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Project name:

Mariner Area Development

DECC Project reference:

D/4145/2012

Type of project:

Field Development

Undertaker Name:

Statoil (UK) Limited

One Kingdom Street

Address: London
W2 6BD

Licensees/Owners: Block 9/11a  Block 9/11b
Statoil (UK) Limited 65.1111% 92%
ENI ULX Limited 20.0000% 8%
ENI AEP Limited 6.6667% -
ENI UKCS Limited 2.2222% -
Alba Resources Limited (Nautical 6.0000% )
Petroleum)

Short description:

Statoil and its licence partners propose to develop the Mariner and
Mariner East fields that are located in Quadrant 9 of the UK northern
North Sea. The overall development proposal includes 50 wells and 92
sidetracks at Mariner field and 4 wells at Mariner East, the installation of a
production, drilling and quarters (PDQ) platform, a floating storage and
offloading unit (FSU), a subsea drilling template, a Pipeline End Manifold,
six Pipeline End Terminations, and associated infield, import and export
pipelines.

Wells at the Mariner field will be drilled from the PDQ platform and from a
jack-up drilling rig located alongside for a period of 4 to 5 years, while the
Mariner East wells will be drilled using a semi-submersible drilling rig. Oll
from the Mariner Area Development will be separated from gas and water
on the PDQ platform. Produced water from the development will be re-
injected back into the reservoir. The oil will be exported to and stored in
the FSU, and from there transferred to shuttle tankers for transport to
shore. Produced gas will be used to fuel the turbines on the PDQ, with
additional gas imported via a connection from the existing Vesterled
pipeline.

Anticipated commencement

of works:

2015

Date and reference number
of any earlier Statement

related to this project:

Not applicable

Signif icant environmental

impacts identified:

None

Statement prepared by:

Statoil (UK) Limited and BMT Cordah Limited
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ABBREVIATIONS
3LPP 3-layer Polypropylene Coating
puPa Micropascals
AHV Anchor Handling Vessel
ALARP As Low As Reasonably Practicable
AOR Asset Owner Representative
API American Petroleum Institute
Ba Barium
BAP Biodiversity Action Plan
BaSO4 Barium Sulphate
BAT Best Available Technique
bbl/day Barrels per day
bbls Barrels
BC Background Concentration
BCLT Business Case Leadership Team
BEP Best environmental practice
BGS British Geological Survey
BMIT Bottom Mounted Internal Turret
BOD Biological Oxygen Demand
BOP Blow-out Preventer
BSI British Standard Institute
CaCl Calcium Chloride
CCs Carbon Capture and Storage
Cd Cadmium
CEFAS Centre for Environment, Fisheries and Aquaculture Science
CFCs Chlorofluorocarbon gases
CH4 Methane
CHARM Chemical Hazard Assessment & Risk Management
CcO Carbon Monoxide
CO; Carbon Dioxide
CoP Cessation of Production
CPA Coastal Protection Act
Cr Chromium
Cu Copper
CVP Capital Value Process
dB Decibels
DECC 8. *RYHUQPHQWY{V '"HSDUWPHQW RI (QHUJ\ DQG
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DEFRA Department of Environment, Food and Rural Affairs
DES Drilling Equipment Set

DG1 Decision Gate (1, 2, 3,.. etc.)

DLE Dry Low Emission

DMA Dead Man Anchor

DNV Det Norse Veritas

DP (vessel) Dynamic Positioning / Dynamically Positioned
DPI EA Development and Production International, Europe and Asia
DQ Drilling Quarters

DSM Drilling Support Module

DSV Dive Support Vessel

DTI Department of Trade and Industry

DWT Dead Weight Tonnage

EC European Commission

EDU Energy Development Unit

EEA European Environment Agency

EEC European Economic Community

EEMS Environmental Emissions Monitoring System
EIA Environmental Impact Assessment

EMS Environmental Management System

EMT Environmental Management Team

ENVID Environmental Impact Identification

EPRA Early Phase Risk Assessment

EPC Engineering, Procurement and Construction
EPS European Protected Species

ERT Emergency Response Team

ES Environmental Statement

ESA Environmentally Sensitive Areas

ESP Electric Submersible Pump

EU European Union

ETS Emissions Trading Scheme

EUNIS The European Nature Information System
FBE Fusion Bonded Epoxy

FEED Front End Engineering Design

FEPA Food and Environment Protection Act
FLAGS Far North Liguids and Associated Gas System (pipeline)
FLO Fisheries Liaison Officer

FPSO Floating, Production, Storage and Offloading

PM150-PMS-023-002 iv July 2012
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FSL Fugro Survey Limited

FSU Floating Storage Unit

FUKA Frigg UK (pipeline)

GBS Gravity Based Structure

GRT Gross Register Tonnage

H,S Hydrogen Sulphide

HASS High Activity Sealed Source

HAZID Hazard Identification Study

HCFCs Hydrochlorofluorocarbon gases

Hg Mercury

HLV Heavy Lift Vessel

HOCNS Harmonised Offshore Chemical Notification Scheme

HP High Pressure

HSE Health and Safety Executive

HSE (Policy) Health, Safety and Environment

HTV Heavy Transport Vessel

Hz Hertz

IBA Important Bird Areas

ICES International Council for the Exploration of the Sea

IMO International Maritime Organisation

loP Institute of Petroleum

IOPP International Oil Pollution Prevention Certificate

IPPC Integrated Pollution Prevention and Control

1ISO International Standards Organisation

IUCN International Union for Conservation of Nature

JNCC Joint Nature Conservation Committee

KCI Potassium Chloride

kHz kilohertz

KISKA Kingfisher Information Service Cable Awareness

LAT Lowest Astronomical Tide

LCP Large Combustion Plant

LNR Local Nature Reserve

Lr Received Sound Level

Ls Source Sound Level

LSA Low Specific Activity

LTOBM Low Toxicity Oil Based Mud

LWD Logging While Drilling

MARPOL The International Convention for the Prevention of Pollution from Ships
PM150-PMS-023-002 % July 2012
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max Maximum

