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ABBREVIATIONS
Abbreviation Explanation
% Percentage
" Inch
< Less than
Mm Micrometre(s)
ALARP As Low As Reasonably Practicable
BAT Best Available Techniques
BEIS Department for Business, Energy & Industrial Strategy
BEP Best Environmental Practice
BRIG Biodiversity Reporting and Information Group
CEFAS Centre for Environment, Fisheries and Aquaculture Science
CEMP Coordinated Environmental Monitoring Programme
CH4 Methane
CMAPP Corporate Major Accident Prevention Policy
co Carbon monoxide
CO: Carbon dioxide
CO2e Carbon dioxide equivalent
CoP Cessation of Production
Ccsv Construction Support Vessel
dB Decibel
DECC Department of Energy and Climate Change (now BEIS)
DP Decommissioning Programme
DP Dynamically Positioned
DSV Dive Support Vessel
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Abbreviation

Explanation

E&A Exploration and appraisal
EA Environmental Appraisal
EBS Environmental Baseline Survey
EC European Commission
EMS Environmental Management System
EMT Environmental Management Team
Eni Eni UK Limited
ENVID Environmental Impact Identification
EOL End of Line
EPA Environmental Protection Agency
EPS European Protected Species
ERL Effects Range Low
ERT Environment Resource Technology
ESAS European Seabirds At Sea
EU European Union
FCS Favourable Conservation Status
FOCI Features of Conservation Interest
FTP Field Terminal Platform
HSE Health, Safety and Environment
Hz Hertz
ICES International Council for the Exploration of the Sea
IMS Integrated Management System
JNCC Joint Nature Conservation Committee
kg Kilogramme
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Abbreviation Explanation

kHz KiloHertz

km Kilometer

LAT Lowest Astronomical Tide

LSE Likely Significant Effect

m/s Metres per second

MARPOL International Convention for the Prevention of Pollution from Ships

MCAA The Marine and Coastal Access Act

MCz Marine Conservation Zone

MFE Mass Flow Excavator

MMO Marine Management Organisation

MPA Marine Protected Area

MTM Midline Termination Module

MU Marine Unit

N/A Not Applicable

N20 Nitrous oxide

NE Natural England

NFFO National Federation of Fishermen’s Organisations

NM Nautical Mile

NOA North Atlantic Oscillation
NORM Naturally Occurring Radioactive Materials

NOX Nitrogen oxide pollutants

NTSA North Sea Transition Authority

° Degrees
°C Degrees Celsius
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Abbreviation

Explanation

OPEP Oil Pollution Emergency Plan
OPRED Offshore Petroleum Regulator for Environment & Decommissioning
OSPAR Oslo-Paris Convention

P&A Plug and Abandon
PAH Poly Aromatic Hydrocarbon

PETS Portal Environmental Tracking System

PEXA Practice and Exercise Area

PLEM Pipeline End Manifold

PSD Particle Size Distribution
RAF Royal Air Force
RLV Reel Lay Vessel
SAC Special Area of Conservation
SEA Strategic Environmental Assessment
SFF Scottish Fishermen's Federation
SNCB Statutory Nature Conservation Bodies
SNS Southern North Sea
SO, Sulphur dioxide
SOL Start of Line
SOPEP Ship Oil Pollution Emergency Plan
SOSI Seabird Oil Sensitivity Index
SPA Special Protection Area
THC Total Hydrocarbon
TOC Total organic carbon
TOM Total organic matter
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ToP Top of Pipe
UK United Kingdom
UKCS United Kingdom Continental Shelf
UKOOA United Kingdom Offshore Operators Association
Us United States
vocC Volatile organic compound
WHPS Wellhead Protection Structure
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1.0 NON-TECHNICAL SUMMARY

1.1 Project Background

This non-technical summary provides an overview of the findings of the Environmental Appraisal (EA)
conducted by Eni UK Limited (hereafter referred to as ‘Eni’) for the decommissioning of the subsea pipelines
in the Hewett Gas Field located in United Kingdom Continental Shelf (UKCS) Blocks 48/28a, 48/29a, 48/30a,
52/4a and 52/5a in the Southern North Sea (see Figure 1-1). The Hewett area contains the main Hewett field,
and six adjacent satellite fields: Big Dotty, Little Dotty, Deborah, Dawn, Della, and Delilah (see Figure 1-2).
The Hewett Gas Field is coming to end of its productive time and is currently being decommissioned.

A total of 33 subsea gas pipelines, chemical pipelines and cores, control umbilicals, and various smaller
elements (jumpers, flexible flowlines), along with associated stabilisation material, are to be decommissioned
as part of the Hewett Decommissioning Project. Full details are given in appendix B. In summary there are:

e 10 Gas pipelines

e 4 Chemical / Service pipelines

e 15 Control umbilicals

e 4 Assorted jumpers and flexible flowlines

The purpose of this EA report is to document the potential for, and significance of, environmental and societal
impacts resulting from the ten (10) Hewett Area Subsea Pipelines Decommissioning Programmes (DPs) and
to summarise the proposed mitigation measures required to minimise these impacts.

Decommissioning of the Hewett Area Subsea Installations is outside the scope of this report and is addressed
in a separate DP and EA report. In addition, the Hewett field platform installations are already subject to a DP,
which was approved in March 2021.

1.2 Proposed Decommissioning Activities

Eni is proposing to decommission 33 Hewett subsea gas pipelines, chemical pipelines and cores, and control
umbilicals as well as various smaller elements (jumpers, flexible flowlines) via several decommissioning
solutions as described in Table 1.1.

A Dive Support Vessel (DSV) and Construction Support Vessel (CSV) will be mobilised to decommission the
Hewett subsea pipelines.

This document is the property of Eni UK Limited. All rights reserved.
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The decommissioning solutions for the various pipeline components are given in Table 2.1. The environmental
impacts of the decommissioning solutions are assessed within this EA.

Table 1-1: Summary of Decommissioning Solutions

Proposed Decommissioning Solution

Reason for Selection

Group 1 — Export Pipelines
PL20 & PL21

Leave In-Situ

Disconnection and removal of the pipeline ends and spools at
48/29A-FTP Platform end (already completed).

Cut ends within trench left to naturally backfill due to dynamic
seabed.

Exposed/spanning pipeline sections, trenched to a minimum
depth of burial of 0.6m ToP,

Exposed Stabilisation mats recovered.

Buried Stabilisation mats left in Situ

Comparatively assessed as preferred
option.

Most of the pipelines are sufficiently
trenched and buried and stable posing no
risk to marine users.

Minimal seabed disturbance.

Lower energy use

Reduced risk to personnel engaged in the
activity.

No requirement to introduce new
material (Rock Placement) into SAC &
MCZ protected areas.

Crossings progressively buried over time.
No interaction with third-party facilities

Group 2 — Concrete Coated Infield Pipeline (incl piggyback
pipeline)

PL83, PL84, PL85, PL86 (incl PL135.1 & PL135.2)
PL87 (incl PL136.1 & PL136.2)

Leave In-Situ

Disconnection and removal of the pipeline end and spools
(already completed).

Cut ends within trench left to naturally backfill due to dynamic
seabed.

Comparatively assessed as preferred
option.

Most of the pipelines are sufficiently
trenched and buried and stable posing no
risk to marine users.

Minimal seabed disturbance.

Lower energy use

Reduced risk to personnel engaged in the
activity.

No requirement to introduce new
material (Rock Placement) into SAC &
MCZ protected areas.

Crossings progressively buried over time.
No interaction with third-party facilities

This document is the property of Eni UK Limited. All rights reserved.
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Proposed Decommissioning Solution

Reason for Selection

Exposed/spanning pipeline sections, trenched to a minimum
depth of burial of 0.6m ToP.

Exposed Stabilisation mats recovered.

Buried Stabilisation mats left in Situ.

Group 3 Non-Concrete Coated Infield Pipeline (in piggyback
umbilical)

PL584 (incl PL585 & PL586) PL1173 (incl PL1174.1,
PL1174.2)

PL1177 (incl PLU4688)

Leave In-Situ

Disconnection and removal of the pipeline end and spools
(already completed).

Cut ends within trench left to naturally backfill due to dynamic
seabed.

Exposed / spanning pipeline sections trenched to a minimum
depth of burial of 0.6m ToP.

Exposed Stabilisation mats recovered.

Buried Stabilisation mats left in Situ.

Comparatively assessed as preferred
option.

Most of the pipelines are sufficiently
trenched and buried and stable posing no
risk to marine users.

Minimal seabed disturbance.

Lower energy use

Reduced risk to personnel engaged in the
activity.

No requirement to introduce new
material (Rock Placement) into SAC &
MCZ protected areas.

Crossings progressively buried over time.
No interaction with third-party facilities

Group 4 — Umbilicals (standalone)

PLU4689, PLU4690, PLU4743, PL1323, U30-8

Comparatively assessed as preferred
option.

Meets regulatory convention
requirements.

This document is the property of Eni UK Limited. All rights reserved.
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Proposed Decommissioning Solution

Reason for Selection

Full Removal

Recovery of the entire line by reverse installation utilising
Reel Lay vessel. Umbilical will be exposed in trench if buried
as required.

Stabilisation mats over umbilical will be removed and
recovered.

Umbilical and mats returned to shore for recycling or
appropriate treatment and disposal.

Group 5 - Flexible Flowlines and Jumpers

PL1324, PL1325, PL1629.1, PL1629.2, PL1629.3, PL1629.4,
PL1630, PL446, PL446.1

Full Removal

Disconnection of the jumper ends and recovery of the entire
line by reverse installation utilising Reel Lay vessel or Cut &
Lift.

Stabilisation mats over Jumpers will be removed and
recovered.

Returned to shore for recycling or appropriate treatment
and disposal.

Comparatively assessed as preferred
option.

Meets regulatory convention
requirements.

Group 6a - Exposed Mattresses / Partially Buried Mattresses

Full Removal

Returned to shore for recycling or appropriate treatment
and disposal.

Comparatively assessed as preferred
option.

Meets regulatory convention
requirements.

Surveys will be performed immediately
prior to Mattress removal and if found to

This document is the property of Eni UK Limited. All rights reserved.
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Proposed Decommissioning Solution

Reason for Selection

In the event of unsafe conditions and practical difficulties in
recovery, mattresses shall be left in-situ

be fully buried then left in Situ as per
Group 6b.

Group 6b - Buried Mattresses

Left In-Situ

Buried Mattresses left in Situ.

Mattresses shown to be fully buried with
minimum of 0.6m burial cover.

Mattresses form part of pipeline
stabilisation feature and were included as
part pipeline decommissioning option
within the Comparative Assessment

Mattresses have been shown to be stably
buried over last 20 years of regular
offshore surveys.

No seabed disturbance in a SAC & MCZ
protected areas

Group 7a — Exposed Grout Bags

Returned to shore for recycling or appropriate treatment
and disposal.

In the event of unsafe conditions and practical difficulties in
recovery grout bags shall be left in-situ.

Full Removal

Meets regulatory convention
requirements.

Surveys will be performed immediately
prior to Grout bag removal and if found to
be fully buried then left in Situ as per
Group 7b.

Group 7b - Buried Grout Bags

Left In-Situ

Buried grout bags left in Situ.

Grout bags shown to be fully buried with
minimum of 0.6m burial cover.

Grout bags forming part of pipeline
stabilisation feature and were included as
part pipeline decommissioning option
within the Comparative Assessment

Grout bags have been shown to be stably
buried over last 20 years of regular
offshore surveys.

No seabed disturbance in a SAC & MCZ
protected areas

This document is the property of Eni UK Limited. All rights reserved.
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Proposed Decommissioning Solution Reason for Selection
Notes:
1. The burial extent of each pipeline is presented in Error! Reference source not found.
2. All recovered quantities shall be returned to shore for appropriate reuse, recycling, or disposal.
3. All pipelines, umbilicals and jumpers will be flushed and cleaned prior to removal commencing.
4. PL20 is currently subsea in 2 sections following previous removal of the damaged section from

KP15.635 to KP15.156. The PL20 pipeline cut end sections left at these KPs of PL20 shall be
capped and buried to at least 0.6m.

5. All pipeline crossings will be left in-situ during decommissioning. Trenching or cut & lift as the case
maybe will be stop at a minimum of 10 m either side of the crossing ensuring that we do not
disturb the crossing or risk adversely affecting live pipelines. Any free-span or instability found will
be subject to remediation by mattressing of at the location.

6. For protection and stabilisation features (such as concrete mattresses), where they protect a

pipeline left in-situ and these protection / stabilisation features become exposed or partially buried,
they shall remain in-situ to maintain the pipeline protection / stability.
An assessment will be performed to determine if the feature can be recovered on a case-by-case
basis, without impacting the pipeline protection / stabilisation (the assessment will also consider if
the feature poses a snagging risk), If not OPRED will be consulted where the recovery of exposed
/ partially buried features is not deemed feasible.

7. Concrete Mattresses that have disintegrated, have broken into pieces or broken into individual
blocks will not be recovered as it is deemed they will self-bury. These will be monitored as part of
the future survey campaigns to assess their location and determine if they are deemed to be a risk
to other user of the sea.

1.3 Baseline Environment

An overview of the key environmental and societal features in the vicinity of the Hewett subsea pipelines that
may be affected by the proposed decommissioning works is provided in Table 1-2. This information has been
compiled from a number of published sources as well as data collected during several surveys undertaken in
the Hewett Field Area in preparation for the proposed decommissioning work.

This document is the property of Eni UK Limited. All rights reserved.
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Table 1-2: Summary of Environmental and Societal Features in the vicinity of the

Hewett Subsea Pipelines

Feature Description
Physical Environment
Location The Hewett subsea pipelines are located approximately 82km west of the UK/Dutch
transboundary line at their closest point and come ashore to the UK at Bacton. The
pipeline cross Blocks 48/28, 48/29, 48/30, 52/03, 52/04 and 52/05.
Bathymetry The seabed across the Hewett pre-decommissioning survey areas ranged from 19.6m

to 40.8m in depth to surface to Lowest Astronomical Tide (LAT). Station ST02 was
relocated due to the presence of megaripples.

Seabed Sediments

Seabed sediments across the survey area predominantly comprised sand with varying
proportions of shell fragments, with areas of coarse sediment, mixed sediment and clay
outcrops.

The survey area has been largely described as the EUNIS level 4 biotope complex
‘Faunal communities of Atlantic circalittoral sand’ (MC521) mosaicked with biotopes
‘Sabellaria spinulosa on stable Atlantic circalittoral mixed sediment’ (MC2211) and
‘Piddocks with a sparse associated fauna in Atlantic circalittoral very soft chalk or clay’
(MC1251). Locations with a higher proportion of coarse sediment were described as
‘Atlantic circalittoral coarse sediment (MC32).

Oceanography

In this region of the Southern North Sea, the tidal front keeps the water column
permanently vertically mixed and there is little variation between surface and bottom
temperatures, as well as the annual mean temperatures (approximately 10 °C). The
annual mean significant wave height is 1.2m and the significant wave height exceeds
4m for 1.3% of the time.

Meteorology

Wind speeds range from 1-11 m/s in the summer months and 14-32 m/s in the winter
months. The predominant wind direction is from south and north-west.

Biological Sensitivities

Marine  Protected
Areas (MPAs)

All Hewett subsea pipelines are located within or cross the Southern North Sea Special
Area of Conservation (SAC), and the Haisborough, Hammond and Winterton SAC.
Truck pipelines also cross the Greater Wash SPA, and Cromer Shoal Chalk Beds MCZ.
The following MPAs are also located within 40km of the Hewett subsea pipelines: North
Norfolk Sandbanks and Saturn Reef SAC (7 km north east), and The Wash and North
Norfolk Coast SAC (25 km west).

Plankton

The collective term plankton describes the plants (phytoplankton) and animals
(zooplankton) that live freely in the water column and drift passively with the water
currents. The phytoplankton community is dominated by the dinoflagellate genus
Tripos (T. fusus, T. furca, T. lineatus), along with high numbers of the diatom,
Chaetoceros. The zooplankton community in the North Sea is dominated by calanoid
copepods, although other Genera such as Paracalanus and Pseudocalanus are also
abundant.

Benthic Fauna

Benthos describes the organisms that live within and on the seabed. Benthic organisms
can be classified further into infauna, organisms that live within the sediment, and
epifauna, organisms that live on top of the seabed. The ‘circalittoral coarse sediment’
habitat surrounding the Hewett subsea pipelines may be characterised by robust

This document is the property of Eni UK Limited. All rights reserved.
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Feature

Description

infaunal polychaetes, mobile crustacea and thick shelled bivalves capable of surviving
in this high energy environment.

Epibenthic fauna observed during the habitat survey were sparse in the sandy, coarse
and clay areas; the most frequently observed taxa included crabs (Brachyura including
Liocarcinus sp.), hermit crabs (Paguridae including P. bernhardus), starfish (A. rubens)
and faunal turf (Hydrozoa/Bryozoa).

S. spinulosa reef is listed as an Annex | habitat under the Habitats Directive (Council
Directive 92/43/EEC) and a UK Biodiversity Action Plan (BAP) priority marine habitat.

The areas of mixed sediment were created by aggregations of the ross worm (S.
spinulosa). These areas provided shelter and a surface for attachment for epifauna and
therefore the communities here were more diverse and included anemones (Actiniaria
including Sagartiidae, Urticina sp. and Metridium sp.), crabs (Brachyura including N.
puber and C. pagurus), hermit crabs (Paguridae including P. bernhardus), starfish (A.
rubens), tunicates (Ascidiacea), shrimp (Caridea) and faunal turf (Hydrozoa/Bryozoa
including F. foliacea).

Fish

A number of fish species are likely to be present within the vicinity of the Hewett subsea
pipelines. Fish species observed during the Hewett pre-decommissioning surveys
include: common dragonet, pogge, dab, juvenile gadoid fish, sandeels, sole, yellow
sole, mackerel, gobies and butterfish. Fish species spawning within the area include:
herring, mackerel, sprat, whiting, cod, plaice, sole, lemon sole, sandeel and thornback
ray. All of these fish also have nursery sites in the area, apart from sprat and sole. In
addition, the Hewett subsea pipelines are in an area of low probability of 0 group fish
(defined as fish in the first year of their lives and can also be classified as juvenile) for
herring, horse mackerel, sprat and whiting, and moderate probability for anglerfish,
blue whiting, cod, haddock, hake, mackerel, Norway pout, plaice and sole.

Sandeels (Ammodytidae) were observed but cannot be identified to species level from
photographic data, therefore the UK BAP priority species Ammodytes marinus may be
present (Fugro, 2023).

Seabirds

The Hewett subsea pipelines lie adjacent to several SPAs on the Norfolk coastline,
which have been designated for the protection of breeding colonies of seabirds. Given
the proximity to the coastline, the Hewett subsea pipelines lie within the maximum
breeding foraging ranges of most seabird species. The most abundant species likely
to be present in the vicinity of the subsea pipelines are fulmar, kittiwake and guillemot
in the breeding season; kittiwake, great black-backed gull, guillemot and razorbill
overwintering and guillemot in the post-breeding dispersal period. An ornithological
boat-based survey undertaken in July 2021 (RSK Biocensus) confirmed no birds were
nesting on the Hewett field platforms.

Sensitivity of seabirds to oil pollution across the blocks of interest is highest during
winter months (very high to extremely high across all Blocks during December, January
and February); high to very high during March, April, and November across all blocks,
and predominantly low to medium from May to October, with slightly higher (high)
sensitivity during August in Block 28/28.

Marine Mammals

A number of cetacean species have the potential to be in the vicinity of the Hewett
subsea pipelines, including harbour porpoise, white-beaked dolphin and minke whale,
although white-sided dolphin and common dolphin are also known to be present in the

This document is the property of Eni UK Limited. All rights reserved.
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Description

central North Sea. Harbour porpoise are the most abundant of these species. Seasonal
sightings data indicates that low densities of white-beaked dolphin have been observed
in May and low densities of harbour porpoise have been observed in March, May, June,
August, September and December. In addition, both harbour seals and grey seals have
been sighted throughout the year along the Norfolk coast, but their at-sea density is
low in the vicinity of the Hewett subsea pipelines.

Societal Aspects

Fisheries

The Hewett subsea pipelines are located predominantly within ICES Rectangle 35F1,
although the truck lines cross into 34F1 as they approach Bacton. Commercial fishing
within the Hewett Field is undertaken by vessels from a number of EU states deploying
arange of gear types. Fishing effort within ICES Rectangle 35F1 is generally low, with
less than 100 days fished per year, with peak effort during the summer months (2010
to 2014). The dominant gear type was beam trawls and landings data shows a
dominance of demersal flatfish species such as plaice, sole, turbot and dab. Data
shows that fishing pressure throughout the Hewett Field Area is generally low with an
average of 0 to 73 hours of fishing per year between 2009 and 2017.

Shipping

Shipping density is considered to be very high/high in the vicinity of the Hewett subsea
pipelines. A vessel traffic survey (Xodus, 2021a) identified 25 shipping lanes passing
close to the Hewett field.

Oil and Gas Activity

The closest oil and gas facilities are associated with the Perenco operated Leman Field
located to the north-west approximately 26km.

Offshore
Renewables

The nearest wind farm areas are the active Dudgeon and Sheringham Shoal wind
farms located to the northwest, approximately 26.5km and 31.8km away respectively.

Military activities

There is a military Practice and Exercise area (PEXA) situated approximately 60km to
the north, which is used by the Royal Air Force (RAF).

Dredging Activity

Wrecks A total of eight known shipwrecks are located within the Hewett Field Area, but none
are protected. No wrecks were observed during the pre-decommissioning survey.

Cables The ‘STRATOS 1’ telecommunication cable is situated approximately 9 km west of the
closest Hewett subsea pipeline which runs from north-east to south-west.

Aggregate and | There are no licensed offshore aggregate areas, dredging areas or known dumping

areas in the vicinity of the Hewett subsea pipelines. The closest is ‘Humber 3’
Aggregate Production Area located approximately 50km North West of the Hewett
Field.

1.4

1.4.1

Impact Assessment

Environmental Impact Identification

Potential environmental and societal impacts arising from the proposed Hewett Subsea Pipelines DP were
initially determined through an Environmental Impact Identification (ENVID) workshop held on 12th May 2022.
The workshop was attended by the following representatives from Eni: Chief Safety and Environment
Engineer, Subsea coordinator, Marine & Subsea Coordinator / Senior Superintendent / FLO, Make Safe
Coordinator, and the Project Engineering Manager.

This document is the property of Eni UK Limited. All rights reserved.
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The ENVID identified that no planned activities or unplanned events have the potential to result in significant
effects on the marine environment, with embedded mitigation measures in place. However, for completeness
it was recommended that the following aspects be subject to further assessment as these are likely to have
the greatest impact on the marine environment from a Project perspective:

e Seabed disturbance from:
o Removal of umbilicals, jumpers and flexible flowlines;
Abrasive cutting discharge (i.e., garnet);
Removal of mattresses and grout bags, including disturbance from work baskets;
Pipeline trenching operations;
Excavation of mattresses (if required);
In situ marine growth removal (if required); and
General seabed operations and diver activity.

O O O O O O

e Underwater noise emissions from:

Use of propellers / DP thrusters on vessels;
o Use of trenching machine;

o Use of cutting tools; and

o Use of mass flow excavator (propeller noise).

(0]

In addition to the above, the ENVID identified 12 activities that are subject to regulatory compliance with various
permits and consents required in advance of the project (Table 1-3). Consent for these activities will be
obtained via Master Application Templates (MATs) and Supplementary Applications Templates (SATSs),
through the UK Energy Portal Environmental Tracking System (PETS).

Table 1-3: ENVID Activities Assessed as Requiring Environmental Permit Consents & Reporting

Project Activity Environmental Permit Consents & Reporting
Physical Presence - Presence of DSV / RLV / . ﬁllp\{ae(s;:els to have an appropriate SOPEP certificate

CSV (includes transit to and from port)

Up to date Eni OPEP in place

Seabed Disturbance — Abrasive cutting discharge

(i.e., garnet)

Seabed Disturbance — Excavation umbilical, | ¢ Marine Licence (ML-SAT)

jumpers and flexible flowlines e Assessed in the EA report and the Environmental
Seabed Disturbance — Excavation of mattresses Assessment Justification (EAJ) Document

Removal or placement of mattresses and grout
bags, including disturbance from work baskets

Underwater Noise — Use of propellers / DP
thrusters on vessels

Underwater Noise — Use of cutting tools e Assessed in the EA report and the Environmental
Underwater Noise — Use of mass flow excavator Assessment Justification (EAJ) Document
(propeller noise)

Underwater Noise — Use of trenching machine

e Assessed in the EA report and the Environmental
Assessment Justification (EAJ) Document
e Fuel consumption to be recorded for EEMS reporting

Energy Use & Atmospheric Emissions - Fuel
consumed

Removal and disposal of pipeline ends (ferrous
metal and plastic)

Removal and disposal of mattresses (plastic and | ¢ Waste brought onshore needs to be recorded for
rubber) EEMS reporting

Removal and disposal of recovered umbilicals
(metals and plastic)

This document is the property of Eni UK Limited. All rights reserved.
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Project Activity

Environmental Permit Consents & Reporting

Naturally Occurring Radioactive Material (NORM) | e

NORM Permit

In addition, as the subsea pipelines are located within or in close proximity to a number of MPAs, an
assessment has been undertaken to determine whether there are likely to be any significant effects on the
conservation objectives of these MPAs as a result of the Hewett Subsea Pipelines DP, either alone or in-
combination with other plans or projects.

A summary of the results of the assessment is provided in Section 8. A justification as to why the other aspects
were scoped out of further assessment is provided in Table 1-4.

Table 1-4: Justification for Aspects Scoped out from Further Assessment

Aspect

Justification

Physical
Presence

The DP vessels (DSV and CSV) required for the proposed removal options will be present
for a lot of the decommissioning work within the 500m safety exclusion zones surrounding
the Hewett subsea installations, which are clearly marked on navigation charts and have
been in place for a number of years.

Work undertaken outside existing 500m safety exclusion zones will have embedded
mitigation.

Energy  Use
and
Atmospheric

Emissions

Atmospheric emissions will be produced during the proposed decommissioning activities as
a result of the fuel consumed by offshore vessels, diesel-powered equipment and
generators. It is predicted that these emissions will only result in localised and short-term
impacts on air quality, with prevailing met-ocean conditions expected to lead to the rapid
dispersion and dilution of the emissions. The contribution to UKCS and global atmospheric
emissions will be negligible.

Marine
Discharges

Routine marine discharges from the vessels used during the decommissioning work will
include grey water (domestic waste water), black water (sewage), macerated food waste,
rainwater run-off from deck and ballast water. Given the hydrodynamic regime in the area
these discharges will rapidly disperse. All vessels will comply with the requirements of the
MARPOL convention and the International Maritime Organisation Ballast Water
Management Convention. Any impact to the marine environment is therefore considered to
be negligible.

Waste
Management

The impacts of waste management are largely onshore and therefore outside the scope of
the EA. Offshore, all vessels will be compliant with MARPOL and will have waste
management plans in place that adhere to the waste hierarchy principle of reduce, reuse
recycle. As such, there be no significant impact to the marine environment.

Accidental
Events

Prior to the proposed decommissioning activities commencing, the subsea pipelines will
have been flushed, and the cleaning of associated pipelines/umbilicals and disconnection
of pipelines tie-in spool pieces undertaken as part of the preparatory work preceding the
decommissioning of the pipelines. As such, the source of a worst-case accidental release
of hydrocarbons to sea will be from the loss of diesel inventory from a vessel in the unlikely
event of a collision. Diesel is a light oil, containing a large percentage of light and volatile
compounds and, once spilt, is likely to remain on the sea surface and be subject to high
rates of evaporation. It is not expected to persist for a prolonged period of time and therefore
significant impacts are not anticipated.
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Aspect Justification

This risk from dropped objects is not considered to be significant as industry-standard
dropped object procedures will be employed and debris clearance surveys will be conducted
post-decommissioning.

Removal of the Hewett subsea pipelines will require the use of subsea hydraulic cutting
tools that could fail and result in a release of a small number of litres of hydraulic fluid.
However, in the event this did occur, it is anticipated that the hydraulic fluid would be rapidly
dispersed in the marine environment given the highly dynamic nature of the area. The risk
to the marine environment is therefore low.

1.4.2 Summary of Assessment Results

1.4.2.1 Seabed Disturbance

It is estimated that the total area of seabed likely to be temporary disturbed by the proposed decommissioning
activities is ca. 317,575 m? (0.32 km?).

Physical disturbance of the seabed can cause displacement or mortality of benthic species, such as sessile
organisms, that are unable to move out of the impacted area. However, due to the transient nature of the
operations, it is expected that recovery of the affected areas will be relatively rapid once the proposed activities
have been completed. Removal of the subsea pipelines and protection material will also facilitate the
restoration of the seabed back to its natural state.

Of note, aggregations of S. spinulosa biogenic reef were identified in the vicinity of the whole Hewett survey
area. Research has shown that S. spinulosa has a limited tolerance to the direct physical impact, with recovery
not expected for an extended period of time. Patches of S. spinulosa were classified at a maximum reefiness
of ‘high’ on eight transects, ‘medium’ on nine transects, ‘low’ on nine transects and ‘not a reef on 14 transects
(including the entirety of all stations where S. spinulosa was present and transects TR25_V2 and TR26_V?2).
S. spinulosa was regularly observed throughout the majority of the offshore survey area, with the proportion
of the ‘low’ reef to ‘high’ reef categories ranging from 6.7 % along transect TR03 to 72.5 % along transect
TR16. Due to an absence of geophysical data, it was not possible to delineate the potential reef areas. There
is therefore potential for a small, direct impact to patches of S. spinulosa present within the survey area during
decommissioning operations.

During the proposed decommissioning activities there will be a temporary increase in turbidity through
sediment resuspension resulting in smothering of some sensitive benthic species. However, the subsea
pipelines are located within a highly dynamic area with strong near-seabed currents and highly mobile
sediments and, as such, the fauna found here are robust infauna that are adapted to frequent disturbances
and natural fluctuations in sediment loading and resuspension. S. spinulosa is also considered to be tolerant
to smothering.

Some demersal spawning fish may be temporarily displaced due to the proposed decommissioning activities,
however there are suitable spawning grounds in similar sediments nearby. The spawning grounds for herring
and sandeel in the vicinity of the Hewett Field Area are not considered to be critical spawning habitat for these
species. Given the nature of the operations, any displacement of fish will be highly localised and of short
duration.

In summary, based on the nature of the seabed habitats and species present in the vicinity of the subsea
pipelines, and the comparatively small area of seabed that will be impacted by the proposed decommissioning
activities (ca. 0.32 km?) the residual effects on seabed communities and fish spawning and nursery grounds
are predicted to be Minor and not significant. Given the mitigation measures proposed and the fact that S.
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spinulosa were classified at a maximum reefiness of ‘high’ on only eight transects, a few potential areas of S.
spinulosa reef may be subject to limited direct impact, with slow recovery possible.

1.4.2.2 Underwater Noise Emissions

Vessel operations (in particular the use of dynamic positioning systems) and the use of underwater cutting
tools have been identified as the primary sources of underwater noise that could potentially arise from the
subsea pipelines decommissioning activities.

There is potential for fish to be disturbed by the underwater noise emissions generated during the
decommissioning activities, leading to temporary displacement from the area. Demersal spawning species that
spawn on specific habitat substrates, such as herring and sandeels, are particularly vulnerable to disturbances.
However, although both species spawn in the vicinity of the subsea pipelines, the area which would be
impacted represents only a small proportion of the spawning grounds available for these species in the
southern North Sea. In addition, this area of the southern North Sea has a high volume of vessel traffic and,
as such, it is anticipated that the additional underwater noise generated by the planned vessels and use of
cutting tools is likely to be insignificant.

The underwater noise emissions generated during the proposed decommissioning activities are not predicted
to result in injury to marine mammals but do have the potential to cause a temporary disturbance out to a
distance of ca. 1.6 km from the noise source. However, the percentage of the relevant Marine Mammal
Management Unit reference population which would be disturbed is very small.

In summary, there is no evidence to suggest that the underwater noise emissions generated during the
proposed Hewett subsea pipeline decommissioning activities would result in injury or significant disturbance
to marine fauna. Although there is potential for some behavioural disturbance, any impacts will be localised
and temporary. Residual effects are therefore predicted to Minor and not significant.

1.4.2.3 Cumulative Impacts

Cumulative impacts may arise from incremental changes caused by other past, present or reasonably
foreseeable projects/proposals together with the proposed Hewett subsea pipeline decommissioning activities.
Ongoing industrial activities located closest to the Hewett Field Area include the Perenco operated Leman
Field located approximately 26km to the north-west, IOG’s Vulcan Satellites Hub Project, located 12km north
west of the Hewett Field Area, the ‘Humber 3’ Aggregate Production Area located approximately 50km to the
north east and the Dudgeon and Sheringham Shoal operational wind farms (both operated by Equinor) located
approximately 20km and 32km north west of the Dawn field respectively. In addition, the Sheringham and
Dudgeon extension project may be in construction within the timescales of the Hewett decommissioning work.
However, given the distances between the Hewett Field Area and these activities and projects and the fact
that any impacts arising from the proposed Hewett decommissioning operations will be localised, no significant
cumulative effects on marine receptors are predicted.

1.4.2.4 Transboundary Impacts

The closest Hewett subsea pipelines are located approximately 82km west of the UK/Dutch transboundary
line. Any impacts arising from emissions, discharges and seabed disturbance generated as a result of the
proposed decommissioning activities are predicted to be highly localised and are therefore not expected to
result in any significant transboundary impacts. If it is decided to utilise disposal options outside of the UK, Eni
will ensure regulations governing transfrontier shipment of waste are complied with.

