar display should not be greater than
0.3 nm at any point between the final approach fix (FAF) at 4 nm from the offshore location and
the offset initiation point (OIP) at 1.5 nm from the offshore location.

(h)  Forapproaches to non-moving offshore locations, the maximum bearing discrepancy between the
GNSS and the weather radar display should not be greater than 10° at the FAF at 4 nm from the
offshore location.

GENERAL

(a) General

(1)  The helicopter ARA procedure may have as many as five separate segments: the arrival,
initial, intermediate, final approach, and missed approach segment. In addition, the
specifications of the circling manoeuvre to a landing under visual conditions should be
considered. The individual approach segments can begin and end at designated fixes.
However, the segments of an ARA may often begin at specified points where no fixes are
available.

(2)  The fixes, or points, are named to coincide with the beginning of the associated segment.
For example, the intermediate segment begins at the intermediate fix (IF) and ends at the
final approach fix (FAF). Where no fix is available or appropriate, the segments begin and
end at specified points; for example, at the intermediate point (IP) and final approach point
(FAP). The order in which the segments are discussed in this GM is the order in which the
pilot would fly them in a complete procedure: that is, from the arrival through the initial
and intermediate to the final approach and, if necessary, to the missed approach.

(3)  Only those segments that are required by local conditions applying at the time of the
approach need to be included in a procedure. In constructing the procedure, the final
approach track, which should be orientated so as to be substantially into the wind, should
be identified first as it is the least flexible and most critical of all the segments. When the
origin and the orientation of the final approach have been determined, the other necessary
segments should be integrated with it to produce an orderly manoeuvring pattern that does
hot generate an unacceptably high workload for the flight crew.

(4)  Where an ARA is conducted to a non-moving offshore location (i.e. fixed installation or
moored vessel), and a reliable global navigation satellite system (GNSS) position for the
location is available, the GNSS/area navigation system should be used to enhance the safety
of the ARA. This is achieved by using the GNSS/area navigation system to navigate the
helicopter onto, and maintain, the final approach track, and by using the GNSS range and
bearing information to cross-check the position of the offshore location on the weather
radar display.
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& Industrial Strategy

Chris Flint
Energy Division — Offshore
Lord Cullen House

Fraser Place
Oil & Gas UK Aberdeen
2nd Floor, The Exchange 2 AB25 3UB
62 Market Street Tel: 020 3028 1502
Aberdeen AB11 5PJ chris flint@hse.gov.uk
Attn: Trevor Stapleton, Health & Safety Manager htp://www.hse.gov.ukosdr

Acting Chief Executive
David Snowball

Date: 19 September 2018

Dear Sirs

MAJOR ACCIDENT HAZARD - POTENTIAL FOR STRUCTURAL FAILURE OF
OFFSHORE INSTALLATIONS DUE TO COLLISION WITH ATTENDING VESSELS

Structural failure is a major accident hazard for all offshore installations. An outcome from HSE’s
structural integrity interventions over the last three years revealed a need to increase awareness by
refreshing some relevant HSE information sheets that give generic guidance on the topic. Suitable
revisions will be published in due course, meantime this letter shares information and draws attention to
the main issues. | would be grateful if you could share the letter among your member companies for
their awareness. Naturally HSE is happy to engage with your members via any of your relevant group

meetings or forums should you wish.

Background

The displacement of vessels attending offshore installations has been increasing through the years
since offshore oil and gas operations began in the UKCS. The operations carried out from these
vessels has also increased in frequency and scope over that time. The capacity of existing installations
to withstand collisions from such vessels has, at best, remained generally unchanged. The unmitigated
major accident risk of structural failure due to ship collisions from attending vessels has therefore

increased overall. This risk must be controlled through the hierarchy of risk control, in accordance with
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Schedule 1 of the Management of Health and Safety at Work Regulations 1999 using appropriate

measures to safeguard the integrity of installations and protect the offshore workforce.

HSE regularly assists with enquiries about how to manage the hazard and demonstrate within
installation safety cases that acceptable controls are in place. We are also aware that client
organisations contracting mobile installations need supportive information. The purpose of this letter is
to raise awareness of the general vessel impact issue across industry and to highlight HSE’s

expectations on compliance with the relevant statutory provisions.

Main Legal Requirements

The Health and Safety at Work etc Act 1974 and the Management of Health and Safety at Work
Regulations 1999 set out requirements for identifying and assessing risk, and the principles to be
adopted to prevent it resulting in harm to persons. The principles are applicable in both major hazard

control and occupational safety management.

The Offshore Installations and Wells (Design and Construction, etc) Regulations 1996 [known simply as
DCR] impose a general duty under Regulation 4 that requires all duty holders to ensure that an
installation at all times possesses such integrity as is reasonably practicable. In relation to vessel
collisions, the installation design should be such that it can withstand collision forces acting on it which
are reasonably foreseeable. DCR Regulation 7 requires duty holders to ensure that their installations
are not operated in such a way as may prejudice their integrity. Risks require to be reduced to as low

as is reasonably practical [ALARP].

Regulation 8 of the Offshore Installations (Management and Administration) Regulations 1995 imposes
a duty requiring all persons to co-operate with an Offshore Installation Manager [OIM] for certain
purposes. It also requires an OIM to co-operate with the OIM of another offshore installation, where an
activity carried out from, by means of, or on one of the installations could affect the health and safety of
persons on the other installation or of persons engaged in an activity in connection with the other
installation. This has important implications for persons involved in selecting and operating vessels to
approach and attend an offshore installation. The vessel selected should be suitable in relation to the
installation structural capacity and co-operation with the installation manager over this matter is
expected. It is particularly important in relation to combined operations between installations and in the

selection of vessels suited to approach installations with relatively low structural impact capacity.





The 2005 and 2015 Offshore Installations (Safety Case) Regulations require duty holders to
demonstrate how they will comply with the relevant statutory provisions including, but not restricted to

those indicated above.

Good Practice for Installation Design and Operation

For all installation types, including mobile offshore drilling units [MODU] and floating installations, HSE
regards the requirements of the BS EN ISO 19902 & 19903 codes of practice for Fixed Steel &
Concrete Offshore Structures as standards of good practice. These indicate that installations must be
capable of withstanding a high energy collision imparted by a vessel of known displacement at a
velocity of 2.0 metres per second [m/s]. This event must not lead to the progressive collapse of the

installation structure. The impact capacity should be set out in the basis of design of any installation.

The I1SO codes base the 2.0m/s criteria on a vessel drifting uncontrolled in a sea state with significant
wave height of approximately 4 metres. Besides this possibility, several so-called “drive on” incidents
have occurred involving attendant vessels. This risk must also be addressed as even greater collision

energies are clearly possible.

Based on the standards, it is HSE’s expectation that for installations currently being designed, the
required 2.0 m/s criteria for a realistic vessel displacement will be achieved as a minimum. For some
existing installations the 2.0 m/s criteria presents several challenges because of the increasing trend in
vessel displacement over the years. It is HSE’s expectation that for such installations the duty holder
will determine a maximum vessel displacement at which progressive collapse must not occur from

a 2.0 m/s collision.

It should be recognised that as vessel displacement increases, the collision velocity at which structural
failure may occur will reduce. A failure velocity lower than 2 m/s, indicates risk levels usually regarded

as unacceptable by HSE in regulatory safety case assessments.

Controlling Risk

After assessing collision risk, any measures taken to prevent and protect against it must be taken in

accordance with the general principles of prevention set out in Regulation 4 and Schedule 1 of the





Management of Health and Safety at Work Regulations 1999. These principles are often termed the

hierarchy of control.

Installation duty holders must be able to demonstrate a systematic approach to controlling risk
observing this hierarchy and giving preference to implementing the most effective measures. The

examples below are for consideration but should not be taken as an exhaustive list:

Avoid the risk: e Select vessels with displacements accounting for the
installation collision capacity;

o Prohibit operations in vulnerable areas;

¢ Prohibit weather-side working;

Combat risks at source using | e Strengthen vulnerable parts of the installation and its

engineering controls: components.

e Select suitable vessels with appropriate equipment to
prevent loss of control

Management
Use a

Arrangements: | e Ensure protocols are in place to make certain that vessel
coherent  overall equipment is operating correctly prior to approach to an

prevention policy which covers
technology, organisation of
work,  working  conditions,
influence of and relationships
between safety critical roles or
tasks and the influence of
factors relating to the working
environment

installation and to monitor and control vessel approach and
departure safely

Complete a human factors analysis of the operation and the
factors affecting its successful outcome (safety critical task
analysis and human error analysis);

Adopt safety critical procedural arrangements to reduce the
likelihood of and consequence from vessel impact
incorporating human factors assessment findings;

e Deliver appropriate information incorporating the human
factors analysis to all personnel involved;

e Ensure all personnel are aware of the identified operational
risks and competent in their role to reduce those risks to
ALARP.

For further information refer to: The Offshore Installations and Wells (Design and Construction etc.)
Requlations 1996 — Requlations 4,5 & 7

Industry Guidance

Several guidance documents already exist aimed at managing installation/vessel collision risk. Oil and
Gas UK published the Guidelines for Ship/Iinstallation Collision Avoidance. This makes further
recommendations to reduce the risk of collision and includes a section specifically about attending

vessels.





The Guidelines for Offshore Marine Operations (GOMO) should be taken as a minimum standard for all

vessels attending offshore installations. Where there is an increased risk due to vessel size and

installation capacity, additional mitigation must be implemented.

Step Change published the _Marine Operations 500m zone guidance. This provides further information

about managing vessels working within 500m of an offshore installation.

All installations have their own unique situation but these documents will assist duty holders develop
their own processes to demonstrate they can operate attendant vessels such that the risks of structural

collapse from vessel impact has been reduced to ALARP.

Production and Non-Production Installation Safety Cases

The offshore regulatory regime requires installation duty holders to identify major accident hazards.
HSE expects that this will include the potential for structural failure due to attendant vessel collision.
Risks arising from the hazards must be evaluated and suitable measures implement to control them to
an acceptable degree. The duty holder must consider what more could be done to reduce risks to
ALARP.

The significant findings of the major hazard identification and risk assessment should be included in the
installation safety case. HSE expects this to include details of the capacity of the installation to
withstand vessel impact along with the typical displacements of attending vessels used.

The safety case should also provide sufficient details of the range of measures considered to reduce
the risk in accordance with the control hierarchy and how appropriate measures are selected and
implemented. The level of detail required within the safety case should be commensurate with the
extent of risk. For example, it is not necessary to include full detail of marine controls and operations
procedures, but assessors expect to see a summary demonstrating how such controls and procedures
will achieve safe and effective risk management.

For further information refer to: The Offshore Installations (Offshore Safety Directive) (Safety Case etc)
Requlations 2015 — Requlation 16, 17, 18 & 29

Also: HSE Guidance Document L154 paragraphs 216 & 217.
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Combined Operations (COMOP) and Co-operation between Duty holders

Attendant vessel operations will occur when offshore installations are engaged in combined operations.
Each installation safety case should have identified the potential for vessel collision but it must be
reviewed when developing a COMOP regulatory notification. The installation duty holders involved
must work together to evaluate any additional risks presented by vessel operations during the combined

operation.

One of the installations involved may need more rigorous control arrangements than others to manage
the risks arising from vessel collision. Whenever combined operations take place, the installation
duty holders involved must recognise the limitations of the other installations and select appropriate

attending vessels.

The arrangements for permitting vessels to enter and operate within an installation’s 500m safety zone
may need to change during combined operations, for example to reflect the requirements of a mobile
installation. Duty holders involved have a shared responsibility to ensure this is done effectively.
They must consider and agree how entry of vessels in to a safety zone will be authorised, by whom,
how it will be communicated to those affected and how approach of vessels will be monitored and
controlled. These matters should be detailed in the safety management bridging document for the

combined operation

Recommended Action

| trust the above information is clear and can be readily understood among your members, several of
whom were informally consulted to assist in its preparation. Please share the letter with your

membership and encourage them to:

1. Review the structural capacity of their offshore installations with regard to vessel impact.

2. Consider if they have properly applied the hierarchy of risk control to prevent and mitigate the
major accident hazard of structural failure due to vessel collision. This should incorporate safety

critical task analysis and human error analysis.

3. Ensure safety cases are revised where necessary;





4, Ensure combined operations arrangements fully consider the requirements of each installation

involved to prevent and mitigate risks of structural failure from vessel collision.

HSE will continue to sample compliance with statutory requirements, safety cases, good practice
standards and industry guidance. We will also consult as appropriate when proposed revisions to HSE

information sheets are available.

If you have any queries relating to the content of this letter you can contact Stewart Millar in the first

instance. His email address is stewart.millar@hse.gov.uk.

Yours faithfully

Chris Flint
Head of Energy

cc: International Association of Drilling Contractors
Rowan Dirilling
Peterseat Drive
Altens Aberdeen AB12 3HT

Attn: Derek Hart, Regional Director — North Sea

cc: British Rig Owners Association
UK Chamber of Shipping
30 Park Street
London SE1 9EQ

Attn: Robert Merrylees, Policy Manager

cc: Andrew Taylor
BEIS
AB1 Building
Crimon Place, Aberdeen AB10 1BJ
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Advice Note Nine: Rochdale Envelope

This advice note explains the use of the ‘Rochdale Envelope’ approach under the
Planning Act 2008 (PA2008). In particular the advice note addresses the use of the
Rochdale Envelope applicable to the Environmental Impact Assessment (EIA) process
set out in The Infrastructure Planning (Environmental Impact Assessment) Regulations
2017 (the EIA Regulations).

Whilst this advice note is aimed primarily at applicants, it should also be helpful for
other persons involved in the PA2008 process.

The EIA Regulations include transitional provisions for certain projects. Where the
transitional provisions are met The Infrastructure Planning (Environmental Impact
Assessment) Regulations 2009 continue to apply.

This advice note makes reference to other advice notes which can be found at:

http://infrastructure.planninginspectorate.gov.uk/legislation-and-advice/advice-notes/

1. Introduction

1.1 This advice note forms part of a suite of advice notes produced by the Planning
Inspectorate. A number of applicants have sought advice on the degree of flexibility
that would be considered appropriate in order to address uncertainties associated
with applications for development consent through the PA2008 process. This advice
note addresses the use of the ‘Rochdale Envelope’ approach under the Planning

Act 2008 (PA2008) and provides background to the case law and its origins in UK
Environmental Impact Assessment (EIA) practice.

1.2 The’Rochdale Envelope’ approach is employed where the nature of the Proposed
Development means that some details of the whole project have not been confirmed
(for instance the precise dimensions of structures) when the application is submitted,
and flexibility is sought to address uncertainty. Such an approach has been used
under other consenting regimes (the Town and Country Planning Act 1990 and the
Electricity Act 1989) where an application has been made at a time when the details
of a project have not been resolved.

1.3 The need for flexibility is identified in a number of National Policy Statements
(NPS)"which suggest the Rochdale Envelope as an approach to address uncertainties
inherent to the Proposed Development e.g. changing market conditions. However,
Energy (EN-1), the NPS for Renewable Energy Infrastructure (EN-3) and the NPS for
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1. Available via: https://infrastructure.planninginspectorate.gov.uk/legislation-and-advice/national-policy-statements/
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National Networks all stress the need to ensure that the significant effects of a Proposed Development have been properly
assessed.

1.4 Applicants need to choose whether or not there is a need to incorporate flexibility (and how much) into their
application for development consent to address uncertainty. If flexibility is sought then it is essential that Applicants
ensure the following is achieved:

e that the approach is explained clearly for the purpose of consultation and publicity at the Pre-application stage;

e that the Environmental Statement (ES) explains fully how the flexibility sough has been taken into account in the
assessments and why it is required; and

e that there is consistency across the application documents including any other relevant environmental
assessments (e.g Habitats Regulations Assessment (HRA) or Water Framework Directive (WFD) assessment).

1.5 This advice note provides advice as to the main issues to be considered and suggests a way forward, in the context of
the PA2008 process. This advice note does not address every situation where uncertainty exists and flexibility is required.
It is likely that there are other situations at a project level that are relevant to the approach discussed in this advice note.
Applicants should also have regard to the wider suite of advice notes provided by the Planning Inspectorate.

2. The Rochdale Envelope: background

2.1 The Rochdale Envelope arises from two cases: R. v Rochdale MBC ex parte Milne (No. 1) and R. v Rochdale MBC ex parte
Tew [1999] and R. v Rochdale MBC ex parte Milne (No. 2) [2000]. These cases dealt with outline planning applications for a
proposed business park in Rochdale.

2.2 They address:

e applications for outline planning permission under the Town and Country Planning Act 1990; and

e consideration of an EIA in the context of an outline planning consent to enable compliance with the Council Directive
85/337/EEC as transposed by The Town and Country Planning (Environmental Impact Assessment) (England and Wales)
Regulations 1988.

2.3 To understand the implications arising from the comprehensive consideration of the issues by the Judge? in Milne (No.
2) (‘the Judgment’), it is helpful to note some of the key propositions, as follows:

e the assessment should be based on cautious ‘worst case’ approach:
“such an approach will then feed through into the mitigation measures envisaged [...] It is important that these
should be adequate to deal with the worst case, in order to optimise the effects of the development on the
environment” (para 122 of the Judgement);

e the level of information required should be:
“sufficient information to enable ‘the main,’ or the ‘likely significant’ effects on the environment to be assessed
[...] and the mitigation measures to be described” (para 104 of the Judgment);

e the need for flexibility’ should not be abused:
“This does not give developers an excuse to provide inadequate descriptions of their projects. It will be for
the authority responsible for issuing the development consent to decide whether it is satisfied, given the
nature of the project in question, that it has ‘full knowledge’ of its likely significant effects on the environment.
If it considers that an unnecessary degree of flexibility, and hence uncertainty as to the likely significant
environmental effects, has been incorporated into the description of the development, then it can require more
detail, or refuse consent” (para 95 of the Judgment);

2.4 The Encyclopedia of Planning Law and Practice® provides additional insight into the purpose and practical application

2. Sullivan J. (as he then was)
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3.

3.

of the Judgment and other relevant case law. Key principles from this analysis have been considered and summarised in
context of the DCO application process below and should be taken into account:

e the DCO application documents should explain the need for and the timescales associated with the flexibility sought
and this should be established within clearly defined parameters;

® the clearly defined parameters established for the Proposed Development must be sufficiently detailed to enable
a proper assessment of the likely significant environmental effects and to allow for the identification of necessary
mitigation, if necessary within a range of possibilities;

® the assessments in the ES should be consistent with the clearly defined parameters and ensure a robust assessment of
the likely significant effects;

e the DCO must not permit the Proposed Development to extend beyond the ‘clearly defined parameters’ which have
been requested and assessed. The Secretary of State may choose to impose requirements to ensure that the Proposed
Development is constrained in this way;

e the more detailed the DCO application is, the easier it will be to ensure compliance with the Regulations.