MCA Maritime and Coastguard Agency

MCAA Marine and Coastal Access Act

MCZ Marine Conservation Zone

MDAC Methane Derived Authigenic Carbonate
min Minimum

MMO Marine Management Organisation

MoD Ministry of Defence

MPA Marine Protected Area

MS Marine Scotland

MSA Marine (Scotland) Act

MW Mega Watt

MWD Measurement While Drilling

N/A Not Applicable

N2O Nitrous Oxide

NacCl Sodium Chloride

ND Not Detected

NER New Entrants Reserve

nm Nautical mile

NNR National Nature Reserve

NNS Northern North Sea

NO No Data

NOx Oxides of nitrogen

NO, Nitrogen dioxide

NORBRIT Norway-UK Joint Contingency Plan
NORM Naturally Occurring Radioactive Materials
NSA National Scenic Area

NSTF North Sea Task Force

OBF Oil Based Fluid

OBM Oil Based Mud

OCNS Offshore Chemical Notification Scheme
OIM Offshore Installation Manager

OPEP Qil Pollution Emergency Plan

OPF Organic Phase Fluids

OPPC Oil Pollution Prevention and Control
OPRC Qil Pollution Preparedness, Response and Co-operation
OSCAR Qil Spill Contingency and Response model
OSPAR Oslo and Paris Conventions for the protection of the marine environment of

PM150-PMS-023-002 vi July 2012
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the North-East Atlantic
ovi Offshore Vulnerability Index
Pa Pascals
PAH Polycyclic Aromatic Hydrocarbons
Pb Lead
PCB Poly Chlorinated Biphenyls
PCZ Preferred Conservation Zones
PDQ Production Drilling Quarters
PEXA (Military) Practice and Exercise Area
PLEM Pipeline End Manifold
PLET Pipeline End Termination
PON Petroleum Operations Notice
POPA Prevention of Qil Pollution Act
PPC Pollution, Prevention and Control
PPD Public Participation Directive
ppb Parts per Billion
ppm Parts per Million
ppt Parts per Thousand
PTS Permanent Threshold Shift (to hearing)
PW Produced Water
PWA Pipeline Works Authorisation
PWRI Produced Water Re-Injection
Q Annual Quarter
RA Reference Areas
REACH Registration, Evaluation, Authorisation and Restriction of Chemicals
ROV Remotely Operated Vehicle
SAC Special Area of Conservation (c-candidate, d-draft, m-marine, p-possible)
SAGE Scottish Area Gas Evacuation
SAST Seabirds at Sea Team
SBF Synthetic Based Fluid
SBM Synthetic Based Muds
SCANS Small Cetaceans Abundance in the North Sea and Adjacent waters
SCI Sites of Community Importance
SCOS Special Committee on Seals
SDS Stern Discharge System
SEA Strategic Environmental Assessment
SEL Sound Exposure Level
SEPA Scottish Environment Protection Agency

PM150-PMS-023-002 vii July 2012
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SFF Scottish Fishermans Federation
SMRU Sea Mammal Research Unit
SNH Scottish Natural Heritage
SO> Sulphur Dioxide
SOE State of the Environment
SOPEP Shipboard Qil Pollution Emergency Plan
The Representative of the Secretary of State for Energy and Climate
SOSREP Change
SO« Oxides of Sulphur
SPA Special Protection Area
SPL Sound Pressure Level
spp. Species (plural)
SS Suspended Solids
SSCV Semi-submersible Crane Vessel
SSIvV Subsea Isolation Valve
SSSi Sites of Special Scientific Interest
STL Submerged Turret Loading
tan Tangent (function)
THC Total Hydrocarbon Concentration
TPD Technology, Projects and Drilling
TR Technical Requirement
uB Undersea Boat
UHB Upheaval Buckling
UKCS United Kingdom Continental Shelf
UKHO United Kingdom Hydrographic Office
UKOOA United Kingdom Offshore Operators Association
UKOPP UK Qil Pollution Prevention
UNESCO United Nations Educational, Scientific and Cultural Organization
us United States
VMR Voluntary Marine Reserves
VMS Vessel Monitoring System
VOC Volatile Organic Compound
VSP Vertical Seismic Profiling
WBM Water Based Mud
WEEE Waste Electrical and Electronic Equipment Directive
WHS World Heritage Site
WWI World War |
WWII World War Il
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Benthic fauna Organisms that live on, near, or in the bottom sediments of the seabed.
Benthos 6HH pXHRWD XQDY
Biogeographic area An area of the Earth as defined by the flora and fauna found there.

A North Sea acreage sub-division measuring approximately 10km x
Block 20km forming part of a quadrant, e.g. Block 21/05 is the 5th block of
Quadrant 21.

System of valves connected to the wellhead while drilling, which can be
Blow-out preventer closed over the wellhead to prevent uncontrolled, sometimes explosive

release of hydrocarbons from the wellbore.

Centre for Environment, ) )
] ) The government agency which approves chemicals for offshore use
Fisheries and )
] (amongst other functions).
Aquaculture Science

Cetaceans Agquatic mammals e.g. whales, dolphins and porpoise.

A class of mollusc characterised by bilateral body symmetry, reduction
Cephalopods and internalisation of the shell and modification of the foot into

tentacles. Examples include squid, cuttlefish, octopus and nautilus.

Small crustaceans whose adult stage usually includes a single eye in
Copepods the centre of the head. The free living marine species form a vital part
of many marine food webs.

$ PHDVXUH RI WKH OHYHO RI VRXQG DERYH
RU LWV 3 SHUFHSWLRQ OHYHO’

dBHT

The zone that is the part of the sea or ocean (or deep lake) comprising
Demersal the water column that is near to (and is significantly affected by) the

seabed.

Historically the regulatory authority for the offshore oil and gas industry,
DTI this agency has been dissolved and its energy-related responsibilities
now fall to DECC.

A group of eukaryotic algae that secrete characteristic cell walls
D consisting of two separate halves with an overlap between them.

iatoms
Diatoms reproduce by binary fission and often exist as single cells, but

some species form colonies of chains.

) A diverse group of eukaryotic algae that often have two protruding
Dinoflagellates i o
flagellae used for propelling and directing the cell.

An agent added to a suspension to improve the separation of particles.