1.4.2.5 Marine Protected Areas

Of note is that all the Hewett subsea pipelines, are located within, or cross the boundary of the Southern North
Sea SAC designated for the protection of harbour porpoise. The underwater noise emissions generated during
the proposed decommissioning activities have the potential to cause disturbance to harbour porpoise out to a
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distance of ca. 1.6km from the noise source, equivalent to an area of ca. 8km?2. This equates to ca. 0.02% of
the Southern North Sea SAC total area. It has been calculated that less than three individuals may be
temporarily disturbed within this area, which is equivalent to 0.0013% of the harbour porpoise North Sea MU
reference population. Given the low number of harbour porpoises which may be impacted, there is considered
to be sufficient foraging habitat in the wider vicinity to accommodate any temporary displacement of harbour
porpoise from the Hewett Field Area whilst the decommissioning activities are ongoing. In addition, it is
assumed that any potential effects on harbour porpoise prey species (specifically sandeels, herring, mackerel,
cod and whiting) from underwater noise would be the same or less than those for harbour porpoise. Therefore,
in view of the conservation objectives of the SAC, no LSE on the Southern North Sea SAC are predicted as a
result of the proposed decommissioning activities either alone or in-combination with other plans or projects.

All Hewett subsea pipelines are also located within or cross the Haisborough, Hammond and Winterton SAC.
Truck pipelines also cross the Greater Wash SPA, and Cromer Shoal Chalk Beds MCZ. The following MPAs
are also located within 40km of the Hewett subsea pipelines: North Norfolk Sandbanks and Saturn Reef SAC
(7 km northeast), and The Wash and North Norfolk Coast SAC (25 km west). However, the EA has concluded
that there will not be any likely significant effects on the conservation objectives of these MPAs as a result of
the proposed Hewett decommissioning activities, either alone or in-combination with other plans or projects.
This is primarily due to the fact that any impacts arising from the emissions and discharges generated by the
proposed decommissioning operations are predicted to be highly localised and temporary.

1.4.3 Mitigation Measures

The mitigation measures Eni will adopt for the Hewett Subsea Pipelines DP to ensure any potential
environmental or societal impacts are minimised, as far as practical, are summarised in Table 1-5.
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Table 1-5: Mitigation Measures

Physical Presence

Some work undertaken within existing 500m exclusion zones;

Notifications will be made to regular users of the area via Notices to Mariners, NAVTEX/NAVAREA
warnings and Kindfisher bulletins;

The operations will be undertaken by a carefully selected specialist contractor in compliance with
all national and international shipping regulations and guidelines;

An Eni representative will be on-board each vessel at all times to ensure compliance with approved
operating procedures;

Operations will be planned to minimise the number of boat movements, as far as reasonably
practicable;

Communications and positioning equipment will be placed on-board the vessels to maintain
communications with other shipping vessels (the most likely to have communication equipment on
board) and provide accurate information on the position of the vessels;

The vessels will meet all national and international regulations for shipping including the appropriate
signals and lights, and the regulations defined by the International Maritime Organisation for
avoiding collisions at sea; and

Operating criteria for weather conditions (e.g., wind, waves and visibility) will be established and
operations suspended if the criteria are not met.

Seabed Disturbance

Minimise abrasive material required;

Tool use will be minimised where feasible whilst still achieving the desired result;
Working areas will be minimised, as far as practicable; and

Leave buried and frond mattresses in situ.

Underwater Noise Emissions

Operations will be planned to reduce vessel movements and minimise the overall duration of the
project; and
No use of explosives.

Energy Use and Atmospheric Emissions

Vessel time in the field will be reduced, as far as practicable; and

Eni’'s contractor selection process will aim to ensure that the engines, generators and other
combustion plant on the vessels to be used during the proposed decommissioning activities are
maintained and correctly operated to ensure that they work as efficiently as possible.

Marine Discharges

Any waste water discharged to sea from vessels will be treated to comply with the requirements of
the MARPOL Convention; and

Vessels will operate in compliance with the International Maritime Organisation Ballast Water
Management Convention.

Waste Management

A Materials Inventory has been developed for the Project to identify the types of waste generated
and the management procedures for each waste stream will be included in the contractor’s Waste
Management Plan. The principles of the Waste Management Hierarchy will be followed;
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e Good housekeeping standards will be maintained on board all vessels in accordance with the
contractor waste management strategy;

e Transfer notes will accompany all non-hazardous waste to shore and consignment notes will be in
place for any hazardous waste;

e Checks will be carried out on the selected waste yard to ensure all permits and licenses are in place
for the handling and disposal of the waste types identified. Eni will ensure that waste is transferred
by an appropriately-licensed carrier who should have a Waste Carrier Registration, Waste
Management Licence or Exemption, as appropriate for the type of waste;

e The amount of NORM Waste is unknown at this time, however, there remains a possibility that it
will be present during decommissioning activities. Eni will ensure appropriate RSR permits are in
place and conditions that dictate the management and control of radioactive waste are met; and

e Marine growth, if found, will be removed onshore at the waste yard and will be done with appropriate
odour control implemented through an odour management plan and will be disposed of in
accordance with the principles of the Waste Management Hierarchy.

Accidental Events

e Shipping and fishing bodies will be kept informed of the project and appropriate notifications made
in a timely manner;

e Vessels selected to undertake the decommissioning activities will have effective operational
systems and onboard control measures;

e Dropped object procedures will be employed throughout the proposed operations. All unplanned
losses in the marine environment will be attempted to be remediated, and notifications to other
mariners will be sent out. Post-decommissioning debris clearance surveys will aid in the
identification of any dropped objects should they occur;

e Appropriate maintenance and pre-use checks on hydraulic equipment will be undertaken. Where
possible equipment with automatic hydraulic shut-off will be used to minimise the volume of fluid
released in the event of a hydraulic line failure; and

e All vessels undertaking decommissioning activities will have an approved SOPEP.

1.5 Conclusions

The EA has confirmed that the Hewett Subsea Pipelines DP can be executed with no significant adverse
effects on the marine environment.

Comprehensive identification of potential impacts from the Hewett Subsea Pipelines DP to environmental and
societal receptors was achieved through an ENVID workshop. The ENVID identified that no planned activities
or unplanned events have the potential to result in significant effects on the marine environment, with
embedded mitigation measures in place. However, for completeness it was recommended that activities
resulting in seabed disturbance and underwater noise emissions be subject to further assessment as these
are likely to have the greatest impact on the marine environment from a Project perspective, which could be
reduced via additional mitigation. Following further assessment and upon implementation of the identified
mitigation measures, it has been concluded that all residual effects from these aspects are Minor and not
significant, with the majority of impacts being localised and temporary in nature.

Of note is that all the Hewett subsea pipelines are located within or cross the Southern North Sea Special Area
of Conservation (SAC), and the Haisborough, Hammond and Winterton SAC. Truck pipelines also cross the
Greater Wash SPA, and Cromer Shoal Chalk Beds MCZ. However, the EA has concluded that there will not
be any likely significant effects on the conservation objectives of these MPAs as a result of the proposed
Hewett decommissioning activities, either alone or in-combination with other plans or projects.

Eni operates under a HSE IMS, certified to 1ISO14001:2015 and has established contractor selection and
management procedures. Eni will develop an interface document for the Project when a removals contractor
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is appointed to help ensure the mitigation measures identified in this EA report are successfully implemented
during the proposed decommissioning activities.
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2.0 INTRODUCTION

21 Background

Eni UK Limited (hereafter referred to as ‘Eni’) is Operator of the Hewett Gas Field located in United Kingdom
Continental Shelf (UKCS) Blocks 48/28a, 48/30a, 48/29a, 52/4a and 52/5a in the southern North Sea,
approximately 22km north-east of the Norfolk coast and 82 km west of the UK/Dutch transboundary line. The
Hewett Gas Field, which commenced production in 1968, has come to the end of its productive life and is in
the process of being decommissioned.

The Hewett field area contains the main Hewett field, consisting of five horizons vertically situated above each
other, and six adjacent satellite fields: Big Dotty, Little Dotty, Deborah, Dawn, Della, and Delilah (see Figure
1-2).

Export from the Hewett field ceased in December 2020 and a well abandonment campaign is ongoing. Several
of the pipelines have been flushed, cleaned and water gapped with the remainder scheduled for 2023 and
beyond.

Eni as Operator of the Hewett Gas Field and on behalf of the Section 29 notice holders' is now applying to the
Offshore Petroleum Regulator for Environment and Decommissioning (OPRED) to obtain approval to leave In-
Situ Gas Hewett subsea pipelines, buried mattresses and grout bags; and for the removal of the Hewett subsea
umbilicals, flexible flowlines and Jumpers, exposed and partially exposed mattresses and grout bags, in
accordance with the Petroleum Act 1998. This includes removal of 33 subsea gas pipelines, chemical pipelines
and cores, and control umbilicals as well as various smaller elements (jumpers, flexible flowlines etc.).

A summary of the Hewett subsea pipelines to be decommissioned is provided in Table 2-1.

' Chrysaor Petroleum Company U.K. Limited (0% equity), Eni Hewett Limited (0%), Eni LNS Limited (0%), Eni UK Limited (89.3133%)
and Perenco Gas (UK) Limited (10.68667%).
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Table 2-1: Hewett Area Subsea Pipelines Being Decommissioned

Description

Hewett
Export
Pipelines

PL20

Export Pipeline from Disconnected End Adjacent to FTP to Bacton Onshore
Terminal Sphere Receiver.

Trunk Line (concrete coated).

Note: PL20 is in two sections after a failed section of the line was removed in 2017.
Diameter: 30 inch

Length: 27.320 km

PL21

Export Pipeline from Disconnected End Adjacent to FTP to
Bacton Onshore Terminal Sphere Receiver.

Trunk Line (concrete coated)
Diameter: 30 inch
Length: 32.690 km

PL83

Production Pipeline from Cut Point A to Cut Point B
Concrete Weight Coated Infield Pipeline

Diameter: 24 inch

Length: 3.930 km

Hewett
Infield
Pipelines

PL84

Production Pipeline from Disconnection point A to Disconnection point B
Concrete Weight Coated Infield Pipeline

Diameter: 24 inch

Length: 8.382 km

PL85

Production Pipeline from Disconnection point A to Disconnection point B
Note: includes PL135.1 and PL135.2 2.375” service lines piggybacked to PL86)
Concrete Weight Coated Infield Pipeline

Diameter: 24 inch

Length:9.303 km

PL86

Production Pipeline from Disconnected End Adjacent 48/30- 8 to Cut Point A
Concrete Weight Coated Infield Pipeline

Diameter: 10 inch

Length: 5.750 km

Deborah
Pipelines

PL135.1

Service Pipeline Line from Disconnected End Adjacent 48/30-8 to Cut Point
A

Piggybacked to PL86
Diameter: 2.375 inch
Length: 6.000 km

PL135.2

Service Pipeline Line from Cut Point A to Disconnected End adjacent to Well
48/30-14

Piggybacked to PL86
Diameter: 2.375 inch
Length: 6.000 km
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Description

PL446

Flexible Jumper from Adjacent Well 48/30-10 to Adjacent Well-48/30-8
Diameter: 6 inch
Length: 0.015 km

PL446.1

Flexible Jumper from PL135.1 to 48/30-10 Subsea Well Tie in Flange
Diameter: 2 inch
Length: 0.070 km

PL1177

Production Pipeline from Disconnected End Adjacent to Well 48/30-14 to
Disconnected End A

Non-Concrete Weight Coated Infield Pipeline
Diameter: 8 inches
Length: 5.900 km

PLU4688

Control Umbilical from Disconnected End A to Disconnected End Adjacent to
SS well 48/30-14

Piggybacked to PL1177
Diameter: 3.3 inch
Length: 5.930 km

PLU4689

Hydraulic Umbilical from Disconnection Point A to Disconnected End
Adjacent to 48/30-8 Subsea well

Diameter: 2.98 inches
Length: 5.805 km

PLU4690

Hydraulic Umbilical from Topside Hydraulic Control Panel (48/29C Platform)
to Subsea Hydraulic Control System (48/30-10 Well)

Diameter: 2.98 inch
Length: 5.905 km

uU30-8

Redundant Hydraulic Umbilical not connected at either end
Length: 5.900 km

PL1173

Production Pipeline from Disconnected End Adjacent to Well 48/29- 9 to Cut
Point A

Non-Concrete Weight Coated Infield Pipeline
Diameter: 8 inches
Length: 6.070 km

Dawn
Pipelines

PL1174.1

Elec Hydraulic Cl Umbilical from Cut Point A to Disconnected End Adjacent
to Well-48/29- 9

Piggybacked to PL1173
Diameter: 4.9 inch
Length: 6.100 km

PL1174.2

Elec Hydraulic Cl Umbilical from Cut Point A to Disconnected End Adjacent
to Well-48/29- 9

Piggybacked to PL1173
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Description

Diameter: 4.9 inch
Length: 6.100 km

PL87

Production Pipeline from Disconnected End Adjacent Well-48/30- 9 to Cut
Point A

Concrete Weight Coated Infield Pipeline
Diameter: 8 inches
Length: 6.090 km

PL136.1

Service Pipeline Line from Disconnected End Adjacent 48/30-9 to Cut Point
A

Piggybacked to PL87
Diameter: 2.375 inch
Length: 6.040 km

Little Dotty
Pipelines

PL136.2

Service Pipeline Line from Disconnected End Adjacent 48/30-9 to Cut Point
A

Piggybacked to PL87
Diameter: 2.375 inch
Length: 6.040 km

PLU4743

Hydraulic Umbilical from Disconnection Point A to Disconnected End
Adjacent to 48/30-9 Subsea Well

Diameter: 2.95 inch
Length: 7.650 km

PL1324

Electro Hydraulic Cl Umbilical Jumper from Midline Termination Module to
Adjacent to Subsea Well 48/30-15

Diameter: 4.72 inch
Length: 0.254 km

PL1325

Flexible Jumper from Adjacent to Subsea Well 48/30-15 to Adjacent to
Midline Termination Module

Diameter: 8 inch
Length: 0.254 km

Della

PL584

Production Pipeline from Disconnected end Adjacent to Well-48/30- 11 to Cut
Point C Adjacent to Hewett Platform

Non-Concrete Weight Coated Infield Pipeline
Diameter: 10 inches
Length: 9.198 km

Pipelines

PL1323

Electro Hydraulic Chemical Injection Umbilical from Cut Point A Adjacent to
Platform 48/29 A-P to Cut Point F Adjacent to Subsea Well 48/30-11

Diameter: 5.16 inches
Length: 9.550 km

PL585

Redundant Hydraulic CI Umbilical from Disconnected end Adjacent to Well-
48/30- 11 to Cut Point C Adjacent to Hewett Platform

This document is the property of Eni UK Limited. All rights reserved.




‘.
% Company Document ID — 102800PZRV04820
o o Page 37 of 158
@n" |l< Hewett Area Subsea Pipelines EA Report
UK
Description

Diameter: 3.82 inch
Length: 9.362 km

Redundant Hydraulic ClI Umbilical from Disconnected end Adjacent to Well-
PL586 48/30- 11 to Cut Point C Adjacent to Hewett Platform

Diameter: 3.82 inch
Length: 9.362 km

Electro Hydraulic Chemical Injection Umbilical from Adjacent to Della PLEM
PL1629.1 to Adjacent to Delilah Umbilical JUT

Diameter: 6.43 inch
Length: 0.260 km

Electro Hydraulic Chemical Injection from Adjacent to Della PLEM to
PL1629.2 Adjacent to Delilah Tree Connector

Diameter: 6.43 inch

Length: 0.255 km

Delilah Electro Hydraulic Chemical Injection Umbilical from Delilah Umbilical JUT to
Pipelines PL1629.3 Delilah Umbilical JUT
Diameter: 6.43 inch
Length: 0.250 km

Electro Hydraulic Chemical Injection Umbilical from Delilah Umbilical JUT to
PL1629.4 Delilah Umbilical JUT

Diameter: 6.43 inch
Length: 0.250 km

Flexible Jumper from Adjacent to Delilah Xmas Tree to Adjacent to Della

PL1630 PLEM
Diameter: 8 inch

Length: 0.268 km

2.2 Scope and Purpose of the Environmental Appraisal

This Environmental Appraisal (EA) report has been written by Eni to support the Hewett Area Subsea pipelines
Decommissioning Programmes and has been prepared in accordance with regulatory guidelines (OPRED,
2018). It sets out to describe, in a proportionate manner, the potential environmental and societal impacts
resulting from the decommissioning of the Hewett subsea pipelines and demonstrate the extent to which these
impacts will be mitigated and controlled to an acceptable level.

The flushing and cleaning of associated pipelines/umbilicals and disconnection of pipelines tie-in spool pieces
undertaken as part of the preparatory work preceding the decommissioning and subsequent removal of the
subsea pipelines is outside the scope of this EA and will be consented under appropriate environmental
permits and consents.
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3.0 POLICY AND REGULATORY CONTEXT

31 Regulatory Context

The Petroleum Act 1998 (as amended by the Energy Act 2008 and 2016) is the principal legislation governing
decommissioning in the UKCS. The responsibility for ensuring the requirements of the Petroleum Act is
complied with rests with the UK Department of Business, Energy and Industrial Strategy (BEIS) and is
managed through its regulatory body, the Offshore Petroleum Regulator for Environment and
Decommissioning (OPRED).

The Petroleum Act requires the operator to submit a draft Decommissioning Programme (DP) for statutory and
public consultation and to obtain approval of the DP from OPRED before initiating decommissioning work. The
DP outlines the infrastructure being decommissioned and the method by which the decommissioning will take
place and is supported by an Environmental Appraisal (EA).

The UK's international obligations on decommissioning are primarily governed by the 1992 Convention for the
Protection of the Marine Environment of the Northeast Atlantic (the Oslo Paris (OSPAR) Convention). OPRED
is also the competent authority on decommissioning in the UK for OSPAR purposes.

3.2 Marine Planning Policy

The Marine Coastal Access Act 2009 introduced a range of measures to deliver the UK Government’s vision
of “clean, healthy, safe, productive and biologically diverse oceans and seas”, including the introduction of
marine plan areas. The Hewett subsea pipelines lie within the East Offshore Marine Plan area. The plan
documents a set of objectives and associated policies which need to be met in order to deliver the
Government’s vision for the area, Eni considers that the Hewett Area Subsea Pipelines DP is in broad
alignment with the objectives and policies of the East Offshore Marine Plan, as documented in Appendix A.

3.3 Environmental Management

Eni is committed to conducting its activities in a manner that protects people and the environment and is in
compliance with applicable regulatory requirements. The Eni UK Health, Safety and Environmental (HSE)
Policy shown in Figure 3.1, supported by the Corporate Major Accident Prevention Policy (CMAPP) and
Integrated Management System (HSE IMS), sets out guiding principles and mechanisms for managing HSE
risks, impacts and compliance. Eni's HSE IMS is certified to 1ISO 14001: 2015. As part of HSE IMS,
Sustainability and Biodiversity and Ecosystem Services (BES) Policies, Eni applies a Mitigation Hierarchy
framework combined with precautionary principle and stakeholder engagement, to reduce the risks of
decommissioning. This reflects Eni’s commitment towards continuous improvement of BES management
performance towards no net loss and net gain of biodiversity, to follow the currently employed industry
guidance and best practice as well as search for scientific solutions into novel mitigation and innovation
technologies.
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©he safety and health of Eni's people, of the community and of its
partners, and the protection of the environment are top priorities for Eni
in all its activities.

Eni UK conducts its activities in accordance with all
compliance obligations and with all other applicable
requirements and standards concerning the
safeguarding of the health and safety of workers and of
the environment.

Eni UK is committed to eliminating hazards and
reducing HSE risks in an integrated and systematic
manner, in accordance with the principles of precaution,
prevention, protection and continual improvement.

Eni UK maintains and implements its HSE Management
System, assigning clear responsibilities to all levels of
personnel in the company and ensuring that required
competencies and resources are available,

In consultation with its workforce, Eni UK's top
management performs an active role in setting direction
and improvement objectives, fostering trust and
promoting a positive HSE culture. Workers'
representatives are elected to facilitate active
participation of the entire workforce.

Eni UK adopts good practices in relation to HSE matters
and supports active engagement with relevant industry
associations, with the aim of developing and improving
standards of HSE management and performance.

April 2021

UK HSE IMS A1-5Y5-01 rev.14

THEINTEGRITY
IN OUR OPERATIONS

Eni UK considers the protection of health a fundamental
requisite and promotes the psychological and physical
well-being of its people.

Eni UK designs, develops, manages and
decommissions its tangible assets ensuring the
safeguarding of workforce health and safety, the
minimisation of environmental impacts, the prevention
of pollution and the optimisation of natural resources
and energy use.

Eni UK selects and manages its contractors to ensure
that they have the necessary capability and
competence to meet its expectations in relation to HSE |
management.

Eni UK communicates to its stakeholders, in a
transparent manner, the objectives and results that
have been achieved in relation to HSE management
and promotes long term cooperation, with the aim of
achieving mutual sustainable development.

Eni UK is committed to progressively reducing
carbon intensity through challenging operational
efficiency targets, and to playing an active role in
promoting the energy transition.

Nicold Aggogeri
Managing Director Eni UK

ECMS #427492 v.7

Figure 3-1: Eni HSE Policy
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4.0 STAKEHOLDER CONSULTATION

A dialogue with stakeholders on decommissioning the Hewett Gas Field has continued since October 2017 to
allow early recognition and implementation of recommendations. Table 4-1 provides a summary of the
feedback received during the wider Hewett decommissioning informal consultations held to date which is of
relevance to the Hewett Area Subsea Pipelines DP.

Meetings to discuss decommissioning of the Hewett Area Subsea Pipelines were held with OPRED
Environmental Management Team (EMT) on 215t May 2021 and with the Joint Nature Conservation Committee
(JNCC) and Natural England (NE) on 10* June 2021. No additional recommendations in relation to this EA
Report were made over and above those already noted in Table 4-1.

The Hewett Area Subsea Pipelines DP provides further information on planned and completed stakeholder
engagement.

This document is the property of Eni UK Limited. All rights reserved.
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5.0 DECOMMISSIONING ACTIVITIES

5.1 Proposed Decommissioning Strategy

Eni is proposing to decommission a total of 33 subsea gas pipelines, chemical pipelines and cores, and control
umbilicals as well as various smaller elements (jumpers, flexible flowlines). The decommissioning solutions for
the various pipeline components are given in Table 5-1. Further detail on the proposed activities is provided in
Section 5.3.

Table 5-1: Subsea Pipelines Decommissioning Information

Proposed Decommissioning Solution Reason for Selection

Comparatively assessed as preferred
o option.

Group 1 — Export Pipelines
PL20 & PL21 Most of the pipelines are sufficiently
trenched and buried and stable posing no
risk to marine users.

Minimal seabed disturbance.

Lower energy use

Reduced risk to personnel engaged in the
activity.

Leave In-Situ

Disconnection and removal of the pipeline ends and spools at
48/29A-FTP Platform end (already completed). No requirement to introduce new
material (Rock Placement) into SAC &
MCZ protected areas.

Cut ends within trench left to naturally backfill due to dynamic

seabed. Crossings progressively buried over time.

No interaction with third-party facilities

Exposed/spanning pipeline sections, trenched to a minimum
depth of burial of 0.6m ToP,

Exposed Stabilisation mats recovered.

Buried Stabilisation mats left in Situ

Comparatively assessed as preferred

option.
Group 2 — Concrete Coated Infield Pipeline (incl piggyback P
pipeline) Most of the pipelines are sufficiently
PL83, PL84, PL85, PL86 (incl PL135.1 & PL135.2) trenched and buried and stable posing no
risk to marine users.
PL87 (incl PL136.1 & PL136.2) Minimal seabed disturbance.

Lower energy use

Reduced risk to personnel engaged in the
Leave In-Situ activity.

No requirement to introduce new

) ) o material (Rock Placement) into SAC &
Disconnection and removal of the pipeline end and spools MCZ protected areas.

(already completed).

Crossings progressively buried over time.
No interaction with third-party facilities

This document is the property of Eni UK Limited. All rights reserved.
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Proposed Decommissioning Solution

Reason for Selection

Cut ends within trench left to naturally backfill due to dynamic
seabed.

Exposed/spanning pipeline sections, trenched to a minimum
depth of burial of 0.6m ToP.

Exposed Stabilisation mats recovered.

Buried Stabilisation mats left in Situ.

Group 3 Non-Concrete Coated Infield Pipeline (in piggyback
umbilical)

PL584 (incl PL585 & PL586) PL1173 (incl PL1174.1,
PL1174.2)

PL1177 (incl PLU4688)

Leave In-Situ

Disconnection and removal of the pipeline end and spools
(already completed).

Cut ends within trench left to naturally backfill due to dynamic
seabed.

Exposed / spanning pipeline sections trenched to a minimum
depth of burial of 0.6m ToP.

Exposed Stabilisation mats recovered.

Buried Stabilisation mats left in Situ.

Comparatively assessed as preferred
option.

Most of the pipelines are sufficiently
trenched and buried and stable posing no
risk to marine users.

Minimal seabed disturbance.

Lower energy use

Reduced risk to personnel engaged in the
activity.

No requirement to introduce new
material (Rock Placement) into SAC &
MCZ protected areas.

Crossings progressively buried over time.
No interaction with third-party facilities

Group 4 — Umbilicals (standalone)

Comparatively assessed as preferred
option.
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Proposed Decommissioning Solution

Reason for Selection

PLU4689, PLU4690, PLU4743, PL1323, U30-8

Full Removal

Recovery of the entire line by reverse installation utilising
Reel Lay vessel. Umbilical will be exposed in trench if buried
as required.

Stabilisation mats over umbilical will be removed and
recovered.

Umbilical and mats returned to shore for recycling or
appropriate treatment and disposal.

Meets regulatory convention

requirements.

Group 5 - Flexible Flowlines and Jumpers

PL1324, PL1325, PL1629.1, PL1629.2, PL1629.3, PL1629.4,
PL1630, PL446, PL446.1

Full Removal

Disconnection of the jumper ends and recovery of the entire
line by reverse installation utilising Reel Lay vessel or Cut &
Lift.

Stabilisation mats over Jumpers will be removed and
recovered.

Returned to shore for recycling or appropriate treatment
and disposal.

Comparatively assessed as preferred

option.

Meets regulatory convention

requirements.

Group 6a - Exposed Mattresses / Partially Buried Mattresses

Full Removal

Comparatively assessed as preferred

option.

Meets regulatory convention

requirements.
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Proposed Decommissioning Solution

Reason for Selection

Returned to shore for recycling or appropriate treatment
and disposal.

In the event of unsafe conditions and practical difficulties in
recovery, mattresses shall be left in-situ

Surveys will be performed immediately
prior to Mattress removal and if found to
be fully buried then left in Situ as per
Group 6b.

Group 6b - Buried Mattresses

Left In-Situ

Buried Mattresses left in Situ.

Mattresses shown to be fully buried with
minimum of 0.6m burial cover.

Mattresses form part of pipeline
stabilisation feature and were included as
part pipeline decommissioning option
within the Comparative Assessment

Mattresses have been shown to be stably
buried over last 20 years of regular
offshore surveys.

No seabed disturbance in a SAC & MCZ
protected areas

Group 7a — Exposed Grout Bags

Returned to shore for recycling or appropriate treatment
and disposal.

In the event of unsafe conditions and practical difficulties in
recovery grout bags shall be left in-situ.

Full Removal

Meets regulatory convention
requirements.

Surveys will be performed immediately
prior to Grout bag removal and if found to
be fully buried then left in Situ as per
Group 7b.

Group 7b - Buried Grout Bags

Left In-Situ

Buried grout bags left in Situ.

Grout bags shown to be fully buried with
minimum of 0.6m burial cover.

Grout bags forming part of pipeline
stabilisation feature and were included as
part pipeline decommissioning option
within the Comparative Assessment

Grout bags have been shown to be stably
buried over last 20 years of regular
offshore surveys.
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Proposed Decommissioning Solution Reason for Selection

No seabed disturbance in a SAC & MCZ
protected areas

PO~

Notes:

The burial extent of each pipeline is presented in Error! Reference source not found.

All recovered quantities shall be returned to shore for appropriate reuse, recycling, or disposal.

All pipelines, umbilicals and jumpers will be flushed and cleaned prior to removal commencing.
PL20 is currently subsea in 2 sections following previous removal of the damaged section from
KP15.635 to KP15.156. The PL20 pipeline cut end sections left at these KPs of PL20 shall be
capped and buried to at least 0.6m.

All pipeline crossings will be left in-situ during decommissioning. Trenching or cut & lift as the case
maybe will be stop at a minimum of 10 m either side of the crossing ensuring that we do not
disturb the crossing or risk adversely affecting live pipelines. Any free-span or instability found will
be subject to remediation by mattressing of at the location.

For protection and stabilisation features (such as concrete mattresses), where they protect a
pipeline left in-situ and these protection / stabilisation features become exposed or partially buried,
they shall remain in-situ to maintain the pipeline protection / stability.

An assessment will be performed to determine if the feature can be recovered on a case-by-case
basis, without impacting the pipeline protection / stabilisation (the assessment will also consider if
the feature poses a snagging risk), If not OPRED will be consulted where the recovery of exposed
/ partially buried features is not deemed feasible.

Concrete Mattresses that have disintegrated, have broken into pieces or broken into individual
blocks will not be recovered as it is deemed they will self-bury. These will be monitored as part of
the future survey campaigns to assess their location and determine if they are deemed to be a risk
to other user of the sea.

5.2 Project Schedule

The proposed schedule for the Hewett subsea pipelines decommissioning project is shown in Figure 5-1. It is
currently envisaged that the subsea pipelines will be decommissioned at some point between 2026 and 2030.

Activity / Milestone

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

Q4] Q1

Q2[aQ3

Q4| Q1

Q2[Q3

Q4[Q1

Q2[Q3

Q4[Q1

Q2[Q3

Q4fQl

Q2[Q3

Q4fQl

Q2[Q3

Q4fQl

Q2| Q3

Q4[Ql

Q2] Q3

Q4] Q1

Q2[Q3

Q4

Pipeline DP Pre Draft Submission

Pipeline DP & EA

Pipeline P ission Survey

Pipeline DP Approval

Pipeline Pre-Com Surveys

Pipeline Removal Window

Pipeline As Left Survey Window

Pipeline Onshore Recycling

Pipeline Post. ioning Survey

Closeout Report Issue

Figure 5-1: Hewett Area Subsea Pipelines Decommissioning Project Schedule

5.3 Proposed Removal Activities

Removal of the Hewett subsea pipelines can only occur after Eni has completed a series of preparatory works.
These activities will be consented via the appropriate environmental permits and consents applied for on the
OPRED Portal Environmental Tracking System (PETS). The preparatory works include:

1. Plug and abandonment (P&A) of the subsea wells in accordance with Oil & Gas UK Guidelines;
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2. Flushing and cleaning of associated pipelines and umbilicals;
3. Disconnection and possible removal of pipeline tie-in spool pieces (note all discounted pipeline ends
will be protected with existing stabilisation materials).

Pipeline and umbilical cleaning and flushing operations will use Best Environmental Practice (BEP) and the
Best Available Techniques (BAT) to minimise as far as possible both residual hydrocarbon and other chemical
levels in line post flush. The flushing and cleaning of pipelines and disconnection of pipeline tie in spools are
detailed in the Pipelines DP.

Following completion of the above work, selected Hewett subsea pipelines (Group 4 and Group 5) will be
removed with the use of a dynamically positioned (DP) diving support vessel (DSV) and a reel lay vessel (RLV)
/ Multi-Service Vessel (MSV) / Construction Support Vessel (CSV). The pipelines that will remain in situ (Group
1 and Group 2) will have spans and exposures trenched and back filled to minimum 0.6 m top of pipe (ToP).

Eni proposes to cut the pipelines using subsea diamond wire cutters and hydraulic shears. Eni confirms they
do not plan to use explosives.

Total fuel consumption during the pipeline decommissioning operations is expected to be in the region of 4,853
tonnes across all vessels involved (1 x DSV and 1 x RLV/IMSV/CSV) (Table 7-7). Throughout the proposed
decommissioning activities, Eni will ensure that vessel work programmes are designed to minimise operational
durations and reduce manning. Vessels will be selected to ensure that there are effective operational systems
and that on board control measures are in place.

54 Waste Management

The project waste hierarchy aligns with the principles of the EU Waste Framework Directive (Directive
2008/98/EC) (see Figure 5-2). Contractor and onshore site selection process will be implemented to ensure
compliance with waste hierarchy and all applicable waste regulations and Duty of Care.

PREPARING FOR RE-USE

\ RECYCLING /

(ENERGY)
RECOVERY

Figure 5-2: Waste Hierarchy (EU Waste Framework Directive)

As the re-use of pipelines (or parts thereof) is first in the order of preferred waste management options, it has
been fully assessed and deemed unfeasible due to the age and the extent to which the subsea pipelines have
passed their design life. While re-use opportunities were explored by Eni UK as part of the associated
Comparative Assessment (CA) process, ENI has assessed the possibility of re-use of PL21 and confirmed
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that it is not suitable for the proposed CCS initiative. This EA has been conducted on the basis that no viable
re-use opportunities will remain for PL21.

Table 5-2 summarises the current estimated overall breakdown of materials to be removed. The current plan
is to transport the flowlines, umbilicals and mattresses to an onshore decommissioning facility for re-use,
recycling and disposal using an appropriately licenced contractor. It is not currently possible to predict the
market for re-usable materials with confidence, however, there is a target material re-use / recycling rate of
better than 95%.

The contractor and site selection process is at an early stage and therefore the potential transfrontier shipments
of waste cannot be dismissed with certainty. Should any pipelines be considered for removal and disposal
outside of the UK, an application under the Transfrontier Shipment of Waste Regulations shall be made to the
Environment Agency.

All other wastes generated offshore during decommissioning will be segregated and recorded by type, before
being transported to onshore waste facilities through licensed waste contractors.

A comprehensive Waste Management Plan will be developed for all waste disposal activities prior to the
commencement of those activities. In addition, a detailed audit programme will be developed to ensure that all
waste disposal routes and facilities are fully audited to ensure regulatory compliance prior to commencement
of activities.

The amount of naturally occurring radioactive material (NORM) is unknown at this time, however, it remains
the possibility that low levels of NORM may be present during decommissioning activities therefore Eni will
ensure appropriate Radioactive Substance Regulation (RSR) permits are in place and conditions that dictate
the management and control of radioactive waste are met, including the requirement to minimise radioactive
waste volumes, for monitoring and measurement regimes, and to meet storage conditions and duration.