2.5 itis ultimately the for the decision maker to determine what degree of flexibility can be permitted in the particular
case having regard to the specific facts of an application. The Applicant should ensure they have assessed the range of
possible effects implicit in the flexibility provided by the DCO. In some cases, this may well prove difficult.

Consultation and publicity at the Pre-application stage

3.1 The process introduced by the PA2008 places a duty upon applicants to engage meaningfully with affected
communities, local authorities and other statutory consultees over their proposals at Pre-application stage. The Applicant
must produce and publicise a Statement of Community Consultation (SoCC). In preparing this, they must consult with and
have regard to the views of any relevant local authority on the content of the SoCC.

3.2 The PA2008 process therefore seeks to ensure there are opportunities for the public, local authorities, consultees and
other interested persons to get involved and have their say during the Pre-application stage. Clearly for consultation to be
effective there will need to be a genuine possibility of influencing the proposal and therefore a Proposed Development
should not be so fixed as to be unable to respond to comments from consultees.

3.3 The importance of consultation during the Pre-application stage cannot be overemphasised, given the ‘front loaded’
approach established by the PA2008. Such consultation needs to be appropriate, proportionate (in terms of content,
timing and clarity) and reported fully in the Consultation Report such that the response of the Applicant to the comments
made in terms of the evolution of the Proposed Development can be clearly understood.

3.4 There is opportunity within the statutory Pre-application procedure for applicants to determine the most appropriate
consultation programme for their needs and to time the consultation to appropriate stages in the evolution of the
Proposed Development. However, the consultation must be undertaken on issues that have been clearly identified and
on a Proposed Development that is as detailed as possible. The bodies consulted need to be able to understand the
proposals. The details of the Proposed Development should therefore be described as clearly and simply as possible.
Obviously fewer options and variations within a project description make it easier to understand, especially by those

less familiar with the PA2008 process. Applicants may also find it helpful to use, for example, figures, cross sections,
photomontages or wireframe images to illustrate their proposals. Careful consideration needs to be given on the timing
of consultation. Early in the development of a project it may be difficult to provide enough detail to allow consultees

Encyclopedia of Planning Law and Practice ISBN: 9780421007406, General Editors: Christopher Lockhart-
Mummery, QC; David Elvin, QC; Landmark Chambers Team. See in particular para 3B-949B.2373.2.10
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to make meaningful comments but if the project proposals are highly developed there will be fewer opportunities for
changes to respond to consultee comments®.

3.5 Applicants must be able to demonstrate that the statutory consultation requirements under the PA2008 (sections 42
and 47) have been complied with. It is possible to comply with these sections of the PA2008 with less than full information
about the Proposed Development, but unless there is a clear iterative consultation process followed and further
documentation provided to consultees during the process, the Applicant may risk being unable to demonstrate that the
proposals have been considered in the light of consultation responses received. Applicants should take care to ensure that
the description of the Proposed Development is clear so that it is able to demonstrate that the statutory requirements
regarding consultation have been met.

Environmental Impact Assessment and the Environmental Statement
4.1 ElAis a process consisting of:

e the preparation of an ES or updated ES, as appropriate, by the Applicant;

e the carrying out of any consultation, publication and notification as required under the Regulations or, as necessary,
any other enactment in respect of EIA development; and

e the steps that are required to be undertaken by the Secretary of State or by the relevant authority under the
Regulations.

4.2 A Proposed Development that is subject to Council Directive 85/337/EEC as amended by Council Directive 97/11/
EC® and Directive 2014/52/EU® must be accompanied by an ES describing the aspects of the environment likely to be
significantly affected by the Proposed Development.

43 Itis likely that most applications for a Development Consent Order (DCO) made under the PA2008 will be EIA
development.

4.4 ltis typical that the request for a Scoping Opinion (as part of the preparation for the ES?) represents the first formal
procedural step in the DCO process. The majority of applicants choose to combine this process with the notification
confirming that the Proposed Development is EIA development?.

4.5 At the time of the Scoping Request, it may be necessary to leave certain matters open. For example, details of the
Proposed Development may not have been finalised and, indeed, may not be finalised for some time. For example, in
relation to offshore wind farms, detailed information that may not be available at the time of making the request for a
Scoping Opinion could include:

type and number of turbines;

foundation type (this may depend upon the height and type of turbine and the seabed conditions);
location of the export cable route (whether this is buried or on the seabed);

location of the landfall point;

the definitive location of any onshore substation;

More information on the Pre-application stage can be found in the Planning Inspectorate’s Advice Note 8.1 (available here: https://infrastructure.
planninginspectorate.gov.uk/legislation-and-advice/advice-notes/); Community Consultation FAQ (available here: https://infrastructure.planninginspectorate.
gov.uk/application-process/frequently-asked-questions/); and in government guidance on Pre-application consultation (available here: https://infrastructure.
planninginspectorate.gov.uk/legislation-and-advice/guidance/)

As transposed in relation to the PA2008 process by The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009

As transposed in relation to the PA2008 process by The Infrastructure Planning (Environmental Impact Assessment) Regulations 2017

Regulation 10 of The Infrastructure Planning (Environmental Impact Assessment) Regulations 2017

Regulation 8 of The Infrastructure Planning (Environmental Impact Assessment) Regulations 2017
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® |ocation of the grid connection point;

® construction methods and timing; or
® re-powering.
4.6 The Planning Inspectorate considers that there is an opportunity as part of the consultation process and within

the ES to explain how the Proposed Development’s design has evolved over time. The application should explain the key
changes that have occurred as the Proposed Development’s design progressed towards submission of the application.

4.7 The EIA Regulations require that where a Scoping Opinion has been adopted the ES must be based on the most
recent Scoping Opinion adopted (so far as the Proposed Development remains materially the same as the Proposed
Development which was subject to that opinion®). Applicants should take this into consideration in determining when to
request a Scoping Opinion from the Planning Inspectorate.

The Environmental Statement and establishing the worst case scenario

10.
11.
12.

4.8 The ES should include the information specified in the EIA Regulations 2017 and support the Proposed Development
as described by the DCO application.

4.9 If, in the course of preparing an ES, it becomes clear that it will not be possible to specify all the details of the Proposed
Development, the ES must explain why and how this has been addressed. The ES will need to establish the relevant
parameters for the purposes of the assessment. Where this approach is adopted the assessments in the ES should be
undertaken on the basis of the relevant design parameters applicable to the characteristics of the Proposed Development
included within the DCO. The assessment should establish those parameters likely to result in the maximum adverse effect
(the worst case scenario) and be undertaken accordingly to determine significance.

4.10 The ES should support the application for a DCO and must contain clear information presenting the significant
effects applicable to the Proposed Development. If flexibility is sought it will be necessary for the ES to include information
taking into account the variations applicable to the Proposed Development.

411 The ES should explain the reasons that lead to the uncertainty to characteristics of the Proposed Development in
order to justify the flexibility sought. Applicants should take care to ensure that the approach taken in the assessment is
not overly complex, as this may impede the understanding of the assessment and the finding of likely significant effects.

4.12 Establishing a robust worst case scenario(s) for the purposes of assessment is a particular challenge where there

is a large degree of uncertainty and extensive flexibility in the DCO is sought. Applicants should carefully consider the
approach to assessing uncertainty and understand how this will influence the complexity of their assessment in the ES.
The characteristics of the Proposed Development that are yet to be finalised should be clearly identified in the description
of the development in the ES. The Applicant should consider whether it is possible to robustly assess a range of impacts
resulting from a large number of undecided parameters. The description of the development in the ES must not be so
wide that it is insufficiently certain to comply with requirements of the EIA Regulations.

413  Where the Applicant chooses to follow a parameters-led assessment to establish the worst case scenario for the ES,
they should ensure that the applicable parameters are explained and clearly set out in order to;

e ensure that interactions’ between aspect’? assessments are taken into account relevant to the worst case scenario(s)
established and that careful consideration is given to how these are assessed; and

e ensure that the assessment of the worst case scenario(s) addresses impacts which may not be significant on their own
but could become significant when they inter-relate with other impacts alone or cumulatively with impacts from other

Regulation 14 (3)(a) of The Infrastructure Planning (Environmental Impact Assessment) Regulations 2017

Regulation 14 of The Infrastructure Planning (Environmental Impact Assessment) Regulations 2017

Interactions between aspect assessments includes where a number of separate impacts, eg noise and air quality, affect a single receptor such as fauna
The Planning Inspectorate refers to ‘aspects’as meaning the relevant descriptions of the environment identified in accordance with the EIA Regulations
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development (including those identified in other aspect assessments).

4.14 The potential cumulative impacts with other developments will also need to be carefully identified such that the
likely significant effects can be shown to have been identified and assessed against the baseline position (which would
include built and operational development). In assessing cumulative impacts, other development should be identified
through consultation with the local planning authorities and other relevant authorities. Applicants should have regard
to the staged approach to cumulative effects assessment set out in Planning Inspectorate’s Advice Note Seventeen:
Cumulative Effects Assessment'.

The examination of the environmental information

4.15 When examining a Proposed Development the Examining Authority (ExA) must be satisfied that the likely significant
effects, including any significant residual effects taking account of any proposed mitigation measures or any adverse
effects of those measures, have been adequately assessed.

416 At the time the application is submitted, the parameters within the DCO should not be so wide ranging as to
represent an effectively different Proposed Development from that which was consulted on and assessed in the ES. The
Applicant is encouraged to make effort to limit the parameters applicable to the Proposed Development. The parameters
used for the assessment need to be clearly defined in the DCO and therefore in the accompanying ES. This will simplify the
assessment and give confidence that the Proposed Development within the DCO (as built) would not result in significant
effects beyond those assessed in the ES.

4.17 Any ES submitted with an application for a DCO should demonstrate that the likely significant environmental effects
have been assessed. Any limitations in the assessment should be identified and explained. The environmental information
should be sufficient for an ExA to make a recommendation, and for the relevant Secretary of State to make a decision on
the application.

4.18 During the examination of an application, if it comes to light that the ES should contain further information for
example to assess variations associated with flexibility within the DCO application, consideration of the application would
be suspended pending receipt of that further information™.

5. Consistency across the application documents

5.1 The PA2008 introduced a streamlined decision-making process for Nationally Significant Infrastructure Projects.

As such, the consideration of an application is undertaken in a relatively short period but following substantial Pre-
application consultation. The Secretary of State cannot accept an application for Examination unless, among other things,
the quality of the Applicant’s statutory consultation has been adequate.

5.2 Implementation of the Rochdale Envelope assessment approach should only be used where it is necessary and should
not be treated as a blanket opportunity to allow for insufficient detail in the assessment. Applicants should make every
effort to finalise details applicable to the Proposed Development prior to submission of their DCO application. Indeed, as
explained earlier in this advice note, it will be in all parties’ interests for the Applicant to provide as much information as
possible to inform the Pre-application consultation process.

13.  Available here: https://infrastructure.planninginspectorate.gov.uk/legislation-and-advice/advice-notes/
14.  Regulation 20 of The Infrastructure Planning (Environmental Impact Assessment) Regulations 2017
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5.3 Greater detail will aid the Examination and reduce the possibility of a delay in the examination process or a successful
legal challenge, for example on the adequacy of the ES. It is essential that flexibility is proportionately used such that there
is no question of the DCO (if granted) being for a distinct project. Failure to do so may result in successful legal challenge.
Ensuring consistency of approach to flexibility across application documents is therefore essential.

The Development Consent Order

5.4 The DCO is the principal document in the PA2008 process in as much that (if granted) it provides the powers to
implement the Proposed Development. In most cases the DCO will be made as a statutory instrument and sets out the
powers and consent for the Proposed Development. A DCO can also include provisions authorising the Compulsory
Acquisition of land or of interests in or rights over land which is the subject of a DCO application.

5.5 An Applicant may choose to include parameters within the DCO as a practical way to address uncertainty and
provide the required flexibility. Parameters can be secured within the DCO in a variety of ways; for example by inclusion
within principal powers, by inclusion within schedules detailing the Authorised Development or by inclusion within
Requirements. Applicants should take care to ensure that any flexibility sought in their DCO has been consistently and
robustly assessed within their ES.

5.6 Relevant parameters enabling flexibility within a DCO will be project and sector-specific. Examples include:

e maximum/ minimum number of turbines, or maximum turbine blade tip height, associated with an offshore wind farm;
® maximum/ minimum heights or widths of buildings/ structures associated with a strategic rail freight interchange; or
® maximum stack height associated with a gas-fired power station.

5.7 In determining what is an acceptable level of flexibility applicants should have regard to information contained within
relevant NPSs, notably:

e NPS EN-3 which states (paragraph 2.6.43) that the “wind farm operators are unlikely to know precisely which turbines
will be procured for the site until sometime after the consent has been granted”;

e NPS for National Networks which states (paragraph 2.45) that for strategic rail freight interchanges “some degree of
flexibility is needed when schemes are being developed, in order to allow the development to respond to market
requirements as they arise”; and

e NPS for National Networks (paragraphs 4.18 to 4.19) which explains that “in some instances it may not be possible at
the time of the application for development consent for all aspects of the proposal to have been settled in precise
detail”

5.8 The examination will, amongst other things, consider the need for and acceptability of the flexibility included within
the DCO having regard to the relevant NPS (as applicable). Applicants should take particular care to ensure that any
flexibility requested would not (if granted) result in materially different options which could in itself constitute a different
Proposed Development from that assessed in the ES.

5.9 The same principles apply to the scope of powers proposed in any Deemed Marine Licence(s) scheduled to a DCO.

5.10 When drafting other application documents, such as Land Plans or the Statement of Reasons the Applicant will also
need to consider how they take account of the flexibility sought through the DCO.
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Other application documents

5.11  With consistency of approach in mind, where a DCO/ ES seeks to address uncertainty by incorporating a degree of
flexibility, applicants will also need to consider how this is approached in the following other application documents:

e Compulsory Acquisition information:

- LandPlans
- Statement of Reasons
e Consultation Report

® Environmental Permits (if included)
This list is not exhaustive.

6. Conclusions

6.1 The Rochdale Envelope assessment approach is an acknowledged way of assessing a Proposed Development
comprising EIA development where uncertainty exists and necessary flexibility is sought.

6.2 This advice note explains how the Rochdale Envelope assessment approach may be applied in the context of the
PA2008 process and suggests ways to address uncertainty and allowing sufficient flexibility in the DCO to enable the
delivery of the Proposed Development. There are key points and documents required in the PA2008 process where the
implications of seeking that flexibility need to be addressed:

e during Pre-application consultation process;
e within the ES; and

e within the description of the project in the application documents, particularly the DCO but also other application
documents identified elsewhere in this note.

6.3 The challenge for applicants is to ensure that where uncertainty exists and flexibility is sought the following is
achieved:

e that the statutory consultation and publication requirements under the PA2008 (sections 42, 47 and 48) have been
complied with;

e that the likely significant environmental effects from the Proposed Development have been properly assessed and
presented in the ES; and

e that there is a consistent approach to the description of the development addressing the uncertainty and necessary
flexibility across all relevant application documents.

Further information
The Planning Inspectorate, Major Casework Directorate, Temple Quay House, Temple Quay, Bristol BS1 6PN

Email: enquiries@pins.gsi.gov.uk
Telephone: 0303 444 5000
Web: http://infrastructure.planninginspectorate.gov.uk
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TERMS AND ABBREVIATIONS

ABBREVIATION EXPLANATION

Centrica Spirit-Energy

www.centrica.com | www.spirit-energy.com

Centrica North Sea | Spirit Energy North Sea Gas Limited

Gas Limited

CTP Compression Tower Platform (adjoining J6A)

DCA Decommissioning Operations

DCCN Dutch Chamber of Commerce Number

DSV Diving Support Vessel

EALs Environment Acceptance Levels

EL Elevation (relative to Lowest Astronomical Tide)

ESDV Emergency Shutdown Valve

HSE Health and Safety Executive

¢ Inch; 25.4millimetres

ICES International Council for the Exploration of the Sea

Ineos Ineos UK SNS Limited

J6A Markham J6A Platform

JNCC Joint Nature Conservation Committee

JUWB Jack Up Work Barge

km Kilometre

LAT Lowest Astronomical Tide

LSA Low Specific Activity

MAT, SAT Master Application Template, Supplementary Application Template

MCV Monohull Crane Vessel

N,S,E.W North, South, East, West

n/a Not Applicable

NFFO National Federation of Fishermen's Organisations

NL Netherlands

NLCS, UKCS Netherlands Continental Shelf, United Kingdom Continental Shelf

NORM Naturally Occurring Radioactive Material

NUI Normally Unattended Installation

@ (Figure 3.2.1) Diameter

1250025-40 - 1250mm diameter with a wall thickness range between 25-40mm

OPEP Oil Pollution Emergency Plan

OPRED Offshore Petroleum Regulator for Environment and Decommissioning

OSPAR Oslo-Paris Convention

Piggybacked The 2” pipeline is adjacent and clamped to the 12” pipeline throughout its length
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ABBREVIATION EXPLANATION

Platform Installation comprising topsides and jacket
PL, PLU Pipeline Identification Numbers (UK)
PLA Pipeline Operations as defined in MAT Operation Types
PON Petroleum Operations Notice
PWA Pipeline Works Authorisation (Approved by DTi & SSM 30 March 1994)
rMCZ Recommended Marine Conservation Zone
SAC Special Area of Conservation
SCI Sites of Scientific Importance
SFF Scottish Fisherman’s Federation
SLV Shear Leg Vessel
Spirit Energy In November 2017 Centrica Exploration and Production and Bayerngas formed a
Joint Venture called Spirit Energy
SSCV Semi-Submersible Crane Vessel
SSM State Supervision of Mines
ST-1 Markham ST-1 Platform
TOP Top of Plate
TOS Top of Steel
TYP Typical (i.e. Dimensions typical for similar structural members)
UK United Kingdom
WGS84 World Geodetic System 1984
WHPS Wellhead Protection Structure
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1. EXECUTIVE SUMMARY

1.1 Combined Decommissioning Programmes

This document contains two Decommissioning Programmes, one for each set of notices under
Section 29 of the Petroleum Act 1998. The Decommissioning Programmes are:

o The Markham ST-1 installation (a steel jacket and topsides structure); and,
e The associated two pipelines.

Although decommissioning of the ST-1 installation and pipelines is being treated as a standalone
project we will continue to explore cost saving synergies with other projects.

1.2 Requirement for Decommissioning Programmes

Installation: In accordance with the Petroleum Act 1998, Spirt Energy Nederland B.V. (Spirit
Energy) as operator of the Markham field, and on behalf of the Section 29 notice holders (see
Table 1.4.2), is applying to the Offshore Petroleum Regulator for Environment and
Decommissioning (OPRED) to obtain approval for decommissioning the installation detailed in
Section 2 of this document.