) Dispersants added to spilled oil can help the oil break up into smaller
Dispersant ) ) ) )
droplets, increasing the exposed surface area and increasing the rate of

degradation.

PM150-PMS-023-002 iX July 2012
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Dynamic Positioning

A system of sensors and thrusters on a vessel which allows it to
PDLOQWDLQ SRVLWLRQ XVLQJ VDWHOOLWH W

and power.

Ecosystem

The physical environment and associated organisms that interact in a

given area. There is no defined size for an ecosystem.

Environmental Impact

Assessment

A process to identify and assess the impacts associated with a

particular activity, plan or project.

Environmental

Management System

A formal system which ensures that a company has control of its

environmental performance.

Environmental

Statement

$ UHSRUW VHWWLQJ RXW WKH ILQGLQJV RI (O

environmental impacts.

European protected

Species that are listed in Annex IV of the habitats directive, and are

species therefore protected from harm or disturbance by European law.
Epibiotic An organism that lives on the surface of another organism.
Epifauna Fauna inhabiting the surface of rocks, sediment or other fauna/flora.

European Commission

Body made up of commissioners from each EU country, responsible for
representing the common European interest, with the power to instigate

and apply changes in European law to all EU countries.

Fauna

Animal life.

Floating Storage Unit

A ship that is either purpose-built or heavily modified to receive
hydrocarbons from offshore wells and store them until they are

offloaded onto tankers for shipping ashore.

Flora Plant life.
Infauna Fauna that lives within sediments.
Krill Shrimp-like marine animals, found in all oceans of the world.

Marine Scotland

A government consultee and a lead marine management organisation
in Scotland, bringing together the functions of the Fisheries Research
Services ( Marine Scotland Science), the Scottish Fisheries Protection
Agency ( Marine Scotland Compliance) and the Scottish Government

Marine Directorate.

Manifold

The branch pipe arrangement which connects the valve parts of

multiple pipes

Meroplankton

Plankton consisting of organisms at a certain life cycle stage (in

particular larvae) that do not spend other stages of their lifecycles as

plankton.
Motil Organisms that are able to propel themselves from one place to
otile
another.
Niche An environment that is different from the surrounding area and that
PM150-PMS-023-002 X July 2012
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requires the organisms exploiting it to be specialised in ways not

generally found in the surrounding area.

Notice to Mariners

Admiralty Notice to Mariners contain all the corrections, alterations and
amendments for the UK Hydrographic Office worldwide series of
Admiralty Charts and Publications, published weekly as booklets, which

are despatched directly from the UKHO.

Organic Compounds Containing Carbon and Hydrogen.
Any water in the sea that is not close to the bottom or near to the shore.
Pelagic Marine animals that live in the water column of coastal, ocean and lake
waters, but not on the bottom of the sea or the lake.
) In this context defined as the upper 20 m of the water column which
Photic zone ) ) )
receives enough light for photosynthesis to occur.
Phytoplankton Planktonic organisms that obtain energy through photosynthesis.
Risk The combination of the probability of an event and a measure of the
is
consequence.
Salinity The salt content, in this case of a body of water.
Organisms that are essentially fixed in one location, and unable to
Sedentary
move.
Semi-diurnal Occurring twice daily.
o Separation of a body of water into two or more distinct layers due to
Stratification ) ] )
differences in density or temperature.
) The area between the low water line and the edge of the continental
Sublittoral
shelf.
In this context, any surface which could provide a habitat for an
Substrate ) o )
organism to live, i.e., a rock outcropping or area of sand.
s Arise in water level above that expected due to tidal effects alone; the
urge . ] . .
primary causes are wind action and low atmospheric pressure.
An area in the water column where there is a rapid temperature change
) with increasing depth. This is due to stratification between warmer, well
Thermocline ) .
mixed, less dense water in the surface layer and deeper, colder water
below.
] Tie-backs connect new oil and gas discoveries to existing production
Tie-Back o
facilities.
Topography The surface features of the seabed.
) In this context, animals that tend to move through areas rather than stay
Transient ) ] ) )
in a given area for a long period of time.
UKCS United Kingdom Continental shelf. Waters in which the UK Government

has jurisdiction over oil and gas activity

PM150-PMS-023-002 Xi July 2012
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Subsea pipe or cable connecting structures such as wellheads and
Umbilical subsea distribution units. Can be used to carry chemicals, hydraulic

fluids and electricity supply.

A theoretical column through a body of water from the surface to the
Water column sediments. This concept can be helpful when considering the different

processes that occur at different depths.

] A structure fixed to the seabed which comprises a system of valves to
Christmas tree ) ) )
control flow from a well into production flowlines.

Broadly defined as heterotrophic (deriving energy from organic matter)

Zooplankton planktonic organisms, although some protozoan zooplankton species

can derive energy both from sunlight and by feeding on organic matter.

PM150-PMS-023-002 Xii July 2012
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Introduction

This non-technical summary outlines the findings of the environmental impact
assessment conducted by Statoil (UK) Limited (Statoil) for the proposed Mariner Area
Development. The detailed assessment is presented within the Environmental
Statement.

The Mariner Area Development covers the Mariner field located in part Block 9/11a of
the UK northern North Sea, together with the smaller nearby Mariner East field in part
Block 9/11b (Figure i). The Mariner Area Development is located approximately 130
km from the nearest UK coastline and approximately 40 km northwest from the
UK/Norway median line.