Table 5-2: Estimated Waste Inventory (Subsea Pipelines & Stabilisation Features)
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Haz-Mat
Bitumen Non-
S::::i:';: (/) . Ct::l Tar H:::;It Concrete F:ﬂr;:)auls F:nZ:::s Plastics Total
Feature coal:iig (Te) (Te) (Te) 7o) (Te) (Te)
(Te)
Pipelines
PL20 527.4 0 27,457.3 9,145.9 0 0 37,130.6
PL21 2,216.8 0 28,897.4 9,625.7 0 0 40,639.9
PL83 40.1 0 1,022.9 747.8 0 0 1,810.8
PL84 84.2 0 2,1481 2,144 1 0 0 4,376.4
PL85 426.5 0 4,986.9 2,680.1 0 0 8,093.5
PL86 59.8 0 982.8 481.1 0 0 1,523.7
PL135.1 0 0 0 50.3 0 71 57.4
PL135.2 0 0 0 50.3 0 71 57.4
PL87 51.2 0 869.6 352.0 0 0 1,272.8
PL136.1 0 0 0 52.8 0 7.5 60.3
PL136.2 0 0 0 52.8 0 7.5 60.3
PL446 0 0 0 1.6 0 0.9 2.5
PL446.1 0 0 0 0.2 0 0.1 0.3
PL584 0 0 0 1,064.2 0 49.6 1,113.8
PL1173 0 0 0 426.2 0 4.4 430.6
PL1177 0 0 0 397.8 0 4.6 402.4
PL1325 0 0 0 28.8 0 3.1 31.9
PL1630 0 0 0 29.2 0 3.1 32.3
Umbilicals 0
PLU4689 0.8 0 0 51.3 0 11.7 63.8
U30-8 (redundant) 0.8 0 0 51.3 0 11.7 63.8
PLU4743 0.8 0 0 52.2 0 121 65.1
PLU4690 0.7 0 0 50.5 0 9.6 60.8
PLU4688 0.8 0 0 51.3 0 27.8 79.9
PL1174.1 & 1.3 0 0 94.2 0.8 41.8 138.1
PL1174.2
PL585/586 1.7 0 0 127.2 0 49.0 177.9
PL1323 21 0 0 143.6 5.4 93.5 2446
PL1324 0 0 0 0.2 0.1 23 2.6
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PL1629.1.PL1629.2, 0.1 0 0 6.1 0.3 25 9.0
PL1629.3,PL1629.4
Concrete Mats 0 0 6,206.3 0 0 47.7 6,254.0
Frond Mats 0 0 0 0 0 46.0 46.0
Grout Bags 0 0 77 0 0 0 77.0
Total 3,415.1 0 72,648.30 | 27,858.8 6.60 450.7 104,379.50
5.5 Post Decommissioning

Post decommissioning, appropriate debris clearance and verification work will be undertaken. Further
environmental survey and monitoring requirements will be agreed with OPRED and reported in a close-out
report, including any observed immediate consequences of the decommissioning.
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6.0 ENVIRONMENTAL BASELINE

This section provides an overview of the key environmental features in the vicinity of the Hewett subsea
pipelines that may be affected by the proposed decommissioning works. The information has been used to
assess the level of impact that the activities will potentially have on the environment.

6.1 Pre-Decommissioning Environmental Surveys

Several surveys have been undertaken in the Hewett Field Area in preparation for decommissioning as
detailed below.

Pre-Decommissioning Environmental Baseline and Habitat Assessment Survey (Fugro, 2023).

The most recent surveys included a habitat assessment survey, which aimed to describe all habitats within the
survey area and to identify the presence and extent of any Annex | habitats or species of conservation interest.
This environmental survey was also required to establish the physio-chemical and biological properties of the
sediments across the survey area. In particular, these surveys focused on assessing the distribution of S.
spinulosa reefs.

Ten environmental sampling stations were predetermined by Eni: four were positioned along the route of the
export pipelines and six were positioned along the interfield lines. One reference station was predetermined
by Eni. At each environmental sampling station, video and stills photographic data were to be acquired prior
to three macrofaunal and one physico-chemical grab samples.

Ten camera transect locations were selected to investigate potential areas of S. spinulosa reefs identified from
previous investigations. Two new proposed transect locations were predetermined by Eni to investigate
potential seafloor features identified on the geophysical data and to provide spatial coverage. The sites for
transects and sampling stations are shown below in Figure 6-1.

To assess the habitats present within the survey area, detailed analysis of photographic data was undertaken
noting the locations of any observed changes in sediment type and/or associated faunal community. Taxa
were recorded to the lowest possible taxonomic level, which allowed for an assessment of protected species,
as well as important epifaunal assemblages, to determine if these assemblages consisted of the component
habitats. It should be noted that many species cannot be identified from photographic data alone and, as such,
higher taxonomic levels were used. Following the review of this data, sensitive habitats and species were
assessed. Transects in which potential S. spinulosa were observed were evaluated and percentage cover
estimated for the species.

It should be noted that biological communities and marine environments can be highly dynamic and temporally
variable, so the biotopes and habitats identified by the current assessment are representative of the survey
area at the sampling time only.
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Figure 6-1 Completed environmental sampling stations for transect surveys and for sediment/faunal

sampling stations (Fugro, 2023).
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Pre-Decommissioning Environmental Baseline and Habitat Assessment Survey (Benthic Solutions
Limited, 2021).

The aim of the survey was to determine the status and spatial extent of benthic habitats and communities
along the Hewett pipelines and record the current physical, chemical and faunal characteristics at
predetermined sampling points. Of note was the Hewett pipelines cross the following protected areas: southern
North Sea special area of conservation (SAC), Haisborough, Hammond and Winterton SAC, Greater Wash
special protection area (SPA) and Cromer Shoal Chalk Beds marine conservation zone.

The main objectives of the environmental baseline survey were to identify habitats of potential conservation
interest defined as those listed in Annex | of the EC Habitats Directive, the OSPAR List of Threatened and/or
Declining Species and Habitats and the UK Biodiversity Action Plan Priority Habitat descriptions, and to acquire
baseline data to describe the sediment physico-chemical and biological characteristics.

Four seabed sampling stations selected along the route of the export pipelines and a further six seabed
sampling stations were nominated by Eni along the interfield flowlines. The locations of these stations were
selected to ensure the different seabed habitats along the route of the pipelines were surveyed, based on BGS
seabed sediment data and broad-scale seabed habitat type, but avoiding duplicating the seabed sampling
data collected in 2018 (Fugro, 2018) in the vicinity of the platforms and subsea wells. In addition, sampling
point 2 on PLO20 was targeted to coincide with one of the sampling stations from the 2017 PL020 survey (BSL,
2017). A reference station was selected to the north of the PL021 pipeline (Figure 6-2).

Fifteen camera transects were selected from the desktop review (Fugro, 2020) of the geophysical data
acquired from the period 2018 to 2019 (Fugro, 2020). These were selected on the basis to ground truth
potential areas of Sabellaria spinulosa, based on the data from 2018 to 2019. An additional two camera
transects (TR25 and TR26) were added to the survey by Eni to investigate the pipeline in the Cromer Shoal
Chalk Beds MCZ (Figure 6-3).

In autumn 2021, the survey was unfortunately terminated before completion of the scope due to a long period
of forthcoming marginal weather conditions, preventing safe deployment of both camera and grab sampling
devices. A new survey was undertaken during April 2023.

Sabellaria spinulosa Reef Assessment Report (Fugro, 2020)

On the instruction of ENI UK Limited, Fugro undertook a review of geophysical data obtained along pipelines
and umbilicals within the Hewett gas field, located within United Kingdom Continental Shelf (UKCS) Blocks
48/29, 48/30, 52/2, 52/4 and 52/5 of the SNS. The purpose of the review was to delineate potential areas of
S. spinulosa reef. High resolution multibeam echosounder (MBES) data along pipelines and umbilicals were
collected by A-2-Sea in September 2019 and provided by ENI UK Limited. Side scan sonar (SSS), MBES, and
sub-bottom image data were collected along the pipelines by Fugro between December 2018 and April 2019.

Side scan sonar data were reviewed in detail and areas with a ‘mottled’ appearance were delineated as
potential areas of S. spinulosa reef. MBES data were also viewed in conjunction with the SSS. Although both
data were utilised, SSS has been found in previous studies to be more effective at detecting potential areas of
S. spinulosa reef (Limpenny et al., 2010). The SSS data for this review were also found to be more useful in
delineating potential reef areas.

Video transects were acquired in 2018 and used to ground-truth SSS data from the Hewett Field. Results from
these video transects were also utilised to further aid the detection and delineation of potential S. spinulosa
reef. Figure 2.1 presents an example of delineated potential S. spinulosa reef using both SSS data and ground-
truthing data obtained within the Hewett platform 48/29-B survey area.

A total of 35 areas of potential S. spinulosa reef were identified along the pipeline and umbilical routes (refer
to Section 6.4.2). To establish the presence of S. spinulosa reef along the pipeline and umbilical routes, a total
of 20 video transects have been proposed. These transects have been classified as either priority 1 or priority
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2. Priority 2 transects are those which are either considered less likely to represent potential S. spinulosa reef
or are in close proximity to other transects which have been selected to investigate a larger feature.
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6.2 Marine Protected Areas

The Hewett subsea pipelines are located within 40km of six marine protected areas (MPAs) as illustrated in
Figure 6-4. A brief description of the MPAs and their qualifying features are detailed in Table 6-1. Of note is
that all the subsea pipelines are located (in part) within the Southern North Sea SAC, designated for the

protection of harbour porpoise.

Table 6-1: Marine Protected Areas in the vicinity of the Hewett Field Area (JNCC, 2019b)

Marine
Protected Qualifying Features and Site Description
Area
Features: Annex Il species: Harbour porpoise (Phocoena phocoena).
Description: The site has been identified as an area of importance for harbour porpoise
Southern and supports 17.5% of the UK North Sea Marine Unit (MU) population. This site covers an
North Sea | area of 36,951 km2 with the majority of the site lying offshore, though it does extend into
SAC

coastal areas of Norfolk and Suffolk. The northern two thirds of the site are recognised as
important for porpoises during the summer season, whilst the southern part (in which the
Hewett Field Area is located) supports persistently higher densities during the winter.

Hainsborough,
Hammond and
Winterton
SAC

Features: Annex | habitats: Sandbanks which are slightly covered by sea water all the
time and Reefs.

Description: The site contains a series of sandbanks that were formed via headland
associated geological processes since the 5" Century AD. These sandbanks are curved
and orientated parallel to the coast, composed of sandy sediment and lie in fully saline
water with intermediate coastal influence. The site contains a mosaic of different physical
habitats with correspondingly different biological communities. The fauna of the sandbank
crests is predominantly low diversity polychaete (bristle worms) and amphipod (shrimp-like
crustaceans) communities which are typical of mobile sediment environments. The banks
are separated by troughs which contain more gravelly sediments and support diverse
infaunal and epifaunal benthic communities with occurrences of reefs of the tube-building
ross worm S. spinulosa. Aggregations of S. spinulosa provide additional hard substrate for
the development of rich epifaunal communities.

Greater Wash
SPA

Features: Annex | bird species: Red throated diver (Gavia stellata), little gull
(Hydrocoloeus minutus), little tern (Sternula albifrons), sandwich tern (Sterna
sandvicencis), common tern (Sternula albifrons); and Migratory species: common scoter
(Melanitta nigra).

Description: The site is located predominantly in the coastal waters of the mid-southern
North Sea between the counties of Yorkshire and Suffolk, covering an area of 3,536km2.
This area supports the largest breeding populations of little terns within the UK SPA
network by protecting important foraging areas and supports the second largest
aggregations of non-breeding red-throated diver and little gull. The SPA includes a range
of marine habitats, including intertidal mudflats and sandflats, subtidal sandbanks and
biogenic reef, including Sabellaria reefs and mussel beds.

North Norfolk
Sandbanks
and Saturn
Reef SAC

Features: Annex | habitats: Sandbanks which are slightly covered by sea water all the
time and Reefs.

Description: Located in the southern North Sea, the North Norfolk Sandbanks are the
most extensive example of the offshore linear ridge sandbank type in UK waters. The site
encloses a series of 10 main sand banks and associated smaller banks. Invertebrate
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Marine
Protected
Area

Qualifying Features and Site Description

communities are typical of sandy sediments in the southern North Sea such as polychaete
worms, isopods, crabs and starfish. Areas of S. spinulosa biogenic reef are present within
the site, consisting of thousands of fragile Sabellaria sandtubes which hve become
aggregated to create solid reef-like structures sitting proud of the seabed.

Cromer Shoal
Chalk Beds
Marine
Conservation
Zone (MC2)

Features: Broad Scale Habitats: High energy infralittoral rock, Moderate energy infralittoral
rock, High energy circalittoral rock, Moderate energy circalittoral rock, Subtidal coarse
sediment, Subtidal sand and Subtidal mixed sediments; Features of Conservation Interest
(FOCI): Peat and clay exposures, Subtidal chalk and North Norfolk Coast (subtidal); One
geological feature.

Description: The site is located between Weybourne and Happisborough, extending
around 10 km out to sea and covering an area of 321 km2. This area is designated for the
presence of seaweed-dominated infralittoral rock, which is a habitat for a variety of small
animals that shelter and feed amongst seaweeds. The site also contains chalk beds that
serve as nursery areas for juvenile fish and support populations of lobsters and crabs.
Other common species include sea squirts, hermit crabs and pipefish.

The Wash and
North Norfolk
Coast SAC

Features: Annex | habitats: Sandbanks which are slightly covered by sea water all the
time, Mudflats and sandflats not covered by seawater at low tide, Large shallow inlets and
bays, Reefs, Salicornia and other annuals colonising mud and sand, Atlantic salt meadows
(Glauco-Puccinellietalia maritimae) and Mediterranean and thermo-Atlantic halophilous
scrubs (Sarcocornetea fruticosi); Annex Il (primary) species: harbour seal (Phoca vitulina)
and Annex Il (qualifying) species: Otter (Lutra Lutra)

Description: The submerged sandbanks at the site support sublittoral communities
including beds of brittlestars (Ophiothrix fragilis), sandmason worm (Lanice conchilega)
and the tellin (Angulus tenuis). Areas of biogenic reef, formed by the polychaete worm
Sabellaria spinulosa are located within the SAC. This is the only known location of well-
developed stable Sabellaria reef in the UK (standing up to 30m tall) and supporting fauna
such as the pink shrimp (Pandalus montagui). The intertidal flats at the site provide ideal
conditions for harbour seal breeding and hauling out, as well as supporting the largest
colony of common seals in the UK (7% of the total population).
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6.3 Physical Environment

6.3.1 Bathymetry
The seabed across the subsea pipeline survey areas ranged from 19.6 metres to 40.8 metres (see Table 6-2).

Table 6-2: Summary of Bathymetry within Survey Area

Station/Transect Depth (m)

Station

STO1 Start of Line (SOL) 31.8

End of Line (EOL) 32.2

ST02 SOL 24.2

EOL 26.3

STO03 SOL 242

EOL 26.4

ST04 SOL 325

EOL 31.1

ST05 SOL 24.7

EOL 24.9

ST06 SOL 323

EOL 325

STO07 SOL 31.3

EOL 28.4

ST08 SOL 37.0

EOL 371

ST08_B SOL 37.0

EOL 36.4

ST09 SOL 39.5

EOL 39.8

ST10 SOL 341

EOL 345

ST REF 1 SOL 29.3

EOL 29.0

ST REF 2 SOL 31.2

EOL 314

Transects
TR0O3_V2 SOL 377
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EOL 374

TR09_V2 SOL 36.9
EOL 35.3

TR10_V2 SOL 394
EOL 38.6

TR11 SOL 36.6
EOL 36.3

TR12_V2 SOL 35.9
EOL 36.2

TR14_V2 SOL 40.8
EOL 40.2

TR15_V2 SOL 375
EOL 37.0

TR16 SOL 38.6
EOL 38.1

TR19_V2 SOL 38.9
EOL 38.7

TR25_V2 SOL 19.6
EOL 20.2

TR26_V2 SOL 24.5
EOL 247

6.3.2 Sediment Characteristics

Sediment samples were collected and analysed for their geotechnical composition properties during the pre-
decommissioning survey, including particle size distribution (PSD), sediment composition (Wentworth scale
(Wentworth, 1922), sorting (particle homogeneity), the proportion of total organic matter (TOM) and proportion
of total organic carbon (TOC). The results are presented in Table 6-3. This characterised the sediment across
the project footprint and its potential mobility if disturbed.

The seafloor observed across the survey area was varied. The main sediment type observed from the
photographic data was sand with small scale ripples and varying proportions of shell fragments. This sediment
type has been classified as the EUNIS biotope complex ‘Faunal communities of Atlantic circalittoral sand’
(MC521). Within this main habitat, patches of the biotope ‘Sabellaria spinulosa on stable Atlantic circalittoral
mixed sediment’ (MC2211) were regularly observed, along with smaller areas of the biotope ‘Piddocks with a
sparse associated fauna in Atlantic circalittoral very soft chalk or clay’ (MC1251). One station (ST02) contained
a higher gravel component and was assigned the EUNIS level 3 designation ‘Atlantic circalittoral coarse
sediment’ (MC32).The main photographs of the biotope complexes described above at sampling locations are
provided below in Figure 6-6, Figure 6-7, Figure 6-7, and Figure 6-8. The habitat FOCI and priority habitat
‘Subtidal sands and gravels’ has the potential to occur within the survey area; however, this habitat is widely
distributed within the North Sea and already included within UK MPA network.
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The TOM content ranged from 0.32 % at station ST05 to 0.86 % at station ST04, with a mean of 0.59 % and
moderate variability (RSD 38 %). The mean TOM content was slightly lower than the reference station (0.73
%) and the SNS mean background content (1.18 %; UKOOA, 2001).

The TOC content ranged from < 0.02 % at station ST03 to 0.25 % at station ST04, with a mean of 0.09 % and
high variability (RSD 104 %). The mean TOC content was slightly lower than the reference station (0.13 %).
The high variability was due to the low values recorded.

The mean particle size (um) across the survey area ranged from 259 um at station ST07 to 2372 um at station
ST02, with a mean of 679 um and high variability (RSD 91 %). The mean particle size (um) was slightly lower
than the mean particle size at the reference station (777 pm).
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6.3.3 Sediment Hydrocarbon Content

The sediment samples collected during the pipeline pre-decommissioning environmental baseline survey were
analysed for hydrocarbon content, including Total Hydrocarbon Content (THC), total n-alkanes (nC10-nC36)
and polycyclic aromatic hydrocarbons (PAHSs), specifically the United States Environmental Protection Agency
The results are presented in Figure 6-4.

The profile observed is typical of sediment in the SNS and could be considered background for the area (Fugro,
2023).

Table 6-4: Hydrocarbon Concentrations in Sediment

Parameter — maximum concentration
Location THC Total n-alkane Total US EPA16 2-6 ring PAHs
(ng/g Dry (nC10 to nC3e) PAH (pg/g Dry (ng/g Dry
Sediment) (ng/g) Sediment) Sediment)
STO1 2.0 0.115 <29.3 0.130
ST02 1.0 0.050 <12.1 0.0657
STO3 0.9 0.086 <20.6 0.0929
ST04 29 0.207 454 0.198
STO05 <0.5 0.029 <4.0 <0.0124
STO06 <0.5 0.026 <4.0 <0.0121
STO7 <0.5 0.026 <4.3 <0.0137
STO8 22 0.196 <36.9 0.185
ST09 0.8 0.080 <6.9 <0.0207
ST10 0.7 0.080 <9.0 <0.0247
ST REF 2 1.8 0.139 <8.2 0.0361

6.3.4 Sediment Metal Content

The sediment samples acquired from the ten subsea survey areas were analysed for selected metals:
aluminium, arsenic, barium, cadmium, chromium, copper, iron, mercury, nickel, lead, vanadium and zinc. The
current OSPAR Co-ordinated Environmental Monitoring Programme (CEMP) environmental focus around
heavy metals is on cadmium, mercury and lead (OSPAR, 2014a), all of which have the potential for
bioaccumulation. The concentrations of metals in the sediments of relevance to the UKOOA, ERT and ERL
concentrations, are presented in Table 6.5.

Cadmium concentrations ranged from < 0.01 pg/g at seven stations to 0.02 ug/g at stations ST01 and ST02.
All stations had concentrations below the SNS mean background concentration (0.16 ug/g; UKOOA, 2001).

Chromium concentrations ranged from 1.83 ug/g at station ST03 to 8.16 pg/g at station ST10, with a mean of
4.94 ug/g and moderate variability (RSD 44 %). The mean concentration was lower than the SNS mean
background concentration (10.70 ug/g; UKOOA, 2001).
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Copper concentrations ranged from < 0.4 ug/g at stations ST05, ST06 and ST10 to 1.5 pg/g at stations ST01
and STO04, with a mean of 0.7 pg/g and high variation (RSD 75 %). The mean copper concentration was lower
than the SNS mean background concentration (3.83 pg/g; UKOOA, 2001).

Mercury concentrations ranged from < 0.03 ug/g at ten stations, including the reference station, to 0.04 pg/g
at station ST02. The minimum reporting value for mercury was higher than the respective SNS background
mean concentration (0.02 pg/g; UKOOA, 2001). Station ST02 had a concentration higher than the SNS mean
background concentration.

Lead concentrations ranged from 2.1 ug/g at station STO7 to 7.6 ug/g at station ST09, with a mean of 4.9 ug/g
and moderate variation (RSD 43 %). The mean lead concentration was lower than the SNS mean background
concentration (8.39 ug/g; UKOOA, 2001).

Zinc concentrations ranged from 5.2 ug/g at station STO07 to 18.0 ug/g at station ST09, with a mean of 10.0
pg/g and moderate variability (RSD 43 %). The mean zinc concentration was lower than the SNS mean
background concentration (15.88 ug/g). Station ST09 had a concentration higher than the SNS mean
background concentration.

Chromium concentrations ranged from 1.83 pg/g at station ST03 to 8.16 pg/g at station ST10, with a mean of
4.94 ug/g and moderate variability (RSD 44 %). The mean concentration was higher than the SEA2 mean
concentration.

The highest concentrations of most metals were observed at stations ST01, ST02, ST04, ST09 and ST10.
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6.3.5 Oceanography

A summary of temperature and salinity properties for the Hewett Field Area are provided in Table 6-6.

As the tidal front keeps the water column permanently vertically mixed, preventing the development of
thermoclines (OSPAR, 2010), there is little variation between sea surface and bottom temperatures, as well
as in the annual mean temperatures, which are approximately 10°C.

Saline water of North Atlantic origin enters the southern North Sea via the Dover Straits, and this tends to lead
to generally more salty water in the most southerly parts of the North Sea. Although slightly lower than in winter
(when averages are 35.0-35.2%), salinity values remain relatively high in summer along the centre of the
English Channel (between 34.75-35.0%), owing to the eastward movement of Atlantic water. Salinity values
decrease towards the coast in both summer and winter but normally remain above 34.5%, except locally at
river mouths where there is dilution from freshwater discharge (DECC, 2016).

Table 6-6: Temperature and salinity in the Hewett Field Area (Physe, 2013 and DECC, 2016)

Summer Winter Annual
Mean Sea Surface Temperature (°C) (0-5m) 121 8.3 10.2
Mean Seabed Temperature (°C) (below 30m) 11.9 8.0 9.9
Mean Sea Surface Salinity (%) (0-5m) 345 345 34.5
Mean Seabed Salinity (%) (0-5m) 34.5 34.5 34.5

The wave climate in the Hewett Field Area is seasonal (DECC, 2016) with maximum mean wave heights of
around 1.6m during the winter months and 0.8m in the summer. Wave periods vary between 3 to 7 seconds
(83% of time). The annual mean significant wave height is 1.2m and, as shown in Table 6-7, the significant
wave height exceeds 4m for 1.3% of the time. The waves are multidirectional, but predominantly from the north
(Physe, 2013).

Table 6-7: All-Yearly Significant Wave Height Exceedance (Fugro Geos, 2011 and Physe, 2013)
Exceedance (%) 0.04 1.3 4.8 9.3 18 33 59 90.5
Wave Height (m) 6.0 4.0 3.0 25 2.0 1.5 1.0 0.5

6.3.6 Meteorology

Winds in this region of the southern North Sea are generally from between south and north-west, with the
frequency of northerly and easterly winds increasing in spring (DECC, 2016) as illustrated in Figure 6-10. Wind
strengths are generally between Beaufort scale 1- 6 (1 — 11 m/s) in the summer months, with a greater
proportion of strong to gale force winds of Beaufort scale 7 — 12 (14 — 32 m/s) in winter (UKHO, 2013).
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Figure 6-10: Hewett Field Area Wind Speed Rose — Annual (Physe, 2013)
6.4 Biological Sensitivities

6.4.1 Plankton

Plankton acts as an important link between the biological and physical components of the ecosystem.
Members of the plankton are key producers and primary consumers in marine ecosystems, which makes them
pivotal in energy/biomass transfer and, as such, their population changes will have impact on organisms at
higher trophic levels with environmental and economic consequences (DECC, 2016).

Plankton are drifting organisms that inhabit the pelagic zone within the North Sea and include single celled
organisms such as bacteria as well as plants (phytoplankton) and animals (zooplankton). Phytoplankton are
the autotrophic components of the plankton community and a key part of the ecosystems food web that the
Hewett Field Area is located in. Therefore, the distribution of plankton directly influences the movement and
distribution of other marine species.

The composition of plankton community reflects environmental conditions of the shallow, well-mixed waters.
The Southern North Sea region is largely enclosed by land and, as a result, the environment is dynamic, with
considerable tidal mixing and nutrient-rich run-offs from the land [eutrophication reinforced by increased rainfall
which is caused by the NAO (North Atlantic Oscillation) (DECC, 2016)]. Under these conditions, nutrient
availability is fairly consistent throughout the year, therefore organisms with high nutrient uptake that thrive in
dynamic waters, such as diatoms, are particularly successful (Leterme et al., 2006).

The phytoplankton community is dominated by the dinoflagellate genus Tripos (T. fusus, T. furca, T. lineatus),
along with higher numbers of the diatom, Chaetoceros (subgenera Hyalochaete and Phaeoceros) than are
typically found in the northern North Sea. From November to May when mixing is at its greatest, diatoms
comprise a greater proportion of the phytoplankton community than dinoflagellates (DECC, 2016).

The zooplankton community in the North Sea is dominated by calanoid copepods, although other genera such
as Paracalanus and Pseudocalanus are also abundant. There is also a high biomass of larval stages present
in the region. Euphausiids, Acartia, and decapod larvae are all important components of the zooplankton
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assemblage (DECC, 2016). Meroplankton are the larval stages of benthic organisms that spend a short period
of their lifecycle in a pelagic stage. An important group within this category are the Echinodermata, whose
larvae are the distributive stages of starfish and sea urchins, and they remain part of the plankton community
until they settle on the benthos (SAHFOS, 2001). Fish larvae (e.g., sand eel) are also an important component
of the zooplankton community.

6.4.2 Benthos

The seabed sediments observed across the survey sites mainly consisted of small-scale ripples, with varying
proportions of shell fragments, which was classified as MC521. The other biotopes observed in the study area
were MC2211, MC1251, MC2211 and MC32. The accompanying photographs per sediment type are shown
in Section 6.3.2. Further detail of these sediment types is given in the following section.

Faunal Communities of Atlantic Circalittoral Sand (MC521)

The EUNIS level 4 biotope complex ‘Faunal communities of Atlantic circalittoral sand’ (MC521) is characterised
by fine sands or muddy sands with a low cohesion potential (EEA, 2022). Faunal communities of echinoderms
are indicative of this habitat type, accompanied by a variety of polychaetes and bivalves and amphipods (EEA,
2022).

From photographic data, this biotope complex was observed across the majority of the Hewett survey area
and comprised sand with small scale ripples and varying quantities of shell fragments. It was observed on all
transects and several stations (e.g., ST03, ST05, ST06, STO7, STO8_B and ST10) within the survey area.

Fauna was not observed or sparse in these sandy areas, mainly characterised by crabs (Brachyura including
Liocarcinus sp.), hermit crabs (Paguridae including Pagurus bernhardus), starfish (Asterias rubens) and faunal
turf (Hydrozoa/Bryozoa including Flustra foliacea). Sandeels (Ammodytidae) were observed on several
transects with sandy sediments. Figure 4.3 presents example seafloor photographs of this biotope complex.

Atlantic Circalittoral Coarse Sediment (MC32)

The EUNIS level 3 biogeographical marine region ‘Atlantic circalittoral coarse sediment’ (MC32) is
characterised by coarse sands, gravel and shingles in depths of over 15 m to 20 m (EEA, 2022). Faunal
communities tend to be sparse.

From the photographic data this habitat type was observed on several transects (e.g. station ST01, ST02,
STO04, ST08, ST09, STREF1 and STREF2 and transects TR25 and TR26) and comprised sand with varying
proportions of gravel (e.g. shingle, small pebbles) and shell fragments.

Fauna was not observed or sparse along these transects. Where present, the most regularly observed
epifauna comprised encrusting ross worm tubes (S. spinulosa) and faunal turf (Hydrozoa/Bryozoa including
Flustra foliacea).

Sabellaria spinulosa on Stable Atlantic Circalittoral Mixed Sediment (MC2211)

The EUNIS level 5 biotope ‘Sabellaria spinulosa on stable Atlantic circalittoral mixed sediment’ (MC2211) is
characterised by high abundances of the tube-building polychaete S. spinulosa on mixed sediment (sand,
gravel and mud) (EEA, 2022). This species typically forms loose aggregations of tubes grown into a matrix
which in turn can develop into reefs. These reefs consolidate the sediment and encourage the settlement of
other species, leading to a diverse infaunal and epifaunal community.

From the photographic data, this biotope was observed across the offshore section of the Hewett survey area
in varying quality, from an impoverished version of the biotope, where the sediment was mainly sand (e.g.,
transect TR03_V2) with low lying S. spinulosa tubes present, to dense aggregations of S. spinulosa on mixed
sediment. This biotope was observed on all transects, with the exception of nearshore transects TR25 V2 and
TR26_V2. It was not observed on any of the environmental sampling stations.
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Fauna was diverse in these areas as the tubes provide shelter and places for epifaunal attachment. Regularly
observed species included anemones (Actiniaria including Sagartiidae, Urticina sp. and Metridium sp.), crabs
(Brachyura including Necora puber and Cancer pagurus), hermit crabs (Paguridae including Pagurus
bernhardus), starfish (Asterias rubens), tunicates (Ascidiacea), shrimp (Caridea) and faunal turf
(Hydrozoa/Bryozoa including Flustra foliacea).

Piddocks with a Sparse Associated Fauna in Atlantic Circalittoral Very Soft Chalk or Clay (MC1251)

The EUNIS level 5 biotope ‘Piddocks with a sparse associated fauna in Atlantic circalittoral very soft chalk or
clay’ (MC1251) occurs on circalittoral soft rock, which is sufficiently soft to be bored by bivalves, with the
piddock Pholas dactylus the most widespread borer recorded. While it is typically too soft for rich epifaunal
communities to establish, sessile fauna may include sponges and mobile fauna often includes crabs (Necora
puber and Cancer pagurus; EEA, 2022). This habitat has most frequently been reported from tide-swept areas
off the south-east of England (Tillin & Hill, 2016).

From the photographic data, this biotope was observed in the north-east of the Hewett survey area in areas of
firm clay, (transects TR09_V2, TR11, TR12_V2 and TR19_V2), intersected by areas of ‘Sabellaria spinulosa
on stable Atlantic circalittoral mixed sediment’ (Section 4.2.3) and ‘Faunal communities of Atlantic circalittoral
sand’ (Section 4.2.2).

As is typical of this biotope, the clay itself had little or no attached epifauna with potential piddock (Imparidentia)
burrows evident. The most commonly occurring mobile epifauna recorded in this biotope were crabs
(Brachyura including N. puber, Liocarcinus sp. and C.pagurus). Ross worm tubes (S. spinulosa) were also
present.

The baseline analysis of sediment macrofauna identified features of the benthic taxa communities. Table 6-8
outlines the taxa identified at each survey station.

Taxonomic Groups

A total of 2,038 animals and 164 taxa were identified during the surveys. Animals in the taxa Annelida were
the most dominant and abundant taxon found during the surveys, followed by Arthropoda. The most abundant
Annelida species was S. spinulosa, with 333 individuals being identified from the survey. This was followed by
Sphaerosyllis bulbosa (156 individuals), Polycirrus (66 individuals) and Exogone naidina (62 individuals).

The macrofaunal community was dominated by polychaetes, in particular S. spinulosa, present at three
stations. Variation in the dominant macrofauna was largely driven by the presence or absence of this biogenic
reef forming taxon. Additionally, sediment type was a significant driver for the differences in the macrofaunal
community observed across the survey area (Fugro, 2023).
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During the S. spinulosa Reef Assessment Report (Fugro, 2020), a total of 35 areas of potential S.spinulosa
reef were identified along the pipeline and umbilical routes. The areas are summarised in Table 6-9 below.

Table 6-9: Location of Potential S. spinulosa Reef

Pipeline Number Description of Potential S. spinulosa Reef

PL20 Three areas of potential S. spinulosa reef were identified along the middle section
of the pipeline route.

PL084 One area of potential S. spinulosa reef was identified in the north-western end of
the pipeline route.

PLO85 Three areas of potential S. spinulosa reef were identified in close proximity to each
other along the middle section of the pipeline route. One small area was located in
the northern section of the pipeline route.

PLO87/PLU4743 Three areas of potential S. spinulosa reef were identified in close proximity to each
other along the northern end of pipeline/umbilical route.

PL1173 One area of potential S. spinulosa reef was identified along the south-east section
of the pipeline route near platform 48/29-C.

PL584/PL1323 Twelve areas of potential S. spinulosa reef were identified in close proximity to each
other along the middle section of the pipeline route.