Pipelines: In accordance with the Petroleum Act 1998, Spirit Energy Nederland B.V. as operator
of the ST-1 pipelines, and on behalf of the Section 29 notice holders (see Table 1.4.4), is
applying to OPRED to obtain approval for decommissioning the pipelines detailed in Section 2 of
this document.

In conjunction with public, stakeholder and regulatory consultation, the Decommissioning
Programmes are submitted in compliance with national and international regulations and OPRED
guidance notes. The schedule outlined in this document is for a two to three year period due to
begin in 2018. See also Section 8 — partner letters of support.

1.3 Introduction

The Markham field was discovered in 1984 and extends over license blocks 49/5a and 49/10b on
the UK Continental Shelf and license blocks J3b and J6 on the Netherlands Continental Shelf.
ST-1 comprises six wells and a single installation connected via two pipelines (12" and
piggybacked 2” nominal bore) to the Markham J6A installation on the Dutch sector 5.6km
(measured via pipeline length, 5km as the crow flies) from the ST-1 installation. The pipelines
cross the median line into the Dutch sector and are covered by the Markham Treaty. Therefore,
Spirit Energy is also liaising with the State Supervision of Mines and the Ministry of Economic
Affairs in Netherlands. A cessation of production justification was submitted on 22 April 2016.

The ST-1 installation and pipelines as well as the J6A installation are owned by the Markham
partners. ST-1 was installed in 1994 and is a normally unattended installation (NUI) supported by
a four leg steel jacket in a water depth of 31m. Primary control is exercised from J6A. The
decommissioned Stamford and live Grove pipelines cross the ST-1 to J6A pipelines in the J6A
500m zone in the NL sector.

Historically the ST-1 installation also exported gas to J6A from the Windermere installation which
is operated by Ineos UK SNS Limited. The Windermere installation, pipeline and umbilical will be
addressed by separate Decommissioning Programmes submitted independently by Ineos in due
course.

Following public, stakeholder and regulatory consultation, the Decommissioning Programmes will
be submitted without derogation and in full compliance with the OPRED guidance notes. The
Decommissioning Programmes explain the principles of the removal activities and are supported
by an environmental impact assessment. The Decommissioning Programme for the pipelines is
also supported by a comparative assessment.

SPIRIT Markham ST-1 Decommissioning Programmes
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1.4 Overview of Installation/Pipelines Being Decommissioned

1.4.1 Installation

Table 1.4.1: Installation Being Decommissioned

Field(s): Markham (ST-1) Production Type Gas

Water Depth (m) Approx. 31m UKCS Block 49/5a, 49/10b

Surface Installations

Number Type Topsides Weight (Te) Jacket Weight (Te)
1 Steel jacket 1,300 8sg™
Subsea Installation(s) Number of Wells
Number Type Platform Subsea
n/a n/a 6 0
Distance from
Drill Cuttings pile(s) Water Depth (m) Distance to median nearest UK
coastline
Number of Piles Total Estimated volume (m®) km km
0 n/a 2.34 160

Table 1.4.2: Installation Section 29 Notice Holders Details

Section 29 Notice Holder Registration Number Equity Interest (%)
Spirit Energy Nederland B.V. DCCN 34081068 10.3250
Spirit Energy North Sea Limited 04594558 27.2025
Euroil Exploration Limited 02324368 3.06511
Ineos UK SNS Limited 01021338 3.38065
Total E&P UK Limited 00811900 7.35174
Total E&P Nederland B.V. DCCN 27075440 14.7500
Dyas B.V. DCCN 30108055 4.4250
EBN B.V. DCCN 14026250 29.5000
Spirit Energy North Sea Gas Limited SC182822 0.0000

! The jacket weight excludes the weight of conductors. Including conductors this weight increases to 1,219 Te
SPIRIT Markham ST-1 Decommissioning Programmes
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1.4.2 Pipelines

Table 1.4.3: Pipelines Being Decommissioned

Number of Pipelines / Umbilicals

Table 1.4.4: Pipelines Section 29 Notice Holders Details

Section 29 Notice Holder

Registration Number

Equity Interest (%)

Spirit Energy Nederland B.V. DCCN 34081068 10.3250
Spirit Energy North Sea Limited 04594558 27.2025
Euroil Exploration Limited 02324368 3.06511
Ineos UK SNS Limited 01021338 3.38065
Total E&P UK Limited 00811900 7.35174
Total E&P Nederland B.V. DCCN 27075440 14.7500
Dyas B.V. DCCN 30108055 4.4250
EBN B.V. DCCN 14026250 29.5000
Spirit Energy North Sea Gas Limited SC182822 0.0000

1.5 Summary of Proposed Decommissioning Programmes

Table 1.5.1: Summary of Decommissioning Programmes

Reason for Selection

Selected Option

1. Topsides

Proposed Decommissioning Solution

Complete removal and
recycling

Allows jacket to be removed and
maximises recycling of materials

The topsides will be removed and
transported to shore and recycled unless
alternative options are meantime found to
be viable and more appropriate.

Any permit applications required for work
associated with removal of the topsides
(DCA MAT) will be submitted.

2. Jacket/Floating Facility (FPSO etc.)

Complete removal and
recycling

To comply with OSPAR
requirements leaving
unobstructed seabed. Removes a
potential obstruction to fishing
operations and maximises
recycling of materials

The leg piles will be cut 2m below seabed
and the jacket will be removed and
transported to shore for recycling

Any permit applications required for work

associated with removal of the topsides
(DCA MAT) will be submitted.

3. Subsea Installation

n/a

n/a

n/a

4. Pipelines, Flowlines & Umbilicals

Pipelines will be flushed and
left buried in situ.

Both pipelines are sufficiently
buried and stable, posing no
hazard to marine users. Minimal
seabed disturbance, lower
energy usage, reduced risk to

The pipelines will be left in situ.

In the UK sector the pipeline ends will be
excavated locally to the cut location to
ensure that the ends remain buried.
Surveys indicate that both pipelines will

ENERGY
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Table 1.5.1: Summary of Decommissioning Programmes

Selected Option

Reason for Selection

Proposed Decommissioning Solution

personnel engaged in the activity.

remain buried with flooding. Degradation
will occur over a long period within the
seabed sediment, not expected to
represent a hazard to other users of the
sea.

Any permit applications required for work
associated with pipeline pigging, flushing,
cutting and removal (PLA MAT) will be
submitted

In the NL sector, while the tie-in pipe
spools along with the associated concrete
mattresses and sand bags will be fully
recovered, the pipeline itself and the local
concrete mattresses will remain with J6A
until the installation is decommissioned.

5. Wells

Wells will be plugged and
abandoned to comply with
HSE “Offshore Installations
and Wells (Design and
Construction, etc.)
Regulations 1996” and in
accordance with Oil & Gas
UK Guidelines for the
Suspension and
Abandonment of Wells
(Issue 5, July 2015).

Meets the OPRED and HSE
regulatory requirements.

The ST-1 wells will be plugged and
abandoned from the installation with
support from a JUWB. A Master
Application Template (MAT) and the
supporting Subsidiary Application
Template (SAT) will be submitted in
support of activities carried out. A PON5
will also be submitted to the OPRED for
application to abandon the wells.

6. Drill Cuttings

No cuttings pile exists at
ST-1.

Cuttings are widely dispersed
and fall below OSPAR 2006/5
thresholds.

n/a

7. Interdependencies

The whole of the jacket can be removed; there is no cuttings pile. The jacket piles can be cut with small
amounts of seabed sediment being displaced to allow access for cutting. ST-1 is tied into J6A in the NL
sector. In the UK sector, pipeline stabilisation features such as concrete mattresses and sand bags will be
removed as part of the pipeline decommissioning activities, but some of these will remain in situ in the NL
Sector until J6A is decommissioned.

ENERGY

Markham ST-1 Decommissioning Programmes

Page 10 of 49






1.6 Field Location including Field Layout and Adjacent Facilities

S =
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Figure 1.6.1: Markham Field Location in UKCS
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Figure 1.6.2: Markham & Windermere Field Layout
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Sand bags protect
Sand bags protect pipespools and

pipespools and riser connection
riser connection under platform
under platform PWA LIMIT

ST-1 Platform J6A Platform

12" & 2" pipeline risers 12" & 3" pipeline risers

|
_— |
|
g o . !
12" & 2" spool pieces & . 12" & 3"/2" spool pieces &
section of pipeline on seabed : section of pipeline on seabed
LAT UKCS - NLCS

Median Line ~2.2km from ST-1 Platform I Median Line ~2.8km from J6A Platform

19 x concrete mattresses 20 x concrete mattresses

10" & 2" Grove

|

|

| pipeline crossing &

| concrete mattress
A S !

!

es
===

500m Safety Zone
lee ::! 12" & 2" pipelines buried lee 500m Safety Zone ol
DUTY HOLDER D et D pofroee{ << >p
(2" pipeline clamped to 12" pipeline throughout) DUTY HOLDER

Figure 1.6.3: ST-1 installation & pipelines prior to decommissioning

Table 1.6.1: Adjacent Facilities

Type Distance/Direction Information Status

Spirit CTP/J6A Bridge linked Reception for ST-1 Host platform for | Operational
Energy platforms at pipeline, 5km? South East | various subsea
Markham of ST-1 platform gas tiebacks.

Exports gas and
WGS84 | 53.823484 condensate to

Decimal | 2 943308 Wintershall

= : operated K-13A
WGS84 | 53°49.409'N | [iatform, which

Dec Min | 02°56.598' E | in turn exports to
Den Helder in
the Netherlands

Spirit PL2319 10” gas From Grove platform to Markham Operational
Energy PL2320 pipeline and 2” | reception at CTP/J6A, platform is host
methanol line 13.4km long for the Grove
platform; These
WG_884 53.716636 two pipelines
Decimal | 2 854994 cross over

o || e,
Dec Min | 02°51.300' E '

Spirit PL2567 6” gas pipeline | From Stamford wellhead The Stamford Decommissioned
Energy PLU2568 and umbilical (removed to shore) to pipelines cross

Markham J6A ~7.5km over PL992 and

long PL993 and cross

over PL2353
WGS84 53.823247 and PL2354 at

Decimal | 2.943719 J6A

WGS84 | 53°49.395' N
Dec Min | 02° 56,623’ E

Spirit PL2353 10” gas From Chiswick to These pipelines | Operational
Energy PL2354 pipeline and 2" | CTP/J6A, 18.3km long are crossed by
methanol line PL2567 (flexible

WGS84 53.823484

; riser) and
Decimal | 2 943308

% 5km as the crow flies; 5.6km measured along the pipelines
SPIRIT Markham ST-1 Decommissioning Programmes
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Table 1.6.1: Adjacent Facilities

Owner Type Distance/Direction Information Status
WGS84 | 53°49.409' N | PLU2568 at J6A
Dec Min | 02° 56.508' E
Ineos Windermere | Platform, 8” Windermere platform is ST-1 provides Production
platform, gas pipeline & | 6.5km west of ST-1, Windermere with | ceased
PL1273 2” umbilical PL1273 & umbilical 6.8km | electrical power,
PL1273.1 long gﬁgngls
PL1273.2 \ISVG$84I 53.8322819 Windermere
PL1273.3 ecimal 1 002.7727297 | exports gas via
WGSs4 | 53°49.9377 | ST
Dec Min | 002°46.364'
Total No ID 4.5” gas At J6A (from K4-aD, Wholly routed in | Operational
pipeline and 3” | 7.3km long) Dutch Sector
umbilical from K4-aD to
J6A
Total No ID 14” gas At J6A (from K1-A, 9.1km | Wholly routed in | Operational
pipeline and 2” | long) Dutch Sector
methanol line from K1-A to
J6A
Wintershall | No ID 24" gas export | At J6A (to K13-A 85.8km Wholly routed in | Operational
Noordzee line long) Dutch Sector
B.V.
Impacts of Decommissioning Proposals
No impact is expected.
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Figure 1.6.4: Markham & ST-1 Adjacent Facilities
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1.7 Industrial Implications

The activities to decommission the ST-1 wells, installation and pipelines will be completed using
a jack up work barge, a crane vessel and a Diving Support Vessel (DSV).

It is Spirit Energy’s intention to develop a contract strategy that will result in an efficient and cost
effective execution of the decommissioning works. Where appropriate existing framework
agreements may be used for decommissioning of the pipelines, and pipeline stabilisation
features. Spirit Energy will also try to combine ST-1 decommissioning activities with other
development or decommissioning activities to reduce mobilisation costs should the opportunity
arise. The decommissioning schedule is extended to allow flexibility for when decommissioning
operations are carried out and completed.
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2. DESCRIPTION OF ITEMS TO BE DECOMMISSIONED

2.1 Installation: Surface Facilities

Table 2.1.1: Surface Facilities Information

Topsides/

o Facilities

Facility Location : : Weight
Type Weight No of  Weight Number Number

(Te) modules (Te) of legs  of piles

Jacket (if applicable)

Name
of piles
(Te)
WGS84 | 53.842116 1,299 1 1,219 4 4 662
STl Small | Pecimal | 2 867643

Plattorm | *€d  [\vGss4 |53°50.527' N

steel Decimal | 02°52.059' E
Minute

Note: The jacket weight (1,219Te) includes the weight of conductors

2.2 Installations: Subsea including Stabilisation Features

Table 2.2.1: Installations: Subsea including Stabilisation Features

Subsea installatian:,ait:cr:(leL;ding Stabilisation Number V\Zizger:t Location Comments/Status
(Te)

Wellheads n/a
WHPS n/a
Tree n/a
Concrete mattresses n/a
Sand or grout bags n/a
Formwork n/a
Fronded mattresses n/a
Rock emplacement n/a

SPIRIT Markham ST-1 Decommissioning Programmes
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2.3 Pipelines including stabilisation features

Table 2.3.1: Flowline/Pipeline/lUmbilical Information

Pipeline

Description(") Region Number D|?'iln§)ter Length Description of Product From —.To End Burial Status Pipeline Current
(as per (inches) (m) Component Parts  Conveyed Points Status Content
PWA)
Riser at UK PL992 127 58 Steel pipe with 0.5 | Wet dense | ESDV to bottom n/a Operational | Hydrocarbons
ST-1 mm fusion bonded | phase gas of ST-1 riser
epoxy anti-
corrosion coating
Spool pieces UK PL992 127 88 Steel pipework with | Wet dense ST-1 platform Covered by Operational Hydrocarbon
at ST-1 0.5 mm fusion phase gas base of riser to concrete
bonded epoxy anti- start of pipeline mattresses
corrosion coating
Flowline UK PL992 12" 2,350® Steel pipeline with | Wet dense End of ST-1 Trenched and | Operational | Hydrocarbon
0.5 mm fusion phase gas platform spool buried (for
bonded epoxy anti- pieces to burial profile
corrosion coating Median line please refer to
Figure 6.6.1)
Flowline NL PL992 12> 3,130 Steel pipeline with | Wet dense Median line to Trenched and | Operational | Hydrocarbon
0.5 mm fusion phase gas end of J6A buried (for
bonded epoxy anti- platform spool burial profile
corrosion coating pieces please refer to
Figure 6.6.1)
Spool pieces NL PL992 127 49 Steel pipework with | Wet dense From end of Covered by Operational | Hydrocarbon
at J6A 0.5 mm fusion phase gas | pipeline to base concrete
bonded epoxy anti- of J6A platform mattresses
corrosion coating riser
Riser at UK PL993 2’ 58 Steel pipeline with Methanol ESDV to bottom n/a Operational Methanol
ST-1 0.5 mm fusion of ST-1 riser
bonded epoxy anti-
corrosion coating
SPIRIT Markham ST-1 Decommissioning Programmes
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Table 2.3.1: Flowline/Pipeline/Umbilical Information

Pipeline DI "
lameter From —To End

Product Current

Description®

) : Number
Region
(as per

PWA)

Length

(NB) (m)

(inches)

Description of
Component Parts

Conveyed

Points

Burial Status

Pipeline
Status

Content

Spool pieces UK PL993 2’ 93 Steel pipework with Methanol ST-1 platform Covered by Operational Methanol
at ST-1 0.5 mm fusion base of riser to concrete
bonded epoxy anti- start of pipeline mattresses
corrosion coating
Pipeline UK PL993 2" 2,347% | Steel pipeline with | Methanol End of ST-1 Trenched and | Operational Methanol
0.5 mm fusion platform spool buried (for
bonded epoxy anti- pieces to burial profile
corrosion coating Median line please refer to
Figure 6.6.1)
Pipeline NL PL993 2’ 3,127 Steel pipeline with Methanol Median line to Trenched and | Operational Methanol
0.5 mm fusion end of J6A buried (for
bonded epoxy anti- platform spool burial profile
corrosion coating pieces please refer to
Figure 6.6.1)
Spool pieces NL PL993 2°/3” 52 Steel pipework with Methanol From end of Covered by Operational Methanol
at J6A 0.5 mm fusion pipeline to base concrete
bonded epoxy anti- of J6A 3” mattresses
corrosion coating platform riser®®

* The 3” Methanol and 12” gas pipelines risers at JBA (NL sector) are not listed here on the basis that they were originally installed with the J6A jacket.

® It is acknowledged that the dimensions for the 2” (PL993) and 12” (PL992) pipelines differ slightly from those quoted in the original PWA (UK Sector). The flowline &
methanol pipeline dimensions included here are obtained from ‘as-laid’ survey data. While the lengths of the 12” pipe spools are the same as quoted in the original
PWA, the 2” pipe spools are found to be ~5m longer. The discrepancy can be largely explained by the overall length of the 2” pipeline being ~6m shorter than the 12”
pipeline, with any remaining discrepancy between the 2” and 12” pipelines being catered for by the relative orientation of each of the pipeline risers.
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Stabilisation Feature

Table 2.3.2; Subsea Pipeline Stabilisation Features

Total Number

Total Weight (Te)

Locations

Exposed/Buried/Condition

Concrete ‘linklok’ mattresses 39 181 19 within vicinity of ST-1 platform Survey data suggests that all
20 within vicinity of J6A platform mattresses are exposed
Locations as shown in Figure 2.3.1
Sand bags UK - 200 ~5 (UK) Located local to each of the ST-1 and | Assumed exposed; no survey
NL — 200 ~5 (NL) J6A jacket structures within 500m data available
. 3 zones as shown in Figure 2.3.1
Equivalent to ~5m”)
Rock emplacement 0 n/a n/a No rock emplacements recorded
Formwork n/a
Fronded Mattresses n/a
Other n/a
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Figure 2.3.1: Sketch showing ST-1 pipeline disconnections & stabilisation features
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2.4 Wells

Table 2.4.1: Well Information

Platform Wells Designation Status Category of Well
49/5a-B1 Gas production Shut-in PL1.1.1
49/5a-B2 Gas production Shut-in PL1.1.1
49/5a-B3 Gas production Shut-in PL1.1.1
49/5a-B4 Gas production Shut-in PL1.1.1
49/5a-B5 Gas production Shut-in PL1.1.1
49/5a-B6 Gas production Shut-in PL1.1.1

For details of well categorisation see the Oil & Gas UK Guidelines for the Suspension or
Abandonment of Wells. Issue 5, Appendix D, July 2015.