The concept for the Mariner Area Development comprises (Figure ii ):

x Installation and operation of a fixed steel jacket platform at the Mariner field. The
jacket will be secured by 24 piles hammered into the seabed;

X Installation and operation of a ship-shaped floating storage and offloading unit
(FSU) at the Mariner field for the storage and transfer of crude and diluents. The
FSU will be secured to the seabed by 12 to 16 suction piles or anchors;

X  Two drilling centres. One drilling centre at the Mariner field, drilled via a platform-
mounted drilling unit plus a jack-up drilling unit. The other at the Mariner East field,
drilled using a semi-submersible drilling rig;

x  Fifty active wells and 92 sidetracks at the Mariner field, comprising 76 production
wells, 64 produced water re-injectors, a make-up water well and a waste disposal
well;

x  Four production wells at the Mariner East field;

x  Adiluent import pipeline connecting the FSU to the Mariner platform;

X A crude export pipeline connecting the Mariner platform to the FSU;

X A gas import pipeline connecting the Mariner platform to the existing Vesterled
pipeline;

X  Six pipeline end terminals connecting subsea structures to each other;

x A pipeline end manifold connecting the gas import pipeline to the existing Vesterled
pipeline;

X A subsea template at the Mariner East field;

PM150-PMS-023-002 NTS -1 July 2012



Mariner Area Development -
Non-Technical Summary

1°00° 1°12' 1°24
BRUCE
: i
59°40N estchod
6w 5'W 4w
/
e
P
/I
A1
il
Al
all
/| :
== ]
60°N -
son || IF i L
58°N St | g Y {
|
f
y
[
73
Pipelines
Legend UKCS Quadrants P Bathymetry
PDQ Oil pipelines
. FSU UKCS Licensed Blocks Gas pipelines 0-100m
. 100-200 m
o Vesteeled tee UK Median line Hydrocarbon fields
* Mariner East Drilling template —— - Proposed pipelines j Condensate 200-300 m
Ll Gas
Gas import pipeline R Surface Instalation B oi 300-400 m
|:I Mariner Licences power line 400-500 m
supply pipe

Land

Projection: WGS 84 ESPG: 4326

Figure i: Location of the Mariner Area Development in the northern N orth Sea
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X A crude export pipeline connecting the Mariner East subsea template to the
Mariner platform;

X A power and utility umbilical connecting the Mariner East subsea template to the
Mariner platform;

x A 73 km fibre optic communication cable connecting the Mariner platform to the
existing Heimdal platform on the Norwegian continental shelf;

X A subsea isolation valve (SSIV) in the gas import pipeline, close to the Mariner
platform; and

X  Various supporting offshore vessels.

Statoil plan to commence activities at the Mariner Area Development in Q3 2015, with
first oil from the Mariner field expected in Q1 2017 and first oil from the Mariner East
field in 2019. The Mariner Area Development is expected to have a field life of 40 years.

Mariner East
Maureen Reservoir

Mariner Heimdal S N

Reservoir ‘ 1 !
.~ Diluent 1
1
1

N
| source

Figure ii: Schematic of the proposed Mariner Area Development

The environmental impact assessment and the Environmental Statement have been
prepared by Statoil in accordance with The Offshore Petroleum Production and
Pipelines (Assessment of Environmental Effects) Regulations 1999 (as amended),
which require the evaluation of projects likely to have a significant effect on the offshore
environment. Additionally, the ES is formally required under these regulations because
Mariner and Mariner East will be two new field developments.

PM150-PMS-023-002 NTS -3 July 2012
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The aim of the environmental impact assessment is to assess the potential
environmental and socioeconomic impacts that may arise from the proposed Mariner
Area Development and to identify measures that will be put in place during design,
construction and operations to prevent or minimise these impacts. The Environmental
Statement summarises the environmental impact assessment process and outcome.
The scope of the environmental impact assessment was developed and agreed during a
scoping consultation process.

Consultation has been an important part of the environmental impact assessment
process. During the course of the environmental assessment, Statoil consulted with
stakeholders potentially having an interest in the proposed Mariner Area Development.
The relevant stakeholders were identified and contacted at an early stage to enable
them to provide input into the environmental assessment and project design. Any
concerns or comments raised during the consultations have been included and
addressed within the Environmental Statement.

Project Summary

The proposed Mariner Area Development includes the installation of a new steel jacket
platform at the Mariner field, with a permanent drilling rig on the jacket structure (Figure
ii). A jack-up drilling rig positioned alongside the platform will assist drilling operations
at Mariner for a period of 4 to 5 years.

Statoil propose to drill a total of 50 wells and 92 sidetracks at the Mariner field. There
are two reservoir formations at Mariner: one in the Maureen sands and one in the
overlying Heimdal sands. The Maureen reservoir will be drilled and produced first, via
single production wells and single produced water injector wells. The Heimdal reservoir
will be drilled and produced later, with dual and single production wells and single
produced water injectors.

The Mariner East field will be developed by drilling 4 wells from a semi-submersible
drilling rig, through a subsea template located 5 km south-east of the Mariner platform.
Drilling at Mariner East will occur concurrently with drilling at the Mariner field.

All the Mariner and Mariner East wells will be equipped with screens for sand control
and with electric submersible pumps for lifting the heavy crude from the reservoirs.

The top-hole sections of the wells will be drilled using seawater and high viscosity
sweeps and subsequent sections will be drilled with water-based mud (WBM) and low-
toxicity oil-base mud (LTOBM). Statoil currently have two options under consideration

PM150-PMS-023-002 NTS -4 July 2012
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for the disposal for the LTOBM mud and cuttings generated from the reservoir sections;
containment offshore with disposal onshore, or thermal treatment offshore.

Figure iii: | llustration of the Mariner platform and jack -up drilling rig

All the pipelines and umbilicals installed at the Mariner Area Development will be
trenched and backfilled. Concrete mattresses and rock-dump will be used to protect the
subsea infrastructure as required.

The Mariner and Mariner East crude oil will be stabilised at the Mariner platform and
transferred by pipeline to a ship-shaped Floating Storage and Offloading Unit, before
being offloaded to shuttle tankers for transport to shore. A diluent will be used to reduce
the crude oil viscosity and density. This diluent will be imported by shuttle tanker, stored
on the FSU, transferred by pipeline to the Mariner platform and injected upstream of the
electrical submersible pumps or upstream of the process for flow-assurance and
separation purposes.

PM150-PMS-023-002 NTS -5 July 2012
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Water produced from the reservoirs will normally be re-injected for pressure support and
water flooding. During periods when produced water re-injection is not possible, the
produced water will be treated to the required oil in water level and disposed overboard
to sea. Produced gas will primarily be used for fuel, but will be insufficient to meet all of
WKH S OoDanergydiéntands. Additional fuel gas will be imported from the Vesterled
pipeline. Some produced gas will be flared.