PL1177/PL086/U30- | Eleven areas of potential S. spinulosa reef were identified between the western end
8R/PLU4690 of the pipeline route and the middle section of the pipeline route.

Other Routes No areas of potential S. spinulosa reef were identified along pipeline routes PL21,
PL83, PL1629 and PL446.

During the recent environmental baseline survey (Fugro, 2023), patches of S. spinulosa were classified at a
maximum reefiness of ‘high’ on eight transects, ‘medium’ on nine transects, ‘low’ on nine transects and ‘not a
reef on 14 transects (including the entirety of all stations where S. spinulosa was present and transects
TR25_V2 and TR26_V2). S. spinulosa was regularly observed throughout the majority of the offshore survey
area, with the proportion of the ‘low’ reef to ‘high’ reef categories ranging from 6.7 % along transect TRO3 to
72.5 % along transect TR16. The presence of this species in the survey areas means that it is likely that Annex
| ‘Reefs’ habitat is present in the survey area. Furthermore, the near proximity of the Saturn reef may function
as a gamete source population resulting in recruitment between reefs in the near area. However, this cannot
be confirmed since little is known about the connectivity between S. spinulosa reefs. Due to an absence of
geophysical data, it was not possible to delineate the potential reef areas.

Example photographs of S. spinulosa from survey stations are displayed in Section 6.3.2.

This document is the property of Eni UK Limited. All rights reserved.
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All video and geophysical data collected during the pre-decommissioning environmental baseline surveys
(Fugro, 2023) has been reviewed by Fugro using the Joint Nature Conservation Committee (JNCC) guidelines
for assessment of ‘reefiness’ of S. spinulosa aggregations (Gubbay, 2007) and JNCC / Centre for Environment,
Fisheries and Aquaculture Science (Cefas) recommended methodologies (Jenkins et al., 2015).

Table 6-10 provides an estimated coverage of S. spinulosa over each ground truthed transect, with potential
S. spinulosa categorised following the ‘reefiness’ structure matrix. S. spinulosa reef is listed as an Annex |
habitat under the Habitats Directive (Council Directive 92/43/EEC) and a UK BAP priority marine habitat
(JNCC, 2007).

Table 6-10: Summary of estimated S. spinulosa reefiness structure, identified at the Subsea Pipeline
Survey Areas (Fugro, 2023)

Percentage of transect (%)
Transect Total Length Not Reef Low Reef Medium Reef
of Transect

STO1 54.5 100 - - -
ST04 50.8 100 - - -
STO8 43.7 100 - - -
STREF1 62.2 100 - - -
STREF2 43.1 100 - - -
TR03_V2 280.7 93.3 44 2.3 -
TR09_V2 436.6 52.6 26.0 13.0

TR10_V2 499.0 56.6 30.1 10.2

TR11 282.6 64.3 26.1 6.7

TR12_V2 542.5 63.8 23.7 71

TR14_V2 304.7 49.0 325 14.2

TR15_V2 195.7 95.1 3.5 0.6

TR16 442 .1 27.5 424 23.7

TR19_V2 252.7 194 1.8 2.7

TR25_V2 143.0 100 - - -
TR26_V2 134.2 100 - - -

During the recent environmental baseline survey (Fugro, 2023), patches of S. spinulosa were classified at a
maximum reefiness of ‘high’ on eight transects, ‘medium’ on nine transects, ‘low’ on nine transects and ‘not a
reef on 14 transects (including the entirety of all stations where S. spinulosa was present and transects
TR25_V2 and TR26_V2). Sabellaria spinulosa was regularly observed throughout the majority of the offshore
survey area, with the proportion of the ‘low’ reef to ‘high’ reef categories ranging from 6.7 % along transect
TRO3 to 72.5 % along transect TR16. The presence of this species in the survey areas means that it is likely
that Annex | ‘Reefs’ habitat is present in the survey area. Furthermore, the near proximity of the Saturn reef
may function as a gamete source population resulting in recruitment between reefs in the near area. However,
this cannot be confirmed since little is known about the connectivity between S. spinulosa reefs. Due to an
absence of geophysical data, it was not possible to delineate the potential reef areas.
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Example photographs of S. spinulosa from survey stations are displayed in Section 6.3.2.

6.4.3 Fish and Shelifish
Fish are separated into pelagic and demersal species, as follows:

e Pelagic species occur in shoals swimming in mid-levels of the water, typically making extensive
seasonal movements or migrations between sea areas. Pelagic species include herring, mackerel,
blue whiting and sprat;

o Demersal species live on or near the seabed and include haddock, cod, plaice, sandeel, sole and
whiting.

Table 6-11 identifies the fish species which were observed in the vicinity of the Hewett subsea pipelines during
the Pre-Decommissioning Survey.

Table 6-11: Fish and shellfish species identified within the Hewett Field Area

Species

Lesser sandeel (Ammodytes sp)

Flatfish (Pleuronectiformes)
Crabs (Liocarcinus sp, Brachyura including Necora puber and Cancer pagurus)

Hermit crabs (Paguridae including Pagurus bernhardus).
Anemones (Actiniaria including Sagartiidae, Urticina sp. and Metridium sp.)

Starfish (Asterias rubens)

Tunicates (Ascidiacea)
Shrimp (Caridea)
Fish (Gnathostomata)

The North-East Atlantic and North Sea is split into statistical grids called International Council for the
Exploration of the Sea (ICES) Rectangles in order to map statistical information about the area. The majority
of the Hewett subsea pipelines are located within ICES Rectangle 35F 1. The export pipelines (PL020 & PL021)
cross into 34F1 as they approach Bacton. A number of spawning and nursery grounds for fish species are
located within the vicinity of the Hewett Field Area as listed in Table 6-12 and illustrated in Figure 6-11 and
Figure 6-12.

This document is the property of Eni UK Limited. All rights reserved.
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Table 6-12: Spawning and nursery grounds in the vicinity of the Hewett Field Area
(Coull et al., 1998; Ellis et al., 2012)

Species J F M A M J J A S (0) N D

Herring (N)
Mackerel (N)

Sprat
Whiting (N)
Cod (N)

Plaice (N) * *

Sole

Lemon sole (N)

Sand eel (N)
Thornback ray (N) * * * * *

Spawning Peak spawning * N = Nursery area

In addition, data outputs from Aires et al. (2014) provide a guide to the most likely locations for aggregations
of fish during their first year. Age 0 group fish are defined as fish in the first year of their lives and can also be
classified as juvenile. The Hewett subsea pipelines are in an area of low probability of O group fish for cod,
blue whiting (Micromesistius poutassou), haddock (Melanogrammus aeglefinus), anglerfish (Lophius
piscatorius), hake (Merluccius merluccius), Norway pout (Trisopterus esmarkii), mackerel, herring, sprat,
plaice and sole and moderate probability for horse mackerel (Trachurus trachurus) and whiting (Aires et al.,
2014).

Fish species observed during the Hewett pre-decommissioning surveys include: common dragonet, pogge,
dab, juvenile gadoid fish, sandeels, sole, yellow sole, mackerel, gobies and butterfish (Fugro, 2023).

All of the species mentioned above, with the exception of haddock, lemon sole and all the species identified
during the Pre-Decommissioning Survey, are listed as UK BAP priority marine species (JNCC, 2007). Cod is
on the OSPAR List of Threatened and/or Declining Species and Habitats (OSPAR, 2014b). In addition, cod
and haddock are listed as ‘Vulnerable’ globally on the International Union for the Conservation of Nature
(IUCN) Red List of Threatened Species and should therefore be considered as a priority for protection. All
other species are listed as ‘Least Concern’ (IUCN, 2022).

6.4.4 Elasmobranchs

Elasmobranch species (sharks, skates and rays) are also an important component of the North Sea
ecosystem. Elasmobranchs have a low fecundity and slow growth rate, leaving them vulnerable to over-fishing
pressures and pollution events, and subsequent recovery of populations in response to disturbance events is
low. Historically, many elasmobranch species have been fishery targets due to their fins and liver oils (Kunzlik,
1988). While many species are no longer subjects of targeted fisheries they are still under threat from
commercial pelagic and demersal fishery by-catch. In a survey conducted by CEFAS, 26 elasmobranch
species were recorded throughout the North Sea and surrounding waters (Ellis et al., 2004). Species which
have been recorded in the southern North Sea at various times throughout the year and may therefore be
present in the vicinity of the Hewett Field Area are listed in Table 6-13 (Ellis et al., 2004).
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Table 6-13: Distribution, Abundance and Current Status on the IUCN Red List of the Elasmobranchs
Species Likely to be found in the Hewett Field Area (Ellis et al., 2004; IUCN, 2022)

Common Name Latin Name Location LD LEIED) Global IUCN Status’
(metres)
Spurdog Squalus acanthias | widespread 15-528 Vulnerable
Scyliorhinus South and
Lesser-spotted dogfish Y . west British 6-308 Least Concern
canicula
borders
Tope shark Galeorhinus widespread 17-200 Critically Endangered
galeus
Starry smooth hound Mustelus asterias | widespread 10-199 Near Threatened
South and
Common smooth hound | Mustelus mustelus | west British 9-421 Endangered
borders
Thorny Skate Amblyraja radiata North Sea 32-209 Vulnerable
Irish Sea,
Cuckoo Skate Leucoraja naevus Celtic Sea & 12-290 Least Concern
northern
North Sea
South and
Blonde Skate Raja brachyura west British 14-146 Near Threatened
borders
South and
Thornback Skate Raja clavata west British 7-192 Near Threatened
borders
South and
Spotted Skate Raja montagui west British 8-283 Least Concern
borders
. English
Undulate Skate Raja undulata 0-72 Endangered
Channel
'Status as of August 2022

Of these species spurdog, tope shark, common smooth hound, thorny skate, and undulate skate are of most
concern due to their unfavourable conservation status (IUCN, 2022). In addition, spotty ray and thornback ray
are listed on the OSPAR list of threatened and/or declining species and habitats (OSPAR, 2014b).

6.4.5 Marine Mammals

6.4.5.1 Cetaceans

Cetacean abundance in the southern North Sea is relatively low compared to the northern and central North
Sea, with the exception of the harbour porpoise (Phocoena phocoena). Ten species of cetacean have been
sighted in the southern North Sea, however only the harbour porpoise and the white-beaked dolphin
(Lagenorhynchus albirostris) are considered to be regularly occurring. Harbour porpoise feed mainly on
species found on or near the seabed, in the southern North Sea their diet is mainly comprised of whiting,
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sandeels, European sprat, and herring (Ransijn et al., 2019). White-beaked dolphins’ diet is mainly comprised
of pelagic species including herring, mackerel, horse mackerel, silvery pout and squid (DECC, 2016).

Minke whale is a frequent seasonal visitor, whilst bottlenose dolphin and white-sided dolphin are considered
uncommon visitors (DECC, 2016).

Harbour porpoise are found in persistently high densities year-round at the Inner Silver Pit, in summer at the
north-western edge of Dogger Bank, and in winter in offshore areas east of Norfolk and east of the Outer
Thames estuary. Modelled density for harbour porpoise provides results of more than 3 animals/km? for the
winter months (October-March) and roughly 1.5 animal/km? for the summer months (April-September) (see
Figure 6-13) (Heinanen and Skov, 2015).

The UK Statutory Nature Conservation Bodies (SNCBs) have defined Marine Mammal Management Units
(MMMUs) for six cetacean species (harbour porpoise, common dolphin, bottlenose dolphin, white-beaked
dolphin, white-sided dolphin and minke whale) in UK waters to help provide an understanding of the
geographical range and abundance of marine mammal populations, and subpopulations, to aid conservation
and management purposes. The MMMUs within which the Hewett subsea pipelines are located, along with
the corresponding abundance of animals within these units, are listed in Table 6-14.

Table 6-14: Estimates of Cetacean Abundance (IAMMWG, 2015)

Species Management Unit ﬁ?::?;r:: 95%|ﬁ;r:j:f nee Density '
Bottlenose dolphin Gr(esz;tg,;ggrlt(r;j)ea 0 ) i
Harbour porpoise North Sea (678,206 km?) 227,298 176,360 — 292,948 0.335
Risso’s dolphin 2 Marine Atlantic 3 - - -
Common dolphin 56,556 33,014 - 96,920 0.036
Minke whale Celtic and Greater North 23,528 13,989 — 39,572 0.015
White-beaked dolphin | Seas (1,560,875 km?) 15,895 9,107 — 27,743 0.010
White-sided dolphin 69,293 34,339 -139,828 0.044

" Density (individuals per km?) was calculated using the total area of the MMMU and the abundance of animals within that MMMU.
2 There is no current abundance estimate available for Risso’s dolphin.

3 ‘Marine Atlantic’ Management Unit comprises all UK waters and extends to the seaward boundary used by the EC for Habitats
Directive reporting.
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It is evident that harbour porpoises are the most abundant species in the North Sea, despite its MMMU being
smaller in area (IAMMWG, 2015). White-sided dolphins are the next most abundant, however this species was
not recorded in significant numbers in other surveys.

The relative abundance and density of cetaceans in the vicinity of the Hewett subsea pipelines can also be
derived from data obtained during the Small Cetacean Abundance of the North Sea (SCANS-III) aerial and
ship-based surveys. This project identified the abundance and density of cetacean species within predefined
sectors of the North Sea and North-East Atlantic. The Hewett subsea pipelines are all situated within SCANS-
Il Block O in which harbour porpoise, minke whale and white-beaked dolphin have been recorded (see Table
6-15) (Hammond et al., 2017). It should be noted that although density estimates are shown in Table 6-15,
they are only an example of what densities could be encountered in the area due to the wide-scale nature of
the SCANS-III survey and the fact the data was only collected in July 2016.

Table 6-15: Cetacean Abundance and Density Recorded in SCANS-IIl Aerial Survey Area Block O
(Hammond et al., 2017)

SCANS-IIl Block ‘O’ Total (Aerial Survey Blocks)
Species
Abundance Density’ Abundance Density’
Harbour porpoise 53,485 0.888 424,245 0.351
White-beaked dolphin 143 0.002 36,287 0.030
Minke whale 603 0.010 13,101 0.011

"Density is the number of animals per km?.

The density of the harbour porpoise within the SCANS-III Block O is higher than the total surveyed area, again
indicating that the area is important for this species. Densities for minke whale were similar to the total surveyed
area, whereas densities for the white-beaked dolphin were a magnitude lower as illustrated in Figure 6-14,
Figure 6-15 and Figure 6-16.
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Figure 6-14: Harbour Porpoise sightings observed in SCANS Ill Survey
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Figure 6-15: Minke whale sightings observed in SCANS Il survey
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Figure 6-16: White beaked dolphin sightings observed in SCANS lll survey
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As the SCANS-IIl survey area encompasses a relatively large geographical area and is therefore unlikely to
accurately reflect the abundance and densities of cetaceans which may be present within the vicinity of the
Hewett subsea pipelines, data from the JNCC Atlas of Cetacean Distribution in north-west European Waters
has been used to give a more localised indication of the season distribution of cetaceans. The seasonal
sightings data for ICES Rectangle 35F 1 indicates that low densities of harbour porpoise and the white-beaked
dolphin have been recorded in the area (see Table 6-16) (Reid et al., 2003).

Table 6-16: Cetacean Sightings in ICES Rectangle 35F1 (Reid et al., 2003)

Species / Month J F M A M J J A S (o) N D

Harbour porpoise

White-beaked dolphin

Key (Number of individuals per hour of sightings effort)

Gl o o010 [Vey w081 [No Ocnurence

It is important to note that the lack of recorded sightings does not necessarily preclude the presence of a
species at a certain time of year. In addition, the highly mobile nature of cetaceans means that species that
are found within the area in general, such as the harbour porpoise and white-beaked dolphin, may be present
at other times of the year.

All cetaceans (whales, dolphins and porpoises) are protected under Annex IV of the Council Directive
92/43/EEC (also known as the Habitats Directive). In addition, harbour porpoise is listed on the OSPAR List of
Threatened and/or Declining Species (OSPAR, 2014b) and under Annex Il of the EC Habitats Directive, which
requires the designation of SACs for these species in order to facilitate their conservation. All of the species
that may occur in the vicinity of the Hewett subsea wells and manifolds are listed as UK BAP priority species
(JNCC, 2007), but are of least concern on the IUCN Red List (IUCN, 2022).

6.4.5.2 Pinnipeds

Two species of seals, the grey seal (Halichoerus grypus) and the harbour (or common) seal (Phoca vitulina)
are found along the English coast. Important numbers of grey and harbour seals are present off the east coast
of England, particularly around The Wash where harbour seals forage over a wide area. Grey and harbour
seals are both listed under Annex Il of the EC Habitats Directive, requiring the designation of SACs in order to
protect these species. In addition, harbour and grey seals are protected under the Conservation of Seals Act
1970 and are listed as UK BAP priority marine species (JNCC, 2007).

Grey seals are incredibly rare globally, and the UK hosts around 40% of the world’s population and 95% of the
EU population. Several colonies exist on the east coast of England, including Donna Nook, Blakeney Point,
Horsey, Flamborough Head and The Wash. A total of 8,199 grey seals were counted between Donna Nook
and Dover in August 2018 (DECC, 2016; SCOS, 2019).

Grey seals forage in the open sea and return regularly to haul out on land where they rest, moult and breed.
Grey seal foraging movements are on two geographical scales: long and distant trips from one haul-out site to
another; and local repeated trips to discrete foraging areas (McConnell et al., 1999). Foraging areas can be
up to 100 km offshore and connected to haul-out sites by prominent high-usage corridors (Jones et al., 2015).
The distribution of grey seals in the vicinity of the Hewett subsea pipelines is low (<5 individuals per 25 km?2 in
all blocks, except the northern edge of Block 48/30 where it ranges from 5 to 10 individuals per 25 km?2) as
shown in Figure 6-17 (Russel et al., 2017). Densities at sea are lower during pupping and breeding season,
which in south-east Britain occurs between August and September, and during the moulting season from
February to March (SCOS, 2018).
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Around 30% of EU harbour seals are found in the UK. Their distribution on the east coast of the UK is restricted,
concentrated in major estuaries including the Thames, The Wash and the Moray Firth. The south-east coast
of England hosts several harbour seal colonies and haul-out sites, with 5,199 individuals recorded in the region
in 2016. The largest colony in the UK is The Wash, with an estimated 3,632 individuals counted in 2018 (SCOS,
2019).

In general, the harbour seal tends to forage within 40-50 km of its haul-out sites (SCOS, 2018), however
tagging studies have demonstrated that individuals from haul-out sites in The Wash forage for much greater
distances than individuals from elsewhere in the UK (Sharples et al., 2012). The distribution of harbour seals
in the vicinity of the Hewett subsea pipelines is low (<1 individual per 25 km?) as shown in Figure 6-17 (Russel
et al., 2017). Additionally, harbour seals spend more time ashore at haul-out sites from June to July during
breeding and in August during moulting season, and thus densities at sea are lower during this time (SCOS,
2018).

The UK SNCBs have defined management units for grey and harbour seals in inshore UK waters in order to
provide an understanding of their geographical range, and abundance of their populations, and
subpopulations, to aid conservation and management purposes. The Hewett subsea pipelines are located
within the Southeast England management unit for seals (IAMMWG, 2013). Table 6-17 shows the seal count
and estimated population for this management.

Table 6-17: Population Sizes of Seals in the vicinity of Hewett Field Area (IAMMWG, 2013)

. Management Estimated
Species Unit Seal Count Population Size ’ Survey Year
Harbour Seal South East 3,567 - 2011
Grey Seal England 3,103 10,350 2010, 2011

" An independent population estimate for grey seals was calculated using counts obtained during the 2007 and
2008 summer surveys (Lonergan et al. 2011). This estimate was not available for harbour seals.
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‘pansasal sjybu v ‘panwIT MN 1ug o Auadoid ayy si JuswinNoop siyL

(2102 “/e 12 [9ssny) ea1y PIald JOMaH 8y} Jo AJIUIDIA By Ul 8oUBPUNQY [ESS (/-9 Inbiy

ASV3
X3TdWOD
ONIIVIN

MBIAIBAD

2556.9'v9 - Looooo'os [
000000°0S - 100000 0L
000000°0L - LO00D0O'S
000000°G - LO000O'L

000000} - 0000000 I

{020z e 10 13ued

Uo paseg) senjeA Uesjy (|80 pul

sauljadid Jamey ——
ulojield lemeH @
uofje|lejsu| BasqnS NameH @
Arepunog syoo|g sousor pemeH [
|eulwa] seo uopeg @

pield —
nemeH Ag paidnooQ siuelpend SOMN
puabar

posjueIEnd oq jouue A3ein3o8 LB YRIGM Ladn ‘$92n0s Aued
f 561 Buskien uo peseq pos)

pesn o3 pinous
1m0 o wud o) A se1 spuerioe; ot
o1 pue pesedesd sem 1 Loy 1o} sasadind oup 10}

s|eag JnoqueHy
o
S50 Jo adoss s

dnaio 54 2202

UEUDIOMINL2ISER Y NG RasPE000 'NYDMN SN OYH S9SN /02839 “di0D d uawanu: dew:

T2/80/5T 000'0SZ:L G22/3H3
LE0ZE 8p0D OSd3
56 s oS Wied pajeaio sleq £V D sleog 1aqunN Jafold
NLE duozZ W1n 06} a3 'SHO NH ON 3ANSSIVILINI
uojjeuwJoju| alj@poa g paxosyomid Ag umeig smes

]

al

2
2

/

=\
/ |eulula)

seg uojoeg

Sz /2s

0¢/8 6218 u 8c/8t

Ni0S}.35

N.0.0:88

s|eag Aal9

Aisueq |eeg inoqueH pue ka1 oy

BuluoISsILWOoaQ 1OMBH oaloiy

IN3 wain

3ekis=Eeaainast ypaiaYiaken oo o]

(G/CC]

woodnoibsdi

LioL 00 S00-4-S22/.3H3
abeg Aoy Jaquiny anbig
seq | e | fa vonduoseq  mey
zzmoez| N | on 3nssIWILNI 00
SN PomneN 07 st o s sz 0
Y I I )
r T TR ) 1
SINIALOIY OF [ 02 0L < 0
=
£
g
i
g -
Z
5
msl
23—
|BUILLIB] =
se9 uojoeg
o o8
Big)
628 5251

8G1 Jo G6 abed

poday 3 sauljadid Basqng ealy JamaH

an U9




e

. Hewett Area Subsea Pipelines EA Report Page 96 of 158
enl uk

6.4.6 Seabirds

The offshore waters of the southern North Sea are visited by seabirds, mainly for feeding purposes in and
around the shallow sandbanks. The adjacent coastline includes a number of areas suitable for cliff nesting
seabirds, and some of the most important sites for wintering and passage waterbirds in a national and
international context, including the Wash and Thames Estuary. Therefore, individuals found offshore in the
vicinity of most Hewett subsea pipelines may originate from onshore colonies, or be passing migrants (DECC,
2016). Of note is that the Hewett subsea pipelines lie adjacent to several Special Protection Areas (SPAs) on
the Norfolk coastline, which have been designated for the protection of breeding colonies of seabirds. Given
the proximity to the coastline (22 km), the Hewett subsea pipelines lie within the maximum breeding foraging
ranges of most seabirds, including common eider, fulmar, Manx shearwater, storm petrel, gannet, cormorant,
Arctic skua, great skua, common gull, herring gull, lesser black-backed gull, kittiwake, sandwich tern, common
tern, Arctic tern, guillemot, razorbill and puffin (Thaxter et al., 2012; Woodward et al, 2019).

The boundary of the Greater Wash SPA has been derived from surveys that have observed foraging behaviour
of those qualified species: Red throated diver (Gavia stellata), little gull (Hydrocoloeus minutus), little tern
(Sternula albifrons), sandwich tern (Sterna sandvicencis), common tern (Sternula albifrons) and common
scoter (Melanitta nigra).

Common terns have a smaller foraging range than the larger sandwich tern. The maximum foraging distance
recorded by Woodward et al. 2019 for common terns is 30 km, whilst for the sandwich tern it is 80 km. Little
terns do not regularly occupy the Greater Wash; however, studies have suggested the foraging range of Little
tern (related to its body size) is smaller than that of the larger tern species. This dictates that it nests close to
shallow coastal waters with a supply of small shoaling fish such as Sand eels and clupeids and invertebrates
which comprise its diet. Mean foraging range for little tern colony is less than 5 km from the colony. (Woodward
et al., 2019). All the identified tern species plunge-dive to seize fish from the top of water column (they usually
dive to no more than 2m depth), often following spells of hovering.

Red-throated divers wintering in the North Sea are thought to feed predominantly on small fish such as herring,
sprats, and Sand eels. Red-throated divers are highly sensitive to anthropogenic activity and move away from
ships and other structures (O’Brien, 2018). Their maximum foraging range has been recorded as 9 km,
therefore red-throated divers are unlikely to be within the vicinity of the subsea wells (Woodward et al., 2019).

The common scoter, wintering in the North Sea, forages over sandy substrates on mussels, cockles and other
bivalve molluscs, with other molluscs, crustaceans and small fish forming a smaller part of their diet (Natural
England, 2012). The common scoter has been recorded foraging 30 km from the shore and they have a
maximum recorded diving depth of 20m (Kaiser et al, 2006; Natural England, 2012).

The European Seabirds At Sea (ESAS) database is the most complete and longstanding dataset detailing the
distribution of seabirds at sea, compiling a range of boat and transect data over a period of 29 years. The
ESAS data (Table 6-18) suggests that seabirds do not use the area in the vicinity of the Hewett subsea
pipelines in high densities, predicting a maximum of 4 seabirds per km?2 during the breeding season (March —
September) and 6 seabirds per km? in winter (November — March). The most abundant species likely to be
present in the vicinity of the subsea pipelines are fulmar, kittiwake and guillemot in the breeding season;
kittiwake, great black-backed gull, guillemot and razorbill over winter and guillemot in the post-breeding
dispersal period (JNCC, 2019a; Kober et al., 2010).

An ornithological boat-based survey completed between 30" June and 6t July 2021 confirmed no birds were
nesting on the Hewett field platforms (RSK Biocensus, 2021).
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Table 6-18: Predicted Seabird Surface Density in the Vicinity of the Hewett Subsea Pipelines
(Maximum number of individuals per km?) (JNCC, 2019a; Kober et al., 2010)

This document is the property of Eni UK Limited. All rights reserved.
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Species Season J FIM|A |  M|J J|A|S|O|N
Fulmar Breeding
Winter
Sooty shearwater Winter
Manx shearwater Breeding
Gannet Breeding
Winter
Pomarine skua Other — spring
Other - autumn
Arctic skua Breeding
Great skua Breeding
Kittiwake Breeding
Winter
Black-headed gull Breeding
Little gull Winter
Other
Great black-backed gull Breeding
Winter
Common gull Breeding
Winter
Lesser black-backed gull | Breeding
Sandwich tern Breeding
Arctic tern Breeding
Guillemot Breeding
e
Razorbill Breeding
Winter
Other
Atlantic puffin Breeding
Winter
All species combined Breeding
Winter -
Key (Number of individuals per hour of sightings effort)
No Occurrence




“r
% Company Document ID — 102800PZRV04820
o o Page 98 of 158
@n" ||< Hewett Area Subsea Pipelines EA Report
Uik

Seabird populations are particularly vulnerable to surface pollution. The sensitivity of bird species to oil
pollution varies considerably throughout the year and is dependent on a variety of factors, including time spent
on the water, total biogeographical population, reliance on the marine environment and potential rate of
population recovery. Species considered most vulnerable to sea surface pollution are those which spend a
great deal of time on the sea surface, for example puffin, guillemot and razorbill. Species considered to be at
lower risk, due to spending less time on the sea surface, include gannet, cormorant and kittiwake.

The Seabird Oil Sensitivity Index (SOSI) (Webb et al., 2016) combines seabird data collected between 1995
and 2015 and individual seabird species sensitivity index values to create a single measure of seabird
sensitivity index values to create a single measure of seabird sensitivity to oil pollution. The SOSI score for
each UKCS Block can be ranked into sensitivity categories, from 1 (Extremely High Sensitivity) to 5 (Low
Sensitivity). An assessment of the median SOSI scores indicates that the sensitivity of seabirds to oil pollution
across the blocks of interest is highest during winter months (very high to extremely high across all Blocks
during December, January and February). Sensitivity is high to very high during March, April, and November
across all blocks, and predominantly low to medium from May to October, with slightly higher (high) sensitivity
during August in Block 28/28 (see Table 6-19 and Figure 6-18; Webb et al., 2016).

Table 6-19: Seabird Oil Sensitivity Index for UKCS Blocks 48/28, 48/29, 48/30, 52/03, 52/04, 52/05 and
adjoining blocks (Webb et al., 2016)

Apr May Jun | Jul | Aug | Sep | Oct
3* 5 5 5 3 4 2*
2* 4 5 5 3 3 2*
s 3 5 4 4 4 o
3* 5 5 5 3 4 2*
3* 4 5 5 4 5 3* 3
3* 4** 5* 5 4 5 3* 3
4 5 5 5 5 5 5 3
4* 5** 5** 5* 5 5 3* 3
3* 5 5 5 4 5 3* 3
2* 5 4 5 4 5 3* 3
3* 5 5 5 4 5 3* 3
3* 5** 3** 5* 5 5 3* 3

Key

1= Extremely High Sensitivity, 2=Very High Sensitivity, 3= High Sensitivity 4= Medium Sensitivity, 5=Low Sensitivity,
N=No data;

Indirect Assessment - Coverage gap populated with estimate based JNCC guidance (JNCC, 2016)

*1-5 Coverage gaps populated using data from the same block in adjacent month (Step 1)

**1-5 Coverage gaps populated using data from adjacent blocks within the same month (Step 2)
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6.5 Socio-Economic Sensitivities

6.5.1 Commercial Fishing

The North Sea is one of the world’s most important fishing grounds, and major UK and international fishing
fleets operate in the southern North Sea, including vessels from England, Scotland, Belgium, Holland,
Denmark and France (DECC, 2009). However, there is relatively limited fishing effort recorded near the Hewett
field, with the majority of the effort concentrated in the north of the region, on the Dogger Bank, within the
Wash and along the Suffolk coast (DECC, 2016).

Fishing effort and landings are recorded by ICES Rectangle on a monthly and annual basis. The majority of
Hewett subsea pipelines are located within ICES Rectangle 35F 1. The export pipelines (PL020 & PL021) cross
into 34F1 as they approach Bacton, however it should be noted that the decommissioning option for these
lines are ‘leave in situ’. Figure 6-19 identifies the average landing values (2012-2016) by species and method
in ICES Rectangles 35F1 and 34F1.

Fishing effort from 2010 to 2014 within ICES Rectangle 35F1 was generally low, with less than 100 days fished
per year, with peak effort during the summer months. The dominant gear types within ICES Rectangle 35F1
were beam trawls targeting demersal or near demersal fish and shellfish. This is also reflected in the landings
data, which demonstrate that demersal species make up the highest proportion of catch in terms of landings
by weight and value. Landings data also shows a dominance of demersal flatfish species such as plaice, sole,
turbot and dab (Marine Scotland, 2020). More up-to-date fisheries data is unavailable for ICES Rectangle 35F1
and the data from Marine Scotland only takes account of UK registered vessels; however, foreign vessels
particularly those from Greece, Italy, Spain and Portugal are also known to undertake commercial fishing
activities within UK waters (MMO, 2015).

A fisheries Interaction Risk Assessment has been undertaken within the Hewett Field Area which identifies the
intensity of fishing within the vicinity of the subsea infrastructure. The study shows fishing pressure throughout
the Hewett Field Area is generally low with an average of 0 to 73 hours of fishing per year between 2009 and
2017 (Xodus, 2021a).
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6.5.2 Shipping

The Hewett Field Area is located in part of the North Sea which contains some of the world’s busiest shipping
routes and ports. Oil and gas fields generate moderate vessel traffic in the form of support vessels, principally
operating from Great Yarmouth and Lowestoft. Shipping density is considered to be very high in Blocks 48/28,
48/29, 52/04, and 52/05, and high in Block 48/30. There is no data available from Block 52/03(MMO, 2014 and
DECC, 2016).

A vessel traffic survey has been undertaken by Xodus Group on behalf of Eni for the project. The overall study
area (within 10 nautical miles (nm); 18.5km), centred on seven wells; 48/29-9, 48/30-9, 48/30-10, 48/30-11z,
48/30-14, 48/30-15z and 48/30-18) contained a total of 13,135 routine vessel tracks associated with 1,533
different vessels, which corresponds to an estimated 36 vessel transits per day. The majority of routine vessel
tracks in the study area are associated with shipping lane traffic, accounting for 90.3% of all routine traffic
across the whole study area. Compared to shipping lane traffic, in-field traffic represents a much lower
proportion of routine tracks (9.7% for the whole study area) (Xodus, 2021b).

In total 25 shipping lanes were identified in the overall study area (see Figure 6.27) and the three most common
port of origins within in this area were Immingham (2,043 tracks, 17.2%), Great Yarmouth (1,523 tracks, 12.8%)
and Rotterdam (1,121 tracks, 8.4%). The most common destination ports were similar, with Immingham (2,483
tracks, 20%), Great Yarmouth (1,527 tracks, 12.9%) and Tees (1,185 tracks, 10.0%) being the most common
(Xodus, 2021b).

For shipping lane traffic, cargo vessels accounted for the largest proportion of tracks across the overall study
area, varying between a maximum of 70.0% of shipping lane traffic within 10 nm of 48/30-9, and a minimum
of 62.1% within 10 nm of 48/29-9. Tanker vessel tracks were lower than cargo, representing between 22.1%
(within the 10 nm study area of 48-30-9) and 19.7% (within the 10 nm study area of 48/29-9) of all shipping
lane traffic (Xodus, 2021b).

This document is the property of Eni UK Limited. All rights reserved.
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Figure 6-20: Shipping Lanes (Xodus, 2021b)

6.5.3 Oil and Gas Activities

The Hewett Field Area is located in a region well developed by the oil and gas industry. The only oil and gas
facilities within approximately 26km of the Hewett Field Area are those associated with the Perenco operated
Leman Field located north-west of Hewett, as illustrated in Figure 6-21).