2.5 Drill Cuttings

(See Section 3.7 for further information)

Table 2.5.1: Drill Cuttings Pile Information

Estimated volume
of cuttings (m®)

Location of Pile Centre (Latitude/Longitude) Seabed Area (m2)

No drill cuttings pile exists at ST-1. See Section 3 of the | n/a n/a
Environmental Decommissioning Survey [3] in section 7.

2.6 Inventory Estimates

Estimated Inventory: Installations

2.48% 0.94%

B Steel {95.6%)
B Plastics/Rubber (0.98%)
= Non-Ferrous Metals (2.48%)

M Concrete/Grout
/Sand (0.94%)

Total tonnage = 3,180 Te 95.60%

Figure 2.6.1: Pie chart of estimated inventories (Installations)
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Please refer to Section 6.6 of the Environmental Impact Assessment [1] in section 7 for further
details.

Estimated Inventory: Pipelines & Stabilisation Features

17.65%

1.13%

0.83%/\

m Steel (80.39%)
M Plastics/Rubber (0.83%)
1 Non-Ferrous Metals (1.13%)

MW Concrete/Grout
/Sand (17.65%)

Total tonnage = 1,156 Te

Figure 2.6.2: Pie chart of estimated inventory (Pipelines)

Please refer to Section 6.6 of the Environmental Impact Assessment [1] in section 7 for further
details.

3. REMOVAL AND DISPOSAL METHODS

Wastes generated during decommissioning will be segregated and recorded by type and
periodically transported to shore in an auditable manner through licensed waste contractors.
Steel and other recyclable metal are estimated to account for the greatest proportion of the
materials inventory.

3.1 Topsides
3.1.1 Topsides Decommissioning Overview

Topsides description: the ST-1 topside structure comprises three levels and weighs
approximately 1,299Te. It consists of: the cellar deck EL +19.500m, the mezzanine deck EL
+23.500m, and the weather deck EL +27.500m (Figure 3.1.1). The main topsides plan area is
26.3m x 22.0m with the wellheads set above the cellar deck and the Xmas trees above the
mezzanine deck. An eight-man accommodation unit is located on the cellar deck and a pedestal
crane is on the weather deck.

Removal method: the topsides will be completely removed and returned to shore. Possible
methods are described in Table 3.1.2.

A final decision on removal methods will be made following a commercial tendering process.
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Figure 3.1.1: Schematic of ST-1 topsides looking south
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Preparation & cleaning: The methods that will be used to flush, purge and clean the topsides
prior to removal to shore are summarised in Table 3.1.1.

Table 3.1.1: Cleaning of topsides for removal

Waste type

On-board hydrocarbons

Composition of Waste

Full recovery

Disposal Route

Return to shore for separation and use.

Other hazardous materials

The presence of NORM
will be identified

NORM, if present, will be disposed of in
accordance with the appropriate permit

Original paint coating

The presence of lead
based paints will be
identified

May give off toxic fumes / dust if flame-
cutting or grinding / blasting is used so
appropriate safety measures will be taken.

Painted items will be disposed of onshore
with consideration given to any toxic
components.

Asbestos and ceramic fibre

Asbestos is not present
on the installation itself
but small quantities are
expected to be present
in the free-fall lifeboat.

Asbestos will be disposed of via an
appropriately licenced waste management
contractor.

Table 3.1.2: Topside Removal Methods

1) Semi-Submersible Crane Vessel ; 2) Monohull Crane Vessel [M; 3) Shear Leg Vessel M; 4) Jack up
Work barge M; 5) Piece small or large ; 6) Complete with jacket M;

Method Description

Single lift removal by
SSCV/MCV/SLV

Removal of topsides and jacket as a complete unit followed by transportation to
shore for re-use, recycling, and disposal as appropriate

Single lift removal with
jacket by SSCV / MCV /
SLV

Removal of topsides as a single unit followed by transportation to shore for re-
use, recycling, disposal as appropriate

Piece-small or piece-
large removal using
JuwB

Removal of topsides in a series of smaller sub-units making use of the JUWB
used for the well decommissioning activities, followed by transportation to shore
for a programme of re-use, recycling or disposal as appropriate

Proposed removal
method and disposal
route

Removal of topsides and jacket followed by transportation to shore for re-
use, recycling, and final disposal to landfill as appropriate. A final decision
on the decommissioning method will be made following a commercial
tendering process.

3.2 Jacket
3.21

Jacket Decommissioning Overview

The jacket weighs approximately 888Te, excluding the weight of 30" conductors (1,219Te
includes the weight of conductors). The legs will be cut at an appropriate elevation to allow the lift
aids to be installed, and the jacket will be removed in a single lift, see Figure 3.2.1 below. The
piles will be cut internally 2m below the sea bed unless any difficulties are encountered and an
external excavation is required to access the piles, in which case OPRED will be consulted

before the piles are cut.
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Figure 3.2.1: Jacket Elevations
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Table 3.2.1: Jacket Decommissioning Methods

1) Semi-Submersible Crane Vessel ; 2) Monohull Crane Vessel ; 3) Shear Leg Vessel M; 4) Jack up
Work barge ¥; 5) Complete with topsides M

Method Description

Single lift removal by Removal of topsides and jacket as a complete unit followed by transportation to
SSCV/MCV /SLV shore for re-use, recycling, and disposal as appropriate.

Single lift removal with Removal of jacket as a single unit followed by transportation to shore for re-use,
jacket by SSCV / MCV / | recycling, disposal as appropriate

SLV

Proposed removal Removal of jacket as a single unit followed by transportation to shore for
method and disposal re-use, recycling, and final disposal to landfill as appropriate. A final
route decision on the decommissioning method will be made following a

commercial tendering process.

3.3 Subsea Installation(s) and Stabilisation Feature(s)

Table 3.3.1: Subsea Installation(s) and Stabilisation Feature(s)

Subsea installation(s) and Disposal Route (if

stabilisation feature(s) N9 Spder applicable)
Wellhead n/a
Manifold n/a
Template n/a
Wellhead protection structure n/a
Tree n/a
Concrete mattresses n/a
Sand and grout bags n/a
Formwork n/a
Fronded mattresses n/a
Deposited rock n/a
Other n/a
SPIRIT Markham ST-1 Decommissioning Programmes
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3.4 Pipelines

Decommissioning Options:

The following options considered (and identified in terms of applicability to the pipelines in Table

3.4.1) are:

Option 1 — Complete removal;

Option 2 — Partial removal and make the pipeline ends safe.

Table 3.4.1: Pipeline or Pipeline Groups Decommissioning Options

Condition of

Pipeline or : . .
Group line/group (Surface Whole or part of Decommissioning options
laid/Trenched/ Buried/ pipeline/group considered
(as per PWA) Spanning)

PL992 Trenched & naturally | Whole pipeline 1,2
backfilled

PL993 Trenched & naturally | Whole pipeline 1,2
backfilled

3.4.1 Comparative Assessment Method

A comparative assessment of the decommissioning options was completed in accordance with

the Spirit Energy guidance for

comparative assessments for

decommissioning. Each

decommissioning option was quantitatively and qualitatively assessed against safety,
environmental, technical, societal, and cost criteria. Please refer [2] in section 7 for details.

3.4.2 Outcome of Comparative Assessment:

Pipeline or Group

Table 3.4.2: Outcomes of Comparative Assessment

Recommended Option

Justification

PL992 & PL993

Option 2: Partial removal, leaving the majority
of the pipeline in situ and making safe the
ends.

At the ST-1 installation (UK) the pipe spools
for both pipelines will be disconnected from the
base of the risers, and approximately
88m/93m (127/2” pipeline respectively) of spool
pieces will be recovered. A further 60m
(approx.) of the pipeline(s) will be removed
from where they are bolted to the pipeline
spools to the end of the transition, cut at a
depth of at least 0.6m to top of pipe below the
seabed as shown in Figure 2.3.1.

At the J6A installation (NL), due to the location
of the Grove pipeline crossings only the tie-in
pipe spool(s) (approximately 49m/52m (12"/
3”/2” pipeline respectively) and associated
concrete mattresses will be recovered. In order
to minimise potential complications with the
Grove pipeline crossing the pipeline on the
seabed and the transition section will remain in
place untii the J6A installation is
decommissioned.

The majority of the pipelines will be
left in situ. Minimal seabed
disturbance, lower energy usage,
reduced risk to personnel and
lower cost all contribute to the
proposed recommendation. Most
of the seabed area comprises
gravelly sand towards the ST-1
end and sandy gravel towards the
J6A end.

The pipelines are buried to a depth
of >1.0m for most of their length,
and will be safe to leave in situ.
Minimal seabed disturbance, lower
energy usage and reduced risk to
personnel all contribute to the
proposed recommendation. Please
refer to Appendix A.1 for burial
profiles.

Monitoring to confirm the pipeline
remains buried will be completed
to a schedule agreed with OPRED
(UK) and SSM (NL) regulators.
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3.5 Pipeline Stabilisation Features

All concrete mattresses and sand bags in UK will be recovered to shore. The removal of some
materials in NL will be deferred due to the proximity of the two Grove pipeline crossings.

Table 3.5.1: Pipeline Stabilisation Features

Disposal Route (if

Stabilisation features Number Option .
applicable)
Concrete ‘linklok’ mattresses 39 19 fully recovered (UK) | Recover to shore for
(over pipeline spools, pipeline 8 fully recovered (NL) reuse, recycling or
on seabed and transition disposal. Remainder to
) 12 deferred (NL) .
sections) be left until
decommissioned along
with Markham J6A
Sand bags ~200 (UK) Fully recovered (UK) Recover to shore for
~200 (NL) Fully recovered (NL) reuse, recycling or
disposal.
Deposited Rock n/a
Formwork n/a
Fronded Mattresses n/a
Other n/a
3.6 Wells

Table 3.6.1: Well Plug and Abandonment

The Markham (ST-1) field consists of six production wells (49/5a-B1, B2, B3, B4, B5 & B6). The wells
listed in Section 2.4 (Table 2.4.1) on page 20 will be plugged and finally abandoned in accordance with
latest version of the Oil & Gas UK Guidelines for the Suspension and Abandonment of Wells (Issue 5,
July 2015). A Master Application Template (MAT) and the supporting Subsidiary Application Template
(SAT) will be submitted in support of works carried out. A PON5 will also be submitted to OPRED for
application to abandon the wells. Well abandonment is scheduled to occur March 2018.

3.7 Drill Cuttings

There are no existing drill cuttings associated with ST-1. This conclusion is supported by the 2013 survey
data. The bathymetry data obtained from the 2013 survey showed no evidence of an accumulation of
cuttings at the well locations (see Section 2.7 of the Environmental Decommissioning Survey [3] in section
7). The level of barium (an indicator of the presence of contamination from drilling) was below published
guidance levels in the immediate vicinity of the ST-1 installation.
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3.8 Waste Streams

Waste Stream
Bulk liquids

Marine growth

NORM/LSA
Scale

Asbestos

Other
hazardous
wastes

Onshore
Dismantling

Table 3.8.1: Waste Stream Management Methods
Removal and Disposal method

Residual hydrocarbons will be removed from topsides and any associated bulk
seawater from topsides will be cleaned and disposed overboard under permit. The 12”
pipeline will be pigged, flushed and left filled with seawater. The corrosion inhibitor and
methanol will be removed from the smaller 2°/3” methanol line prior to the start of the
decommissioning activities. Any residual fluids from within these pipelines will be
released to marine environment under permit prior to removal to shore. Further
cleaning and decontamination will take place onshore prior to recycling / re-use.

Where necessary and practicable to allow access some marine growth will be
removed offshore. The remainder will be brought to shore and disposed of according
to guidelines and company policies.

NORM is expected and has been seen before in the coalescer and separators. Tests
for NORM will be undertaken offshore and any NORM encountered will be dealt with
and disposed of in accordance with guidelines and company policies and under
appropriate permit.

No asbestos is expected on the installation but small quantities are expected to be
present in free fall life boat e.g. heat protection of engine and exhaust; the final
disposal route will depend on the quantities found, but will be dealt with and disposed
of in accordance with guidelines and company policies.

Will be recovered to shore and disposed of according to guidelines and company
policies and under appropriate permit.

Appropriate licensed sites will be selected. Dismantling site must demonstrate proven
disposal track record and waste stream management throughout the deconstruction

sites process and demonstrate their ability to deliver innovative reuse and recycling options.

Table 3.8.2: Inventory Disposition

Total Planned
Inventory tonnage to
Tonnage shore

Planned tonnage
decommissioned
in situ

Planned tonnage
left in situ
(deferred)

Inventory Region

UK

Installations
Netherlands

UK

Pipelines

Netherlands

A distinction is made between the planned quantity decommissioned in situ and that in the Dutch
sector left for decommissioning at a later date (deferred). The quantity decommissioned in situ
comprises the majority of the flowlines inclusive of protective coating and piggyback clamps. The
section of flowline protected by concrete mattresses and the transition section will be removed
when the J6A installation is decommissioned at some point in the future. In order to minimise
complications associated with the Grove pipeline crossing only tie-in pipe spools and concrete
mattresses covering them (estimated at ~8 no.) will be recovered at this time. The pipe spools
will be disconnected from the bottom of the riser at J6A and from the flowline at the pipeline
flanges and removed. The two risers (12" and 3”) will be removed along with the J6A installation
when it is decommissioned sometime in the future. As they were installed with the J6A
installation their weight is not accounted for here.

All recovered material will be transported onshore for reuse, recycling or disposal. It is not
possible to predict the market for reusable materials with any confidence; so the figures in Table

SPIRIT
ENERGY

Markham ST-1 Decommissioning Programmes
Page 28 of 49





3.8.3 are disposal aspirations.

Table 3.8.3: Reuse, Recycle & Disposal Aspirations for Recovered Material

Inventory Region Re-use Recycle Disposal

UK (2,482 Tonnes)
NL (O Tonnes)

UK (120 Tonnes)
NL (51 Tonnes)

Installations

Pipelines

Please refer to Section 5.6 of the Environmental Impact Assessment [1] in section 7 for further
details.
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4. ENVIRONMENTAL IMPACT ASSESSMENT

4.1 Environmental Sensitivities

Table 4.1.1: Environmental Sensitivities [Reference [1] in Table 6.6.1]

Environmental Receptor Main Features

Conservation Interests The nearest protected areas to ST-1 installation are the Klaverbank SClI,
the North Norfolk Sandbanks and Saturn Reef SCI and the Dogger
Bank SAC located c.2 km east, 35 km south and 50 km north,
respectively. The nearest rMCZ to the area is the Markham’s Triangle
located c.3 km north of the development.

Seabed Installation survey data was interpreted as showing a sandy seabed
along the pipeline route with some areas of overlying gravel and
pebbles. The 2013 survey showed the seabed sediments in the area to
comprise fine to medium rippled sand with occasional shell fragments
and gravel. Trawl scars have been identified throughout the area. Water
depths within the survey area ranged between 25.5 m and 52.2 m below
LAT with the main pipeline corridor having a gentle slope ranging from
32 m to 35 m below LAT northwest to southeast

Atmosphere ST-1 is in a remote location, with the closest installation being J6-A
approximately 5.5km east. The area has moderate shipping activity.
Therefore atmosphere is anticipated not to have elevated levels of
combustion gasses and air quality is anticipated to be below EALs and
in line with published background data.

Birds Seabirds are generally not at risk from routine offshore operations.
However, they may be vulnerable to pollution from less regular
activities, for example from accidental hydrocarbon discharges. JNCC
has produced an Offshore Vulnerability Index (OVI) for seabirds
encountered within each offshore licence block within the North Sea.
The seabird vulnerability to surface pollution in the vicinity of ST-1 is
variable throughout the year. In Block 49/5 vulnerability is very high in
November and December, moderate in June, August and September
and high for the rest of the year. Overall annual vulnerability is
considered moderate in Block 49/5.

Fish Spawning and nursery areas cannot be defined with absolute accuracy
and are found to shift over time. Low density nursery areas of anglerfish,
cod, herring, mackerel, sandeel, spurdog and tope shark. Low densities
of cod, whiting, herring, sandeels and sole were also found to spawn in

the area.

An assessment of the physical characteristics of the ST-1 site in terms
of herring spawning potential showed that the majority of the survey
area was characterised as having no to low herring spawning potential
due to the lack of localised elevation and gravel sediments. One station
(station 11 which is 1km away from ST-1 perpendicular to the tidal axis)
was considered to have moderate potential for herring spawning due to
the presence of a small proportion of gravel.

Marine Mammals Harbour porpoise, minke whale, pilot whale and white-beaked dolphin
have been sighted in the area around ST-1.

Grey and harbour seals are both known to occur within the Dogger Bank
SAC and the rMCZ Markham’s Triangle as the abundance of sandeels
in Markham’s Triangle form a key food source for seals. As such it is
possible that seals may pass through the area around ST-1, but they
are unlikely to spend significant periods there, particularly during the
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Table 4.1.1: Environmental Sensitivities [Reference [1] in Table 6.6.1]

Environmental Receptor Main Features

pupping and moulting seasons when they will spend more time ashore.
Overall seal abundance in the area is low.

Fishing Industry The ST-1 installation lies in ICES rectangle 36F2. The UK fishing effort
within this area varies throughout the year and annually can be
considered low with an average fishing effort of 140 days per annum
(2010 — 2013). Approximately 0.07 % of total UK landings between 2010
and 2013 were taken from the area. The area is targeted primarily for
demersal species. The data suggests that ICES rectangle 36F2 is of
relatively low value to the UK fishing industry.

Other Users of the Sea Block 49/5 is in an area of moderate shipping activity. The nearest
shipping lane is c.7 km north of ST-1. There are a further two shipping
lanes 15 km and 27 km to the south west.

The Markham field is located in a region well developed by the oil and
gas industry.

There are no military exercise areas in the vicinity of ST-1.

ST-1 is located at the eastern boundary of the Hornsea offshore
windfarm licensed area; however, there are currently no existing wind

farm developments or wind farms developments with planning
permission in the vicinity of the ST-1 area.