The Mariner Area Development is expected to produce a maximum of 76,000 bbls /
calendar day of crude oil, with a total oil and diluents capacity of approximately 80,000
bbls/day. The Mariner East field will produce a maximum of 22,000 bbls/ calendar day
of crude oil, but at a time when Mariner production is below plateau rates, such that the
combined development production rate will not exceed 76,000 bbls/day of crude or
80,000 bbls / day of oil plus diluent.

Environmental Sensitivities

The Mariner Area Development is located in an area that is typical of the offshore
regions of the northern North Sea where hydrographical, meteorological, geological and
biological characteristics are relatively uniform over large areas. A summary of the
environmental sensitivities in the vicinity of the Mariner Area Development are
presented in Table i. Users of the area are mainly associated with oil and gas
exploration and development, shipping and fishing.

Table i: Summary of environmental sensitivities in the vicinity of the Mariner Area
Development

Physical environment

Bathymetry : Seabed topography is flat with a gentle downward slope to the west. Water depths range
between 97 and 112 m.

Water masses, currents and meteorology:
Typical current and wave patterns for the northern North Sea.

Salinity and Temperature :
Water column prone to stratify in the summer between June and September at depths of thermocline up to
50 m. Salinity relatively uniform at all depths.

Sediments type and features:
Sediments are sand to muddy sand with occasional patches of coarser sediment and boulders.

Chemical environment

Seabed chemistry: There are no elevated levels of THC, PAH or heavy metals.

Biological environment

Plankton: Typical plankton community and seasonality for the northern North Sea.

Benthic Fauna:

Studies in the vicinity of the Mariner Area Development indicate that the benthos in the area is typical of
benthic species for this part of the northern North Sea. No species or habitats of conservation importance
were recorded during environmental baseline surveys.
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Table i (continued): Summary of environmental sensitivities in the vicinity of the
Mariner Area Development

Biological environment  (continued)

Finfish and Shellfish Populations:

The proposed development is located in spawning grounds of demersal species cod (Jan- Apr); haddock
(Feb-May); whiting (Feb -June); saithe (Jan-Apr); Norway pout (Mar- May); Nephrops (throughout the year
with peak Apr to Jun) and sandeel (Nov - Feb). The proposed development coincides with nursery areas for
haddock, whiting, Norway pout, Nephrops, blue whiting, mackerel, European hake, ling, anglerfish, sandeels

and herring.
Marine Mammals

Harbour porpoise, minke whale, killer whales and white- beaked dolphin have been recorded as present in
the area with low to medium densities. The most sensitive periods for marine mammals in the area are from
February to March, from June to September and in October when abundance of marine mammals in the

area ranges from medium to very high.
W ) R R VU

Seabirds:

The most sensitive times of the year for seabirds are October to November when the seabird vulnerability is
3YHU\ KLJK°” DQG LQ -DQXDU\ DQG -XO\ ZKHQ WKH YXOQHUDELOLW
Habitats Directive: Annex | Habitat s:

No Annex | habitats or species of conservation concern have been found in the area such as Annex |
Submarine structures made by leaking gases, pockmarks, MDAC derived outcrops, bubbling reefs and
Annex | Reef such as stony, bedrock or biogenic reefs.

Habitats Directive: Annex Il Species:

Harbour porpoise is the only Annex Il species which has been sighted in the surroundings of the proposed
development with very high abundance in February and hii]h abundance in July.

D | L A o o |

Key :

| | Low Fﬁ| Moderate -I High - Very High | ND | No Data

Assessment of potential impacts

An assessment of the potential impacts associated with the Mariner Area Development
was conducted through identification of the key environmental issues during workshops
and stakeholder consultation; evaluation of mitigation and management measures to
reduce or remove negative environmental impacts; detailed assessment of key issues;
and determination of residual impacts.
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The following potential impacts were identified as having the greatest significance to the
environment:

x localised disturbance to the seabed;
x discharges to sea;

X underwater noise;

x long-term physical presence;

X atmospheric emissions; and

X accidental hydrocarbon release.

Localised disturbance to the seabed

The Mariner Area Development will result in disturbance to the seabed during from the
placement of the platform jacket structure and the jack-up drilling rig on the seabed, the
mooring system of the FSU, the subsea infrastructure, the pipeline installation vessels
and the various support vessels.

These operations will result in a short-term increase in water column turbidity as
sediment is disturbed and could result in disturbance to fish and other organisms that
live on or spawn on the seabed, through resuspension of sediment, and disturbance to
benthic organisms and seabed spawning fish.

Drilling rig operations are expected to have a short-term impact on approximately 0.032
km? of seabed. Once the semi-submersible drilling rig anchors and the jack-up drilling
rig spud cans are removed, the seabed areas disturbed by these operations are
expected to recover naturally through the physical processes of sediment redistribution
and biological processes of immigration and reproduction.

The subsea infrastructure and the FSU moorings will remain on the seabed for the
duration of the Mariner field life and represent a longer-term impact to the seabed. The

estimated total area of impact is 3.2 km?.

Seabed disturbance as a result of the Mariner Area Development will represent an
additional impact. However, the majority of the seabed disturbance will result from the
short-term operations of anchoring, trenching and backfill from which physical and
biological recovery is expected to be rapid.
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Discharges to sea

The Mariner Area Development will result in discharges to sea during the drilling (mud,
cuttings and cement), installation and commissioning (leak testing of pipelines), and
operational (produced water, production chemicals, deck drainage and ballast water)
stages.

Drilling

Drilling of the Mariner Area Development wells will generate drill cuttings containing both
water based muds and oil-based muds. The water-based mud and cuttings from the top
sections will be discharged overboard and/or to the seabed. Statoil are considering
either thermal treatment offshore, or containment and shipment back to shore for the
low-toxicity oil based mud and cuttings from the lower well sections. If thermally treated
the fine particles will be discharged to sea or shipped to shore.

The main environmental issues arising from the discharge of the water based and
thermally treated low-toxicity oil based muds and cuttings are likely to be smothering of
benthic fauna on the seabed and fish spawning grounds. This may result in mortality to
some benthic (seabed) organisms and temporary alteration to and loss of their benthic
habitat. However, this habitat is likely to recover over time as a result of dispersion,
dilution and breakdown of drilling chemicals, spreading and dispersion of cuttings, re-
working of the sediment by burrowing organisms and recolonisation of cuttings by
seabed benthic organisms typical of the Mariner area.