This document is the property of Eni UK Limited. All rights reserved.
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6.5.4 Offshore Renewable Activities

The nearest wind farm areas to the Hewett Field Area are the active Dudgeon and Sheringham Shoal wind
farms located to the northwest, approximately 20 km and 32 km from Dawn subsea well 48/29-9 respectively,
as illustrated in Figure 6-22 (Crown Estate, 2022). Sheringham and Dudgeon extension project submitted an
application in Q3, 2021 and could be in construction within the timescales of the Hewett subsea pipelines
decommissioning work.

6.5.5 Other Subsea Infrastructure

The nearest non-oil and gas subsea infrastructure to the project area is the ‘STRATOS 1’ telecommunication
cable situated approximately 9 km west of Dawn subsea well 48/29-9 which runs from north-east (offshore
North Sea) to south-west (Weybourne). Current records show this cable to be disused (KIS ORCA, 2022).

6.5.6 Offshore Aggregate and Dredging Areas

There are no licensed offshore aggregate areas, dredging areas or known dumping areas in the vicinity of the
Hewett subsea pipelines (MMO, 2022). The nearest site is the ‘Humber 3’ Aggregate Production Area, located
approximately 50 km to the northeast of the Hewett Field Area (Operator: DEME Building Materials Ltd).
However, the Hewett field is surrounded by areas of high potential aggregate resource, sand and gravel (AGG
3) (DECC, 2016).

6.5.7  Military Activity

There is a military Practice and Exercise area (PEXA) situated approximately 60 km to the north of the Hewett
Field Area. This area is used by the Royal Air Force (RAF) and is therefore an area of intense aerial activity
(DECC, 2016).

6.5.8 Marine Archaeology

A total of eight known shipwrecks are located within the Hewett Field Area, but none are protected (Historic
England, 2018). However, no shipwrecks were detected during the Hewett pre-decommissioning survey. The
closest protected wreck is the Vortigern Destroyer, located approximately 22 km northwest of the Hewett Field
Area (MMO, 2022). This wreck is protected by the Military Remains Act 19.

This document is the property of Eni UK Limited. All rights reserved.
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7.0 ENVIRONMENTAL ASSESSMENT METHODOLOGY

71 Environmental Impact Identification

Potential environmental and societal impacts arising from the proposed Hewett Area Subsea Pipelines DP
were initially determined through an Environmental Impact Identification (ENVID) workshop held on 12 May
2022.

The objectives of the ENVID were to:

e |dentify environmental and societal impacts and risks that may occur during the project;

o Determine the significance of the impact or risk using a simple scoring system; and

¢ Identify additional mitigation measures required (for potentially significant impacts or risks) to avoid or
reduce adverse effects.

The activities (or aspects) identified during the ENVID workshop are summarised in the receptor-based activity
and events matrix in Table 7-1.

The significance of the potential impacts resulting from the identified aspects was assessed during the ENVID
workshop using the criteria defined in Section 7.2.

The ENVID identified that no planned activities with embedded mitigation measures in place, or unplanned
events, have the potential to result in significant effects on the marine environment. However, for completeness
it was recommended that the following aspects be subject to further assessment as these are likely to have
the greatest impact on the marine environment from a Project perspective:

e Seabed disturbance from:

Removal of umbilicals, jumpers and flexible flowlines;

Abrasive cutting discharge (i.e., garnet);

Removal of mattresses and grout bags, including disturbance from work baskets;
Pipeline trenching operations;

Excavation of mattresses (if required);

In situ marine growth removal (if required); and

General seabed operations and diver activity.

O O 0O 0O 0O O O

e Underwater noise emissions from:

Use of propellers / DP thrusters on vessels;
Use of trenching machine

Use of cutting tools; and

Use of mass flow excavator (propeller noise).

o 0 O O

A comprehensive assessment has been undertaken for these aspects, using the significance criteria defined
in Section 7.2, the results of which are documented in Section 8. The potential for significant cumulative, in-
combination and transboundary impacts to occur has also been assessed in Section 8.

A justification as to why the other aspects have been scoped out of detailed assessment is documented in
Section 7.3.

In addition, as the majority of the Hewett subsea pipelines are located within the Southern North Sea SAC and
are within 40km of five other MPAs (refer to Section 6.2), an assessment has been undertaken to determine
whether there are likely to be any significant effects on the conservation objectives of these MPAs as a result
of the proposed Hewett subsea pipelines decommissioning activities, either alone or in-combination with other
plans or projects. This assessment is documented separately within Section 9.

This document is the property of Eni UK Limited. All rights reserved.
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7.3 Aspects Scoped Out from Detailed Assessment
7.31 Physical Presence

The DP vessels (DSV/RLV/CSV) required for the proposed decommissioning operations will be present on
location within existing 500m safety exclusion zones surrounding the Hewett subsea pipelines or platforms for
some of the pipeline decommissioning work required. These exclusion zones are clearly marked on navigation
charts and have been in place since the field’s facilities were installed.

This work, as well as work undertaken outside existing 500m safety exclusion zones, will also have the
following embedded mitigation. Notifications will be made to regular users of the area via fisheries notices,
Notices to Mariners and NAVTEX/NAVAREA warnings. Operations will be planned to minimise the number of
boat movement, as far as reasonably practicable.

The operations will be undertaken by a carefully selected specialist contractor in compliance with all national
and international regulations for shipping, including the appropriate signals and lights, and the regulations
defined by the International Maritime Organisation for avoiding collisions at sea. An operating criteria for
weather conditions (e.g., wind, waves and visibility) will be established and operations suspended if the criteria
are not met.

An Eni representative will be on-board each vessel at all times to ensure compliance with approved operating
procedures. Operations will be planned to minimise the number of boat movements, as far as reasonably
practicable. Communications and positioning equipment will be placed on-board the vessels to maintain
communications with other shipping vessels and provide accurate information on the position of the vessels.

Eni has therefore concluded that impacts arising from physical presence of the DSV and CSV do not warrant
further assessment.

7.3.1.1 Seabirds

The central and southern North Sea underpin the success of many resident and/or migratory seabird species
by supplying a diversity of prey items (BEIS, 2022). The area surrounding the proposed works is in close
proximity to a number of Special Protection Areas (SPAs), designated for breeding seabird colonies along the
Norfolk coast. The works are located 27km from the coastline, and are therefore within the foraging ranges of
qualifying species of the Greater Wash SPA (Thaxter et al., 2012) including:

- Arctic skua Stercocarius parasiticus;

- Arctic tern Sterna paradisaea;

- Black-headed gull Chroicocephalus ridibundus;
- Black-legged kittiwake Rissa tridactyla;
- Common eider Somateria mollissima;
- Common guillemot Uria aalge;

- Common gull Larus canus;

- Common tern Sterna hirundo;

- Cormorant Corvus marinus;

- Great skua Stercorarius akua;

- Herring gull Larus argentatus;

- Lesser black-backed gull Larus fuscus;
- Manx shearwater Puffinus puffinus;

- Northern fulmar Fulmarus glacialis;
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- Northern gannet Morus bassanus;

- Puffin Fratercula arctica;

- Razorbill Alca torda;

- Roseate tern Sterna dougallii;

- Sandwich tern Thalasseus sandvicensis;

- Storm petrel Hydrobates pelagicus.

The immediate vicinity of the proposed works is considered to overlap with low to moderate density
distributions of black-legged kittiwake, herring gull, lesser black-backed gull, common guillemot, northern
fulmar, northern gannet, and razorbill. Density is likely to be higher in July than January for lesser black-backed
gull, northern fulmar, and northern gannet, coinciding with the breeding season for these populations (Waggitt
et al., 2020). Furthermore, the European Seabirds at Sea (ESAS) database indicates that seabird densities
within the immediate vicinity of the proposed works are low, at <6 individuals per km? during the breeding
season (March-September) and 7 individuals per km? during winter (November-March) (Kober et al., 2010).

Black-legged kittiwake are considered abundant in the vicinity of the proposed works during the breeding
season; whilst black-legged kittiwake, great black-backed gull, guillemot and razorbill are abundant over winter
and guillemot in the post-breeding dispersal period (JNCC, 2019; Kober et al., 2010).

7.3.1.2 Seabird Vulnerability to Oil Pollution

Seabirds cross the air-water boundary by foraging below, or loafing on, the surface or along the shoreline and
are therefore likely to come into contact with any surface oil pollution that may be present. Several factors
influence a species’ vulnerability to oil pollution, including time spent on the water, reliance on the marine
environment, and population resilience to mortality. Whilst all seabird species can be considered vulnerable,
sensitivity of all seabird species in an area is dependent on the use of the area as breeding, foraging, or resting
grounds; and is therefore dependent on the time of year. The Seabird Oil Sensitivity Index (SOSI) was
developed as a single measure of monthly sensitivity for areas of sea associated with UKCS Blocks, using
seabird survey data collected between 1995-2015 (Webb et al., 2016). The SOSI score for the immediate
vicinity of the proposed works and the surrounding UKCS Blocks is provided in Error! Reference source not
found.. (Webb et al., 2016).

7.3.2 Energy Use and Atmospheric Emissions

Atmospheric emissions will be produced as a result of the fuel consumed by offshore vessels, equipment and
generators. The main environmental effects of the emission of gases to the atmosphere are:

e Direct or indirect contribution to global warming (CO, CO2, CHs and N20); and
e Contribution to photochemical pollutant formation and local air pollution (Particulates, NOx, SOx,
VOCs).

Estimated emissions from the proposed decommissioning activities are summarised in Table 7-7.

Table 7-7: Estimated Atmospheric Emissions from Pipeline Decommissioning Activities

Total Emissions (tonnes) 3

Fuel Use

(tonnes) | CO2 co NOx N0 | SO: | CHs | VOC COze
Group 1:" Trunk Lines 1,099 |3516.80| 17.25 | 6528 | 0.24 | 4.40 | 0.20 | 2.20 | 3620.92
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Group 2: Concrete Weight Coated

Infield Pipelines 1,416 |4,531.20/ 2223 | 8411 | 031 | 566 | 0.25 | 2.83 | 4665.35
Group 3: Non-Concrete Weight
Coated Infield Pipelines 1,075 | 3,440 | 16.88 | 63.86 | 024 | 430 | 0.19 | 2.15 | 3541.85
Group 4: Umbilicals' 1,263 |4,041.60| 6.57 | 1579 | 0.278 | 5.05 |0.1099| 1.010 | 4161.26
Group 5:2 Flexible Flowlines / - _ - - - - - - -
Jumpers

Group 6:2 - Mattresses

Total | 4,853 15,530 | 63 229 1 19 1 8 15,959.56

1. All stand-alone umbilicals are included in this group. There are a number of umbilicals across the field that are piggybacked to pipelines.
These are included and assessed in the relevant groups (Group 2 and Group 3).

2. Emissions from total vessel presence have been included in the calculations for Group 1 to Group 4 above. No additional atmospheric
emissions are expected from Group 5 and 6.

3. Emission factors used from EEMS 2008 based on methodology proposed by OGUK and DECC (OGUK/DECC, 2008)

It is predicted that the atmospheric emissions generated will result in localised and short-term impacts on air
quality, with prevailing metocean conditions expected to lead to the rapid dispersion and dilution of the
emissions.

The contribution to UKCS and global atmospheric emissions will be negligible. To place this in context, the
estimated CO2e emissions predicted to be generated by the proposed Hewett subsea pipelines
decommissioning options equate to approximately 0.109% of the total UK offshore CO2e emissions in 2018
(14,630,000 tonnes; OGUK, 2019) and less than 0.004% of the UK net total CO2e emissions in 2019
(351,100,000; BEIS, 2021).

To minimise the emissions generated, Eni will look to reduce vessel time in the field as far as practicable. In
addition, Eni’s contractor selection process will aim to ensure that the engines, generators and other
combustion plant on the vessels to be used during the proposed decommissioning activities are maintained
and correctly operated to ensure that they work as efficiently as possible.

Eni has therefore concluded that impacts arising from energy use and atmospheric emissions do not warrant
further assessment.

7.3.3 Waste Management

Good housekeeping standards will be maintained on board all vessels in accordance with the contractor waste
management strategy; any wastewater discharged to sea from vessels will be treated to comply with the
requirements of the MARPOL Convention.

A Materials Inventory has been developed for the Project to identify the types of waste generated and the
management procedures for each waste stream will be included in the contractor’'s Waste Management Plan.
Eni will ensure the principles of the Waste Management Hierarchy are followed during the decommissioning
activities. Transfer notes will accompany all non-hazardous waste to shore and consignment notes will be in
place for any hazardous waste.

Checks will be carried out on the selected waste yard to ensure all permits and licenses are in place for the
handling and disposal of the waste types identified. Eni will ensure that waste is transferred by an appropriately
licensed carrier who should have a Waste Carrier Registration, Waste Management Licence or Exemption, as
appropriate for the type of waste.

The amount of NORM Waste is unknown at this time, however, there remains a possibility that it will be present
during decommissioning activities.
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Marine growth, if found, will be removed onshore at the waste yard, with appropriate odour control implemented
through an odour management plan and disposal in accordance with the principles of the Waste Management
Hierarchy.

In summary, the impacts of waste management are largely onshore and therefore outside the scope of this
document. A large proportion of project waste consists of easily reprocessed scrap metal and no hazardous
waste is anticipated. Implementation of a robust waste management plan will mitigate any expected impacts.
On this basis, Eni has concluded that no further assessment of waste management is necessary.

7.3.4 Marine Discharges

Routine discharges to sea from the vessels used during the proposed decommissioning activities (e.g. the
discharge of food waste, bilge water and grey water) has the potential to cause short-term, localised organic
enrichment of the water column and an increase in biological oxygen demand. This could contribute to a minor
increase in plankton and attract fish to the area. However, food waste will be macerated to increase the rate
of dispersion and biodegradation at sea and wastewater will be treated appropriately before being discharged
to sea, in accordance with the requirements of the MARPOL Convention.

Ballast water discharges will be in accordance with the International Maritime Organisation Ballast Water
Management Convention, including a ballast water plan and logbook. The potential introduction of invasive
species from ballast water is therefore considered unlikely to occur.

Given the above, Eni has concluded that impacts arising from marine discharges do not warrant further
assessment.

7.3.5 Accidental Events

7.3.5.1 Vessel Collision

Prior to the proposed subsea pipeline decommissioning activities commencing, the subsea wells will be
plugged and abandoned, and the pipelines flushed and cleaned. As such, the source of a worst-case
accidental release of hydrocarbons to sea will be from the loss of diesel inventory from a vessel in the unlikely
event of a collision.

As vessels required for the decommissioning programme are yet to be confirmed, no specific modelling has
been undertaken, however modelling has been conducted for other large vessels which have been routinely
used in the Hewett Field Area. For example, modelling of instantaneous release of 394.4m3 of diesel for the
Valaris 72 Rig at the Hewett 48/29-B Platform has demonstrated that the probability of the diesel release
beaching on the UK coastline is highest in spring (40-50%), with the shortest arrival time after 9 hours. The
maximum mass accumulated onshore across all beaching locations in any one season is 190 m3 after 20 days.
The probability of a release of diesel crossing into Dutch waters is 1-2% in winter, with the shortest arrival time
after 2 days. A total of 17 marine protected areas may be subject to surface oiling (> 0.3 um) or beaching.

The eastern coast of the UK contains extensive areas of sheltered mudflats and sandflats, saltmarsh, estuaries
and wetlands, which are highly sensitive to oiling. Species most at risk include seabirds, especially during the
breeding and moulting season where large rafts aggregate on the surface, and wildfowl utilising wetlands.
However, diesel is a light oil, containing a large percentage of light and volatile compounds. Once spilt diesel
is likely to remain on the sea surface and be subject to high rates of evaporation. It is therefore not expected
to persist in the marine environment for a prolonged period of time.

Notifications will also be made to regular users of the area via Notices to Mariners, NAVTEX/NAVAREA
warnings and Kingfisher bulletins. Any spills from the DSV / CSV will be covered by their respective Shipboard
Oil Pollution Emergency Plan (SOPEP).

Considering the above, Eni has concluded that the potential impacts from an accidental release of
hydrocarbons during the proposed decommissioning activities do not require further assessment.
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7.3.5.2 Dropped Objects

The potential for dropped objects to occur is most likely to arise from lifting operations. However, dropped
object procedures are industry-standard and will be employed throughout the proposed operations. All
unplanned losses in the marine environment will be attempted to be remediated, and notifications to other
mariners will be sent out. Post-decommissioning debris clearance surveys will aid in the identification of any
dropped objects should they occur. As such, Eni has concluded that impacts from unplanned loss of materials
to the sea do not require further assessment.

7.3.5.3 Leak of Hydraulic Fluid from Cutting Equipment Subsea

Removal of the Hewett subsea pipelines will require the use of subsea hydraulic cutting tools that could fail
and result in a release of a small number of litres of hydraulic fluid. However, in the event this did occur, it is
anticipated that the hydraulic fluid would be rapidly dispersed in the marine environment given the highly
dynamic nature of the area.

To minimise the risk of a release, appropriate maintenance and pre-use checks on hydraulic equipment will
be undertaken. In addition, where possible, equipment with automatic hydraulic shut-off will be used to
minimise the volume of fluid released in the event of a hydraulic line failure. Eni has therefore concluded that
impacts from a leak of hydraulic fluid do not require further assessment.

7.3.5.4 Loss of Vessel Power and Use of Mooring Anchor

In the very unlikely event that the DP DSV or CSV loses power, the vessel may need to drop anchor to prevent
it from drifting. Physical disturbance of the seabed from anchoring can cause displacement or mortality of
benthic species, such as sessile organisms, that are unable to move out of the impacted area. Due to the
temporary nature or anchoring, and the small area impacted, it is expected that recovery of the affected areas
of seabed will occur once the anchor has been retrieved. Eni will ensure that the vessels selected to undertake
the decommissioning activities have effective operational systems and that on board control measures are in
place. As the risk of loss of vessel power occurring is Low, Eni has concluded that no further assessment is
necessary.
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8.0 ENVIRONMENTAL ASSESSMENT

This section documents the assessment undertaken for those aspects identified during the ENVID as likely to
have the greatest impact on the marine environment from a Project perspective. Impacts to marine protected
areas are documented separately in Section 9.0.

8.1 Seabed Disturbance

8.1.1 Quantification of Seabed Disturbance

The following decommissioning activities which have the potential to result in seabed disturbance were
identified during the ENVID workshop:

e Removal of umbilicals, jumpers and flexible flowlines;

e Abrasive cutting discharge (i.e., garnet);

e Removal of mattresses and grout bags, including disturbance from work baskets;
e Pipeline trenching operations;

e Excavation of mattresses (if required);

e In situ marine growth removal (if required); and

¢ General seabed operations and diver activity.

Table 8.1 provides an estimate of the total area of seabed likely to be disturbed by the above listed
decommissioning activities, which equates to 317,575 m?2 (0.32 km?). 294,123 m2(0.29 km?2) of which lies within
MPAs. Impacts relating to individual MPAs is discussed in Section 9.0.

Table 8-1 Seabed Disturbance

L Seabed Disturbance Seabfed .Dlstur_bance
Activity (m?) within Marine
Protected Area (m?)
Group_ 1: Trunk Trenching of areas of spans / 101,595 91,228 (90%)
Lines exposure operations
Group 2:
Concrete ngght Trenching of areas of spans / 34,651 24,080 (67%)
Coated Infield exposure operations
Pipelines
Group 3: Non-
Concrete W.elght Trenching of areas of spans / 8,801 6,287 (71%)
Coated Infield exposure operations
Pipelines
Group 4: MFE deburial along entire length of] .
Umbilicals’ lines during full removal operations 172,528 172,528 (100%)
Total 317,575 294,123

1. All stand-alone umbilicals are included in this group. There are a number of umbilicals across the field that are piggybacked to pipelines.
These are included and assessed in the relevant groups (Group 2 and Group 3).

2. Seabed disturbance associated with the removal of flexible flowlines, jumpers, and exposed mattresses has been included in the overall
calculations for Group 1 to Group 4 above. No additional seabed disturbance is expected.
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8.1.2 Group 1: Trunk Lines

The majority of the seabed disturbance from Group 1: Trunk Line decommissioning will be from the trenching
operations required to bury areas of spans / exposures. Approximately 50 percent of the trenching will occur
within the Haisborough, Hammond & Winterton SAC (impacting Sandbanks and Ross Worms (S. spinulosa))
and the southern North Sea (SNS) SAC (impacting Harbour Porpoise). Approximately 40 percent of the
trenching will occur within in the Greater Wash SPA (impacting Annex | bird species) and the Cromar Shoal
Chalk Beds MCZ (impacting Broad Scale Habitats, Features of Conservation Interest and a Geological
Feature).

Impacts are considered to be temporary in the Haisborough, Hammond & Winterton SAC (as the sandbanks
and Ross worms (S. Spinulosa) habitats are expected to recover quickly in the dynamic SNS environment),
and in the SNS SAC (as the seabed environment for harbour porpoise feeding is expected to recover quickly
in the dynamic SNS environment). Within the Greater Wash SPA, impacts are also expected to be temporary
since the visual disturbance to Annex | bird species is expected to be of limited duration. The impacts are
expected to be more significant in the Cromer Shoals Chalk Beds MCZ due to the impact of trenching
operations within this MCZ.

There is a moderate permanent impact to the seabed from 25.6 km of trunk line (approximately 40 percent of
the total line length) left in-situ in the Haisborough, Hammond & Winterton SAC as its presence may impact
the behaviour of the sandbanks, which is against the conservation objectives. The 25.6 km of line left in-situ
in the Haisborough, Hammond & Winterton SAC includes approximately 3.6 km of spans and exposures which
will be trenched and buried.

8.1.3 Group 2: Concrete Weight Coated Infield Pipelines

The majority of the area likely to be disturbed from the trenching operations required to bury areas of spans /
exposures for ‘Group 2: Concrete Weight Coated Infield Pipelines’ is within the Haisborough, Hammond &
Winterton SAC (impacting Sandbanks and Ross Worms (S. Spinulosa)) and the Southern North Sea SAC
(impacting Harbour Porpoise). Overall, the likely area impacted is small in context of the area of the SACs,
with the impacts being temporary in both the Haisborough, Hammond & Winterton SAC (as the sandbanks
and ross worms habitats are expected to recover quickly in the dynamic SNS environment) and the Southern
North Sea SAC (as the seabed environment for harbour porpoise feeding is expected to recover quickly in the
dynamic SNS environment).

There could potentially be a small permanent impact to the seabed from 35 km of line left in-situ as its presence
impacts the behaviour of the sandbanks within the Haisborough, Hammond & Winterton SAC which is against
the conservation objectives. The 35 km of line left in-situ includes approximately 2.4 km of spans and
exposures which will be trenched and buried.

8.1.4 Group 3: Non-Concrete Weight Coated Infield Pipelines

The majority of the area disturbed from the trenching operations required to bury areas of spans / exposures
is within the Haisborough, Hammond & Winterton SAC (impacting Sandbanks and Ross Worms (S.
Spinulosa)) and the Southern North Sea SAC (impacting Harbour Porpoise). The area impacted is very small
in context of the area of the SACs with the impacts being temporary in both the Haisborough, Hammond &
Winterton SAC (as the sandbanks and ross worms habitats are expected to recover quickly in the dynamic
SNS environment) and the Southern North Sea SAC (as the seabed environment for harbour porpoise feeding
is expected to recover quickly in the dynamic SNS environment).

As with the Group 2 pipelines, there could potentially be small permanent impact to the seabed from the 22.7
km of line left in-situ in this option as their presence impacts the behaviour of the sandbanks within the
Haisborough, Hammond & Winterton SAC which is against the conservation objectives. The 22.7 km of line
left in-situ includes approximately 0.63 km of spans and exposures which will be trenched and buried.
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8.1.5 Group 4: Umbilicals

The area disturbed from the Mass Flow Excavator (MFE) deburial operations to allow full line removal is all
located within the Haisborough, Hammond & Winterton (HHW) SAC (impacting Sandbanks and Ross Worms
(S. Spinulosa)) and the Southern North Sea (SNS) SAC (impacting Harbour Porpoise). The area impacted is
small in context of the area of the SACs. With the impacts being temporary in both the HHW SAC (as the
sandbanks and ross worms habitats are expected to recover quickly in the dynamic SNS environment) and
the SNS SAC (as the seabed environment for harbour porpoise feeding is expected to recover quickly in the
dynamic SNS environment). There is no permanent impact associated with this full removal option as the lines
are fully removed.

8.1.6 Protection and Stabilisation Material

Where there are protection and stabilisation materials applied to pipelines that have been comparatively
assessed, the decommissioning option for the related pipeline shall dictate the approach for these materials.
The rationale is that, should the pipelines be fully removed, the related protection and stabilisation materials
shall also be removed; however, if the pipelines remain in-situ, then those related protection and stabilisation
materials shall also remain in-situ. Additionally, where protection and stabilisation materials are decades old
and of poor integrity, an onsite assessment shall be made on a case-by-case basis as to their recoverability.
Eni shall consult with OPRED where recovery of mattresses is not considered to be feasible.

8.1.7 Potential Impacts to Seabed Communities

The excavation and trenching of the seabed surrounding the subsea pipelines, as well as the physical removal
of infrastructure is expected to result in some mortality to benthic fauna, although mobile species should be
able to avoid this impact. Of note is that aggregations of S. spinulosa were observed on all transects and five
stations (ST01, ST04, ST08, ST REF 1 and ST REF 2) within the Eni Hewett Gas Field survey area, ranging
from ‘not a reef to ‘high’ reef, with ‘low’ to ‘high’ reef reported on nine transects (Fugro, 2023). Table 8-2 shows
the percentage of Reefiness structure for each Station and Transect of the Eni Hewett Gas Field survey area
(Fugro, 2023b).

Table 8-2: Summary of estimated Sabellaria spinulosa reefiness structure

Total Length Proportion of Total Transect Length (%)
Transed! o Tziqn)sect No Reef Not a Reef Low Reef M;ii:fm High Reef
STO1 54.5 - 100 - - -
ST04 50.8 - 100 - - -
ST08 43.7 - 100 - - -
STREF1 62.2 - 100 - - -
STREF2 431 - 100 - - -
TRO3_V2 280.7 - 93.3 4.4 2.3 -
TR09_V2 436.6 - 52.6 26.0 13.0
TR10_V2 499.0 - 56.6 30.1 10.2
TR11 282.6 - 64.3 26.1 6.7
TR12_V2 542.5 - 63.8 23.7 7.1
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TR14_V2 304.7 - 49.0 325 14.2
TR15_V2 195.7 - 95.1 3.5 0.6
TR16 4421 - 27.5 42.4 23.7
TR19_V2 252.7 - 194 1.8 2.7
TR25_V2 143.0 - 100 - - -
TR26_V2 134.2 - 100 - - -

Reefiness Assessment

Key: No Reef Not a Reef Low Reef el
Reef

Notes

The table only displays transects and stations where evidence of S.spinulosa was observed

However, S. spinulosa were classified at a maximum reefiness of ‘high’ on only eight transects. It is therefore
likely that patches of the Annex | ‘Reefs’ habitat is present in the vicinity of the decommissioning operations.
Research has shown that S. spinulosa has a limited tolerance to the direct physical impact, with recovery not
expected for an extended period of time.

The proposed decommissioning activities will also lead to an increase in turbidity through sediment
resuspension resulting in potential smothering of sensitive benthic species. As previously noted, the subsea
pipelines are located within a highly dynamic area with strong near-seabed currents and highly mobile
sediments (DECC, 2016). The natural benthic faunal communities present in this area are therefore adapted
to frequent disturbances and natural fluctuations in sediment loading and resuspension. Where sedimentation
does impact negatively on benthic species, consequences are likely to be short-lived as most of the smaller
sedentary species (such as polychaete worms) have short lifecycles and recruitment of new individuals from
outside of the disturbed area will be rapid (Tillin and Tyler-Walters, 2014). S. spinulosa is unlikely to be
significantly impacted as it relies on a supply of suspended solids and organic matter in order to filter feed and
build protective tubes and therefore it is often found in areas with high levels of turbidity (Gibb et al., 2014;
Hendrick, 2007). Jackson & Hiscock (2008) indicates that evidence points towards S. spinulosa having very
little sensitivity to smothering or to increases in sedimentation rates, and that its recoverability potential from
such impacts is very high.

Given the above, the sensitivity of seabed communities to seabed disturbance in the vicinity of the subsea
pipeline operations is considered to be High, with a high value and medium resistance and resilience. The
magnitude of impact is considered to be Moderate, due to the localised and temporary nature of the predicted
impacts and the relatively small area of seabed disturbed (ca. 0.32 kmZ2). Therefore, physical effects on seabed
communities due to seabed disturbance are predicted to be Moderate.

8.1.8 Potential Impacts to Fish Spawning and Nursey Grounds

The proposed decommissioning operations may temporarily displace fish species from their spawning and
nursery areas. Exposure to increased turbidity through sediment resuspension can also reduce the visual
acuity of fish potentially affecting foraging behaviour. However, any disturbance will be highly localised (within
an area of ca. 0.32 km?) and of short duration and mobile species would be expected to return to the area
shortly after the subsea pipelines have been decommissioned.

Egg development and hatching success is also known to be vulnerable to the effects of smothering. A number
of studies have been conducted on the effects of sedimentation on fish egg development of commercially
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valuable fish species, particularly in relation to dredging operations. Results are variable with some
demonstrating mortality of fish eggs when smothered by even a thin veneer of sediment (DOER, 2000) and
many studies showing no significant effects on fish egg and larval development and mortality (Auld and
Schubel, 1978; Kigrboe et al., 1981). Of note is that commercially and ecologically important fish species such
as herring and sand eels have spawning grounds in the Hewett Field Area. Both these species lay their eggs
only in clean sandy and gravelly sediments. However, the Hewett Field Area is not considered to be critical
spawning habitat for these species, with the spawning grounds for these species occurring over a much larger
area.

Given the above, the sensitivity of fish spawning and nursery grounds to seabed disturbance in the vicinity of
the subsea pipeline decommissioning operations is considered to be Low, with a medium value and very high
resistance and resilience. The magnitude of impact is considered to be Minor, due to the localised and
temporary nature of the predicted impacts and the relatively small area of seabed disturbed (ca. 0.32 km?).
Therefore, physical effects on fish spawning and nursery grounds due to seabed disturbance are predicted to
be Minor and not significant.

8.1.9 Mitigation Measures

The following measures will be adopted to ensure that seabed disturbance and its impacts are minimised:

e Tool use will be minimised where feasible whilst still achieving the desired result;

e Working areas will be minimised, as far as practicable, and where possible, potential areas of S.
spinulosa reef will be avoided;

e Abrasive material required will be minimised, as far as practicable; and

e buried and frond mattresses will be left in situ.

8.1.10 Residual Effects

Based on the nature of the seabed habitats and species present in the vicinity of the subsea pipelines, and the
comparatively small area of seabed that will be impacted by the proposed decommissioning activities (ca. 0.32
km?) the residual effects on seabed communities and fish spawning and nursery grounds are predicted to be
Minor and not significant. Given the mitigation measures proposed and the fact that S. spinulosa were
classified at a maximum reefiness of ‘high’ on only eight transects, a few potential areas of S. spinulosa reef
may be subject to limited direct impact, with slow recovery possible.

8.2 Underwater Noise

The potential effects of underwater noise emissions on marine organisms depends on the characteristics of
the sound (e.g., type, intensity, spectra, duration), the physical characteristics of the environment in which
sound propagates, the acoustic sensitivity of the receiver, and their interaction in space and time. Potential
effects range from masking biological communication and causing small behavioural reactions, to chronic
disturbance, injury and mortality (OSPAR, 2009).

Marine fauna use sound for navigation, communication and prey detection (NMFS, 2016; Southall et al., 2007;
Richardson et al., 1995). Therefore, the introduction of anthropogenic underwater sound has the potential to
impact on marine animals if it interferes with the animal's ability to use and receive sound (OSPAR, 2009).
Particularly loud sound can disturb marine animals, triggering avoidance response or, in extreme cases, has
the potential to cause temporary, or even permanent, auditory threshold shifts (TTS and PTS respectively). In
fish, the effects of “excessive” sound include avoidance reactions and changes in shoaling behaviour.
Avoidance of an area may interfere with feeding or reproduction or cause stress-induced reduction in growth
and reproductive output (Slabbekoorn et al., 2010).

A range of fish species use the area for nursery and/or spawning grounds at different times of the year including
cod, herring, lemon sole, sand eel, plaice, mackerel, sprat and whiting (Coull et al. 1998 and Ellis et al. 2012).
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Harbour porpoise, white-beaked dolphin, minke whale, grey and harbour seals are marine mammals that have
been observed or identified as most likely to be present in the Hewett Field Area.

8.2.1 Sources of Underwater Noise

The potential sources of underwater noise from the subsea pipelines decommissioning have been identified
as:

o Use of propellers / DP thrusters on vessels;

e Use of trenching machine;

e Use of cutting tools; and

e Use of mass flow excavator (propeller noise).

All of the above are non-impulsive noise sources.

8.2.1.1 Vessel Operations

Two vessels will be mobilised to decommission the Hewett subsea pipelines, a DSV and an MSV/CSV. The
peak sound pressure level associated with these vessels is identified in Table 8-3.

Table 8-3: Source noise from decommissioning vessel (OSPAR, 2009)

Peaksound | _ Total
Vessel Description pressure level ?Hz) y Duration
(dB re 1 yPa) (days)
DSV Dive Support Vessel 22
MSV/CSY Multi Service Vessel / 180 20-10 000 11
Construction Support Vessel

8.2.1.2 Underwater Cutting Tools

Underwater cutting tools will be required to cut the subsea pipelines. The pipeline ends will be dredged and
cut using subsea diamond wire cutters. A paper reported that the noise from underwater diamond wire cutting,
during the severance of a 30 inch diameter conductor at a platform in the North Sea, was barely discernible
above background noise levels including the noise of associated vessel presence (Pangerc et al., 2016). In
addition, Anthony et al. (2009) has reported peak source intensities of 148 to 180 dB re 1 Pa for a range of
underwater cuttings tools, including a high-pressure water jet lance, chainsaw, grinder and oxy-arc cutter, with
most energy in the frequency range 200 to 1,000Hz (Quijano et al., 2017).