Onshore Communities Cleaning, engineering down and dismantling of the structures when
brought onshore have the potential to cause disturbance to the local
community. Such disturbance could take the form of increased noise
and vibration, odour, light, dust, gaseous emissions and visual
disturbance. However, as the facilities being considered for the work
regularly undertake work of this kind, the onshore activities associated
with decommissioning of ST-1 are unlikely to represent an increase in
current impacts to the community.
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4.2 Potential Environmental Impacts and their Management

Environmental Impact Assessment Summary:

There will be some planned and unplanned environmental impacts arising from decommissioning the ST-1 infrastructure. Long-term environmental
impacts from the decommissioning operations are expected to be low. Incremental cumulative impacts and trans-boundary effects associated with
the planned decommissioning operations are expected to be low.

Overview:

Activity

Main Impacts

Table 4.2.1: Environmental Impact Management [Reference [1] in Table 6.6.1]

Management

Topsides removal

Decommissioning of the topside will require
cutting of the facilities at the surface and lifting
activities using anchored large lift vessels. The
removal may lead to discharges of residual
fluids from the topsides, including drainage
spaces.

The principle impacts will include:

physical presence of vessels and equipment
energy use and atmospheric emissions
underwater noise from vessels,

surface noise from cutting

discharges to the marine environment from
vessels and residues from topsides

disturbance of the seabed from anchors
production of waste materials

Risks of additional impact will include:

disturbance to the seabed from potential
dropped objects

large and small hydrocarbon and chemical
releases to the marine environment

disruption to fishing activities

All planned impacts are expected to be short-term and localised
and of low significance provided the proposed mitigation
measures are implemented when carrying out the topside
decommissioning activities.

The exception to this is the risk of a large hydrocarbon releases
which could have the potential to have a moderate significant
impact.

The assessment of potential cumulative impacts concludes that
no significant impacts are expected to occur as a result of
decommissioning operations.

Activities will be planned to be executed as efficiently as possible,
minimising cutting in order to reduce the potential noise impacts.

The contractors’ capability, processes and procedures will be
subject to audit and evaluation as part of the selection process
and their vessels will be audited as part of selection and pre-
mobilisation and the marine assurance standard adhered to.

Vessels will be managed to minimise the durations required and
associated discharge. In addition, on board operational practices
will address fuel efficiency, noise management and minimise
waste.

Anchoring procedures will be developed.

Risk assessments will be undertaken for the work at key stages
throughout planning and execution.
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Activity

Main Impacts

Table 4.2.1: Environmental Impact Management [Reference [1] in Table 6.6.1]

Management

The waste hierarchy will be followed with material being
segregated and reused where practicable, and recycling where
possible. Waste material will only be sent to landfill if no other
options are possible.

Spirit Energy will continue to monitor the performance of the
contractor throughout via our offshore representatives.

Compliance with EU and UK waste legislation and duty of care.

A post decommissioning debris survey will be conducted and any
debris recovered.

As part of the OPEP specialist oil spill management and response
services will be in place, to minimise impacts from potential
releases to the marine environment.

Jacket removal

Decommissioning of the jacket will require
cutting of the facilities at the seabed and lifting
activities using anchored large lift vessels. The
piles will be cut below the seabed which may
require local water jetting of sediments and
temporary placement of equipment and
components.

The principle impacts will include:
e physical presence of vessels and equipment
e energy use and atmospheric emissions

e underwater noise from vessels, cutting and
excavation operations

e discharges to the marine environment from
vessels

e disturbance of the seabed
e production of waste materials
Risks of additional impact will include:

e disturbance to the seabed from potential
dropped objects

All planned impacts are expected to be short-term and localised
and of low significance provided the proposed mitigation
measures are implemented when carrying out the jacket
decommissioning activities.

The exception to this is the risk of a large hydrocarbon releases
which could have the potential to have a moderate significant
impact.

The assessment of potential cumulative impacts concludes that
no significant impacts are expected to occur as a result of
decommissioning operations.

Activities will be planned to be executed as efficiently as possible,
minimising cutting and disturbance of the seabed in order to
reduce the potential for impact on the area around the jacket.

The contractors’ capability, processes and procedures will be
subject to audit and evaluation as part of the selection process
and their vessels will be audited as part of selection and pre-
mobilisation and the marine assurance standard adhered to.

Vessels will be managed to minimise the durations required and
associated discharge. In addition, on board operational practices
will address fuel efficiency, noise management and minimise
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Activity

Main Impacts

Table 4.2.1: Environmental Impact Management [Reference [1] in Table 6.6.1]

Management

e large and small hydrocarbon and chemical
releases to the marine environment

e disruption to fishing activities

waste.
Anchoring procedures will be developed.

Risk assessments will be undertaken for the work at key stages
throughout planning and execution.

The waste hierarchy will be followed with material being
segregated and reused where practicable and by recycling where
possible. Waste material will only be sent to landfill if no other
options are possible.

Spirit Energy will continue to monitor the performance of the
contractor throughout via our offshore representatives.

Compliance with EU and UK waste legislation and duty of care.

A post decommissioning debris survey will be conducted and any
debris recovered.

As part of the OPEP specialist oil spill management and response
services will be in place, to minimise impacts from potential
releases to the marine environment.

Subsea installation removal

n/a

n/a

Decommissioning pipelines

Decommissioning of the pipelines in situ will
require activities such as local water-jetting of
sediments, cutting and temporary placement of
equipment or components. Any exposed
pipeline ends will be cut back at the buried
location. Removed components will be lifted
from the seabed by DSV. Principal impacts will
include

e disturbance of the seabed from cutting and
removal activities

e noise from removal and cutting activities
and operational support vessels

e operational discharges from vessels
e production of waste material

Activities will be planned to be executed as efficiently as possible,
minimising disturbance of the seabed in order to reduce the
potential for impact on the area around the pipelines.

Consideration will be given where equipment and/or components
should be temporarily placed on the seabed prior to removal,
seeking to minimise the requirement wherever possible.

Vessels will be managed to minimise the durations required and
associated discharges. In addition, on board operational practices
will address fuel efficiency, noise management and minimise
waste.
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Table 4.2.1: Environmental Impact Management [Reference [1] in Table 6.6.1]

Activity

Main Impacts

These effects are expected to be short-term and
localised. The seabed and associated
ecosystem is expected to recover rapidly once
activities cease.

Management

Decommissioning stabilisation features

The Decommissioning Programmes include the
removal of existing concrete mattresses and
sand bags. Mattresses and sand bags will be
lifted from the seabed by DSV. Impacts will
include disturbance of the seabed and noise
from vessels. These effects are expected to be
short-term and localised. The seabed and
associated ecosystem is expected to recover
rapidly once activities cease.

Activities will be planned to be executed as efficiently as possible,
minimising disturbance of the seabed in order to reduce the
potential for impact.

Consideration will be given to how the work is to be conducted
seeking to minimise the requirement wherever possible.

Vessels will be managed to minimise the durations required and
associated discharges.

In addition on board operational practices will address fuel
efficiency, noise management and minimise waste, in accordance
with the marine assurance standard.

Decommissioning Drill Cuttings

n/a

n/a
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5. INTERESTED PARTY CONSULTATIONS

5.1 General

During the public consultation period (13 July 2016 to 10 August 2016), copies of the
Decommissioning Programmes and supporting documents were forwarded to the following
Statutory Consultees:

o The National Federation of Fishermen’s Organisations (NFFO);

o The Scottish Fishermen’s Federation (SFF);

o The Northern Ireland Fish Producer’s Organisation (NIFPO); and,
¢ Global Marine Systems Limited (GMS).

Meetings and telephone calls have been held with NFFO to advise of progress and to provide
more detail of the proposals.

We also sent copies of the Decommissioning Programmes and supporting documents to
Markham Partners listed in Table 1.4.4.

Copies of the Decommissioning Programmes and supporting documents were also made
available as a download from the Spirit Energy website:

https://www.spirit-energy.com/assets-locations/decommissioning®

A bound copy of the Decommissioning Programmes was also made available in the Great
Yarmouth Community Library.

A public notice was published in both the Eastern Daily Press and the London Gazette on 13 July
2016 (please refer to Appendix B.1 for a copy of the public notice). The public notice gave
instructions for representations to be made in writing by Tuesday 10 August 2016. Spirit Energy
received no comments or any written or verbal representation from the public in direct response
to the public notice or during the public consultation period.

Copies were also submitted for consideration to OPRED.

Table 5.1.1: Summary of Stakeholder Comments

Who Comment Response
INFORMAL CONSULTATIONS

Markham Markham Partners have raised no concerns or have | Refer Appendix B.6
Partners adverse comment to make in relation to the draft ST-
1 Decommissioning Programmes

STATUTORY CONSULTATIONS

National The NFFO have no adverse comments to make on | Refer Appendix B.2
Federation of the proposals
Fishermen’s
Organisation

Scottish Given the locality of this particular Field, the SFF | Refer Appendix B.3
Fishermen’s advise that the SFF is content to leave it with the
Federation National Federation of Fishermen's Organisations
(NFFO) to respond on the proposals

% This web address was www.centrica.com/decommissioning prior to November 2017
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Table 5.1.1: Summary of Stakeholder Comments

Who Comment Response

Northern Irish As this field is outside the main area of operation, the | Refer Appendix B.4
SEINELILIEMN NIFPO have no comment to make on the proposals
Organisation

Global Marine GMS don't have any specific comments on the | Refer Appendix B.5

Systems programme of works itself as no in-service | gpirit  Energy  will  keep
submarine cables should be directly affected in the | ingfisher informed of any
immediate vicinity. The nearest in-service fibre optic | pjanned operations

cable is SMW3 approximately 30km away from the
Markham field. If any interaction were to be
necessary in the course of engineering the project,
then it would be necessary to liaise with specific
cable owners. Contact details and general cable
information for most systems can be found using
KIS-ORCA cable awareness charts/interactive map
http://www.kis-orca.eu/map#.VPmDJHZFDIU.

| also ask that when notice to mariners are arranged
for any offshore works, that the kingfisher fortnightly
bulletin be updated to include details of the works to
inform sea users as well as additional notification to
the relevant authorities and UKHO.

Public No concerns or objections were raised

6. PROGRAMME MANAGEMENT

6.1 Project Management and Verification

A Spirit Energy project management team will be appointed to manage the operations of
competent contractors selected for all decommissioning activities. The team will ensure the
decommissioning is executed safely, in accordance with legislation and Spirit Energy Health and
Safety principles. Changes to the Decommissioning Programmes will be discussed with OPRED
and SSM with any necessary approvals sought.

6.2 Post-Decommissioning Debris Clearance and Verification

All pipeline routes and the ST-1 installation site will be the subject of debris and trawlability
surveys when decommissioning activities have concluded. The survey will include a 200-metre
wide corridor along the pipeline route and the wellhead 500 metre zone. Any seabed oil and gas
debris will be recovered for onshore disposal or recycling in line with existing disposal methods.
Independent verification of seabed state will be obtained by trawling the jacket and pipeline area
and this will be supported by a Certificate of Clearance. This will be included in the Close Out
Report and sent to the Seabed Data Centre (Offshore Installations) at the Hydrographic Office.

6.3 Schedule

A proposed schedule is provided in Figure 6.3.1. The activities are subject to the acceptance of
the Decommissioning Programmes presented in this document 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.
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2016 2017 2018 2019 2020 2021

ST-1 Activity/Milestone
Q1:Q02/Q03:{Q4|Q1{02/Q3:Q4)|Q1:Q2/03/Q4|Q1:Q2/03/Q4(Q1:Q2/Q3/Q4|Q1:0Q2/Q3 04

Contract award -

Detailed engineering & proj. management

Well abandonment, topsides & pipeline cleaning

Prepare platform for removal

Partial removal of pipelines

Removal of platform

Debris clearance

Onshore disposal

Pipeline and environmental surveysm

Close Out Report

Notes / Key

Earliest potential activity l:l
Activity window to allow commercial flexibility associated with well abandonment, installation and pipeline decommissioning activities -
1. First Decommissioning survey and environmental survey; timing of future surveys to be agreed with BEIS and SSM

Figure 6.3.1: Gantt Chart of Project Plan

6.4 Costs

Table 6.4.1: Provisional Decommissioning Programmes Costs

Estimated Cost

Item

)
Topsides/jacket — preparation / removal and disposal tba
Pipeline decommissioning tba
Well abandonment tba
Future pipeline and environmental survey requirements* tba
TOTAL tba

* Based on four inspections — 2 x Environmental and 2 x Pipeline Surveys

6.5 Close Out

A close out report will be submitted within a timescale to be agreed with OPRED following
completion of the offshore work, including debris clearance and post-decommissioning surveys,
as required in OPRED guidance notes. The report will explain any variance from the
Decommissioning Programmes.

6.6 Post-Decommissioning Monitoring and Evaluation

A post-decommissioning environmental seabed survey at the ST-1 jacket location and along the
pipeline route will be compared with the pre-decommissioning environmental survey. Results of
this survey will be available once the work is complete, with a copy forwarded to OPRED.

On completion of decommissioning activities, pipeline status surveys and environmental surveys
will be completed with the findings being sent to OPRED and SSM. The requirement and
frequency of future surveys will be agreed with OPRED and SSM in Nederland.

In the NL after the post-decommissioning survey, subject to agreement it will be proposed that
two future surveys will be carried out, one a maximum of five years after decommissioning has
been completed and a further survey a maximum ten years after decommissioning has been
completed. Using these data it will then be proposed that the frequency of future surveys be
assessed using a risk-based approach.
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The risers will remain with the J6A installation until end of field life when they will be removed.

7. SUPPORTING DOCUMENTS

Table 6.6.1: Supporting Documents

Document Number

[1] CEU-HSEQ-GMA0025-REP-0002

ST-1 Decommissioning Environmental Impact
Assessment (Nov 2015)

[2] CEU-DCM-GMA0025-REP-0009

ST-1 Decommissioning Comparative Assessment
(Nov 2015)

[3] Fugro EMU Report J/1/25/2440.1
FSLTD Report No. 130019.1V1.2

ST-1 Decommissioning Survey. Environmental
Assessment with Herring Spawning Ground
Assessment Volume 1 of 2 (Sept 2013)

[4] Fugro EMU Report J/1/25/2440
FSLTD Report No. 130019.1Vv2.3

ST-1 Decommissioning Survey. Environmental
Baseline Report Volume 2 of 2 (Sept 2013)
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8. PARTNER LETTERS OF SUPPORT

HOLD
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APPENDIX A BURIAL PROFILES

Appendix A.1 Burial Profile — Pipelines

The 2” pipeline (PL993) is piggybacked (i.e. clamped) onto the 12" pipeline (PL992). Pipeline
survey data from 2014 is presented in Figure 6.6.1 with severance locations marked. KPO is
located at the pipeline flange at the base of the J6A risers, with KP increasing heading west
towards the pipeline flange at the base of the ST-1 risers. The cut position at ST-1 shows that the
pipelines will be cut at a depth of 0.6m to top of pipe. At J6A the pipe spools will be disconnected
from the riser and the main pipeline flange. The pipelines show excellent levels of burial along
their full length.

Pipespools unbolted fro ml

Pipeline cut point in trench Trenched pipeline pipeline on seabed
- -
ST-1 x M| J6-A
can
w0
nenn
-1.000
1.500
-2.000
L o Severance or cut
— Depth to top of pipeline Trenched pipeline point Oom 1km
- =
F— Depth of seabed cover — Pipeline on seabed

Horizontal Scale
Depth to 0.6m Mattress cover on seabed

Figure 6.6.1: Burial profile of ST-1 pipelines
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APPENDIX B PUBLIC NOTICE & CONSULTEE CORRESPONDENCE

Appendix B.1 Public Notices

Centrica North Sea Gas Ltd
THE PETROLEUM ACT 1998
MARKHAM ST-1 DECOMMISSIONING PROJECT
entrica North Sea Gas Ltd has submitted, for the
consideration of the Secretary of State for Energy and
Climate Change, draft Decommissioning Programmes for
the ST-1 installation and associated pipelines in accordance
with the provisions of the Petroleum Act 1998. It is a
requirement of the Act that interested parties be consulted
on such decommissioning proposals.
The assets covered by the Decommissioning Programmes
are:
® The Markham ST-1 field, 120km offshore UK, block
49/5a and 49/10b in the southern North Sea, including
the platform structure
® The pipelines connecting ST-1 to the nearby Markham
J6A platform offshore Netherlands,
®The concrete mattresses and grout bags used as subsea
pipelin€ stabilisation features.
Centrica North Sea Gas Ltd hereby gives notice
that a summary of the ST-1 Decommissioning
Programmes can be viewed at the internet address:
www.centrica.com/decommissioning
Alternatively a hard copy of the Programmes can be

inspected by contacting Ross Davidson, Senior Public

Relations Manager, at the following location during office
hours:

Centrica

iQ Building

15 Justice Mill Lane

Aberdeen

AB11 6EQ

A hard copy of the Programmes will also be made available
at Great Yarmouth Community Library, Tolhouse Street,
Great Yarmouth, Norfolk, NR30 2SH.

Representations regarding the ST-1 Decommissioning
Programmes should be submitted in writing to Ross
Davidson, Senior Public Relations Manager, at the above
address. Representations should be received by Wednesday,
10 August 2016, and should state the grounds upon which
any representations are being made.

Date: 13 July 2016

Ross Davidson, Senior Public Relations Manager, Centrica,
iQ Building, 15 Justice Mill Lane, Aberdeen, AB11 6EQ

ENVIRONMENT &
INFRASTRUCTURE

ENERGY

CENTRICA NORTH SEALTD

THE PETROLEUM ACT 1998

MARKHAM ST-1 DECOMMISSIONING PROJECT

Centrica North Sea Ltd has submitted, for the consideration of the
Secretary of State for Energy and Climate Change, draft
Decommissioning Programmes for the ST-1 installation and
associated pipelines in accordance with the provisions of the
Petroleum Act 1998. It is a requirement of the Act that interested
parties be consulted on such decommissioning proposals.

The assets covered by the Decommissioning Programmes are:

* The Markham ST-1 field, 120km offshore UK, block 49/5a and
49/10b in the southern North Sea, including the platform structure

* The pipelines connecting ST-1 to the nearby Markham J6A platform
offshore Netherlands,

* The concrete mattresses and grout bags used as subsea pipeline
stabilisation features.

Centrica North Sea Lid hereby gives notice that a summary of the
ST-1 Decommissioning Programmes can be viewed at the internet
address: www.centrica.com/decommissioning

Alternatively a hard copy of the Programmes can be inspected by
contacting Ross Davidson, Senior Public Relations Manager, at the
following location during office hours:

Centrica

iQ Building

15 Justice Mill Lane

Aberdeen

AB11 6EQ

A hard copy of the Programmes will also be made available at Great
Yarmouth Community Library, Tolhouse Street, Great Yarmouth,
Norfolk, NR30 2SH.