There were no Annex | habitats identified in the area, with the nearest identified
potential Methane Derived Authigenic Carbonate MDAC location situated approximately
100 km from the proposed development. The results of cuttings dispersion modelling
indicate that mud and cuttings could extend to 0.5 km from the discharge point,
therefore the discharge of mud and cuttings is highly unlikely to have an impact on any
Annex | habitats.

There could be localised disturbance to seabed spawning species, of which the
demersal living and spawning species Nephrops and sandeel potentially occur in the
development area.

Nephrops and sandeel spawning habitat may be smothered by cuttings, resulting in
mortality or disturbance to these species. However, the sediment type in the
development area is not optimal Nephrops habitat and it is unlikely that large areas of
Nephrops habitat are present. Although the sandy sediments at the development area
can provide a suitable sandeel habitat, a widespread distribution of sandeels over the
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North Sea would mean only a small fraction of the population is potentially affected by
the development. Consequently, it is unlikely that there would be a significant impact on
the Nephrops and sandeel populations.

Installation and commissioning

The permitted discharge of chemicals to the marine environment is a routine part of
subsea installation operations. The quantities and types of chemicals to be used and
discharged will be determined during the detailed design and will be selected in order to
minimise hazards to the environment in accordance with the chemical permits obtained
under Offshore Chemical Regulations 2002 (as amended). Where practicable Statoil
will give priority to the selection and use of low dosage, low risk chemicals and will
minimise the total volume of discharges.

During pipeline testing and commissioning, inhibited seawater may be released into the
water column, with potential impacts on marine organisms in the immediate vicinity.
Organisms most at risk would include planktonic and sessile organisms. The short-term
permitted release of this water is not likely to have a significant impact on marine
organisms but this will be fully risk-assessed when the specific chemical constituents
and release locations are determined.

Operations

The discharge of produced water has the potential to impact upon marine organisms in
the water column and on the seabed. The principal route for disposal of the treated
produced water from the Mariner wells will be by re-injection. However, during periods
when the produced water reinjection system is unavailable (e.g. during start up),
produced water will be disposed of to sea. Before disposal, water will be treated to the
regulatory oil-in-water standard of less than 30 mg/I.

A range of chemicals will be used in the operation of the process and utilities systems.
Chemicals will be stored within closed systems but will also be present in low
concentrations within systems such as the oil and water phase of the process system.

Underwater noise

Underwater noise has the potential to affect marine mammals including cetaceans,
several species of which are known to occur in the area. The Mariner Area
Development will generate underwater noise from, for example, drilling, piling, vessels
and helicopter operations, as well as production operations.
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A detailed impact assessment of this noise, carried out according to Joint Nature
Conservation Committee guidelines, indicates that cetaceans and other marine
mammals are unlikely to be significantly affected, and there will be no injury to
cetaceans from any associated noise source.

Drilling and vessel noise is not predicted to cause more than minor disturbance to
individual cetaceans. The most significant source of underwater noise is expected to be
the piling of the platform jacket structure to the seafloor. Piling involves repeated impact
of a pile using a hydraulic hammer in order to drive the pile to the desired depth.

It is predicted that a small number of cetaceans may be disturbed during these piling
operations but are likely to return to the area once piling has ceased. The zone of
disturbance may extend to 64 km. The piling operations will last between a few hours to
several days, so it is not expected this activity will cause significant negative impacts on
cetacean populations. Statoil will apply best practice mitigation measures to minimise
any risk of disturbance, including the use of marine mammal observers, passive
acoustic monitors and soft-starts (slow increase in power) of the piling.

Noise generated by vessels and drilling will contribute to the existing ambient noise
already generated by vessels, shipping and construction in this well developed area of
the North Sea. Therefore, there is unlikely to be a transboundary or global impact from
the noise generated by the proposed development.

Long -term physical presence

The temporary and long term physical presence of the Mariner Area Development
platform, FSU, drilling rigs, pipelines, subsea infrastructure, and various support vessels
have the potential to interfere with commercial fishing and other users of the sea.

The development pipelines and umbilical will be trenched and buried. Once trenched
and buried, the pipelines and umbilical are unlikely to represent a hazard to fishing gear.
Statoil only plans to use spot (localised) rockdump as required along the length of the
pipelines to protect against upheaval buckling. There may be a slightly increased risk of
fishing gear interaction with areas of spot rockdump but the risk will be minimised by
careful planning of trenching and backfilling operations to minimise the quantity of rock
required. The profile of rockdump will be contoured to ensure that trawl gear can pass
over it.

The pipeline end manifold, pipeline end terminals, and Mariner East subsea template
will all have fishing friendly protective structures designed to mitigate the potential for
fishing gear interaction, and will be recorded on Admiralty charts and notified via
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M.LQJILVKHU YTHe hhistithwakd FSU will be surrounded by 500 m exclusion
zones.

Significant impacts on other users of the sea are not expected as fishing effort and value
in the area are medium, shipping activity is low and the area is not important for military
training.

Atmospheric emissions

During installation and start up activities, there will be gaseous atmospheric emissions
from consumption of diesel fuel by vessels, helicopters and the drilling rigs. Helicopters
will also consume helifuel.

Operational emissions will arise from fuel consumption on the platform, drilling units and
FSU, venting from tanker loading periodic venting and flaring, and fugitive emission
sources.

These emissions will cause short-term deterioration of local air-quality within a few
metres of the point of the discharge. The exposed offshore conditions will promote the
rapid dispersion of emissions, which are not expected to have a significant impact on
any biological receptors in the area.

From a global perspective, gaseous atmospheric emissions have the potential to
contribute to greenhouse gas emissions and climate change. An assessment
quantifying the significant sources of emissions associated with the Mariner Area
Development concluded that the development will represent a small proportion of
emissions typically arising from UK offshore oil and gas production. Statoil is committed
to reducing emissions to as low as reasonably practicable from all sources by using
Best Available Technology and managing operations to maximise efficiency and,
minimise fuel consumption .