8.2.2 Potential Impacts to Fish

The sensitivity to noise differs among fish species, especially according to the anatomy of the swimbladder
and its proximity to the inner ear. Species known to have a high-sensitivity to noise include herring and sprat
and species known to have a medium-sensitivity to noise include gadoids, such as cod, haddock and whiting.
All these species may be present within the vicinity of the Hewett Field Area. In contrast, those species lacking
a swim bladder altogether such as elasmobranchs (sharks and rays) and flatfish such as plaice and sole tend
to be of relatively low auditory sensitivity.

Juvenile and larval fish, in their first year of life, are the most sensitive to environmental stressors, particularly
anthropogenic noise (Aires et al. 2014). Physiological damage is of particular concern for fish eggs and larvae,
since unlike adult fish they are unable to move away from a noise source and are therefore at greater risk of
mortality (Turnpenny & Nedwell, 1994). However, there is no direct evidence of mortality or potential mortal
injury to fish from ship noise and no data available on injury to eggs and larvae (Popper et al., 2014). Fish are
therefore more likely to be disturbed by the continuous underwater noise emissions generated from the
proposed subsea pipeline decommissioning operations, potentially leading to their displacement, albeit
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temporarily, from the area. There is a range of evidence; however, from underwater video inspections of North
Sea drilling and production platform jackets that show fish species, especially gadoids such as cod and saithe,
swimming calmly in the immediate vicinity of the pipelines (Fuijii, 2015).

It is acknowledged that displacement is of particular concern for demersal spawning species, such as herring
and sandeels, as these species are more restricted by habitat type, requiring a specific type of substrate on
which to lay their eggs. However, although both species spawn in the vicinity of the subsea pipelines, the area
which would be impacted represents only a small proportion of the spawning grounds available for these
species in the southern North Sea. In addition, this area of the southern North Sea has a high volume of vessel
traffic and, as such, it is anticipated that the additional underwater noise generated by the planned vessels and
use of cutting tools is likely to be insignificant.

Given the above, the sensitivity of fish to underwater noise emissions from the proposed decommissioning
activities is considered to be Medium, with a medium value and high resistance and resilience as fish have
capacity to accommodate the pressure, with high recoverability in the short term. The magnitude of impact is
predicted to be Minor as there is no potential for injury and any displacement from the area will be localised
and temporary. Effects on fish from underwater noise emissions are therefore predicted to be Minor and not
significant.

8.2.3 Potential Impacts to Marine Mammals

Not all marine mammal species have equal hearing capabilities, in terms of absolute hearing sensitivity and
the frequency band of hearing and, consequently, vulnerability to impact from underwater noise differs between
species (NOAA, 2018). Table 8-4 presents the marine mammal species that have been sighted within the
vicinity of the subsea pipelines by their functional hearing group and associated estimated hearing range, as
classified by NOAA, 2018. It can be seen that odontocetes (toothed whales, dolphins and porpoises) have a
wider hearing frequency range compared to mysticetes (baleen whales).

Table 8-4: Functional Marine Mammal Hearing Groups (NOAA, 2018)

. Generalised Hearing .
Hearing Group Range (Hz) Species
Low-frequency cetaceans 7 —-35000 Minke whale
. Common dolphin, white-beaked dolphin,
Mid-frequency cetaceans 150 -160 000 white-sided dolphin,
High-frequency cetaceans 275 -160 000 Harbour porpoise
Phocid pinnipeds ' (underwater) 50 - 86 000 Harbour seal, Grey seal

1 Earless or true seals

When marine mammals are exposed to intense sound, an elevated hearing threshold may occur, known as a
threshold shift. If the hearing threshold returns to the pre-exposure level after a period of time, the threshold
shift is known as a temporary threshold shift (TTS). If the threshold does not return to the pre-exposure level,
it is known as a permanent threshold shift (PTS) (Finneran et al. 2000; Southall et al. 2007). Both TTS and
PTS arise as a result of physiological changes to the auditory systems of marine mammals. The PTS and TTS
onset thresholds for each of the functional marine mammal hearing groups, applicable to non-impulsive noise
sources such as those associated with the Hewett decommissioning activities, are provided in Table 8-5.

Table 8-5: Non-Impulsive PTS and TTS Onset Thresholds for Marine Mammals (NOAA, 2018)
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Hearing Group PTS Criteria — Weighzted SELcum | TTS Criteria — Weighzted SELcum
(dB re 1 yPa“®s) (dB re 1 pPa“®s)
Low-frequency cetaceans 191 179
Mid-frequency cetaceans 198 178
High-frequency cetaceans 173 153
Phocid pinnipeds 2 (underwater) 201 181

None of the activities associated with the proposed subsea pipelines decommissioning operations are
considered to generate significant noise levels which may cause injury to marine mammal species.

Underwater noise propagation modelling undertaken for other EA reports (e.g., Chrysaor, 2020 and NEO
Energy, 2020) indicate that injury is unlikely to occur for any marine mammal species within the vicinity of DP
vessel operations as the PTS thresholds will not be exceeded.

Cutting activities will be short term and intermittent in nature and the underwater noise generated is likely to
be masked by the noise generated from the supporting decommissioning vessel(s).

Although it has been determined marine mammals will not be injured by the underwater noise generated during
the proposed decommissioning operations, there is still a possibility of behavioural disturbance. Due to the
complexity and variability of marine mammal behavioural responses, NOAA are continuing to work on
developing additional guidance regarding the effects of anthropogenic sound on marine mammal behaviour.
In the absence of detailed behavioural disturbance in NOAA, 2018, criteria of 120 dB re 1 pPa (unweighted
SPLrums), which is applicable to all marine mammal hearing groups for behavioural disturbance of non-
impulsive noise (NOAA, 2013), has been used in this assessment.

In order to determine the impact range within which marine mammals may exhibit behavioural changes, a
simple sound propagation model has been used based on the equation by Richardson et al. (1995), which
assumes spherical spreading as shown below:

Transmission Loss = 20Log(R/Ro) dB

Ro = the reference range, usually 1 metre; R = the distance from the reference range.

This method provides a conservative estimate of sound propagation with distance as it struggles to extrapolate
sound attenuation in the near field (within tens of metres of the noise source), due to interference between
sound waves and reverberation. It therefore generally overestimates transmission of sound from the source,
but in this instance is considered sufficient to examine a ‘worst-case’ scenario for behavioural impacts on
marine mammals. Table 8-6 presents the predicted impact range within which marine mammals may exhibit
behavioural changes as a result of the proposed decommissioning operations.

Table 8-6: Maximum Behavioural Impact Range to Marine Mammals (NOOA, 2013)

Behavioural Criteria - . . . .
. . Maximum Noise Maximum Predicted
Hearing Group unweighted SPLrus (dB re 1
uPa) Source (dB re 1 yPa) Impact Range
Marine Mammals 120 184 1,585 m

It can be seen from Table 8-6 that behavioural responses may be elicited within approximately 1.6km of the
worst case decommissioning noise source, although for the reasons provided above the distance quoted is
conservative. To determine the magnitude of impact in terms of the actual number of animals impacted, it is
possible to calculate the number of animals likely to experience some sort of behavioural impact using the
density and abundance estimates from the MMMUs (IAMMWG, 2015; see Table 6.15) as shown in Table 8-7.
In addition, density data from Russel et al., 2017 has been used for harbour seal and grey seal.
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Table 8-7: Estimated Number of Marine Mammals Potentially Experiencing Behavioural Disturbance
During Decommissioning Operations

Estimated Estimated Number of
Species Density in the Animals that May % of Reference
o Area (animals / Experience Behavioural Population Disturbed #
km?) Disturbance 3
Harbour porpoise ' 0.335 <3 0.0013
White-beaked dolphin * 0.010 <1 0.006
Minke whale ' 0.015 <1 0.004
Common dolphin * 0.036 <1 0.002
White-sided dolphin 0.044 <1 0.001
Harbour seal 2 0.04 <1 N/A
Grey seal ? 0.4 <4 0.04

" Source: IAMMWG, 2015

2Source: Russel et al. (2017)

3 Calculated as the estimated density x behavioural onset area
4 Based on MMMU abundance data (IAMMWG, 2015)

It can be seen from Table 8-7 that there will be a number of individual animals likely to exhibit some form of
change in behaviour for the period in which they encounter noise from the decommissioning activities, however
in all instances the percentage of reference population disturbed is very small. It should be noted that all
species of cetaceans are classified as European Protected Species (EPS). EPS are listed on Annex IV of the
EU Habitats Directive’, which is transposed into UK law through ‘The Conservation of Offshore Marine Habitats
and Species Regulations 2017 (OMR)'. It is an offence under the OMR to deliberately disturb, injure or kill a
species designated as an EPS. The likelihood of an offence being committed is highly dependent on the
temporal characteristics of the activity (JNCC, 2010). A disturbance offence is more likely where an activity
causes persistent (i.e., sustained and chronic) noise in an area for long periods of time. For most cetacean
populations in the UK, disturbance in terms of OMR is unlikely to result from single, short-term operations
(JNCC, 2010). Given the fact that only a low number of individuals are likely to experience behavioural
disturbance and no cetaceans are predicted to be injured, it is therefore considered unlikely that the
decommissioning project would constitute an offence under OMR.

Research has shown that marine mammals are typically more tolerant of fixed location noise sources, as
opposed to moving sources (Southall et al., 2007), which may be perceived as an approaching threat.
However, the noise from the support vessels associated with the decommissioning will be stationary or slow
moving in the area, meaning that marine mammals are less likely to be startled. In addition, as noted above,
this area of the southern North Sea has a high volume of vessel traffic and, as such, it is anticipated that the
additional underwater noise generated by the vessels and cutting activities is likely to be insignificant.

In conclusion, the sensitivity of marine mammals to underwater noise emissions from the proposed
decommissioning activities is considered to be Very High, with a very high value as marine mammals are of
international importance and high resistance and resilience. Reported responses of behavioural disturbance
to marine mammals from vessel noise include avoidance, changes in swimming speed, direction and surfacing
patterns, alteration of the intensity and frequency of calls (Erbe et al., 2019). Harbour porpoises and minke
whales have been shown to respond to vessels by moving away from them, while some other species, such
as common dolphins, have shown attraction (Palka & Hammond, 2001). The magnitude of impact is
considered to be Minor as while there is potential for some behavioural disturbance, the area of potential
disturbance will be localised and any impacts will be temporary. Effects on marine mammals from underwater
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noise emissions are therefore predicted to be Minor and not significant, particularly relative to the underwater
noise generated by existing levels of vessel traffic in the wider southern North Sea area.

It is also acknowledged that during the proposed decommissioning activities there is the potential for indirect
effects on marine mammals due to changes in prey (fish) species distribution and/or abundance. However, as
discussed in Section 8.2.2, impacts to fish from underwater noise emissions will be temporary and in a localised
area, in close proximity to the source. As such, any impacts to marine mammals due to changes in prey
resources are not predicted to be significant.

8.2.4 Mitigation Measures

The following measures will be implemented to ensure that any adverse effects on noise-sensitive receptors
are mitigated:

e Operations will be planned to reduce vessel movements and minimise the overall duration of the
project; and
¢ No use of explosives.

8.2.5 Residual Effects

In summary, there is no evidence to suggest that the underwater noise emissions generated during the
proposed Hewett decommissioning activities would result in injury or significant disturbance to marine fauna.
Residual effects are therefore predicted to Minor and not significant.

8.3 Cumulative and In-combination Impacts

Cumulative impacts may arise from incremental changes caused by other past, present or reasonably
foreseeable projects / proposals together with the proposed Hewett subsea pipelines decommissioning
activities.

Ongoing industrial activities located closest to the Hewett Field Area include the Perenco operated Leman
Field located approximately 26km to the north-west, the I0G operated Vulcan Satellites Hub Project located
12km northwest, the ‘Humber 3’ Aggregate Production Area located approximately 50 km to the northeast,
and the Dudgeon and Sheringham Shoal operational wind farms (both operated by Equinor) located
approximately 20 km and 32 km northwest respectively. In addition, the Sheringham and Dudgeon extension
project could be in construction within the timescales of the Hewett subsea pipelines decommissioning work.

The emissions and discharges from the above listed activities and projects in conjunction with the proposed
Hewett decommissioning activities are not expected to result in any significant cumulative effects on marine
receptors. Routine marine discharges and atmospheric emissions from the proposed Hewett activities are
predicted to rapidly disperse and the underwater noise emissions which will be generated are predicted to be
insignificant against the noise produced by existing vessel traffic in this area of the southern North Sea. As
such, there is unlikely to be any significant overlap with emissions and discharges from other activities in the
vicinity of the Hewett Field Area and therefore no significant cumulative effects on marine receptors are
predicted. In addition, given the limited area of seabed disturbed by the proposed decommissioning activities
(317,575 m2 (i.e., ca.0.3km?)), coupled with the distance between the Hewett subsea pipelines and the
developments listed above, no significant cumulative effects on seabed habitats and species are predicted.

In-combination impacts may arise from different activities within the subsea pipelines decommissioning project
resulting in several impacts on the same receptor or where different receptors are adversely affected to the
detriment of the entire ecosystem. An example of this in the marine environment would be marine fauna, such
as fish, experiencing habitat loss from both seabed disturbance and underwater noise emissions. Water quality
may also be adversely impacted by an increase in turbidity through sediment resuspension during seabed
disturbance activities, as well as routine marine discharges from vessels. However, given the localised and
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temporary nature of impacts resulting from the proposed decommissioning operations, no significant
environmental effects are predicted as a result of in-combination impacts.

8.4 Transboundary Impacts

The Hewett subsea pipelines are located approximately 82 km west of the UK/Dutch transboundary line at
their closest point. However, any impacts arising from emissions, discharges and seabed disturbance
generated as a result of the proposed decommissioning activities are predicted to be highly localised and are
therefore not expected to result in any significant transboundary impacts.

At this stage in the Project there remains potential for Transfrontier Shipment for disposal. In the event any
waste from the Hewett subsea pipelines decommissioning activities is disposed of outside of the UK, Eni will
ensure regulations governing transfrontier shipment of waste are complied with.
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9.0

POTENTIAL IMPACTS TO MARINE PROTECTED AREAS

There are six marine protected areas (MPAs) located within 40 km of the project area: Southern North Sea
SAC, Haisborough, Hammond and Winterton SAC, North Norfolk Sandbanks and Saturn Reef SAC, Greater
Wash SPA, Cromer Shoal Chalk Beds MCZ, and The Wash and North Norfolk Coast SAC. The following
subsections assess the likely significant effect of decommissioning operations on the coherence of the
identified protected site, to ensure the objectives of each of the sites are not compromised.

Table 9-1 summarises the length of pipeline within each Marine Protected Area and the percentage of the site
impacted. The total seabed disturbance within marine protected areas is 294,123 m?2.

Table 9-1: Percentage of MPA sites impacted by Pipeline Decommissioning

Pipeline Designated Site Area of Protected Length (m) Total Seabed % of MPA Impacted
No Site (m?) within MPA disturbance (m?)
PL21 9842 3
Cromer Shoal Chalk 321,000,000 36,569.82 0.011392
PL20 Beds MCZ 9316.2
PL21 12335.7
Greater Wash SPA 3,536,000,000 46,408.75 0.001312
PL20 11977.3
PL84 6265.6
PL21 17530.8
PL20 _ 16579.9
Haisborough
PL83 Hammond and 1,468,000,000 4010.8 106,466.78 0.007253
Winterton SAC
PL87 4924 3
PL584 23523
PL85 4113
PL21 4936.9
PL20 46843
PL84 32768
PL83 4010.8
PL87 5340
PL584 91818
Southem North Sea | 56 954 500,000 104,677.66 0.000283
PL85 SAC 9732.3
PL1325 249.7
PL1630 2375
PL1173 14851
PL86 5852.7
PL1177 58515
9.1 Southern North Sea SAC

The conservation objectives of the Southern North Sea SAC are to ensure that the integrity of the site is
maintained and that it makes the best possible contribution to maintaining Favourable Conservation Status
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(FCS) for harbour porpoise in UK waters. In the context of natural change, this will be achieved by ensuring
that:

e Harbour porpoise is a viable component of the site;
e There is no significant disturbance of the species; and
e The condition of supporting habitats and processes, and the availability of prey is maintained.

The Southern North Sea SAC covers an area of 36,951 km? and supports an estimated 17.5% of the UK North
Sea MU population of harbour porpoises. All the Hewett subsea pipelines are located within the southern part
of the SAC, except for the Dawn 48/29-9 subsea well which lies outside of the SAC boundary. The southern
part of the site supports persistently higher densities of harbour porpoise during the winter months (October —
March) and covers an area of 12,687 km?2.

As noted in Section 8.2, the underwater noise emissions generated during the proposed decommissioning
activities are not predicted to result in injury to harbour porpoise but do have the potential to cause disturbance
out to a distance of ca.1.6km from the noise source, equivalent to an area of ca. 8 km2. This equates to ca.
0.02% of the Southern North Sea SAC total area and 0.06% of the southern (winter) area. It has been
calculated that less than three individuals may be temporarily disturbed within this area, which is equivalent to
0.0013% of the harbour porpoise North Sea MU reference population. Given the low number of harbour
porpoises which may be impacted, there is considered to be sufficient foraging habitat in the wider vicinity to
accommodate any temporary displacement of harbour porpoise from the area whilst the decommissioning
activities are ongoing.

Guidance for assessing the significance of noise disturbance against Conservation Objectives of harbour
porpoise SACs states that noise disturbance within an SAC from a plan/project, individually or in combination,
is considered to be significant if it excludes harbour porpoises from more than (JNCC, 2020):

e 20% of the relevant area of the site in any given day, or
e An average of 10% of the relevant area of the site over a season.

Eni is aware that construction activities associated with a number of offshore wind farm projects could be
ongoing within the SAC during the period when the proposed decommissioning work will be taking place (2022
to 2028), including:

e Hornsea Two offshore wind farm (status: consented) (summer area): construction could be ongoing
during 2022, located 81 km north-north-west of the Hewett Field Area;

e Hornsea Four offshore wind farm (status: pre-application) (summer area): construction could be
ongoing during 2023-2027, located 85 km north north-west of the Hewett Field Area;

e Dogger Bank Creyke Beck A and B Offshore Wind Farms (status: consented) (summer area)
construction could be ongoing during 2022-2024, located 174 km north of the Hewett Field Area;

¢ Norfolk Vanguard offshore wind farms (status: consented but subject to re-determination) (summer
area): construction could be ongoing during 2024-late 2020s, located 32 km south east of the Hewett
Field Area;

o Norfolk Boreas offshore wind farm (status: in-planning) (summer area): construction could be ongoing
during 2024-late 2020s, located 61 km east of the Hewett Field Area;

e East Anglia Three offshore wind farm (summer and winter area): construction could be ongoing during
2022-2024, located 67km south east of the Hewett Field Area.

e East Anglia One North offshore wind farm (winter area): construction could be ongoing during 2027-
2030, located 71 km south east of the Hewett Field Area;

e East Anglia Two offshore wind farm (winter area): construction could be ongoing during 2026-2029,
located 78 km south-south-east of the Hewett Field Area.

However, as any disturbance caused by the proposed Hewett decommissioning activities will result in a very
small, temporary reduction in available habitat it is considered that this in-combination with the wind farm
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projects is unlikely to prevent the site from contributing in the best possible way to species FCS. In addition,
this area of the southern North Sea is subject to a relatively high volume of vessel traffic and therefore it is
anticipated that the additional underwater noise generated by the proposed decommissioning activities is likely
to be insignificant compared to the ambient noise level.

In addition to impacts from noise, there is the potential for impacts to supporting habitats and processes
relevant to harbour porpoises and their prey within the SAC. As detailed in Table 9-1, removal of the Hewett
subsea pipelines will disturb an area of seabed totalling ca. 0.04 km?2. This equates to 0.011392% of the
Southern North Sea SAC total area. Harbour porpoise are strongly reliant on the availability of prey species
due to their high energy demands and are highly dependent on being able to access prey species year-round.
However, it is assumed that any potential effects on harbour porpoise prey species from underwater noise
would be the same or less than those for harbour porpoise, i.e., if prey are disturbed from an area as a result
of underwater noise, harbour porpoise will be disturbed from the same or greater area, therefore any changes
to prey availability would not affect harbour porpoise as they would already be disturbed from the same area.
In terms of the supporting habitats and processes relevant to the prey of the harbour porpoise, fish species
such as sandeels, herring, mackerel, cod and whiting that form part of the harbour porpoise diet are present
in the vicinity of the subsea pipelines. However, fish are not predicted to be significantly impacted by the
proposed decommissioning activities. Given the flexibility of the harbour porpoise diet (SWF, 2012), there
should be no adverse long-term changes regarding availability of prey.

In view of the conservation objectives of the SAC, no LSE on the Southern North Sea SAC are predicted as a
result of the proposed decommissioning activities either alone or in-combination with other plans or projects.

9.2 Haisborough, Hammond and Winterton SAC

The site’s conservation objectives apply to both the site and the individual species and/or assemblage of
species for which the site has been classified (refer to the qualifying features listed in Table 6-1). The objectives
are to ensure that, subject to natural change, the integrity of the site is maintained or restored as appropriate,
and that the site contributes to achieving the FCS of its qualifying features, by maintaining or restoring:

e The extent and distribution of qualifying natural habitats and habitats of the qualifying species;

e The structure and function (including typical species) of qualifying natural habitats;

e The structure and function of the habitats of the qualifying species;

e The supporting processes on which qualifying natural habitats and the habitats of qualifying species
rely;

e The populations of qualifying species; and

e The distribution of qualifying species within the site.

These sandbanks are curved and orientated parallel to the coast, composed of sandy sediment and lie in full
salinity water with intermediate coastal influence. The site contains a mosaic of different physical habitats with
correspondingly different biological communities. The fauna of the sandbank crests is predominantly low
diversity polychaete (bristle worms) and amphipod (shrimp-like crustaceans) communities which are typical of
mobile sediment environments. The banks are separated by troughs which contain more gravelly sediments
and support diverse infaunal and epifaunal communities with occurrences of reefs of the tube-building ross
worm S. spinulosa. Aggregations of S. spinulosa provide additional hard substrate for the development of rich
epifaunal communities.

As detailed in Table 9-1, removal of the Hewett subsea pipelines will disturb an area of seabed totalling ca.
0.11 km2. This equates to 0.007253% of the SAC total area.

Aggregations of S. spinulosa were observed on transect TR09_V2 (8.4% high reef), but at only two of the five
stations located within the SAC (Fugro, 2023). It is therefore possible that patches of the Annex | ‘Reefs’ habitat
is present in the vicinity of the planned decommissioning operations within the SAC.
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Impacts are also considered to be temporary in the Haisborough, Hammond & Winterton SAC (as the
sandbanks and ross worms habitats are expected to recover quickly in the dynamic SNS environment).

There is a moderate permanent impact to the seabed from 25.6 km of trunk line (approximately 40 percent of
the total line length), 35 km of concrete weight coated infield pipelines, and the 22.7 km of non-concrete weight
coated infield pipelines, left in-situ in the Haisborough, Hammond & Winterton SAC as the presence may
impact the behaviour of the sandbanks, which is against the conservation objectives. The line left in-situ in the
Haisborough, Hammond & Winterton SAC includes approximately 6.6 km of spans and exposures which will
be trenched and buried.

Any impacts arising from the emissions and discharges generated by the proposed decommissioning
operations are predicted to be highly localised and are therefore not expected to result in significant impacts
to the qualifying features of the SAC.

Therefore, in view of the conservation objectives of the SAC, no likely significant effects (LSE) on the
Haisborough, Hammond and Winterton SAC are predicted as a result of the proposed decommissioning
activities either alone or in-combination with other plans or projects.

9.3 North Norfolk Sandbanks and Saturn Reef SAC

The conservation objectives for the North Norfolk Sandbanks and Saturn Reef SAC are for the features to be
in favourable condition thus ensuring site integrity in the long term and contribution to FCS of Annex |
Sandbanks which are slightly covered by sea water all of the time and Annex | Reefs. This contribution would
be achieved by maintaining or restoring, subject to natural change:

e The extent and distribution of the qualifying habitats in the site;
e The structure and function of the qualifying habitats in the site; and
e The supporting processes on which the qualifying habitats rely.

The North Norfolk Sandbanks and Saturn Reef SAC is located approximately 3.5km from the nearest subsea
pipeline, and as such, none of the site will be physically disturbed by the proposed decommissioning
operations. In addition, any impacts arising from the emissions and discharges generated by the proposed
decommissioning operations are predicted to be highly localised and are therefore not expected to result in
significant impacts to the qualifying features of the SAC.

Therefore, in view of the conservation objectives of the SAC, no LSE on the North Norfolk Sandbanks and
Saturn Reef SAC are predicted as a result of the proposed decommissioning activities either alone or in-
combination with other plans or projects.

9.4 Greater Wash SPA

The site’s conservation objectives apply to the site and the individual species and/or assemblage of species
for which the site has been classified (refer to the qualifying features listed in Table 6-1). The objectives are to
ensure that the integrity of the site is maintained or restored as appropriate, and ensure that the site contributes
to achieving the aims of the Wild Birds Directive, by maintaining or restoring:

e The extent and distribution of the habitats of the qualifying features;

e The structure and function of the habitats of the qualifying features;

e The supporting processes on which the habitats of the qualifying features rely;
e The population of each of the qualifying features; and

e The distribution of the qualifying features within the site.

The Greater Wash SPA designation covers migratory species and there may potentially be some negligible
interaction with the proposed decommissioning operations; however, as this region of the southern North Sea
is already subject to high densities of vessel traffic, the additional presence of project vessels for the duration
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of the proposed decommissioning operations are unlikely to cause significance disturbance to seabirds
foraging outside the SPA boundary.

Disturbance of the seabed may have indirect impacts on seabirds due to the potential for adverse effects on
their prey. The diet of red-throated diver consists primarily of fish, although sometimes feeds on molluscs,
crustaceans, insects and fish spawn. Common scoter feeds on benthic bivalve molluscs, and little gull feeds
mostly on insects but also eats brine shrimp and other crustaceans, small molluscs, marine worms and small
fish (RSPB, 2019). Disturbance to the seabed, may thus reduce the availability of the benthic prey on which
these species feed; however, only a small area of seabed will be disturbed by the proposed decommissioning
activities. As detailed in Table 9-1, removal of the Hewett subsea pipelines will disturb an area of seabed
totalling ca. 0.05 km2. This equates to 0.001312 % of the SAC total area.

Additionally, the proposed decommissioning activities are not expected to have a significant impact on fish
populations. Therefore, any effect on seabird prey is considered to be Negligible.

Seabird populations are also particularly vulnerable to surface pollution, however, there is insufficient liquid
hydrocarbon inventory associated with the Hewett Field to result in significant damage to the environment.
Spill prevention measures will also be in place as detailed in Section 7.3.5.

Given the reasons outlined above, the proposed decommissioning activities will not significantly alter the
extent, distribution, structure and function of the habitats of the qualifying bird species, the supporting
processes on which these habitats rely, nor the population or distribution of the qualifying bird species.
Therefore, in view of the conservation objectives of the SPA, no LSE on the Greater Wash SPA are predicted,
as a result of the proposed decommissioning activities either alone or in-combination with other plans or
projects.

9.5 Cromer Shoal Chalk Beds MCZ

The site’s conservation objectives apply to the Marine Conservation Zone and the individual habitats or
geological features of interest for which the site has been designated. These are listed below:

e High energy circalittoral rock — maintain in favourable condition;

e High energy infralittoral rock — maintain in favourable condition;

e Moderate energy circalittoral rock — maintain in favourable condition;
e Moderate energy infralittoral rock — maintain in favourable condition;
¢ North Norfolk coast (Subtidal) — maintain in favourable condition;

e Peat and clay exposures — maintain in favourable condition;

e Subtidal chalk — maintain in favourable condition;

e Subtidal coarse sediment — maintain in favourable condition;

e Subtidal mixed sediments — maintain in favourable condition; and

e Subtidal sand — maintain in favourable condition.

As detailed in Table 9-1, removal of the Hewett subsea pipelines will disturb an area of seabed totalling ca.
0.04 km2. This equates to 0.011392% of the SAC total area.

Given that any impacts arising from the emissions and discharges generated by the proposed
decommissioning operations are predicted to be highly localised and temporary, it is not predicted that the
site’s qualifying features will be significantly impacted.

Therefore, in view of the conservation objectives of the MCZ, no LSE on the Cromer Shoal Chalk Beds MCZ
are predicted as a result of the proposed decommissioning activities either alone or in-combination with other
plans or projects.
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9.6 The Wash and North Norfolk Coast SAC

The conservation objectives for The Wash and North Norfolk Coast SAC are to ensure that the integrity of the
site is maintained or restored as appropriate, and ensure that the site contributes to achieving the FCS of its
Qualifying Annex | habitats and Annex |l species, by maintaining or restoring;

e The extent and distribution of qualifying natural habitats and habitats of qualifying species;

e The structure and function (including typical species) of qualifying natural habitats;

e The structure and function of the habitats of qualifying species;

e The supporting processes on which qualifying natural habitats and the habitats of qualifying species
rely;

e The populations of qualifying species; and,

e The distribution of qualifying species within the site.

The Wash and North Norfolk Coast SAC is located approximately 25 km from the nearest subsea pipeline, the
Dawn (48/29-9) well. Given the distance to the SAC and the fact that any impacts arising from the emissions
and discharges generated by the proposed decommissioning operations are predicted to be highly localised,
it is not predicted that the site’s qualifying features will be significantly impacted. Therefore, in view of the
conservation objectives of the SAC, no LSE on The Wash and North Norfolk Coast SAC are predicted as a
result of the proposed decommissioning activities either alone or in-combination with other plans or projects.
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10.0 CONCLUSION

The Hewett Subsea Pipelines DP involves the removal of 33 subsea gas pipelines, chemical pipelines and
cores, control umbilicals, and various smaller elements (jumpers, flexible flowlines), along with associated
stabilisation material. This EA confirms that the Hewett Area Subsea Pipelines DP can be executed with
minimal impact on the environment.

The baseline environment in the affected area is well understood and the potential for impacts to arise from
the proposed decommissioning activities are known. Comprehensive identification of potential impacts from
the Hewett Area Subsea Pipelines DP to environmental and societal receptors was achieved through an
ENVID workshop. The ENVID identified that no planned activities or unplanned events have the potential to
result in significant effects on the marine environment, with embedded mitigation measures in place. However,
for completeness, it was recommended that activities resulting in seabed disturbance and underwater noise
emissions be subject to further assessment as these are likely to have the greatest impact on the marine
environment from a Project perspective, which could be reduced via further mitigation. Following further
assessment and upon implementation of the identified mitigation measures, it has been concluded that all
residual effects from these aspects are Minor and not significant, with the majority of impacts being localised
and temporary in nature.

Of note is that all the Hewett subsea pipelines either cross or are located within the boundary of the Southern
North Sea SAC designated for the protection of harbour porpoise. A further five MPAs are located within 40km
of the pipelines, namely Haisborough, Hammond and Winterton SAC, North Norfolk Sandbanks and Saturn
Reef SAC, Greater Wash SPA, Cromer Shoal Chalk Beds MCZ and The Wash and North Norfolk Coast SAC.
However, the EA has concluded that there will not be any likely significant effects on the conservation
objectives of these MPAs as a result of the proposed Hewett decommissioning activities, either alone or in-
combination with other plans or projects.

The mitigation measures identified to reduce any adverse environmental effects arising from removal of the
Hewett subsea pipelines are summarised in Table 10-1. Eni operates under a HSE IMS, certified to
1ISO14001:2015 and has established contractor selection and management procedures. Eni will develop an
interface document for the Project when a removals contractor is appointed to help ensure the measures listed
in Table 8.1 are successfully implemented during the proposed decommissioning activities.

Table 10-1: Mitigation Measures

Mitigation Measures

Physical Presence

e Some work undertaken within existing 500m exclusion zones;

¢ Notifications will be made to regular users of the area via Notices to Mariners, NAVTEX/NAVAREA
warnings and Kindfisher bulletins;

e The operations will be undertaken by a carefully selected specialist contractor in compliance with
all national and international shipping regulations and guidelines;

e An Eni representative will be on-board each vessel at all times to ensure compliance with approved
operating procedures;

e Operations will be planned to minimise the number of boat movements, as far as reasonably
practicable;

e Communications and positioning equipment will be placed on-board the vessels to maintain
communications with other shipping vessels (the most likely to have communication equipment on
board) and provide accurate information on the position of the vessels;

e The vessels will meet all national and international regulations for shipping including the appropriate
signals and lights, and the regulations defined by the International Maritime Organisation for
avoiding collisions at sea; and
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Operating criteria for weather conditions (e.g., wind, waves and visibility) will be established and
operations suspended if the criteria are not met.

Seabed Disturbance

Minimise abrasive material required;

Tool use will be minimised where feasible whilst still achieving the desired result;
Working areas will be minimised, as far as practicable; and

Leave buried and frond mattresses in situ.

Underwater Noise Emissions

Operations will be planned to reduce vessel movements and minimise the overall duration of the
project; and
No use of explosives.

Energy Use and Atmospheric Emissions

Vessel time in the field will be reduced, as far as practicable; and

Eni’'s contractor selection process will aim to ensure that the engines, generators and other
combustion plant on the vessels to be used during the proposed decommissioning activities are
maintained and correctly operated to ensure that they work as efficiently as possible.

Marine Discharges

Any waste water discharged to sea from vessels will be treated to comply with the requirements of
the MARPOL Convention; and

Vessels will operate in compliance with the International Maritime Organisation Ballast Water
Management Convention.