Representations regarding the ST-1 Decommissioning Programmes
should be submitted in writing to Ross Davidson, Senior Public
Relations Manager, at the above address. Representations should be
received by Wednesday, 10 August 2016, and should state the
grounds upon which any representations are being made.

Date: 13 July 2016

Ross Davidson , Senior Public Relations Manager, Centrica, iQ
Building, 15 Justice Mill Lane, Aberdeen, AB11 6EQ (2572886)

Public Notices: Eastern Daily Press & The London Gazette (both 13 July 2016)
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Appendix B.2 NFFO - Mr Alan Piggott via Email

From: Alan Piggott

Sent: 10 August 2016 13:52

To: Axon, Simon

Cc: Davidson, Ross

Subject: RE: Submission of Draft ST-1 Decommissioning Programmes and Comparative
Assessment

Hello Simon
Sorry for my tardiness — | can confirm the Federation has no adverse comment on the
application.

Best Regards, Alan Piggott, General Manager, National Federation of Fishermen’s
Organisations, 30 Monkgate, York, YO31 7PF

From: Davidson, Ross

Sent: 13 July 2016 09:53

To: Alan Piggott

Cc: Aberdeen DC

Subject: Submission of Draft ST-1 Decommissioning Programmes and Comparative
Assessment

Attachments: Decommissioning Programmes, Comparative Assessment

Dear Alan,

Centrica North Sea Gas Ltd has submitted, for the consideration of the Secretary of State for
Energy and Climate Change, draft Decommissioning Programmes for the ST-1 installation and
associated pipelines in accordance with the provisions of the Petroleum Act 1998. 1t is a
requirement of the Act that interested parties be consulted on such decommissioning proposals.

The assets covered by the Decommissioning Programmes are:

e The Markham ST-1 field, 120km offshore UK, block 49/5a and 49/10b in the southern North
Sea, including the platform structure

¢ The pipelines connecting ST-1 to the nearby Markham J6A platform offshore Netherlands,

e The concrete mattresses and grout bags used as subsea pipeline stabilisation features.

Centrica North Sea Gas Ltd hereby gives notice that from Wednesday, 13 July, 2016, the ST-1
Decommissioning Programmes  can be viewed at the internet address:
www.centrica.com/decommissioning

Alternatively, electronic copies of the Decommissioning Programmes and Comparative
Assessment are attached to this email.

Separately you will receive a document transmittal from our document control department, please
can you return this to acknowledge receipt.

Please can you confirm that you’ve received all the information you require, and if you have any
guestions or concerns, please make any representations to the undersigned by Wednesday, 10
August, 2016.

Best regards, Ross Davidson, Senior Public Relations Manager, Centrica plc, +44 (0) 7557
617098, www.centrica.com
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Appendix B.3 SFF — Mr. John Watt via Email

From: Steven Alexander

Sent: 09 August 2016 11:24

To: Davidson, Ross

Cc: John Watt

Subject: RE: Submission of Draft ST-1 Decommissioning Programmes and Comparative
Assessment

Dear Ross,

On behalf of John and myself, thank you for the earlier correspondence sent to the Scottish
Fishermen’s Federation (SFF) in relation to Centrica North Sea Gas Ltd’s draft Decommissioning
Programmes for the Markham ST-1 installation and associated pipelines.

Given the locality of this particular Field, | can advise that the SFF is content to leave it with the
National Federation of Fishermen's Organisations (NFFO) to respond to you on these plans.

Kind regards, Steven Alexander, Offshore Liaison, Scottish Fishermen’s Federation
24 Rubislaw Terrace, Aberdeen, AB10 1XE

From: Davidson, Ross

Sent: 13 July 2016 09:55

To: John Watt

Cc: Axon, Simon; Aberdeen DC

Subject: Submission of Draft ST-1 Decommissioning Programmes and Comparative
Assessment

Attachments: Decommissioning Programmes, Comparative Assessment

Dear John,

Centrica North Sea Gas Ltd has submitted, for the consideration of the Secretary of State for

Energy and Climate Change, draft Decommissioning Programmes for the ST-1 installation and

associated pipelines in accordance with the provisions of the Petroleum Act 1998. It is a

requirement of the Act that interested parties be consulted on such decommissioning proposals.

The assets covered by the Decommissioning Programmes are:

e The Markham ST-1 field, 120km offshore UK, block 49/5a and 49/10b in the southern North
Sea, including the platform structure

e The pipelines connecting ST-1 to the nearby Markham J6A platform offshore Netherlands,

e The concrete mattresses and grout bags used as subsea pipeline stabilisation features.

Centrica North Sea Gas Ltd hereby gives notice that from Wednesday, 13 July, 2016, the ST-1

Decommissioning Programmes can be viewed at the internet address:

Www.centrica.com/decommissioning

Alternatively, electronic copies of the Decommissioning Programmes and Comparative
Assessment are attached to this email.

Separately you will receive a document transmittal from our document control department, please
can you return this to acknowledge receipt.

Please can you confirm that you’ve received all the information you require, and if you have any
guestions or concerns, please make any representations to the undersigned by Wednesday, 10
August, 2016.

Best regards, Ross Davidson, Senior Public Relations Manager, Centrica plc, +44 (0) 7557
617098, www.centrica.com
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Appendix B.4 NIFPO - Mr. lan Kelly via Email

From: lan Kelly

Sent: 12 August 2016 09:34

To: Axon, Simon

Subject: RE: Submission of Draft ST-1 Decommissioning Programmes and Comparative
Assessment

Simon

As per phone call, this field is outside the main area of operation for our members and as such
we have no comment to make on the proposals.

lan

From: Davidson, Ross

Sent: 13 July 2016 09:52

To: nifpo@btconnect.com

Cc: Axon, Simon; Aberdeen DC

Subject: Submission of Draft ST-1 Decommissioning Programmes and Comparative
Assessment

Attachments: Decommissioning Programmes, Comparative Assessment

Dear lan,

Centrica North Sea Gas Ltd has submitted, for the consideration of the Secretary of State for
Energy and Climate Change, draft Decommissioning Programmes for the ST-1 installation and
associated pipelines in accordance with the provisions of the Petroleum Act 1998. It is a
requirement of the Act that interested parties be consulted on such decommissioning proposals.

The assets covered by the Decommissioning Programmes are:

e The Markham ST-1 field, 120km offshore UK, block 49/5a and 49/10b in the southern North
Sea, including the platform structure

e The pipelines connecting ST-1 to the nearby Markham J6A platform offshore Netherlands,

e The concrete mattresses and grout bags used as subsea pipeline stabilisation features.

Centrica North Sea Gas Ltd hereby gives notice that from Wednesday, 13 July, 2016, the ST-1
Decommissioning Programmes can be viewed at the internet address:
Www.centrica.com/decommissioning

Alternatively, electronic copies of the Decommissioning Programmes and Comparative
Assessment are attached to this email.

Separately you will receive a document transmittal from our document control department, please
can you return this to acknowledge receipt.

Please can you confirm that you’ve received all the information you require, and if you have any
guestions or concerns, please make any representations to the undersigned by Wednesday, 10
August, 2016.

Best regards, Ross Davidson, Senior Public Relations Manager, Centrica plc, +44 (0) 7557
617098, www.centrica.com
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Appendix B.5 Global Marine Systems Ltd — Mr John Wrottesley via Email

From: Wrottesley, John (GMSL)

Sent: 09 August 2016 20:52

To: Davidson, Ross

Cc: Axon, Simon

Subject: RE: Submission of Draft ST-1 Decommissioning Programmes and Comparative
Assessment

Dear Ross,

Thank you for the reminder.

| have not received any further comments from colleagues, and don’'t have any specific
comments on the programme of works itself as no in-service submarine cables should be directly
affected in the immediate vicinity. The nearest in-service fibre optic cable is SMW3 approximately
30km away from the Markham field. If any interaction were to be necessary in the course of
engineering the project, then it would be necessary to liaise with specific cable owners. Contact
details and general cable information for most systems can be found using KIS-ORCA cable
awareness charts/interactive map http://www.kis-orca.eu/map#.VPmDJHZFDIU.

| also ask that when notice to mariners are arranged for any offshore works, that the kingfisher
fortnightly bulletin be updated to include details of the works to inform sea users as well as
additional notification to the relevant authorities and UKHO.

Please let me know if you need any further information or clarification.

Best regards, John

From: Davidson, Ross

Sent: 13 July 2016 09:52

To: John Wrottesley

Cc: Axon, Simon; Aberdeen DC

Subject: Submission of Draft ST-1 Decommissioning Programmes and Comparative
Assessment

Attachments: Decommissioning Programmes, Comparative Assessment

Dear John,

Centrica North Sea Gas Ltd has submitted, for the consideration of the Secretary of State for
Energy and Climate Change, draft Decommissioning Programmes for the ST-1 installation and
associated pipelines in accordance with the provisions of the Petroleum Act 1998. 1t is a
requirement of the Act that interested parties be consulted on such decommissioning proposals.

The assets covered by the Decommissioning Programmes are:

o The Markham ST-1 field, 120km offshore UK, block 49/5a and 49/10b in the southern North
Sea, including the platform structure

¢ The pipelines connecting ST-1 to the nearby Markham J6A platform offshore Netherlands,

o The concrete mattresses and grout bags used as subsea pipeline stabilisation features.

Centrica North Sea Gas Ltd hereby gives notice that from Wednesday, 13 July, 2016, the ST-1
Decommissioning Programmes  can be viewed at the internet address:
www.centrica.com/decommissioning

Alternatively, electronic copies of the Decommissioning Programmes and Comparative
Assessment are attached to this email.

Separately you will receive a document transmittal from our document control department, please
can you return this to acknowledge receipt.
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Please can you confirm that you've received all the information you require, and if you have any
guestions or concerns, please make any representations to the undersigned by Wednesday, 10
August, 2016.

Best regards, Ross Davidson, Senior Public Relations Manager, Centrica plc, +44 (0) 7557
617098, www.centrica.com
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Appendix B.6 Markham Partners via Email

From: Rhijn, Jaap van

Sent: 26 September 2016 10:49

To: Axon, Simon

Cc: Internal Comms

Subject: RE: Markham ST-1 Decommissioning - Statutory Consultation & Partner
Communications - Feedback?

Hi Simon,

No comments or concerns noted.
Best regards,

Jaap

From: Rhijn, Jaap van

Sent: 13 July 2016 08:19

To: Various

Cc: Various

Subject: Markham ST-1 Decommissioning - Statutory Consultation & Partner Communications

Dear Markham Partners,
Please be informed as follows. CENTRICA NORTH SEA LTD
THE PETROLEUM ACT 1998
MARKHAM ST-1 DECOMMISSIONING PROJECT

Centrica North Sea Ltd has submitted, for the consideration of the Secretary of State for Energy
and Climate Change, draft Decommissioning Programmes for the ST-1 installation and
associated pipelines in accordance with the provisions of the Petroleum Act 1998. It is a
requirement of the Act that interested parties be consulted on such decommissioning proposals.

The assets covered by the Decommissioning Programmes are:

e The Markham ST-1 field, 120km offshore UK, block 49/5a and 49/10b in the southern North
Sea, including the platform structure

¢ The pipelines connecting ST-1 to the nearby Markham J6A platform offshore Netherlands,

e The concrete mattresses and grout bags used as subsea pipeline stabilisation features.

Centrica North Sea Ltd hereby gives notice that a summary of the ST-1 Decommissioning
Programmes can be viewed at the internet address: www.centrica.com/decommissioning

Alternatively, a hard copy of the Programmes can be inspected by contacting Ross Davidson
(Ross.Davidson@centrica.com), Senior Public Relations Manager, at the following location
during office hours:

Centrica, 1Q Building, 15 Justice Mill Lane, Aberdeen, AB11 6EQ

A hard copy of the Programmes will also be made available at Great Yarmouth Community
Library, Tolhouse Street, Great Yarmouth, Norfolk, NR30 2SH.

Representations regarding the ST-1 Decommissioning Programmes should be submitted in
writing to Ross Davidson, Senior Public Relations Manager, at the above address.

Representations should be received by Wednesday, 10 August 2016, and should state the
grounds upon which any representations are being made.

Date: 13 July 2016

Ross Davidson, Senior Public Relations Manager, Centrica, iQ Building, 15 Justice Mill Lane,

SPIRIT Markham ST-1 Decommissioning Programmes
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Aberdeen, AB11 6EQ

Please note that when Centrica North Sea Limited submits the Decommissioning Programmes
for final approval we will be seeking a formal letter of support from each of the Markham Partners
as noted in the Section 29 Notice. It is our expectation that submission of the final version to the
UK Secretary of State for approval will occur circa December 2016. We shall keep you informed
of developments, and if useful can provide a specimen letter of support on request.

Best regards,
Jaap
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FULL WRITTEN REPRESENTATION ON BEHALF OF SPIRIT ENERGY NORTH SEA LIMITED, SPIRIT
ENERGY RESOURCES LIMITED AND SPIRIT ENERGY NEDERLAND B.V.

1

11

1.2

13

1.4

15

1.6

1.7

Introduction

‘Spirit Energy’ is the trading name used by Spirit Energy Limited and its subsidiaries which

collectively as a group conduct European oil and gas operations.

Spirit Energy (“Spirit”) is headquartered in the UK and collectively operates and/or holds interests
in 27 producing fields and more than 70 exploration licences across the UK, Norway, the

Netherlands and Denmark.

Spirit Energy North Sea Limited (UK Company Number: 04594558), Spirit Energy Resources
Limited (UK Company Number: 02855151) and Spirit Energy Nederland B.V. (Company Number:
34081068) are each entities operating under the ‘Spirit Energy’ trading name. Each of these
entities own and operate assets located in the Southern North Sea (on both sides of the
UK/Netherlands median line) including platforms, pipelines, seabed infrastructure and licensed
blocks. Spirit has interests that lie within or near to the site (“the Development Site”) which is the
subject of Orsted’s application (“the Application”) for a development consent order (“DCQO”) for the

Hornsea Project Three Offshore Wind Farm (“the Project”).

This is the full written representation prepared jointly on behalf of Spirit Energy North Sea Limited,
Spirit Energy Resources Limited and Spirit Energy Nederland B.V. as objectors in relation to the
examination of the Project given the common issues relevant to each. References to “Spirit”
throughout the remainder of this document are a reference to any or all of the objectors as the

context requires.

In summary, while Spirit does not object to the principle of the Application —

1.5.1 The Application is likely to impact adversely on Spirit’s ability to carry out operations in and
around its existing assets in a safe, efficient and cost-effective manner, with specific
reference to

1.5.1.1 shipping and marine activity, and

1.5.1.2 aviation activity.

The Application also has the potential to prejudice future exploration and exploitation of oil and gas
resources from Spirit's current licences compromising Spirit's ability to play its part in maximising
the economic recovery of UKCS hydrocarbon resources which is its obligation under the terms of
its licences from the Oil and Gas Authority (“OGA").

Accordingly, the Application does not accord with relevant national policy in that it does not —

1.7.1 provide for the appropriate co-existence of Spirit's oil and gas operations (current and

future) with the Project;
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1.7.2 seek to minimise negative impacts and reduce risks to as low as reasonably practicable in

respect of Spirit's operations and assets, or

1.7.3 avoid or minimise disruption, economic loss or adverse effects on safety in so far as Spirit's

interest are concerned.

1.8 Furthermore the Application is not consistent with the MER Strategy as hereinafter defined and

may prejudice Spirit's ability to perform its obligations thereunder.

1.9 Therefore protective provisions should be incorporated within the DCO if granted as proposed

within the annex to this document.
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2 Spirit’s Assets

Figure 1: Oil & Gas Licences, Fields and Infrastructure (OGA 2018) Annotated to show Spirit Licences in Close

Proximity to Hornsea Project Three
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2.1 The Project will impact Spirit's interests in the Greater Markham area (See Figure 1), which

comprise a group of producing fields straddling the UK/Dutch border exporting gas to the

Netherlands. The producing fields are economically important to Spirit and its partners, to the UK

Government and to the Dutch Government. Combined, the Greater Markham Area fields produced

23 billion cubic feet of gas net to Spirit in 2017.

2.2 A description of the key physical assets and infrastructure (“the Affected Assets”) is as follows:

2.2.1 Chiswick

43634590v2

The gas platform for the Chiswick field is located 1.45nm or 2.7km to the east of the
Development Site and in British waters. A normally unmanned platform, it was never-the-
less visited by workers on over 120 days in 2017. This platform also enables production
from the Kew field via a subsea pipeline from the Kew sub-sea well-head, which is located
1.7nm or 3.1km to the Northeast of the Chiswick platform. Spirit recently announced a
major programme of investment in the Chiswick field (Refer to Spirit Energy’s press
release “SPIRIT ENERGY TO DRILL NEW WELL AT KEY NORTH SEA FIELD” dated
29" January 2018) and as part of this has had a drilling rig stationed over the Chiswick
platform since April 2018. This rig re-entered an existing well (performing a well workover)
in order to enhance production and is now drilling a new well which is expected to be

followed by the drilling of a further well or conducting a workover.

Gas from the Chiswick platform flows 18km through a sub-sea pipeline to the Markham

J6A platform, in Dutch waters to the southeast.

The Chiswick Field extends into the Development Site as do the associated licences
P.468 and P.1186. Spirit Energy North Sea Limited has well developed plans to drill two
further wells from subsea locations each within the part of the Chiswick Field lying within
the Development Site. Due to technical issues it would not be viable to drill these wells
from the Chiswick platform and for each of these wells a drilling rig would need to be
located (at separate locations) within the Development Site each approximately 2nm or
3.7km to the west of the Chiswick platform. (The currently proposed drilling locations are
shown by the two crosses within circles in Figure 1.)



Figure 1: Planned Future Well Locations in Licence P.
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The gas platform for the Grove field is located 2.4nm or 4.4km to the east of the
Development Site and in British waters. A normally unmanned platform, it was visited by
workers on over 60 days in 2017. This platform also enables production from the Grove
field via a subsea pipeline from the Grove G5 well-head, which is located approx. 1.1nm
or 2km to the west of the Grove platform (i.e. 1.5nm or 2.8km from the eastern edge of the

Development Site).
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Gas from the Grove platform flows 13km through a subsea pipeline to the Markham J6A

platform, in Dutch waters to the northeast.

2.2.3 Markham

2.2.3.1 J6-A

The J6-A platform is located over the Markham field in the Dutch sector
of the Southern North Sea. It provides wells producing from the
Markham field and gas processing facilities for all production from
Markham and its surrounding satellite fields. Gas from the satellite fields
described above (Chiswick & Grove) flows via subsea pipeline to the J6A
production hub in the Netherlands. The Markham field is more mature
than the above satellite fields and serves as the processing hub for the
greater Markham area fields. Thus, although J6-A is further from the
Development Site than the fields and facilities above, the symbiotic
relationship between all of these fields in the greater Markham area

means that its future is also impacted by the Project.