Accidental events

Accidental spills of hydrocarbons are recognised as potentially damaging to the
environment, although accidental events that could cause large-scale spillage of oil are
unlikely to occur. Statoil will ensure that appropriate measures are in place during all
phases of the development to reduce the risk of hydrocarbon spills to as low as
reasonably practicable.

Qil spill modelling has been conducted for the potential worst case spill scenarios, being
a vessel collision with the FSU and a catastrophic event involving the FSU leading to
loss of a majority of the oil inventory.
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The spatial extent of the resulting slick will vary depending on the loss scenario. The
location of the Mariner Area Development, combined with the circulatory nature of
prevailing currents, results in a low probability of oil reaching a shoreline. However, the
worst case scenarios that have been modelled do have a possibility of causing oil
beaching on Shetland or along the Norwegian coastline.

The potential receptors that could be significantly impacted from an accidental spill
event include seabirds and environmentally sensitive coastal areas.

The potential risk to seabirds from oil and diesel pollution is through damage to feathers
resulting in loss of mobility, buoyancy, insulation and waterproofing. Birds may also be
at risk from toxicity through ingestion of hydrocarbons and may face starvation through
depletion of food sources. Overall, the seabird vulnerability to oil pollution within the
development area LViighfWR pPRGHUDWHY

Several marine mammal species occur regularly in the development area, although only
a few individuals are ever present at any one time. It is unlikely that the viability of any
species would be impacted in the event of an accidental hydrocarbon spill associated
with the Mariner Area Development.

Fish species found within the area occur throughout the North Sea and no significant
threat to fish populations from accidental hydrocarbon spill would be expected.
Although fisherman and other sea users may be impacted by an oil spill, the impacts will
likely only last while there is oil on the sea surface, which may temporarily restrict
access. It is unlikely that there will be any long term socioeconomic impacts on these
industries.

An accidental release of chemicals could result in a localised impact around the
discharge point. All chemicals will have been approved for use under the relevant
chemical permit and so would be unlikely to present a significant environmental risk.

Statoil will prepare Oil Pollution Emergency Plans to cover the Mariner and Mariner East
operations in accordance with current DECC guidelines. Statoil | prevention measures,
mitigation measures and contingency plans will consider all foreseeable spill risks and
will ensure that the spill risk is reduced to as low as reasonably practicable. The
contingency plans will ensure that an appropriate response is made to any spill in order
to minimise any impact on the environment.

A worst case release of crude and diesel oil from the total loss of FSU inventory would
be likely to have a transboundary impact. However, an incident of this magnitude would
have a very low probability of occurrence.
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Environmental Management

Statoil has an Environment Management System which is fully compatible with the
recognised environmental management standards including to 1ISO 14001.

Statoil are committed to minimising the environmental impact of its activities. The
activities associated with the Mariner Area Development will be conducted in
accordance with 6 WDWRLOTV (Q YWahbBemErit QSASERA. Continuous
improvement in environmental performance is sought through effective project planning
and implementation, emission reduction, waste minimisation, waste management, and
energy conservation. Statoil, as the licence operator of the Mariner and Mariner East
fields, retains ultimate liability and accountability for the field. Specific commitments for
the Mariner Area Development are presented in the Environmental Statement.

Conclusions

The Mariner Area Development is not expected to result in significant environmental
effects. The proposed development is very limited in extent and is located in an area
which is typical of the northern North Sea in terms of habitat and marine life.

The controls on operations have been designed to ensure that robust environmental
safeguards will be put in place and preventative measures have been designed to
minimise any potential environmental risks. Statoil believe that the measures that will
be taken to minimise the environmental effects associated with the Mariner Area
Development represent an appropriate balance between protecting the environment and
securing the economic benefits of the proposed project.
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1.1 Proje ct Background and Purpose
This Environmental Statement (ES) presents the findings of an Environmental Impact
Assessment (EIA) for the proposed development of the Mariner Area Development which
consists of the Mariner field, located within Block 9/11a, and the Mariner East field,
located within Block 9/11b, both in the UKCS northern North Sea. As the licence operator
of these blocks, Statoil (UK) Limited (Statoil) and their commercial partners are proposing
to develop the Mariner and the Mariner East discoveries. Table 1.1 provides a breakdown
of the commercial interests in Blocks 9/11a and 9/11b.
Table 1.1: Summary of block interests
Company ] Block 9/11a Block 9/11b
Statoil (UK) Limited 65.1111% 92.0%
ENI ULX Limited 20.0000% 8.0%
ENI AEP Limited 6.6667%
ENI UKCS Limited 2.2222%
Alba Resources Limited (Nautical 6.0000%
Petroleum)
1.2 Purpose of the Environmental Statement

This ES has been prepared by Statoil (UK) Limited (Statoil) in conjunction with BMT
Cordah Limited. An ES is a means of submitting to the regulatory authority, statutory
consultees, non-government organisations and the wider public the findings of an
assessment of the likely effects on the environment of the proposed activity. The Mariner
Area Development ES is a key management document for the Mariner Area Development
Project and has been prepared in line with Statoil  MSE Policy.

Submission of an ES to the Department of Energy and Climate Change (DECC) is a legal
requirement for projects designed to produce 500 tonnes (3,750 bbls) or more per day of
oil, or 500,000 cubic metres or more of gas per day, under the Offshore Petroleum
Production and Pipelines (Assessment of Environmental Effects) Regulations 1998 (as
amended).

The ES is also prepared in support of the Field Development Plans for the Mariner and
Mariner East fields. In addition to the ES, Statoil will prepare Petroleum Operation Notices
(PONSs) 15Bs, 15Cs and 15D for submittal to DECC for chemical use and discharge during
the initial stages of the proposed operations at the Mariner Area Development. These will
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be prepared once details of chemical usage and discharge have been finalised. Figure
1.1 illustrates the EIA process and PON requirements for the Mariner Area Development.