Waste Management

A Materials Inventory has been developed for the Project to identify the types of waste generated
and the management procedures for each waste stream will be included in the contractor's Waste
Management Plan. The principles of the Waste Management Hierarchy will be followed;

Good housekeeping standards will be maintained on board all vessels in accordance with the
contractor waste management strategy;

Transfer notes will accompany all non-hazardous waste to shore and consignment notes will be in
place for any hazardous waste;

Checks will be carried out on the selected waste yard to ensure all permits and licenses are in place
for the handling and disposal of the waste types identified. Eni will ensure that waste is transferred
by an appropriately licensed carrier who should have a Waste Carrier Registration, Waste
Management Licence or Exemption, as appropriate for the type of waste;

The amount of NORM Waste is unknown at this time, however, there remains a possibility that it
will be present during decommissioning activities. Eni will ensure appropriate RSR permits are in
place and conditions that dictate the management and control of radioactive waste are met; and
Marine growth, if found, will be removed onshore at the waste yard and will be done with appropriate
odour control implemented through an odour management plan and will be disposed of in
accordance with the principles of the Waste Management Hierarchy.

Accidental Events

Shipping and fishing bodies will be kept informed of the project and appropriate notifications made
in a timely manner,
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e Vessels selected to undertake the decommissioning activities will have effective operational
systems and onboard control measures;

e Dropped object procedures will be employed throughout the proposed operations. All unplanned
losses in the marine environment will be attempted to be remediated, and notifications to other
mariners will be sent out. Post-decommissioning debris clearance surveys will aid in the
identification of any dropped objects should they occur;

e Appropriate maintenance and pre-use checks on hydraulic equipment will be undertaken. Where
possible equipment with automatic hydraulic shut-off will be used to minimise the volume of fluid
released in the event of a hydraulic line failure; and

e All vessels undertaking decommissioning activities will have an approved SOPEP.

This document is the property of Eni UK Limited. All rights reserved.




‘.
m Company Document ID — 102800PZRV04820
o o Page 138 of 158
@n" |l< Hewett Area Subsea Pipelines EA Report
UK

11.0 REFERENCES

Aires, C., Gonzalez-Irusta, J.M. and Watret, R. (2014) Updating Fisheries Sensitivities Maps in British Waters.
Scottish  Marine and Freshwater Science Report. Vol. 5, No. 10. Available at:
http://www.gov.scot/Topics/marine/science/MSInteractive/Themes/fish-fisheries/fsm

Anthony, T.G., Wright, N.A. and Evans, M.A. (2009). Review of diver noise exposure.

Auld, A.H. and Schubel, J.R. (1978) Effects of suspended sediment on fish eggs and larvae: a laboratory
assessment. Estuarine, Coastal and Shelf Science, 6 (2): 153-164.

BEIS (2021) 2019 UK Greenhouse Gas Emissions: Final Figures - data tables. Aberdeen: The Department for
Business, Energy and Industrial Strategy. Available from: https://www.gov.uk/government/statistics/final-uk-
greenhouse-gas-emissions-national-statistics-1990-to-2019

BEIS (2022) UK Offshore Energy Strategic Environmental Assessment 4 (OESEA4). Aberdeen: Department
for Business, Energy and Industrial Strategy of Energy and Climate Change (BEIS). Available from:
https://assets.publishing.service.gov.uk/media/623356e4e90e0709e1e4530d/OESEA4 Environmental Repo
rt.pdf [Accessed October 2024].

Chrysaor (2020) LOGGS Area Decommissioning Environmental Appraisal to the LOGGS LPD2 - LDP5
Decommissioning Programmes. Document Number: XOD-SNS-L-XX-X-HS-02-00005. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/918921/L
OGGS_-_LDP5_EA.pdf

Coull, K., Johnstone, R. and Rogers, S. (1998) Fisheries Sensitivity Maps in British Waters, UKOOA Ltd.
https://www.cefas.co.uk/media/52612/sensi_maps.pdf

Crown Estate (2022) The Crown Estate Offshore Activity Map. Available from:
https://www.thecrownestate.co.uk/media/552601/ei-all-offshore-activity-uk-a2.pdf

D.L. Palka, P.S. Hammond (2001) Accounting for responsive movement in line transect estimates of
abundance Can. J. Fish. Aquat. Sci., 58, pp. 777-787Pangerc, T., Robinson, S., Theobald, P. and Galley, L.
(2016). Underwater sound measurement data during diamond wire cutting: First description of radiated noise.
In Proceedings of Meetings on Acoustics 4ENAL (Vol. 27, No. 1, p.040012). ASA.

DECC (2009) UK Offshore Energy Strategic Environmental Assessment. Future Leasing for Offshore Wind
Farms and Licensing for Offshore Oil & Gas Storage. Environmental Report. Department of Energy and
Climate Change (DECC).

DOER (2000) Assessment of Potential Impacts of Dredging Operations Due to Sediment Resuspension.
Massachusetts: Department of Energy Resources. Available from:
http://www.dtic.mil/docs/citations/ADA377325

Ellis, J.R., Cruz-Martinez, A., Rackham, B.D. and Roger, S.l. (2004) The Distribution of Chondrichthyan Fishes
around the British Isles and Implications for Conservation. Journal of Northwest Atlantic Fishery Science, 25:
195-213.

Ellis, J.R., Milligan, S.P., Readdy, L., Taylor, N., Brown, M.J. (2012) Spawning and nursery ground of selected
fish species in UK waters, CEFAS Technical Report no. 147.
https://www.cefas.co.uk/publications/techrep/TechRep147.pdf

Erbe, C., Marley, S., Schoeman, R. P., Smith, J. N., Trigg, L. E., and Embling, C. B. (2019). The effects of ship
noise on marine mammals — a review. Front. Mar. Sci. doi: 10.3389/fmars.2019.00606

Finneran , J. J., Carder, D. A., Schlundt, C. E., and Dear, R. L. (2010). Growth and recovery of temporary
threshold shift (TTS) at 3 kHz in bottlenose dolphins (Tursiops truncatus). From:
https://asa.scitation.org/doi/10.1121/1.3372710

This document is the property of Eni UK Limited. All rights reserved.




‘.
m Company Document ID — 102800PZRV04820
o o Page 139 of 158
@n" |l< Hewett Area Subsea Pipelines EA Report
UK

Fugro (2019a) Hewett Pre-decommissioning Survey - Geophysical and Habitat Assessment Results. This
includes: Little Dotty (Volume 1), Little Dotty Bunter (Volume 2), Dawn (Volume 3), Deborah (Volume 4) and
Della & Delilah (Volume 5).

Fugro (2019b) Hewett Pre-decommissioning Survey — Environmental Baseline Data Report — Subsea Wells
(Volume 13) and Environmental Baseline Synthesis Report — Subsea Wells (Volume 14).

Fugro (2019c) Borehole Survey Analysis — Sabellaria Assessment. This includes: Little Dotty, Little Dotty
Bunter, Dawn, Deborah 48/30-10 and 48/30-14, Della and Delilah well Spreadsheets. Visual data obtained by
Gardline between April and May 2019.

Fugro (2023) Hewett Decommissioning Environmental Baseline Report. Survey Period: 8 to 11 April 2023.
230331-R-003 01 | 30 June 2023.

Fugro (2023b) Habitat Assessment Hewett Decommissioning. Survey Period 8-11 April 2023. 230331-R-002
02. 14 June 2023.

Fugro Geos (2011) Wave Statistics for Hewett Central Complex 48/29. Report Number: C50892/6939/R0.
Issue Date: 26 October 2011

Fugro, 2018. Hewett Pre-Decommissioning Survey Platform 52/5-A UKCS Block 52/5 & 48/30. Fugro Report
No.: 181649.2V9.1

Fugro, 2020. Sabellaria Reef Assessment Report Hewett Decommissioning UKCS Blocks 48/29, 48/30, 52/2,
52/4 and 52/5. Fugro Report No.: 191520-R-001(02)

Fujii, T. (2015) Temporal variation in environmental conditions and the structure of fish assemblages around
an offshore oil platform in the North Sea. Marine Environmental Research 108: 69-82.

Gibb, N., Pearce, B., Tillin, H., Tyler Waters, H. (2014) Assessing the sensitivity of Sabellaria spinulosa reef
biotopes to pressures associated with marine activities. JNCC Report. 504.

Gubbay, S. (2007) Defining and Managing Sabellaria spinulosa Reefs: Report of an Inter-agency Workshop,
1 -2 May, 2007. JNCC report 405. Peterborough: Joint Nature Conservation Committee.

Hammond, P.S., Lacey, C., Gilles, A., Viquerat, S., Bérjesson, P., Herr, H., Macleod, K., Ridoux, V., Santos,
M.B., Scheidat, M., Teilmann, J., Vingada, J., Gien, N. (2017) Estimates of cetacean abundance in European
Atlantic waters in summer 2016 from the SCANS-III aerial and shipboard surveys, May 2017. Available from:
https://synergy.st-andrews.ac.uk/scans3/2017/05/01/first-results-are-in/ [

Heinanen, S., Skov, H., (2015). The identification of discrete and persistent areas of relatively high harbour
porpoise density in the wider UK marine area. JNCC Report No. 544. From:
http://jncc.defra.gov.uk/pdf/lJNCC_Report%20544_web.pdf

Hendrick, V.J. (2007) An appraisal of Sabellaria spinulosa reefs in relation to their management and
conservation. PhD Thesis. School of Marine Science and Technology, University of Newcastle Upon Tyne,
Newcastle Upon Tyne.

Historic England (2018) Protected Wreck Sites.
https://historicengland.org.uk/advice/planning/consents/protected-wreck-sites/

IAMMWG (2013) Management Units for Marine Mammals in UK Waters (June 2013). Peterborough: Inter-
Agency Marine Mammal Working Group, Joint Nature Conservation Committee.

IAMMWG (2015) Management Units for Cetaceans in UK Waters (January 2015). Peterborough: Joint Nature
Conservation Committee (JNCC), Report No. 547.

IUCN (2022) The IUCN Red List of Threatened Species. Available from: http://www.iucnredlist.org/

This document is the property of Eni UK Limited. All rights reserved.




‘.
m Company Document ID — 102800PZRV04820
o o Page 140 of 158
@n" |l< Hewett Area Subsea Pipelines EA Report
UK

Jackson, A. and Hiscock, K. (2003) Sabellaria spinulosa. Ross worm. Marine Life Information Network: Biology
and Sensitivity Key Information Sub-programme. Plymouth: Marine Biological Association of the United
Kingdom. [cited 24/11/2003]. Available from: http://www.marlin.ac.uk/species/Sabspi.htm

Jenkins, C., Eggleton, J. Albrecht, J., Barry, J., Duncan, G., Golding, N. & O’Connor, J. (2015) North Norfolk
Sandbanks and Saturn Reef cSAC/SCI management investigation report. JNCC/Cefas Partnership Report,
No. 7. Available at: http://data.jncc.gov.uk/data/c09e7cc0-b4dd-4b28-918¢c-277301806738-NNSB-FINAL-
REPORT-2015101.pdf

JNCC (2007) UK BAP Species and Habitat Review 2007 — Report by the Biodiversity Reporting and
Information Group (BRIG) to the UK Standing Committee. JNCC, Peterborough.

JNCC (2010) The Protection of Marine European Protected Species from Injury and Disturbance. Guidance
for the Marine Area in England and Wales and the UK Offshore Marine Area. Peterborough: Joint Nature
Conservation Committee (JNCC).

JNCC (2019b) Contributing to a Marine Protected Area Network. [Online] Available from:
http://archive.jncc.gov.uk/default.aspx?page=4549

JNCC (2019) At Sea Densities for Seabirds by Season. [Shapefiles] Available from:
https://data.gov.uk/search?filters %5Bformat%5D=4&filters%5Bpublisher%5D=_&filters % 5Btopic%5D=&q=krigg
ed [Accessed January 2024].

Jones, E.L., McConnell. B.J., Smout, S., Hammond, P.S., Duck, C.D., Morris, C.D., Thompson, D., Russell,
D.J.F., Vincent, C., Cronin, M., Sharples, R.J. & Matthiopoulos, J. (2015) Patterns of space use in sympatric
marine colonial predators reveal scales of spatial portioning. Marine Ecology Progress Series. 534: 235-249.

Kasier, M., Galanidi, M., Showler, D., Elliot, A., Caldow, R., Rees, E., Stillman, R and Sutherland, W. (2006)
Distribution and behaviour of Common Scoter Melanitta nigra relative to prey resources and environmental
parameters,lbis, 148, 110-128.

Kigrboe, T., Frantsen, E., Jensen, C., Sgrensen, G., (1981) Effects of suspended sediment on development
and hatching of herring (Clupea harengus) eggs.

KIS-ORCA (2022) Interactive Map. Available from: http://www .kis-orca.eu/map

Kober, K., Webb, A., Win, 1., Lewis, M., O'Brien, S., Wilson, L.J. and Reid, J.B. (2010) An analysis of the
numbers and distribution of seabirds within the British Fishery Limit aimed at identifying areas that qualify as
possible marine SPAs. JNCC report No. 431.

Kunzlik P.A. (1988) The Basking Shark. Aberdeen U.K. Dept. of Agriculture and Fisheries for Scotland.

Leterme, S.C., Seuront, L. and Edwards, M. (2006) Differential contribution of diatoms and dinoflagellates to
phytoplankton biomass in the NE Atlantic and the North Sea. Marine Ecology — Progress Series, 312, 57-65.

Limpenny, D.S., Foster-Smith, R.L., Edwards, T.M., Hendrick, V.J., Diesing, M., Eggleton, J.D., Meadows,
W.J., Crutchfield, Z., Pfeifer, S., and Reach, I.S. 2010. Best methods for identifying and evaluating Sabellaria
spinulosa and cobble reef. Aggregate Levy Sustainability Fund Project

Lonergan, M., Duck, C.D., Thompson, D., Moss, S. and McConnell, B. (2011) British grey seal (Halichoerus
grypus) abundance in 2008: an assessment based on aerial counts and satellite telemetry. ICES Journal of
Marine Science, 68 (10): 2201-2209.

Marine Scotland (2020) Fishing Effort and Quantity and Value of Landing by ICES Rectangle. Available from:
http://www.gov.scot/Topics/Statistics/Browse/Agriculture-Fisheries/RectangleData

McConnell, B.J., Fedak, M.A., Lovell, P. and Hammond, P.S. (1999) Movements and foraging areas of grey
seals in the North Sea. Journal of Applied Ecology, 36, 573-590.

This document is the property of Eni UK Limited. All rights reserved.




‘.
m Company Document ID — 102800PZRV04820
o o Page 141 of 158
@n" |l< Hewett Area Subsea Pipelines EA Report
UK

MMO (2015) UK sea fisheries statistics 2014. Report by the Marine Management Organisation. London,
pp175.

MMO (2022) Marine Planning Evidence ArcGIS Map. [Online] Available at:
https://defra.maps.arcgis.com/apps/webappviewer/index.html

Natural England (2012) Common scoter: species information for marine Special Protection Area consultations,
Technical Information Note; TIN143. http://publications.naturalengland.org.uk/category/9001

NEO Energy (2020) Victoria Field: Decommissioning Environmental Appraisal. Ref: NEO-VC-OP-PLN-0002.
Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945280/Vi
ctoria_Environmental_Appraisal.pdf

NMFS (2016). Technical guidance for assessing the effects of anthropogenic sound on marine mammal
hearing: underwater acoustic thresholds for onset of permanent and temporary threshold shifts. National
Marine Fisheries Service, U.S. Department of Commerce, NOAA. NOAA Technical Memorandum NMFS-
OPR-55, 178pp.

NOAA (2018) 2018 Revisions to: Technical guidance for Assessing the Effects of Anthropogenic Sound on
Marine Mammal Hearing (Version 2.0): Underwater thresholds for Onset of Permanent and Temporary
Threshold Shifts. U.S. Dept. of Commerce, NOAA. NOAA Technical Memorandum, NMFS-OPR-59.
https://www fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-acoustic-technical-
guidance

NOAA (National Oceanic and Atmospheric Administration) (2013) Draft Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammals — Acoustic Threshold Levels for Onset of Permanent and
Temporary Threshold Shifts. US Office of Commerce, Maryland (2013).

O’Brien, S., Ruffino, L., Lehikoinen, P., Johnson, L., Lewis, M., Petersen, A., Petersen, |.K., Okill, D., Vaisanen,
R., Williams, J. & Williams, S. (2018) Red-Throated Diver Energetics Project 2018 Field Season Report, JNCC
Report No: 627. http://data.jncc.gov.uk/data/fffc172f-9131-48ec-b13f-6657c04f18fc/INCC-Report-627-v2.1-
Revised-WEB.pdf

OGUK (2019) Environmental Report 2019. Aberdeen: UK Oil and Gas Industry Associated Limited. Available
from: https://oilandgasuk.cld.bz/Environment-Report-2019

Oil & Gas UK (OGUK) / Department of Energy & Climate Change (DECC) (2008), Environmental Emissions
Monitoring System (EEMS) atmospheric emissions calculations, update for private and public area of EEMS
replica of Root-5 version 1.10, (Ilssue 1.810a), 11th November 2008, [internet] available:
<https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/136461/atmos-calcs.pdf>.

OSPAR Commission (2009) Assessment of the possible effects of releases of oil and chemicals from any
disturbance of cuttings piles. Publication Number: 337/2009. OSPAR Commission.

OSPAR Commission (2010) Sabellaria spinulosa reefs. Case Reports for the OSPAR List of threatened and/or
declining species and habitats — update.

OSPAR Commission (2014a) Levels and trends in marine contaminants and their biological effects — CEMP
Assessment Report 2013. Monitoring and Assessment Series, OSPAR Commission 2014.

OSPAR Commission (2014b) List of Threatened and/or Declining Species & Habitats. Available from:
http://www.ospar.org/work-areas/bdc/species-habitats/list-of-threatened-declining-species-habitats

Physe (2013) Hewett Field Met ocean Criteria. Volume 2 Operational Presentations. Ref: C522-R582-13 (1D).

This document is the property of Eni UK Limited. All rights reserved.




‘.
m Company Document ID — 102800PZRV04820
o o Page 142 of 158
@n" |l< Hewett Area Subsea Pipelines EA Report
UK

Popper, A., Hawkins, A., Fay, R., Mann, A., Bartol, S., Carslon, T., coombs, Sheryl., Ellison, W., Gentry, R.,
Halvorsen M., Lokkeborg, S., Rogers, P., Southall, B., Zeddies, D. Tavolga, W., Sound Exposure Guidelines
for Fishes and Sea urtles: A technical report prepared by ANSI-Accredited Standards Committee. 2014.

Quijano, J. M. Austin and G. Warner. 2017. Acoustic Modeling Study: Underwater Sound Levels from Marine
Pile Driving in Southeast Alaska. JASCO Document 01429, Version 1.0. Technical report by JASCO Applied
Sciences for Alaska Department of Transportation and Public Facilities. Report No 4000(135)B.

Ransijn, J., Booth, C., and Smout S (2019) A calorific map of harbour porpoise prey in the North Sea. JNCC
Report No. 633.

Reid, J., Evans, P. and Northridge, S.P. (2003) Atlas of Cetacean distribution in north-west European waters.
Monthly  distribution maps of cetacean occurrence in  north-west European  Waters.
http://jncc.defra.gov.uk/page-3987

Richardson, W.J., Greene, C.R. Jr., Malme, C.I. and Thomson, D.H. (1995) Marine Mammals and Noise. San
Diego: Academic Press. Russell, D. J. F., Jones, E. L. and Morris, C. D., (2017). Updated Seal Usage Maps:
The Estimated at-sea Distribution of Grey and Harbour Seals. Scottish Marine and Freshwater Science Vol 8
No 25. From: https://data.marine.gov.scot/dataset/updated-seal-usage-maps-estimated-sea-distribution-grey-
and-harbour-seals/resource/2ea66bad

RSK Biocensus, August 2021, ENI UK Hewett Platforms Ornithological Assessment, no. 2481362
RSPB (2019) A literature review of the lesser (Raitt’s) sandeel Ammodytes marinus in European waters.

Russell, D. J. F., Jones, E. L. and Morris, C. D., (2017). Updated Seal Usage Maps: The Estimated at-sea
Distribution of Grey and Harbour Seals. Scottish Marine and Freshwater Science Vol 8 No 25. From:
https://data.marine.gov.scot/dataset/updated-seal-usage-maps-estimated-sea-distribution-Grey-and-
Harbour-seals/resource/2ea66bad

SAHFOS (2001) An overview of plankton ecology in the North Sea. Strategic Environmental Assessment -
SEAZ2 Technical Report 005 — Plankton. Technical Report TR_005. August 2001.

SCOS (2019) Scientific advice on matters related to the management of seal populations: 2018. Available
from: http://www.smru.st-andrews.ac.uk/files/2020/08/SC0OS-2019.pdf

SCOS., (2018). Scientific Advice on Matters Related to the Management of Seal Populations. St Andrews.

Sea Watch Foundation (SWF). (2012). The Harbour Porpoise in UK Water. From
https://www.imr.no/temasider/redskap_og_teknologi/seismikk/63515/resultat_rapporter/Sandeel_report.pdf/n
b-no

Sharples, R.J., Moss, S.E., Patterson, T.A., and Hammond, P.S. (2012) Spatial Variation in Foraging
Behaviour of a Marine Top Predator (Phoca vitulina). Journal of Applied Ecology, 26:521-535.

Slabbekoorn, H., Bouton, N., Opzeeland, L., Coers A., (2010). A noisy spring: The impact of globally rising
underwater sound levels on fish.

Southall, B.L., Bowles, A.E., Ellison, W.T., Finneran, J.J., Gentry, R.L., Greene Jr., C.R., Kastak, D., Ketten,
D.R., Miller, J.H., Nachtigall, P.E., Richardson, W.J., Thomas, J.A. & Tyack, P.L. (2007) Marine mammal noise
exposure criteria: initial scientific recommendations. Aquatic Mammals. 33: 411-521.

Thaxter, C.B., Lascelles, B., Sugar, K., Cook, A.S.C.P, Roos, S., Bolton, M., Langston, R.H.W and Burton,
N.H.K. (2012) Seabird foraging ranges as a preliminary tool for identifying candidate Marine Protected Areas.
Biological Conservation, 156, 53-61.

Tillin, H. and Tyler-Walters, H. (2014) Assessing the sensitivity of subtidal sedimentary habitats to pressures
associated with marine activities. Phase | Report — Rationale and proposed ecological groupings for Level 5
biotopes against which sensitivity assessments would be best undertaken. JNCC Report No.512 A.

This document is the property of Eni UK Limited. All rights reserved.




‘.
% Company Document ID — 102800PZRV04820

o o Page 143 of 158
@n " uk Hewett Area Subsea Pipelines EA Report
N

Turnpenny, W.H. and Nedwell, J.R. (1994). The Effects on Marine Fish, Diving Mammals and Birds of
Underwater Sound Generated by Seismic Surveys.

UKHO (UK Hydrographic Office) (2013) North Sea (West) Pilot: East coasts of Scotland and England from
Rattray Head to Southwold. 9th edition. The Hydrographer of the Navy, UK 232pp.

United Kingdom Offshore Operators Association (UKOOA). (2001). An analysis of UK offshore oil and gas
environmental gas surveys 1975-95. The United Kingdom Offshore Operators Association.

This document is the property of Eni UK Limited. All rights reserved.




e

. Hewett Area Subsea Pipelines EA Report Page 144 of 158
enl uk

Waggitt, J.J., Evans, P.G., Andrade, J., Banks, A.N., Boisseau, O., Bolton, M., Bradbury, G., Brereton, T.,
Camphuysen, C.J., Durinck, J. and Felce, T., 2020. Distribution maps of cetacean and seabird populations in
the North-East Atlantic. Journal of Applied Ecology, 57(2): pp. 253-269.

Webb, A., Elgie, M., Irwin, C., Pollock, C. and Barton, C. (2016) Sensitivity of offshore seabird concentrations
to oil pollution around the United Kingdom: Report to Oil & Gas UK. Document No HP00061701.

Wentworth (1922) A scale of grade and class terms for clastic sediments. Journal of Geology, 30 pp. 377-392.

Woodward, |., Thaxter, C., Owen, E., Aonghais, S., Cook (2019) Desk-based revision of seabird foraging
ranges used for HRA screening, BTO Research Report No. 724, December 2019.

Xodus (2021a) Hewett Decommissioning Master Plan. Fisheries Interaction Risk Assessment Technical Note.

Xodus (2021b) Hewett Rig Locations Vessel Traffic Survey (VTS) and Collision Risk Assessment (CRA).
Vessel Traffic Survey (VTS) and Collision Risk Assessment (CRA) L302763-S00.

This document is the property of Eni UK Limited. All rights reserved.




‘panIasal sjybul | ‘paNwIT MN 1ug o Auadoid sy si JuswINoop siy L

"S9IIIAIJOB [eAOWAI 8y} Bulinp uoneoso|
uo Ss[@sson Jo }nsal e se Aiesodws}
aq ||m eale |e20| 3y} Jo adeaseas ay} 0}
1oedwi Aue ‘easgns S PaUOISSILIWOI3P
Buieq S| yoiym ainjonyisenul
ay] sy 'siasse abejlay Aue uo joedw
ue aney o} pajedionue jou aJe suoijesado
Buluoissiwwoosp pasodoud ayl

:99ouUaJajald JO JapIo Ul ‘S}esjSUOWSP p|NOYs Bale Ue Jo
JajoeJieyd auLlew pue [el)salia) ay} Joaye Aew ey sjesodold - €00S
"Josse

abejliay sy} 0} wiey Jo asiwoidwoo ajebiiw Jo asiwiuiw o0} ajqissod
jJou s1 3 4 [lesodoud ayy yym Buipsasoud oy spyeuaq algnd ayi (p

‘10 ‘Jsuiebe pajebniw aq [|m I pasiwiuIW
8 Jouued jasse abejliay e 0} wiey Jo asiwoidwod aisym ‘moy (9

‘pasiwiuiw
g |IMm sy} ‘J1osse abejuay e 0} wiey Jo asiwoldwod s| atayl ji ‘moy (g

"eale |eo0]| 8y}

‘Josse abejuay ayj jo soueoyiubis ayy Jo adeoseas ay} JapISU0D SUOISIoap

0} 3)NQLIUOD YDIYM SjusLWa|e wiey Jo asiwoidwod jou [im Aayj jeys (e

Jey} ainsua pue sadeospue|

:@0uaJaaid Jo Joplo ul ‘ejessuowsp | psjosiold Ajjeuoneu ‘sjesse abejuay

pjnoys sjasse abejuay 1oaye Aew jey; sjesodold - 2D0S

BAIasSU0D 0] - s)ossy abejuaH

'$J0)OBJJU0D
|e20] asijiin |IIM YoM Buluoissiwwoosp
pasodoud ay} ‘a|qissod alaypn

‘seale ue|d sauluew
}se3 ay} ul sallAIOe. JO sjuswalinbal
Jayjo pue [eneds ayj o Junodoe

‘seale ue|d aulew ay} 0} 8SO[O SaI}|EJ0| Ul SPaau JuswAojdws Jesw Buiey ‘sjans| (s ||e ye wuawAhojdwa
0} [eljuajod ay} aney spyauaq asay} asaym Alenoiued ‘papoddns aq
pinoys sjyauag uswhojdws jeuoiippe apinold jey; sjesodold - z03 0] - S|aAd7 |IMS pue JuawAhojdw3

ajeaJd jey; saniAoe poddns

"9]qelA Jou si Juawdojanapal 10 asn
-aJ nys ul 1oy Ayjiqissod sy “suoije|jelsul
BasqnNs pue S||aM Basgns pajeloosse
Jo} panoisdde usaq aney suoieoldde
40D ‘PAUOISSILILIOIBP Buiaq
10 ssao0ud ay} ui si pue awi} aAidonpoud
S}l JO pus 8y} je si p|ald seo JameH ay L

‘seale

ue|d sulew jseg ay} 0} aouepodwi
JO S3IIAIIO. JBU}0 JO SjusLwalinbal
|eneds jo junoooe Buiye)

‘papoddns aq pjnoys saiiAloe | ‘saniAioe aAonpold Ajjesiwouods Jo

Bunsixe Aq pajessuab Ajusiino pappy anjeA Ssolo) o} [euoiippe ale | juswdojansp ajgeulelsns ayj ajowiold
yolym syyauaq Ayanonpoud olwouods apiaoud jeys sjesodoid - 13

0] - ApAonpoud s1wouooy

aoueldwo) ja3load

S9191|0d PajeIdossy

saA23[qO JuUeAd|OY

suoneladp Buluoissiwwosaq sauljadid easqng ealy }JomaH pasodold 9y} 0} JUBA3|SY S3I01|0d pue saAldalqo Buluue|d auuep : -z} ajqel

ONINNV1d INIIVIN -V XION3IddV  0°¢C)

8G1 Jo G| abed

Hoday w3 sauljadid easqng ealy JamaH

An U9

Wy




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

Jayye ‘VdIN Aue jo Ayubajur sy (Aosuipul
Jo Apoasip Jayye) Bunosye Ajesianpe
Jo )su e asod jou |m suoljesado
Buluoissiwwoosp pasodo.d ayl

}JOMJaU JuaJayod

A|1e2160]099 ue uo aoiApe paalbe jusnino Aue o) usAlb piebal

anp YIm ‘SjusWISSISSE pue sainseaw [aA3] 2163jells Ul J0 JUNodoe
uaye) aq 1snW YJomjau YdIA [[BJaA0 ay} uo syedwi Auy - LYdIN

‘(seale ueld auuew jse] ay}

0} Juaoelpe aJe Jo dejano Jey) }seod
8y} punoJe sajs pajeubisap Jayjo
pue) sydiN 40 saaioalgo ay) poddns
0] - (SVdIN) Sealy pajosjold auley

"g pUB / SUOI}03S 0} Jajay “AlIsianipolq
oedwr Apueoyiubis jou M suonelado
Buluoissiwwoosp pasodo.d ayl

‘(Jeuisalla) ‘suliew) seale juaselpe pue

sue|d aullew }se3 ay} Ul UISOUOD UOI}BAISSUOD JO 10 pajoalold ale
Jey) sa10ads pue sjeliqey uo Buipnjoul 80UspIAS S|ge|ieA. }saq Uy} 4O
Junoooe Buie) ‘sjoum e se Alsianipoiq 3os304d 0} pasu ay} buiospal
‘AysJanipoiq 0} payoeype ag pinoys ybiam sjeldosddy - LOIg

‘seale ue|d aullew jse3 ayj uodn
Japuadap Jo ui sI Jey} Alisianipolq
JaA023l ‘sjeludoidde alaym ‘pue
aAIasu09 ‘199301d 0] - Ajsianipolg

'1°g'g’ . uonoss
0} Jojoy ‘jueoyiubis aq o} peredionue
10U SI JUSLWIUOJIAUS aullew ay) o} Joedwi
ayj s|eoIWBYD 10 SUOQJe20IpAY JO ases|al
|eluspiooe ue Jo jusns Ayiun ayy uj

‘uonjesloyne ue alsinbai jey; sjesodoud ul
10O JUNOD2E UaYE) 8 P|NOYS sl UOISI||0D pasealoul Aue 0} anp joaye
Alepuooas e se saouejsqns snopJezey o asesa|al Jo Ysl 3yl - 0D

"€°g UOI}09g 0} 438y "In920 0} pajoipa.d
ale spedwi aagenwnd jueosyiubis oN

‘uoiejuswaldwi uejd pue Buew-uoIsioap Ul passalppe
97 pinoys (jeujsaula) ‘suliew) seale Juadelpe pue sueld sulew
}se3 ay} Jo walsAsoos ay} Bunoaye sjoedwi aaizenWNg - LODJ

‘sease ue|d

auLew jse3 ay} Ul waysAsooa aulew
a|geydepe pue juaijisal ‘Ayyeay

e aney 0] - walsAso0o3 AuyyesH

‘syoedwl as1anpe ay} ayebiyiw Jo asiwiuiw

0} 9|qissod jou si ) Ji [esodoud ay} ypm Buipsasoud Joy ased ay; (p
‘isuiebe

pajebiiw aq |Im Asy} pasiwiuiw 8q JOUUED BaJe U JO Jsjoeieyd
auLlew pue |eu}salla) ay} uo sjoedwi 8sIaApe asay} alaym ‘moy (9

‘wiay} asiwiuiw im Asyj ‘eale ue Jo Jsjoeieyd
aullew pue |el}salia} 8y} uo sjoedwl 9SJISAPE aJe aJ4ay} 4 ‘moy (q

‘eale ue Jo Jsjoeleyd
sulew pue [el}sauid) ayj Joedw Ajasianpe jou |Im A3y} Jeu) (e

aoueljdwo) ja3load

S9191|0d PajeIdosSsy

saA23[qO JueAd|OY

8G1 Jo 9¥| abed

poday v3 sauljadid Basqng ealy JomaH
0Z870A¥Zd008201 — Al Juswnooq Auedwo)




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

LetL
uoioes 0] J9jay ‘jueouylubls jou pue
a]q1b16aN o9 0} pajoipald ale suoielado
Buluoissiwwoosp pasodosd ayy Buunp
Baly JJOM3H 9y} Ul UOI}EI0| UO S[9SSaA
Jo aouasald |eaisAyd ay} woly Buninsal
slasn Bas JaYj0 UO S}oaye |enpisay

‘Juswaoe(dsip jo sjoedwi asianpe ayj a)ebijiw 1o asiwiuiw
0} 9|qissod jou si ) Ji [esodoud ay} ypm Buipsasoud Joy ased ay; (p

410 Jsuiebe pajebiyiw aq |Im Asy) ‘pasiwiuiw g Jouued ‘[esodoud
ay) Aq Juswaoedsip ul Bunnsal syoedwi asiaape ay} ji ‘moy (9

‘wayy asiwiuiw Jim Asyy ‘lesodoud
ay} Ag Juswaoeldsip ul Buiynsas sjoedwi asiaape ale a1ay} JI ‘moy (q

‘sanyiAoe (pajuswsaldwi aq 0} 394 Inq)
pasioyine Jo Bunsixa Jayjo Jo Juswade|dsip pioAe [im Ay jey) (e