2232 ST-1

The ST-1 platform in the UK sector of the Southern North Sea provides
six wells producing from the Markham field. Gas flows 5.6km via subsea
pipeline to the J6A installation to the east. At the end of January 2018,
Spirit Energy submitted a Decommissioning Programme (accessible at:
https://assets.publishing.service.gov.uk/government/uploads/system/uplo
ads/attachment_data/file/693560/Markham_ST-1.pdf) which outlines the
proposed method of decommissioning the ST-1 platform. It is expected

that a heavy lift crane barge, will be brought to ST-1 later in 2019 to
remove the ST-1 platform. Whilst this work will occur prior to construction
activity on the Project, the detailed planning for this work is informative in
considering the potential issues that may arise in the removal of similar
structures (such as the normally unmanned platforms at Chiswick and
Grove) which will not be removed until after the construction of the

Project.

The distances of these assets to the nearest part of the Project are tabulated in the following table.

Physical Asset Distance from Hornsea | Distance from Hornsea
Three (km) Three (nm)

Chiswick Platform 2.7 15

Kew sub-sea well 5.6 3.0
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Grove Platform 4.4 2.4
Grove G5 subsea well 2.8 15
Markham J6-A Platform 12.8 6.9
Markham ST-1 Platform 8.3 4.5
2.3 A summary of the key details of each of the Affected Assets including their location and current status
is set out in the following table.
Asset Location Status
Markham J6A platform Platforms near the array area (6.9nm) Producing
Markham ST1 platform Block 49/10d (near array area, 4.46nm) | Decommissioning
Chiswick, Chiswick NUI Field within array area, NUI quite near | Producing
to array area (1.45nm)
Grove, Grove NUI Field within array area, NUI quite near | Producing
to array area (2.43nm)
Kew, subsea tie-back Field and subsea infrastructure near to | Producing
array area (3.58nm)
2.4 A summary of the key details of each of the Licence Interests is set out in the following table.
Asset Location Status
Block 49/4a — Licence P.468 Coincident with array area | Producing
Block 49/9a — Licence P.132 Coincident with array area | Producing
Block 49/4b — Licence P.1186 Coincident with array area | Producing
Block 49/4c — Licence P.1186 Near array area Producing
Block 49/5a — Licence P.455 Near array area Producing
Block 49/5b — Licence P.1186 Near array area Producing
Block 49/5¢ — Licence P.1186 Near array area Producing
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Block 49/9c — Licence P.901 Coincident with array area | Producing

Block 49/10a — Licence P.83 Near array area Producing

25 A map illustrating the Affected Assets, Licences and the Development Site is provided at Figure 2.
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10

Legislative and policy context

3.1 We generally agree with the statement of legislation and policy set out in chapter 2 of the
Environmental Statement. However, the following section is of particular relevance to

consideration of the Application in light of Spirit's interests and operations in the area.

3.2 The oil and gas sector is highly regulated. The impacts of the Project on Spirit's existing and
future operations will require to be managed by Spirit in the context of that regulatory framework.
Accordingly the implications of that regulatory framework are relevant to the determination of the
Application. As discussed in section 5 below, the EIA undertaken by the Applicant does not fully
capture the impacts of the Project in relation to Spirit's interests. Moreover, the health and safety
(H&S) regulatory regime under which Spirit operates requires it to assess the risks arising from the
Project in a different manner and respond to those risks accordingly. For this reason, it is relevant
for the examining authority to consider the potential impacts of the Project as viewed within that

H&S context and the consequent implications for Spirit.

3.3 Safety
3.4 In terms of the Health and Safety at Work etc. Act 1974 and other offshore safety regulations (such

as the Offshore Installations (Offshore Safety Directive) (Safety Case etc.) Regulations 2015, the
Offshore Installations and Pipeline Works (Management and Administration) Regulations 1995 and
the Offshore Installations (Prevention of Fire and Explosion, and Emergency Response)
Regulations 1995) Spirit has a duty to ensure that all risks associated with its offshore oil and gas

operations are reduced to a level as low as reasonably practicable (ALARP).

3.5 The Application has the potential to increase or modify the risk profile in which the Affected Assets
currently operate. The proximity of existing platforms, wells, pipelines and other subsea
infrastructure to the proposed turbines, related support vessels and equipment (including anchors
and other subsea cabling etc.) and how this proximity affects the risk profile of Spirit's operations,
will require to be considered in relation to the current internal and external emergency response
arrangements and risk assessments (both operational and major hazard assessments). Where
the risk profile is altered revision of Spirit's affected safety cases (as required under the Offshore
Installations (Offshore Safety Directive) (Safety Case etc) Regulations 2015) and/or Corporate
Major Accident Prevention Policies and related procedures and assessments is likely to be
required. Different risks to Spirit's operations, for example, the construction phase of the Project
and operation of the windfarm, are likely to result in the risks having to be re-evaluated by Spirit to
reflect any changes and a subsequent update and/or revisal the safety case. Where material
change is required, these changes must be submitted to the competent authority for approval.
Revisions which have or may have a significant impact on safety are likely to require submission to

the competent authority for approval.

3.6 Under section 21 of the Petroleum Act 1987 and related legislation, a safety zone of at least 500m
is required from the outer periphery of certain infrastructure such as mobile offshore drilling units,

fixed installations, floating storage and offloading vessels.
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It is also common practice in the oil and gas industry to agree (under the terms of crossing and
proximity agreements) a similar zone of up to 250m either side of existing pipelines to reduce the

risk of causing damage to pipelines.

Continuing importance of oil and gas sector

Overarching National Policy Statement for Energy (EN-1) notes that natural gas will continue to
play an important part in the UK's fuel mix for many years to come. Further infrastructure, beyond
that which exists or is under construction at present, will be needed in future in order to reduce
supply or price risk to consumers (Section 3.8). It further provides that the UK needs to ensure that

it has safe and secure supplies of oil products it requires (para. 3.9.3).

Co-existence

National Policy Statement for Renewable Energy Infrastructure (EN-3) provides as follows —

Where a proposed offshore wind farm potentially affects other offshore infrastructure or activity, a
pragmatic approach should be employed by the Secretary of State. Much of this infrastructure is
important to other offshore industries as is its contribution to the UK economy. In such
circumstances the Secretary of State should expect the applicant to minimise negative impacts

and reduce risks to as low as reasonably practicable (Para 2.6.183).

As such, the Secretary of State should be satisfied that the site selection and site design of the
proposed offshore wind farm has been made with a view to avoiding or minimising disruption or
economic loss or any adverse effect on safety to other offshore industries. The Secretary of State
should not consent applications which pose unacceptable risks to safety after mitigation measures

have been considered (Para 2.6.184).

Where a proposed development is likely to affect the future viability or safety of an existing or
approved/licensed offshore infrastructure or activity, the Secretary of State should give these

adverse effects substantial weight in its decision-making (Para 2.6.185).

Maximising economic recovery of UK petroleum

Section 9A of the Petroleum Act 1998, requires the Oil and Gas Authority to produce a strategy for
achieving the principal objective of maximising economic recovery of United Kingdom petroleum
(the “MER Strategy”).

Spirit is bound by the MER Strategy Central Obligation which obliges it, to take the steps
necessary to secure that the maximum value of economically recoverable petroleum is recovered

from the strata beneath relevant UK waters.

The MER Strategy sets out a number of Supporting Obligations intended to clarify how the Central

Obligation applies in certain circumstances.
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In relation to oil and gas exploration, Spirit, as a licensee, must “plan, fund and undertake
exploration activities, including seismic and drilling activity... optimal for maximising the value of
economically recoverable petroleum”. Spirit's ability to conduct future exploration activity may be
prejudiced by the Project, where Spirit cannot yet generate firm plans (such as drilling locations)

resulting in potential hydrocarbon resources being unexplored.

In relation to development, Spirit are required to “plan, commission and construct infrastructure in
a way that meets the optimum configuration for maximising the value of economically recoverable
petroleum”. Infrastructure related to the Project could prevent Spirit from meeting this obligation.

(See discussion of Spirit’s plans to drill two further wells at Chiswick at 2.2.1).

Spirit are required in the programme of the foregoing obligations to reduce the full lifecycle costs of
the recovery of petroleum as far as possible. The cost implications resulting from the infrastructure

related to the Project may prevent Spirit from meeting this obligation.

The “oil and gas clause”

In terms of section 3 of the Petroleum Act 1998, the government (via the Oil and Gas Authority)

may grant licences that confer exclusive rights to “search and bore for and get” petroleum.

However the management and use of the seabed within a 200 nautical mile limit is administered

by the Crown Estate, which leases areas of the seabed to offshore operators for their activities.

Potential conflict between offshore renewables and oil and gas activities is generally governed in
such leases by the “oil and gas clause” which permits the Crown Estate to determine a lease or
agreement for lease, in whole or in part, following a request from the Secretary of State, for the

purposes of allowing an oil or gas development to proceed.

Guidance issued by DECC in 2014 states that:

Where it emerges that the plans of an oil or gas developer and those of an offshore renewables
developer may be in conflict, the Secretary of State expects the parties to make every reasonable
effort to reach a commercial agreement at the earliest stage.

Furthermore, the Guidance makes it clear that where the parties are unable to reach such an
agreement, the Secretary of State, in considering applications, should take into account any
matters which he or she deems to be relevant, including, but not limited to, the Government's
energy policies and the Government's wider objectives, investor confidence and maximising the

economic recovery of the UKCS’ indigenous oil and gas resources.

The oil and gas clause should therefore be relied upon only as a matter of last resort. Moreover its
use has the potential to give rise to a substantial liability in compensation payable by the oil and

gas operator who benefits therefrom.
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Proximity

Fundamentally, if the Applicant is permitted to place turbines up to the eastern boundary of the
Development Site, the proximity of the Project to Spirit's Affected Assets and licensed blocks is
almost certain to reduce Spirit's ability to carry out its operations in a safe, efficient and cost
effective manner® due to impacts on shipping and navigation (the impacts on vessels required to
deliver supplies and undertake work in support of Spirit's operations and risks from third party
vessels) and aviation (the impacts on helicopters required to transport people and some materials
to and from platforms and vessels servicing Spirit's operations). These matters, including proposed

protective provisions will be considered in more detail in Sections 5, 6 and 8 below.

The location of infrastructure related to the Project may also inhibit future exploration, development
and decommissioning activities under licences currently held by Spirit. Spirit's concerns and
proposed protective provisions in relation to current licences are discussed in the annex to this

document.

Revenues to the Markham owners (payments are made based on volumes produced in return for
transportation and processing services received) from Chiswick, Kew and Grove contribute to the
economic viability of maintaining the Markham facilities in the Netherlands which provide an entry

point into one of the key Dutch offshore gas gathering systems (WGT).

Spirit has experience of operating in close proximity to off-shore turbines, with vessels and
helicopters making regular visits to 12 installations (associated with fields which include
Morecambe North, Morecambe South, Bains and Rhyl) located close to the Eastern edge of the

Walney Offshore Wind Farms, in the Irish Sea off the coast of Cumbria (refer to figure 3).
The Walney Offshore Wind Farms are operated by Orsted or a related company.
By way of comparison:

4.6.1 In the Irish Sea, Spirit's closest asset (the DPPA Platform) is located 4.3nm or 8km
from the Walney Extension turbine array. A platform that Spirit maintains is located

3.2nm or 6km from the edge of the Walney Extension wind farm.

4.6.2 For the Project, Spirit's closest asset (the Chiswick platform) would be located 1.5nm

or 2.8km from the turbine array.

4.6.3 The total height of turbines installed at Walney Extension are 165m whereas the

proposed turbines for the Project may be 325m.

! Vessel and helicopter visits may be planned (e.g. in order to change crews or carry out pre-planned
work) or may be unplanned (i.e. arranged at short notice in order to respond to a problem).
Disruptions to the former may extend periods of planned reductions in production whilst delays to the
latter may result in increased down-time. The costs of running offshore installations (incurred whether
or not they are producing) are such that high up-time is required in order to be commercially viable.
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4.6.4 The windfarms (Walney, Walney Extension, West of Duddon Sands and Ormond) in
the vicinity of the East Irish Sea assets that Spirit operates or maintains occupy an
area approximately 1/8th of the combined area of Hornsea Project One, Hornsea
Project Two and the Project, so the impact in terms of displacement of fishing and
vessels, though significant in the East Irish Sea, is much less than is likely to arise

from the cumulative effect of the Project.

4.6.5 Figure 3 shows a graphical comparison of the distances between wind farms and

assets in the East Irish Sea and the Hornsea area.

Figure 2: Comparison of distances between wind farms and assets that Spirit operates or maintains
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4.7 Protective measures have assisted Spirit's operations in co-existing with other windfarm

developments. These have ranged from establishing buffer zones around subsea wells to allow
for future drilling, cable and pipeline corridors to enable access for maintenance and
decommissioning of cables and pipelines, and exclusion zones where there is a requirement to

consult before entering into such areas.
4.8 In relation to the Walney Offshore Wind Farms, Spirit has encountered the following difficulties?:

48.1 A ferry service adopted a new routing to avoid the wind farm resulting in it heading

directly towards one of Spirit's platforms resulting in regular collision warning alarms;

2 Subsequent work has resolved or identified a path to resolving most of these issues but they are
illustrative of the potential impacts that could arise from the Project.
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4.8.2 The windfarm generated radar reflections interpreted by the radar early warning

system predictive (REWS) as approaching vessels (false positives);

4.8.3 The REWS, when attempting to interpret large numbers of reflections from within the
array area, required more computing power than was available causing it to run too

slowly;

4.8.4 The REWS was unable to detect vessels approaching the platform from within the
wind farm array area; and

4.8.5 Fishing activity was displaced closer to Spirit’s infrastructure.

In relation to the Project and other windfarm projects, Spirit has sought to be co-operative and
pragmatic in its discussions with the Applicant and relevant windfarm operator respectively with a
view to reaching mutually acceptable solutions to allow both types of offshore developments to co-

exist.

Protective provisions are sought in this instance by way of an amendment to the DCO, if granted,
to facilitate the co-existence of the Project with Spirit's operations. These are set out in full in the

annex to this document together with a reasoned justification.

Shipping and Navigation

Spirit commissioned a technical review of the Application and Environmental Statement in so far
as it relates to shipping and navigation impacts relevant to Spirit. This review carried out by DNV
Noble Denton marine services identified hazards which had not been assessed or had not been
adequately assessed in order to inform consideration and determination of the Application. The
conclusions of the review are contained within the report entitled Hornsea 3 Windfarm, Review of
Marine Hazards, Spirit Energy dated 6 November 2018 (Report 1).

The findings of Report 1 can be summarised as:

5.2.1 The Development Site eastern boundary is much closer to Spirit's assets in the
Markham area than previously experienced by Spirit elsewhere. The hazards

associated with this aspect of the proposed wind farm are:

5.2.1.1 Interference with supply vessel operations to installations in the vicinity

due to the requirement to divert round windfarm infrastructure.

5.2.1.2 Displacement of third party passing traffic towards Spirit's assets,
increasing the traffic density and hence risk of collision with installations
with severe or catastrophic consequences. This displacement will
increase the major accident hazard risks in the Markham area, especially

near Grove.
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Displacement of fishing vessel operations towards Spirit's assets with

potentially severe consequences.

If the Development Site eastern boundary has a significant number of
turbines i.e. a ‘packed boundary’, this could reduce the ability of Spirit to
manage the risks associated with approaching vessels, especially errant

or NUC vessels, due to the lack of visibility.

Considerable reduction of drift and hence reaction times to vessels going
NUC close to the eastern limit of the proposed wind farm (either inside or
out with the array area) before potential impact with Spirit's assets. The
increase in traffic, including construction traffic and fishing vessels due to
the proposed wind farm will also increase the likelihood of such events.
Due to the presence of cables within the array, such vessels will not be

able to anchor there.

The ability to safely manoeuvre jack up rigs onto, and off, locations (e.g.
Grove, Grove West and Chiswick) close to the eastern limit of the
proposed wind farm may be compromised.

The effects of the Project on the operation of construction vessels, diving
vessels, pipe lay and walk to work vessels at Spirit's assets have not

been adequately assessed and may be compromised.

The use of helicopters by these specialist vessels may be compromised
by the proximity of turbines and helicopter traffic associated with the

proposed wind farm.

The noise associated with piling operations during construction, on diver

operations at Spirit's assets, has not been adequately assessed.

Compromising the ability to deploy spread moored vessels, including

heavy lift vessels, at Spirit's assets.

In addition, the following generic hazards were identified:

5221

5.2.2.2

The potential for future marine operations within the array area such as
drilling, pipelay and installation of surface and subsea assets will be
severely compromised. From a marine perspective, the potential to
conduct seismic surveys and indeed a range of other surveys (benthic,
ROV etc) within the array area and cable corridor will be severely

restricted by the presence of the proposed wind farm.

The decommissioning of old pipelines in the vicinity of the cable corridor

may be compromised
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A reduction in the effectiveness of the J6A installation Automatic
Identification System (“AlS”) / Automatic Radar Plotting Aid (“ARPA”), or
of an Emergency Response and Rescue Vessel (‘ERRV”), to monitor
and manage ‘errant vessels’ approaching installations. Note, Marine
Guidance Note 543 indicates that vessels can pass through Offshore
Renewable Energy Installations (“OREIs”), and the presence of the array
will degrade the ability to detect such vessels. In Section 4.1.6 of the
note, the OGA outlines the HSE requirement for the Duty Holder to have

a system in place to manage this issue.

The assumption that commercial vessels will not navigate within the
array area is based on an ideal world scenario and the hazards
associated with third party vessels passing through the array area should

not be ‘scoped out’.

During the construction and decommissioning phases of the Project, the following

additional hazards have been identified:

5231

5.2.3.2

5233

5234

5.2.35

Current borne sediments in suspension to be carried to Spirit assets with

the potential to interfere with cooling water intakes and diver visibility.

Jack-up spud can placement causing seabed disturbance that could

interfere with future operations.

Dumping of spoil from dredgers to cause similar disruption to 5.2.3.2
above, or seabed disturbances which could interfere with future

operations.

Noise from piling operations to interfere with essential diver IRM

interventions.

Emergency response procedures may be compromised by the proposed

wind farm.

53 Key differences between Report 1 and the Applicant’s ES are:

531

5.3.2
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While the ES necessarily has a wide scope, Report 1 is focused more specifically on

the Affected Assets and considers the likely impacts of the Project in the context of the

regulatory regime applicable to oil and gas, particularly health and safety, to which

Spirit is subject.

The ES relies on a standard EIA methodology. Report 1 approaches risk from an

operational

perspective which focusses on the probability of an unintended
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consequence occurring and which take greater cognisance of the potential for

catastrophic outcomes. Both are relevant to the determination of the Application. .

The Applicant has assumed that east-west vessel traffic displaced by the combined
effect of Hornsea Project One, Hornsea Project Two and the Project will mainly pass to
the north of the Project. No real justification is provided for this and Report 1 does not

regard this as being a reasonable assumption].

The Applicant has assumed that vessels will not route through the windfarm array area
DNV considers that this is not a reasonable assumption. As the presence of windfarms
in the Southern North Sea increases vessels are likely to elect to transit through the

Project array area rather than take longer routes.

The Applicant has assumed that as the large specialist vessels which serve both the
offshore oil and gas and the offshore renewables industries are used to working with
restricted sea room the Project will not materially restrict such operations. This is a
generalisation which is made without adequate support. DNV, having examined a
number of recent and planned large vessel mobilisations and referenced appropriate
guidelines, considers that such operations would be severely restricted by the Project.
Even where such operations would be possible with the limited sea room available
increased risks would be involved.

5.4 If the DCO is granted, the number of vessels (transiting and operating) in the vicinity of the

Affected Assets and licensed blocks will increase. Relevant categories of vessel include: (1)

vessels supporting Spirit's platforms and operations; (2) vessels involved in the construction and

operation of the Project; and (3) third party vessels displaced as a result of the Project. This

increased traffic will increase the potential for collisions with platforms and is likely to result in false

alarms resulting in possible production shutdowns and (if manned) evacuation of personnel.

5.5 The numbers of vessels visiting each of Spirit’s platforms is dependent upon work that is going on.

55.1

55.2

55.3
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Routinely a platform supply vessel (PSV) will sail to Markham J6-A twice every month
where it will spend a day before moving to each of Grove and Chiswick for around %

day at each.

In addition, further unplanned visits may be required. During 2017, 19 such unplanned

vessel visits occurred across Chiswick and Grove.

Specialist vessels such as crane barges or drilling rigs are required from time to time.
These vessels will typically spend considerable lengths of time close to a platform or
subsea drilling location. Whilst positioning they will be attended by tugs and anchor
handlers. Throughout the time that they are on station an emergency response and
recovery vessel (ERRV) will be required to be close by. During the current drilling
campaign, the Nobel Hans Duel drilling rig has been stationed at Chiswick since April
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2018 and is currently expected to remain there until April 2019. During this time, in

addition to the Nobel Hans Deul, there has been an ERRV permanently in attendance.

Vessels in category (1) broadly fall into two broad groups: (a) offshore support vessels
such as platform supply vessels (PSVs) which routinely operate within the 500m
exclusion zones of offshore facilities bringing supplies, equipment and removing
waste; and (b) larger specialist vessels such as drilling rigs, crane barges and
accommodation facilities which may be stationed adjacent to platforms or over subsea
wells/infrastructure in order to drill, re-enter or abandon wells, undertake construction
or decommissioning activity and provide accommodation for personnel undertaking
significant construction, maintenance or decommissioning campaigns. As described in
Report 1, these vessels also need to take up stations at stand by positions some
distance prior to their final approach. Similar groupings apply to vessels in
category (2).

Vessels in group (a) above will maintain their position through dynamic positioning
whilst vessels in group (b) above will either maintain their position through dynamic
positioning or by means of anchors. Dynamic positioning is achieved by a number of
thrusters operating continuously to compensate for any movement of the vessel. In the
event that the vessel loses power or one or more thrusters fail® or if the sea state or
weather conditions are sufficiently strong to overcome the vessel power, the vessel
may drift. Where anchors are used, the vessel will often not have its own propulsion
and will rely on tugs when relocating. In the event that one or more anchors fail (or the

lines to one or more of the tugs are disconnected), the vessel is likely to drift.

Due to the potential for these vessels to drift (referred to as being not under command
(NUQ)), it is usually necessary to maintain a clear path in the direction of drift (which
will depend upon met-ocean conditions) to a drift off point. The distance to the drift-off
point will again depend upon met-ocean conditions and the time it is reasonable to
expect to regain command (e.g. by connecting a line to a tug, or undertaking
maintenance to regain power). The time required (which will depend on the type of
vessel and the availability of other vessels to assist) could by way of illustration be of
order 30 mins even when one or more tugs are in attendance. A clear path to the drift
off position is particularly important when a vessel is being moved or temporarily

stationed.

Prior to entering a controlled 500m zone or in some cases when commencing
operations at another location, a vessel will remain at a stand by position until entry
checks have been performed and it has been authorised to enter the 500m zone or
proceed to its operational location. If there a situation (such as a mechanical failure,

changing weather conditions or an operational change of plan) with the vessel still

® Note: there are a variety of different classifications of dynamically positioned vessel with varying

degrees of

inherent redundancy to make them more resilient to some systems failing.

Recommendations are provided in [ref to GOMO].
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under command, the vessel would retreat to the stand by position which would be at a

safe distance and usually a drift off position.

5.5.8 Sea room is a term used to describe the unfettered space needed to safely operate
which has to include space for manoeuvring, space for anchors (which may typically
extend 0.684nm or 1.245km (refer to figure 4-2 in Report 1), clear pathways to stand
by and drift off positions and space for additional associated vessels (e.g. tugs and/or
anchor handlers) to also operate safely. As the sea room required is dependent upon
the met-ocean conditions it may be that operations can still be performed under some
conditions but not under others. The more limited the conditions for safe operation, the
more time may be spent “waiting on weather”. Vessels of this nature are exceedingly
expensive to operate (potentially several million GBP (£) per day) and have to be
booked well in advance of operations so it is necessary to minimise any “waiting on

weather”.

Spirit considers that a lack of sea room will be one of the main impacts of the Project for:

5.6.1 vessels (in group (1)) operating in support of Spirit's oil & gas activities in the Greater
Markham area placing restrictions on the use of larger vessels such as drilling rigs,

crane barges and accommodation vessels; and

5.6.2 vessels (in group (2)) supporting construction or maintenance along the eastern

boundary of the Project, significantly increasing the risk of collision with Spirit's assets.

In respect of vessels in category (2), it should be noted that stand by and operating positions may
place these vessels in a drift on position for Spirit's assets (i.e. a position from which, were it to
drift not under command a vessel would enter the asset’s 500m zone and potentially collide with
the asset before its drift could be averted, or stated another way, the path to its drift off position

would enter the 500m zone and may lead to the asset itself).

In respect of vessels in category (3), Spirit does not agree with the assumptions made by the
Applicant from which it concluded that any impact would be minor. Spirit believes that, even if the
density of traffic is not much higher than currently (an assertion that is poorly supported and
therefore disputed), the presence of the Project will force those vessels that do pass to the east of
the Project into close proximity with Spirit's assets. Spirit also believes that as shipping crews
becomes more familiar with an increased number of windfarms in the Southern North Sea, vessels
will elect to pass through the array area posing a danger to Spirit assets on exit (if travelling
eastwards) from the Project area. Spirit believes that in order to mitigate these increased risks, the
current ARPA and AIS warning systems will need to be upgraded to a predictive radar early
warning system (REWS). Further work is however required to verify the effectiveness of such a
REWS in operating in close proximity to turbines of the size and density proposed by the
Applicant.
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5.9 In light of Report 1 and the other matters discussed in this section, Spirit considers the key impacts

in relation to shipping and navigation on Affected Assets and, to the extent applicable, Licences to

be:

591

5.9.2

5.9.3

594

595

An inability (or an ability much more heavily constrained than currently by met-ocean
conditions resulting in delays) to carry out work essential to Spirit's oil and gas
operations. Failure to carry out, or delays in, such work may result in loss of
production* and/or increased costs (both with a resultant economic impact).

Loss of production (with consequent economic impact) arising from:

5.9.2.1 Emergency production shutdowns due to vessels on collision course with
platforms;

5.9.2.2 Breakdowns caused as a result of emergency shutdowns® and waiting
for repairs.

An unacceptable risk of collision with platforms by:

5.93.1 Vessels working near the eastern boundary of the Project that become

not under command and drift towards a platform;

5.9.3.2 Third party vessels circumnavigating or passing through the Project

array area.

Increased routine costs of operating and maintaining facilities due to longer vessel

journeys in order to circumnavigate the Project.

Significant cost and effort in additional updates to installation Safety Cases to account
for changes resulting from the proximity of the Project®. Where material change is
required, those changes must be submitted to the Competent Authority for approval. It
should be noted that in order to include the impact of the Project in a Safety Case, the
active cooperation of the Applicant is likely to be required in order to properly
characterise risks and proceduralise mitigating measures.

* Note that safety will never be compromised. Production loss and increased costs will always be
incurred rather than accepting increased safety risks.

® Like many process systems, offshore oil and gas facilities are designed for continuous operation.
Shutting down production quickly as in an emergency shutdown places demands on equipment that
frequently results in equipment failures. By analogy, repeatedly performing an emergency stop in a
car will place far greater demands on for example the breaking system than would occur under
normal operation and may result in failure of components that would still have lasted for a long time in
normal driving conditions.

® A Safety Case is a substantial document that identifies any Major Accident Hazards (MAH) affecting
the facility and operations and for each such MAH identifies mitigation measures in order to reduce
the risk to ALARP. The Safety Case also includes the overall Safety Management System including
all policies and procedures governing work.
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Restrictions and potential delays leading to increased costs and potential loss of
production (with associated economic impacts) to Spirit's ability to undertake diving
operations during windfarm construction when piling activities are likely. Whilst it is
acknowledged that conflicts between piling and diving will generally be able to be
averted by careful collaboration between Spirit and the Applicant in planning work, any
unplanned work in response to emergencies or failures of subsea
equipment/infrastructure will result in one or both parties suffering delays in

accomplishing their respective workscopes.

5.10 Protective provisions are sought to deal with these matters by way of an amendment to the DCO, if

granted, to facilitate the co-existence of the Project with Spirit's operations. These are set out in full

in the annex to this document together with a reasoned justification.

6 Aviation

6.1 Spirit commissioned a technical report "Proposed Hornsea Three Offshore Wind Farm" dated

October 2018 (Report 2) to assess the aviation impacts on the Affected Assets.

6.2 The findings of Report 2 can be summarised as:

6.2.1

6.2.2

a minimum distance of 7.5 nautical miles is required to safely execute an airborne
radar approach from a minimum safe altitude over the windfarm of 2100 feet into the

Spirit facilities.

a minimum distance of 5.0 nautical miles upwind is required in order to reach a

minimum safe altitude over the windfarm of 2100 feet following either:

6.2.2.1 executing a single engine missed approach; or

6.2.2.2 on departure from one of the elevated helidecks with an engine failure

shortly after committing to take-off.

6.3 These findings differ from those of the Applicant as:

6.3.1

6.3.2

43634590v2

The Applicant did not consider the need to be able to execute a missed approach or
take-off with one engine inoperable. It is standard safe practice in flying two engined
helicopters to always have the ability to follow through a manoeuvre even should one

engine fail.

The Applicant took the view that as the prevailing winds are from the west, there would
very rarely be a requirement to make an approach from the east (i.e. over the
windfarm). The average wind direction changes from month to month and on any given
day can be from any direction and can change significantly through the course of the
day. As the Chiswick and Grove platforms are normally unmanned installations the

accommodation they provide is intended as a temporary safe refuge and is not
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equipped for regular use should it not be possible to collect personnel at the end of
their day’s shift on the platform. Spirit's safety cases for these installations are
predicated on personnel who are left on the platform normally being collected by
helicopter at the end of their shift. It is therefore assumed that there will be few
limitations to flights. Spirit therefore consider that flights should not be constrained by

wind direction.

6.4 The approach adopted by AviateQ differed from that of the Applicant. The Applicant conducted a
desktop exercise (with the differences noted in 6.3 above) and applied certain statistics to deduce
that flights would not be possible on less than 1% of days. AviateQ used typical meteorological
conditions and conducted flights in a flight simulator captained by a very experienced training pilot
to determine that in most cases it was not possible to execute an airborne radar approach under
instrument flying rules with a missed approach within standard offshore helicopter practices and

the capabilities of two different aircraft used by Spirit.

6.5 Spirit relies on helicopter access to its platforms and infrastructure for both routine operational
matters and emergency evacuations (although it should be noted that emergency response is
beyond the scope of the ES and different criteria may apply - for example when search and rescue

helicopters are involved).

Origin/Destination
2018 2018 2018
Humberside
August September October 1*-22"
AM PM AM PM AM PM
Chiswick 0 0 0 0 0 0
Grove 0 0 0 0 0 0
J6A 0 0 0 0 0 0
Norwich August September October 1%-22"
AM PM AM PM AM PM
Chiswick 19 4 16 6 17 5
Grove 0 0 0 0 0 0
J6A 0 0 1 0 0 0
Den Helder August September October 1%-22"
AM PM AM PM AM PM
Chiswick 11 12 9 4 12 8
Grove 14 13 11 11 8 8
J6A 21 23 20 18 17 14
Totals 65 52 57 39 54 35
302

Table 1: Number of Helicopter Landings

6.6 Table 1 indicates the number of helicopter landings made from 1 August 2018 to 22 October 2018
to each of the Affected Assets and the onshore point of departure. Whilst this level of activity is

somewhat higher than normal due to current drilling operations, it illustrates a more intense period
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of activity, In a normal month there are around 70 return flights from Den Helder to J6-A and about

10 infield round-trip flights from J6-A to Chiswick and a similar number to Grove.

6.7 Spirit's key concerns in relation to aviation in so far as impacting the Affected Assets and, to the

extent applicable, Licences are therefore as follows:

6.7.1

6.7.2

6.7.3

43634590v2

The proximity of the Project to Chiswick and Grove platforms and the height of the
proposed turbines will prevent an ascent with one engine inoperable under the most
common meteorological conditions to the minimum safe altitude before entering the
windfarm. It would therefore not be possible to land helicopters at these platforms
under these normal conditions whilst operating in accordance with offshore helicopter
standards. Were consent to be granted for the proposals as set out in the Application,
it would become impracticable for Spirit to rely upon helicopters to transport personnel
to and from these platforms. These visits are required in order to carry out essential
maintenance work to ensure continuing safe production. Alternative methods of
accessing the platform such as the use of “walk to work” vessels would require capital
modifications to the platforms and result in increases in annual operating expenditure
associated with chartering such vessels. The response times in the event of
unplanned production shutdowns would be longer than were it possible to fly
personnel to the platform and as a result there would be reductions in annual
production. The combination of reduced production revenues, higher operating costs
(therefore lower margins) and the need for capital investments could render the
remaining production uneconomic and lead to an early cessation of production. Such

an outcome would be contrary to MERUK.

The proximity of the Project to Chiswick and Grove platforms and the height of the
proposed turbines will prevent almost all airborne radar approaches (over an arc of
160°) from the east when the wind has a westerly component. A significant increase in
the number of occasions when flights would not be possible (relative to current) would
be likely. This would manifest itself through increased losses of production due to

delays in carrying out preventative or corrective work.

Due to the increased potential with altitude for icing, during many of the winter months
it will not be possible to fly over the windfarm and instead it will need to be
circumnavigated at lower altitude. Accordingly, it is proposed to re-route the main HMR
2 route, adding 10.6 nm or 19.6km to each round trip from Norwich to Chiswick. This
increase in distance will require the helicopters to carry more fuel and thus less
payload. Flights from Norwich to Chiswick are mainly conducted in support of vessels
such as drilling rigs rather than the platform. Such flights are already severely payload
constrained and so it is anticipated that during such campaigns additional flights will be
needed with consequent increases in operating costs. The additional flight distances
also add to the risks to which personnel are exposed. Although helicopters are a very

safe mode of travel, they never-the-less constitute one of the most risky aspects of
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working offshore and accordingly Spirit seeks to reduce rather than increase such

risks.

Even if the Applicant agreed to move the eastern boundary of the Project to be 5nm
from Chiswick and Grove (parallel to the currently proposed boundary) (thus averting
the situation outlined in 6.7.1), then instrumented helicopter approaches would not be
possible when the wind was from an easterly direction over an arc of around 100°.
Whilst not as severe as the situation described in 6.7.2, production losses due to
delays in carrying out work would still be likely. Further work examining meteorological

statistics would be required to better determine the overall impact.

The Applicant acknowledges that due to the significant number of flights utilised by
windfarm developers, available airspace may be affected. Spirit is of the view that,
whilst it is highly likely that there would be times when flight congestion introduces
delays or route modifications, overall the impact of such issues will be manageable
and of a much lower order of magnitude than the above effects.

The above concerns have been expressed for convenience in terms of the impacts

upon production operations at Chiswick and Grove.

6.7.6.1 Markham J6-A is not significantly affected as it is beyond the 5nm and
although less than 7.5nm, there would only be a narrow arc of wind
directions of about 400 when an instrumented approach would not be

possible.

6.7.6.2 As noted in Section 5, vessels such as drilling rigs with their own
helidecks could be operating at any location within Spirit's licenced
acreage and the same distance restrictions of 5nm and 7.5nm would
apply to flights from these locations. In the case of drilling rigs in
particular, this will limit the viable locations from which future drilling can
be undertaken thus limiting Spirit’s ability to maximise economic recovery

of hydrocarbons.

6.8 Protective provisions are sought to deal with these matters by way of an amendment to the DCO, if

granted, to facilitate the co-existence of the Project with Spirit's operations. These are set out in full

in the annex to this document together with a reasoned justification.

7 Licence Activities

7.1 The Applicant has made an incorrect assumption that licences are not developed in their later

terms. Whilst one operator may relinquish a licence, the acreage may be re-licensed by the Oil &

Gas Authority. Without appropriate protective measures within the DCO, the proposal is likely to

have the effect of impeding future exploration and production, whether by Spirit or a third party

and/or sterilising UK hydrocarbon resource.
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8 Protective Provisions

8.1 Spirit is continuing to engage with the Applicant with the aim of coming to a commercial agreement
to regulate relations in so far as their respective interests are concerned and to facilitate
cooperation. A successful conclusion to those negotiations may allow Spirit to withdraw elements

of its objection to the Application.

8.2 However, without any such agreement, and as matters currently stand, the proposed protective
provisions sought by Spirit are considered necessary and reasonable to —

8.2.1 Avoid undue adverse impact on Spirit's existing and future operations
8.2.2 Maintain an acceptable level of safety in line with the ALARP principle
8.2.3 Facilitate appropriate co-existence of Spirit's operations with the Project.
8.3 The incorporation of the standard oil and gas clause within the Crown Estate’s proposed lease to

Orsted will not avoid the need for these measures for the reasons set out at section 3.

8.4 The reasoned justification for the protective provisions followed by the provisions themselves are
set out in the annex to this document.

07 November 2018
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