:@0ualaja.d JO JapJo ul Sjessuowap pinoys siesodold - SAOD

"a|qissod Janasaym
pasIWIXewW aq pjnoys aouajsixa-09 Joj sanunpoddo - ZAOD

‘seale Jusoelpe pue

‘sue|d aullew )}seg ayj ul ‘sanssi pue
saljiAoe Aay Jo Juswabeuew pue
uone|nbal ayy u pue ‘sueld Jayjo ym
uonelBajul 8INSUs 0] - S0UBUIBACD

‘6 UOI}09S 0} Jayay sjoaloid Jo
sue|d Jayjo Yum UOIBUIGLUIOD Ul 10 Buoje

"MI0M}au Jualayod Ajeaibojooa
ue jo Jed se pue Ajjenpiaipul

aoueljdwo) ja3load

S9191|0d PajeIdosSsy

saA23[qO JueAd|OY

8G1 Jo /| abed

poday v3 sauljadid Basqng ealy JomaH
0Z870A¥Zd008201 — Al Juswnooq Auedwo)




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

G3NOISSININOD3Ad 39 Ol SINFLI 40 NOILdINOSEA 9 XIANIddV

8G1 Jo gy| abed

poday v3 sauljadid Basqng ealy JomaH
0Z870A¥Zd008201 — Al Juswnooq Auedwo)

o€l



‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

AW6'L | = ybueT) (Buneo)
) g wiod Jsjep 3joIou0) B
1S)EMESS esn4oino ‘ueds 3JVSUSIA XL | yoposuuoosiq ‘ajesuspuo) | |sweul el c0e'6 g81d ouadid se9
0} v juiod ‘seq [e0D) |981S {4 g
,pasodxe uondsUUoasIq uoque)
auyjadid Jo % L¢
,Sueds (Buneon
34VvSysld4 ON g juiod Js)epn 8jaIouod
1SjEMESS |sn40no uonoauu0dsIg ‘alesuspuo) |]eweus Jej z9e°8 vz v81d suliedid seo b
0} v juod ‘sen |e0D) |9381S
, Pasodxe uonoBULSIq uoquen
aulladid jo %9z
,Sueds (Buneon
34VSus!d ON I31ep\ 9}aI0uo)d ¥
Isjemeag asn Jo IO g U104 1D ‘3)esuBpUOD) jweug 12| ocee - e81d auijadid seo
0}V uod N0 ‘29 I200) [921S &
,pasodxa uoquen
auladid Jo %el
AWz
J W'yl = ybusT) JEINELEN Amc_”_.moo
asn Jo N0 - :sueds alaydg |euiwsa ) I8JepN 9]aI0uo) B LZ7d aupdig
J9)emeas 34VSUsId X Z aloysuQ uopeg ‘a)esuspuo) |oweud Jej| 069°Z¢ 0¢e podx3 seo z
0ldld ‘sen 1e0)) |1991S
0} Juddelpy pul uogqied
,pasodxe pajosuuo09siq
auljadid Jo %Ge
woy = Yyibud
Z(Wwo¥ = yibusT) Jonaooy] (Buneon
) a1oyds [BUIWLIS | Jslepn 8J210u0D B
Isjemess asn Jo In0 ‘ueds 34ySuysid x | aloysuQ ‘slesuspuo) | [sweuz el 02812 o 0g1d auljadid )
uoyeg 0} dl1d ‘seo) |eo)) [991S podx3 seo
,pasodxa o W:Mwmﬁmw_:m uoque)
auledid Jo %9 pax a
sued s
sn (wy) | (sayoup) | (VMd
swawog sueuny | TBAS | smels feung ww__oﬂ“:w”_"m__ _om\”_ﬂ,o:h_o ﬁ__m:ww_Eoo wbuaq | @N |ledse)ou | uondudssag oN
uonduosag xoiddy [19)9welq | auljadid

8G1 Jo 61 abed

poday v3 sauljadid Basqng ealy JomaH

02870AYZd00820} — Al Juswnooq Auedwo)

an IUe

~X¥




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

> PI-08/8Y oM S _o,,h_w_xm_\,_ [eoljiquin
pini4 dlneJpAH asn Jo 1n d 0] jusdelpy pul : |0J1U0D . €€ 889N 1d [edliquin
asegq Jae, $03n0 (L2117d Jod se) pajosuu09siq olneJpAH Sinelnk 0€6'S )
psseg M |nespAH
paung 3 payoual] o1y pug paseg :
pajoauuodsig J19]ep\
(Buneod
s V pu3 Axod3
,Sueds pajosuu0osIq FETYY pepuog sulladia se
Jsjemess 8sn 4o IO 34VSUSI4 ON o} bl ‘a1eSUSPUOD UoIsn.) . 8 L. d ledid se9 "
-0€/8% |19\ 0} ) o) 006°G
Jusoelpy pu3 [°91S
,pesodxe pa19auUU02SsI] uoqued
auyjadid Jo %0
abuelg ul O3 adid sjqixaly : suljedid 991M9
J8)emess asn Jo InO DIE| 20BLING oLl [17 BBSANG |OUBUIB apsodwon 020°0 4 L' 9v¥1d l|9dld 82IABS oL
01-0€/8% 0} L'GEL
8-0¢€/8% Jolepn adid sjqixa|4
asnjoin -Il9M Jusoelpy . o . 9 o 1d auljadid seo
1o)emeas $oIno Ple| 20BLNS 01 0L-08/8b SiesuzpUog aysodwod | §L0°0 6
I8 JuSoRlpY o
(Buneod
Axod3
Iojemesg 8sn 40 IO vL-08/8y _O3an papuog 000'9 G/€T | TGELId | ouladld soinies
(981d J4ad se) II9M 0} Jusoelpe |joueyis|y uoisn4) 8
paung ¥ payoual] | PU3 p8josuu0osIq [ERIS]
0} Julod Ino uoque)
(buneod
Juiog Axod3
vl apuo . .
Is)emesg asn 4o IO (9871 Jod se) inD 0\ G018y ._%_mn_w_p_ﬁ_\,_ moﬂ,imv_ 000° G/£T | 1'GEL1d | euledid eomies )
Jusoelpy pug :
paung @ payoual] DOIOBULIOOSI jea1S
uogie)
‘o viulod R mmm_w_ﬂooow
34VvSusid ON : auljledid se
Jojemess asn Jo 1IN0 N9 0} 8 -0€/8Y ‘ajesuspuo) joweus 1e| 062 o] 9871d uljadid se9)
Jooelpy pu3 'seo [e0D) [93}S 9
,pasodxe pajosuuo0dsig uoquen
auadid jo %

8G1 Jo 051 ebed

poday v3 sauljadid Basqng ealy JomaH

02870AYZd00820} — Al Juswnooq Auedwo)

an IUe




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

,Sueds (Buneo)d
34vSusid ON W ulod N9 o1/ ¢ 8}210ucy
Joremess °sni04no o) 6-0g/erlom | jesuspuoy | ploweu | 8 £81d suedid 29 51
posodx Jusoelpy pug ‘seq) Je] [eoD)
L pajoauuodsig
oulpdid 10 %2 19315 uoquen
[OUBUISIN | [BOIiquin [013U0D
(paxoeqAbbid pue 6 -62/8¥-1I9W\ ‘pini4 |eaiwsy) . .
Ielemess o8N 304no eLivigedse) | ) %MMM__N P31 oynesphy gomnepin | oo €e | Tyild [ea1quin ol
paung g payoual 01\ 1UI0g :._o WMMMM_ ‘0J109|3
[OUBUISIN  |[BDIIqWIN [013U0D
(paxoeqgAbbid pue 6 -62/8V-1I9M\ ‘pini4 [EQIWBYD ) )
Jolemess SN JoIno €L117d Jod se) o_w HM”WM %_mm oNeIpAY % oIneipAH 0019 €e | Lvihind [eoliquin m
paung @ payousl | 0}V JUI0d #JO .h_owwummm\% _O._H.Ow_m
,Sueds © £xod
Ja)epn uneo) Axo
asn Jo INO FAVSHSIION Q.MWM_M\M“”WE Qmwww@:oo vmnwom_o:o_w:nm__v 8 €L d auladid se9
1SIEMESS 0} Jusoelpy pu3 ‘sen joaig uoqueqy | 04079 ot
jpasodxa pajosuu09siq
auljadid Jo %g
iach [ea1iquin
pin|4 onnelpAH pus Jauye ‘pini4 - . (juepunpay)
asnjon oJjuo -
peseq Jele $3n0 - lepopauoo | ognespky | HECR | ooeg | S0C | FOEN ol st
n paseq :
IS
A__m>>>2-om\w$
wa)sAg jo4u0) oueLlo
In|4 olinelpA zsueds olneipAH | ,v_x_«n_s_ it
PINI OlINeIPAH 8sn 0 10 24vSUSI4 ON easang i loju09 8c | 069¥NTd fealiqwin
paseg Jaiepn ! 0} (wiopeld olnepAy onesphn 606'G Wl
062/8%) psseg
,pesodxa |Jaued jos3uoD Jsle/n
suijedid Jo %8z olnespAy
apisdo|
Lsueds lIom [oueyisiy [eoliquin
PIN| OliNe1pAH o8N J0 N0 A O | e ey P lo3u0D 867 | 689vN1d feoiiguin
paseg Jaiep fpy pu3 olnelpAy oInesphn 509' el
pajosuuodsig paseg
,pesodxe 01 v JUI0d 1S

aulfedid o %62

uopoBuUU0sIq

8G1 Jo LG| abed

poday v3 sauljadid Basqng ealy JomaH

02870AYZd00820} — Al Juswnooq Auedwo)

an IUe

~X¥




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

L1-0€/8¥
¢ Sueds 1I°M mwwn:m joueyis i\ [eoljiguin [0J3U0)
Jolemess esn 4o IO A N o oy | ©3W Pini eoluey) 91’ | ezeld eoquin
62/3% ULONEId olinespAH g olnespAy | 0s5'6 <14
,pasodxe 0} Jusoelpy psseg ‘04109|3
aujladid jo %g V uI0d 1D Jajepn
Sueds mm<w;w_“_ wuoye|d namaH S (Buneos Axod
a|qepodal oN 0} Jusoelpy IS}ENN ul X043 .
Joromess asn Jo IO 0 10104 15 0} siesuspuog [ papuog uosng)| G/e0L | +8g1d auljadid se9 o
L1 -0€/8¥-1IBW\ ‘seg) |1981S uoque)
Jpasodxa 0} Juedelpy pus
aujjadid jo %8 pa192UU09SI]
SINPON
cowm_: _F_Ew._. J8)epA ¢ adid a|qixa|4
19EMESS osNn J04n0 pie eoeung 0} Ewwm_\_,_g m«mm:m@coo my._woac“_oo $52°0 8 gceld 4aduwinr se9 e
01 G1-0¢/8Yv ‘seq)
I9M e9sanS
0} Jusoelpy
1o, 5eens IOUBHISIN 1 1p5111qwin josu00
1SjEMESS asn Jo N0 0} Juaoelpy O3 PNl |eaiwsy) Ly y2€L1d Jadwn( [eaiiquin
pini4 ple s0B4NS 0} 9Inpol alneJpAH 2 OINEIPAH A S €T
ollnelpAH paseq Jalepn uoneuIwLa | paseg . o.: 0013
aulpIN JoJeM
,Sueds 119 pinj4
PN asn 4o IO JAVSUSIHON | BISUNS 608/8Y | gunesphy  [IFIER EAHOO ¢ | evvnid leoIquin
olineJpAH paseg Jajepn o_ww.hwwmoﬂm wv_m_m_ paseg olineipAH . 22
,pasodxe 01y U1 n_. IS 0592
aulfedid 40 %1 uoNY3UU0ISI]
Joyqiyuj (Buneo) Axod3
lsjemesg asn Jo IO (£87d Jod se) W uiod InQ uolsou0) | papuog uoisn4) ) G/€C | Z9gld auladid so1n18S
paung @ payouall |0} 6-0¢/8¥ Jusoelpy ‘93N |991S uoque) 0v0°9 e
pug pejosuu0osiq ‘loueys|\
Joyqiyu (Bugeog Axod3
Jajemeas asn Jo Ino (£871d Jod se) V Julod 1N uoIS0.10D) papuog uoisn4) . GlEC 1'9€11d auljadid 821n8g
paung ' payoualL |1 6-0g/gp soelpy | 'OIIN lea)g uoqueg | O%0° oe
pu3 pajosuuodsiq ‘loueyla|N

8G1 Jo gG| ebed

poday v3 sauljadid Basqng ealy JomaH

02870AYZd00820} — Al Juswnooq Auedwo)

an IUe

~X¥




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

pl[eIsu| 8} / UOHIPUOD / paling / pasodx3

SUo)Ed0T

| (a1) ubrem reso]

JBsquinN _So._._ ainjeaq uonesijiqels,

(ubroy wg 0 ANV Yibus| wo | uey) Jejealb) ueds auladid Jueoyiubis, eus)ud Buiodas 34ySysi4Jed sy ,

yibus| Aanuns auyadid Jad sy

. sueds
34VvSusid ON
Jo}QIYyuU] UOISOLI0D 85N 10110 ﬁﬁw_ﬂ.w_ﬂﬂ_%wmw._. Jo1epn ¢ adid sjqixa|4 o 089114 Jaduinp ses
~'9JW ‘louewiapy posood o ueoq | SEsuspuoo | esodwod | 89z ee
19)B\\ ‘9)esSuspuUo) ‘ses ouladid 10 %p 01 1Ue0BlpY se9
SRENS)
mor ._umm% pleT soeung LNr [e211gwn [oueyIaN (o1eds) 9 | ¥'62911d | sedwnl eoiiquin
umouun JON ‘aiedg . demea o LNe e 109 jeoiwayy | 09¢0 o 4>
|edniquin yejiisdg :
. spini4
O3IN 1oueyisiy 1Nr [eanqun . .
oinl4 esn Jo IO plet soepng | LOFIEoNIMA o_w%mwm: a0 oneipky | oszo | €79 | €62917d | Jedumfeomawn | o
olineIpAH peseg Jajep [e21IquIN Yeleq o
J10joauuo)d
9211 yenea . .
93N ‘loueyIBy 9sn J0 1O pien eoeLng 0} JusoelpY _onmmr___«\MS_ 2107 [ed1Way)D 66z'0 €v'9 ¢'629l1d Jadwn( jeaiquin o¢
O} N31d
e[[eQ 0} usoelpy
inr
[edniqun yepeg . .
Jolemess osn J0 1O ple] soepng | P2 HEIN OUBWON | 400 ooy | oszo | €79 | V62941d | sedwnlieomaun |
0} W3 1d O3
e[[2Q 0} usoelpy
Wopeld WomaH
S 10UEUBIy OWEEDY | o g |G 010D
oy asn Jo N0 (¥857d J2d SB) | 5yu1043n o) SINEIpAH [eolwayQ soe | €8 | 9891d  |Guepunpay) leomaun | .
a1 A - paung @ paydsual | L1 -0€/8¥-lIsM\ ' 9 olineJpAH
INeIpAH paseg Jajepn o1 1usoelpy pus paseg ‘o100
pajosuu09sIq I8}
WIoje|d oMaH [ouBUIBN
‘ 0} Jusoelpy ‘ [edliquin [osu0D
O 10N ssnjono | (85144458 | ouognoo | 93N PAE | eoweyy || zee | gegld | Guepunpey) omawn |
- paung g payouail | L1 -0€/8%-IIBM : 9 olinelpAH
olineiphH paseg Jejepn o1 1USoElpy pUS paseg ‘o083
pa1oBuu09sI( I81epn

8G1 Jo £G| abed

poday v3 sauljadid Basqng ealy JomaH

02870AYZd00820} — Al Juswnooq Auedwo)

an IUe




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

6102 - Po09 uolipuoy — pasodxy Sjlew ¢ — /0G0 dM 01 281°0 dM
0202 - pPoo9 uopipuo) — pasodx3 jew | - $8¢€°0 dM
0202 - pPoo9 uolipuo — pasodx3 sjew || —€0€'0 dM 01 8.2°0 dM
6102 - P00 uolipuoy — pasodx3 Slew 6 —G22°0dM 03 LLL'0 dM
0Z0Z - poo9) uonipuo) — pasodx3y ew | —€G1°0 dM 8LL 98 €871d uo
Y661 - UMmouMun uolipuod - paung Alleled SjeW L€ —GL'0 dM 03 LS00 dM SIEN S1810U09
¥661 - umousun uonipuo) - (8buey Jo IO — D0A) peung Sjew G —020°0 dX 03 G00'0 dM
8661 - UMOUXUN UORIPUOY - (WQ9g'Z 0} WY'Z DOA) paling Slew @ —G/6'Y dM 01 8¥6'Y dM
/661 - Umousun uopuod - (Wg'g 0} wz'z 90A) paung SjeW | —9€6'7 dM 0} 868'% dM
8661 - UMOUXUN UORIPUOY - (WQ/'Z 0} WZg'L DOA) palng SjeW € — 0687 dM 0} 068'Y dM
#7661 - UMOUMUN UORIPUOD - (W9'Z 0} WY 0 DOA) palng SJeW 61 —2/L8'7 dM 01 01 8% dM

8102 - P00 UOHIPUOY — pasodx3

Sjew || =8y dX 0} 299V dM

/661 - UMouxjun uonIpuod - paung Ajlemed

Slew 9= 119V dXM O} L LGV dM

6661 - umousjun uolpuod - paling Ajjeied

few | — 16¥'0 dX 03 €LY°0 dM

8G1 Jo pG| abed

02870AYZd00820} — Al Juswnooq Auedwo)

L0OZ - UMOUXUN UoIpUO - paling Ajlened 1BW | = /G0 d) 01 0v# 0 oM 6 ZL e 000
L00Z - Umowjun uoypuo - pauing Alleived Jew | = 020 d 0} 06€°0 o
£661 - UMOUUN UOIPUOD - paung Ajleiled SIBW || — €6E'0 o 0} 0¥E'0 dX
610Z - POOD UORIPUOD — pasodx3 SIBW 0L = LLE'0 o 0} 2520 dX
6661 - UMOUXUN UOIPUOD - paLIng Ajlened JeW | —6GZ°0 d 01 ZEZ 0 X
¥661 - UMOLYUN UOIPUO - paung Alleiled SIBW Z| — 061°0 o 0} 0610 dX
9661 - UMOUXUN UOIPUOD - paLIng Alleled S1ew 9 — 8240 dM 01 #80°0 M
7661 - UMowjun uoyipuo - paung Alleed SIBW || —2€0°0 oM 0} 000°0 dX
Z00T - UMOUXUN UOIpUO - paung Ajlered SIeW 8 = LLEE dM 01 €GE°E M
8661 - UMOLYUN UOIPUO - paLNg Alleiled SIBW Z = LL1'E dM 01 Zv) € oM
610Z - POOD UORIPUOD = pasodx3 SIBW 9 - 666 dX 01 LE6'T o)
£661 - UMOUXUN UOIPUO - paLing Alleled S1eW 9 — 9€6°'Z dM 01 €68'C M p
6102 - PO09 UORIPUOD — pasodx3 SIBW 9 = 069'Z d) 01 085°Z oM 6el 291 021d Uo
7661 SIEe|N 819I0U0D
 ¥661 — UMOUUN UOKIPUOD - (W62 O} WeZ'L DOA) peling SIBW 8| — GEZ'Z oM 0} 821 d¥
¥661 - UMOUXUN UORIPUOY - (WG °Z 0} W/ 0 DOQ) Paling SIeW € — 0¥G'0 d) 01 8210 dM
7661 - Umowjun uogipuo - paung Alleied S1ew 81| = €62°0 d) ©1 0000 d
3N
uoday 3 sauljadid Basqng ealy JomaH =C@




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

G661 - UMOUMUN UOKIPUOD — paLing

Sjew 8| — ¥9¥'y dX 0} LVE'v dM

8102 - PO0OD UoHIPUOY — pasodx]

Sjew 0l — ¢/G'€ dX 0} 9PG'€ dM

vLLLd/€LL1d
Uo S}ep\ 8}eI0U0D

G661 - UMOLMUN UORIPUOD —paLing sjew / —080°0 d 04 000°0 d) 9.€ G
000Z - Umouun uoiipuo) - paung Ajjeled Jew | —9G1'6 d) 0} LEL'6 dM
6102 - POOS) UoHIpUOD — pasodx3 Sjew €| —98z'L d) 031 G¥Z'L dM
8102 - POOD UOHIPUOD — pasodx3] slew i — #¥€'0 d 01 62€°0 d) 0st 8l v8G 1d uo
810Z - POOS) uolIpuo) — pasodx3 Sjew 0 — 292°0 d) 0} 9%Z°0 dM SIEIN Sj9ioued
G661 - UMOMUN UORIPUOD — pasodxg Sjew 0 — 0Z0°0 d) 0} 000°0 d
6661 - UMmouxun UoRIPUOY — pasodx3 S)ew € — £70°0 d) 0} S£0°0 dM o 6 1'GEL1d Uo
G661 - UMOUMUN UOIIPUOD — pasodx] Slew 9—0.0°0 dX 0} 000°0 d) SIBIN 818louoy
610Z - POOS) UoRIPUOY - Pasodx3 Sjew z| —68¥'v dM 03 89% v d) JoL 0z /871d uo
Y661 — UMoUNUN UoRIPUOD — pasodx3 sjew g — 0£0°0 d) 0} 000°0 d) SIEIN 8§810U0D
¥661 - umouun uolipuo) - (8buey 40 INQ — 90A) paling Slew 9 — Ly 0L dM 0} GZF'0) dM
Y661 - UMousUN UoRIpUOD - paung Ajjeled Slew LZ— LGE'0L d)M 04 L6204 dX
Y661 - Umousun uolIpuoY — pasodx3 Ssjew 9} — ¥0Z'0L d) 03 6510} dX Gg 1d uo
6102 - PO0oS) uolipuo) — pasodx3 slew G —€81°0L dM 0} 9%L 0} dM 659 L9 SIEIN 8}810u0)
610Z - POOS) UoHIpUOD — pasodx3 S)eW p| — 0vLv d) 03 829'F dM
¥661 - umouun uolipuo) - (sbuey 40 IO — 9OA) paling Sjew G — 0Z0°0 d 04 G00°0 dM
Y661 - Umowun uolipuo) - paung Ajjeed Sjew 9 — G¥i'8 dM 0} LZP'8 dM
Y661 — Umousun uolipuo) - paung AjjeiNed Sjew G —00%'8 d) 0} 9YE'8 dM
6661 — Umouxun uolipuo) - paung Ajjeined sjew Z - 681°8 d 04 1L91°8 d) 8 7d uo
Y661 — umousun uolpuod - paung Ajleiued slew zz —0S)'8 d) 0} '280°8 dM 81§ a9 SIEIN 8}810u0)
Y661 - UMmousun uoRIpuoY - paung Ajjeled S)ew gz —89.°L dM 01 €221 d)
Y66 - UMOUMUN UOKIpUOY - paling Sjew G — 0200 dX 0} G000 dM
Y661 UMOUNUN UOHIPUOD - paung Ajleiled SIeW G — $Z0'PdM 0} S00'Y dM
6102 - POOS) UolIpuo) — pasodx3 slew € - GL0'Z d) 01 086°} dM
G661 - UMmousun uoipuo) - paung Ajjeled Jew | —/G9'L d) 0} €29°} dM
610Z - POOS) uolIpuo) — pasodx3 Sjew || —/z2°0 d) 03 269°0 d)
/661 - Umousun uoipuo) - paung Ajjeled Sjew z — 8/G°0 d) 04 G950 dM
020Z - POOS) uolIpuo) — pasodx3 sjlew € — /G50 dM 03 120 d
3N
Hoday v sauljadid easqns ealy JJamaH = E\_@

8G1 Jo GG| abed

02870AYZd00820} — Al Juswnooq Auedwo)




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

G661 — umouxun uolipuoy - paling

Sjew 9 —8EY'0 dX C1 9L¥°0 dM

100 - UMOUXUN UORIPUOY - paling

Sjew ¥ — 02’0 dX 03 06€°0 dM

/661 - umouiun uoipuog - palng

Sjew g1 — €6€°0 dM 03 0¥€°0 dM

G661 - umouxun uoipuog - palng

Sjew /L —10€0 dX 0} L L2°0 dM

6661 - uMmouxun uoipuog - paung

Sjew G — 65¢°0 dX 01 ¢€2°0 dM

G661 - UMouxun uonipuo) - palng SleW € —G0Z'0 dM 01 G610 dM LZ1d uo
G661 8 7661 — UMOUXUN LUORIPUOD - paung Sjew 8} — 0640 d O} G710 o L6 Lol SIEIN puold

966/ - UMOUMUN UORIPUCY - paling Slew y1 —8Z1°0 dM 01 ¥80°0 dM

G661 - uMouyun uolpuo) - paung Sjew ¢ —G90'0 dX 03 090°0 dA

Z00Z - UMOUMUN UORIPUOY - paling Slew 0L — /€€ dM 0} €GE°€ dM

8661 - UMouMUN uoIIpuUO) - paling slewg—//1'cdM0Igil e dA

/661 - UMOUMUN UOIIPUOD - paling Sjlew g} — 9562 dM 01 €68°Z dM 0214 Uo

€661 - UMmouxun uolIpuo - paung Sjew 0 —GG2°¢ dX 04 G2L°C dM Z'8 9Ll sje\ puo.4
/661 B Y661 - umouxun uonipuoy - psung SleW 9¢ —GEC'C dM 01 8LL°C dM

Y66 - UMOUMUN UOIIPUOD - palng Slew z| — 0¥S'0 d 01 82%°0 d)

661 - umouun uolpuo) - paung slew Q0L —€5G¢°0 dX 03 000°0 dMA

saujjadid e uo
SAOQE Se SUOIPUOD SNOLIBA (enoqe se suoneso) sauljadid ||V 1 £°14°] 6v.L SJej\ 9}312U07) [e}OL
. . . [evliquin 8-0eN

6661 - UMOUSUN UOHPUOD — paLing JeW | — €£2°0 d) O} LEZ'0 M €8 l Uo SIEJ S18I0U0D)

8661 - UMOUXUN UORIPUOD — paLIng SIeW G — £92°0 ¥l 1 000°0 oM ale o o ooatos

/661 - UMOUMUN UolIpuo) — paung Slew ¢ —652°0 dX 01 000°0 dM 6G¢€ 1974 mmwﬂ_w_,_ \mwmwhwnum_

/661 - UMOUMUN UolIpuo) — paung Slew 81 —B6EY'6 dM 0} LLE6 dM

/661 - UMouXun uolipuod — palng Slew 0 — 6287 dM 01 6691 dM 66e o €celnd uo

/661 - UMOUMUN UolIpuo) — paung Slew ¢ —GZe’¢ dX 01 69C°C dM SIBIN ©1210U0D

/661 - UMouun uolipuod — palng Slew Gl —1%9L°0 dX 03 L L0°0 dM

G661 - umouxun uolipuod — palng slew g —86.°G dM 01 829°G dM zvz 62 889vNId / LLLL1d

G661 - UMOUMUN UOKPUOD — paling S|eW /1 — 050°0 d O} 000°0 dX U0 SIEIN 818.0U0D

G661 - UMOUMUN UoIIpuo) — paLing slew QL —8€0'9 dM 03} LZ6°G dM

3N
poday v3 sauljadid Basqng ealy JomaH = E\_@

8G1 Jo 96| abed

02870AYZd00820} — Al Juswnooq Auedwo)




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

/661 — UMOUXUN UONIPUOD - paling

Sjew 9 —0vL'0L dM 01 €010} dM

G661 — umouxun uolipuoy - paling

Sjew ¢ —9G0°01 dX 03 LS00l dM

/661 — UMOUUN UORIPUOD - paling

Sjew [ —€€9'v dM 01 819'Y dM

Y661 - umouiun uoipuog - paung

Sjew . —00%'8 dX 01 9v€'8 dM

G661 — umounun uolipuoy - paling

Sjew ¢—6.2'8 dM 0} ¥.2'8 dM

G661 — UMOUXUN UONIPUOD - paling

Sjew € —'Gy2'8 dX 01 82C'8 dM

6661 2661 ‘G661 — UMmouyuN uoRpuoy - paung

Sjew /| —'G61'8 dM 0} ¥G1'8 dM

661 — UMOUXUN UORIPUO) - paling sjew /- 0518 dX 03 2¢80°8 dA . ¥871d uo
€661 — UMOUMUN UONIPUOD - palng SIEW 8L — G122 dM 01651 M ¢l vel SIelN puoi4
0002 B 66} — umouxun uonipuoy - paung SJeWw 6€ —88/L°L M 01 €CL°L dM
€66] — UMmouxun UoIpuUOY - paLing Sjlew 0Z —€82°L M 01GL/. L dM
/661 — UMmouxun uolipuo) - paung slew L —¢2¥6'0 dM 03 616°0 dA
1661 ® G66| — UMouMun uolipuoy - psung sjew 7| —16°0 dM 03 988°0 dM
9661 - UMOUMUN UOIIPUO) - palng Sjew Z| — LSZ dM 0} 961°Z dM
966] — UMOUMUN UORIPUOY - paLIng sjew 2 — 0.9 dM 01 0Z9°L dM
G661 — UMOUXUN UoRIpUO) - paling Slew {7 — Gyl dM 03 GET'L dA
/66 — umouyun uopipuo) - palng Sjew {7 —8/G°0 dX 03 §95°0 dA €gd Uo
/66] — umouun uonpuoy - paung Slew 9 - 89%°0 dM 01 LZ¥'0 dM 1L zzL Sjep\ puol4
G661 — UMOUXUN UORIpUO) - paling Slew G — 62¥'0 dX 03 20¥°0 dA
GB6L — UMoudun UoRIpUOY - paLing sjew || — 080 dM 0} 1.22°0 dM
8661 — umouxun uoplipuoy - paling SjeWw 91 —GEZ'0 dM 03 €61°0 dM
¥661 — umounun uolipuo - paling Slew Oy — Gi7L'0 dM 03 LS00 dM
8661 - UMOUMUN UOIJIPUO) - paling slew ¢l —G/6'7 dX 01 8¥6'% dM
/661 — UMmouxun uolipuo) - paung Slew ¢l —9€6'y dM 01 868°Y dM
G661 — UMmouun uolipuo) - paung Sjew 2 — 8887 dM 0} €8 dM
661 — UMOUXUN UORIPUO) - paling Slew 82 — 2.8y dM 01 0L8'Y dM
/661 — Umouxun uonipuod - paling Sjew zZL — 119 dM 0} LG ¥ dM
6661 '8 G66) — UMmouxun uonipuoy - paling Sjew Z1 —805°0 dM 03 €67°0 dM
6661 — UMmouyun uolipuo) - paung Slew = 16’0 dM 03 €L¥°0 dM
L00Z — UMouXuN UolIpuo? - paung Sjew ¢ — /G0 dM 03 OF¥'0 dM
3N
Hoday v sauljadid easqns ealy JJamaH =C@

8G1 Jo /G| abed

02870AYZd00820} — Al Juswnooq Auedwo)




‘panIasal sjybul I "pajwI MN 1ug 0 Auadoid sy i Juswinoop siy L

umounun st Ajuenb joex3 |

8G1 Jo gG| abed

02870AYZd00820} — Al Juswnooq Auedwo)

sojep uolje||eisul SnoLeA — palng saulladid I umoudun e/u ooy pajisodag
/661 - UMOUMUN UORIPUOD €zeLd WL Z90€ sbeg 1noi
d . sauladid Jje uo
9A0(E S suol}ipuo) (anoqe se suones07) sauljadid |1V 09t 968 S)e[\ puo. [ejo)
8661 - UMOUNUN UolIPUOD —paling Sjew p¢ — 652°0 d 01 000°0 dM Gl e mmww.hm__\,_v%%oﬂn_
/661 - Umouxun uonipuod —paung slew /| —6EY'6 dX O} LLE6 dM
/661 — Umouxun uonipuo) —paung slew € — 6287 d) 0} 669t dM . €Z€L1d uo
/661 — Umouyun uonpuod —paung Slew 6 — GZ€'Z d 01 692°Z dM ve st SIe|N puoi
/661 - Umouyun uonipuod —paung Slew G —+91°0 dM 0} 1L.20°0 dM
G661 - UMOUMUN UoRIPUOD —paling slew L€ —86/°G d) 0} 829°G dM gl 68 889¥N1d /2.1 1d
G661 — UMouyun uonipuo) —paung sjew g — 0S0°0 dM 0} 000°0 dM uo sjey puold
G661 — UMOUXUN UolIpuo) —paling Sjew L —8€0'9 dM 0} LZ6°S dM
= - —ob : vLLL1d / €2111d Uo
G661 — UMouxuN uonipuoD —palng Slew ¥ — y9p v dM O} L¥E't dM vl 0c SO PO
G661 - UMOUNUN UolIpUOD —paling Sjew G| — 080°0 d 01 000°0 dM
. . ) ¥851d uo
0002 ® G661 — UMOUXUN UOIIPUOD - paling slew 9L — L/1'6 dX O} LEL'6 dM 80 9l SIE Ui
G661 - UMOUXUN UOIIPUO) - palng Sjew € —0.0°0 dX 03 000°0 dM A € uo ﬂm_w,_mumcr.ﬂ
/661 - UMOUMUN UORIPUOY - paling slew 9 — 0%L'9 dM 0} €04°9 dM 18 74 UO
Y661 — UMoUMUN UOIPUOCY - paling Slew G- /109 dX 0} /66°G dM 60 0z SIBIN PUOI4
$661 - UMouMUN UoIIPUOY - paling sjlew 6 —0€0°0 dX 03 000°0 dM
Y661 — UMOUMUN UORIPUOD - paling slew 9Z — LGE'0L dM 03 L62°0L dM
Y661 - UMOUMUN UORIPUOY - paling slew ¥ —982°01 dM 0} ¥22°0L dM 68 1d UO
0002 8 9661 ‘¥66| — UMOUNUN UOIIPUOY - palng slew Ly — $0Z°0} d) 0} 9¥L 0} dM . 98 S)e\ puo.4
3N
Hoday v sauljadid easqns ealy JJamaH = E\_@