Mariner Area Development

Mariner Field Mariner East Field

|

Environmental Statement (ES) required under:

F Offshore Petroleum Production and Pipe-lines (Assessmentof Environmental
Effect) Regulations 1998 (as amended)

I Petroleum Act1998 (supporting Field Development Plans)

Petroleum Operation Notice (PON) 15 preparation:

PON 15B Application for direction to drill the wells under Section 6(2)

Application for a chemical permitto use and discharge chemicals
during drilling operations

PON15C Application for direction for a pipeline under Section 6(2)

Application fora chemical permitto use and discharge chemicals
during pipeline operations

PON15D Application for direction for production operations under Section
6(2)

Application fora chemical permitto use and discharge chemicals
during production operations

Figure 1. 1: EIA and PON requirem ents for the initial stages of the Mariner Area
Development

An EIA is an important management tool used by Statoil to ensure that environmental
considerations are incorporated into all project-planning and decision-making. At the
heart of the EIA is a hazards and effects management process that comprises five main
stages:

X characterisation of the receiving environment;

x identification of potential environmental impacts associated with the project;
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X assessment of the significance of potential impacts from planned activities;

X assessment of the significance of potential impacts from accidental or unplanned
events; and

x development of controls to eliminate or reduce the severity of identified impacts, and
plans to avoid or reduce the likelihood of accidental or unplanned events.

In conducting the EIA, consideration was given to potential local, regional, cumulative and
transboundary effects from the offshore development operations.

The EIA is an evaluation process which enables those responsible for the project, other
interested parties (referred to as stakeholders) and the statutory authorities to understand
the significant environmental impacts and risks (potential impacts), the methods of
managing risk and the benefits that are likely to occur. This allows the stakeholders to
contribute to the decisions that are taken about the project.

The EIA also helps those responsible for the project to select the plans, programmes,

designs, technologies, management practices, contractors and personnel that are

appropriate for the project and the environment in which the project occurs. In cases

where oil and gas projects impinge upon a potential candidate Special Area of
&RQVHUYDWLRQ F6%& DQ p$SSURSULDWH $V Ve \Dshot®Q W PD\ EF
Petroleum Activities (Conservation of Habitats) Regulations 2001 (as amended).

1.3 Scope of the Environmental Assessment

Statoil are planning to develop the Mariner (Heimdal and Maureen reservoirs) and Mariner
East fields as the Mariner Area Development.

The Mariner field is located in Block 9/11a while the Mariner East field is located within
Block 9/11b, both within the UK northern North Sea (Figure 1.2). The Mariner field lies
approximately 5 km north west of Mariner East field. The nearest oil production facility to
the Mariner and Mariner East fields is the Beryl oil field in Block 9/13, located
approximately 18 km to the east (Figure 1.2).

The Mariner field will be developed by installing a new steel jacket platform, with 60 well
slots, a maximum of 50 simultaneously active wells and 92 sidetrack wells, drilled via a
jack-up drilling rig and the new platform, and installing a new gas import pipeline. The
Mariner East field will be developed by drilling 4 wells from a semi-submersible drilling rig,

through a subsea template.
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Figure 1. 2: Location of the Mariner Area Development in the northern North Sea

Drilling, production and processing at the Mariner field will be undertaken by an integrated
Production Drilling Quarter (PDQ) platform, in addition to a separate jack-up drilling rig
positioned next to the platform. Statoil envisage the jack-up drilling rig will be required at
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the Mariner field to assist with the proposed drilling programme for a period of 5 years.
Drilling at the Mariner East field will be undertaken by a semi-submersible drilling rig
positioned over a subsea template.

The Mariner and Mariner East crude oil will be stabilised and transported to a ship-shaped
Floating Storage Unit (FSU), before being offloaded to shuttle tankers for transport to
shore. A diluent will be used at the Mariner Area Development to reduce the Mariner
crude oil viscosity and density. This diluent will be stored on the FSU and injected
upstream of the electrical submersible pumps (ESP) or upstream of the process for flow-
assurance and separation purposes.

Water produced from the Mariner Area Development will be, after treatment, re-injected
into the Mariner reservoirs for pressure support. Alternatively, when injection is not
possible, the produced water will be treated to required oil in water level and disposed to
sea. Produced gas will be used for fuel, however, it will be insufficient to meet all the
IDFLOLW\TV HQ@d &bJa s@® &f Qas import is required. Supplemental gas for
fuel will be imported from the Vesterled pipeline. The Mariner FSU and risers have a
design life of 30 years.

Key environmental UK legislation applicable to the Mariner Area Development is listed
below and summarised in Appendix A.

x  Offshore Petroleum Production and Pipelines (Assessment of Environmental Effects)
Regulations 1999 (as amended).

x  Petroleum Act 1998 (in support of the Field Development Plans).
x  Offshore Chemicals Regulations 2002 (as amended).

x  Offshore Petroleum Activities (Conservation of Habitats) Regulations 2001 (as
amended).

x  Department of Energy and Climate Change (DECC) Guidance Notes 2009.

Structure of the Environmental Statement

The ES is structured in the following manner:

Non-Technical Summary : An Executive Summary of the EIA presented in non-technical
language.

Section 1 Introduction : An introductory discussion of the policy, legal, and regulatory
framework within which the EIA is carried out.
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Section 2 Methodology : A description of the methods used to complete the EIA.

Section 3 Project Description : A brief description of the project alternatives, and
selected design including the drilling, construction and operational phases, a description of
the production processes and an explanation of how the project will modify the existing
environment.

Section 4 Environmental Bas eline : A description of the current state of the physical and
biological offshore environment of the Mariner Area Development, including in particular
the components that are likely to be affected (climatic factors, air, water, seabed, flora,
fauna, human activities and culture).

Section 5 Socioe conomic Environment : A description of commercial fisheries, shipping,
oil and gas activities, communication cables, wrecks, dredging and military activities in the
Mariner Area Development.

Section 6 Consultation : A summary of the informal consultation that was held between
Statoil and the statutory and non-statutory stakeholders, and the issues raised or
discussed.

Section 7 Environmental Risk Assessment : The methodology adopted for predicting
and assessing likely positive and negative impacts from planned operations, a list
screening the significance of impacts associated with the project, and a quantitative
description of the significant residual negative impacts of the proposed project on the
environment. The section also presents the methodology adopted for assessing the
effects of accidental or unplanned events, and an assessment of the potential significance
of selected example accidental or unplanned scenarios.

Section 8 Assessment of Potential Impacts : A description of the potential sources of
significant impact from the project, an indication of the increase in those sources due to
the modification of existing installations, and an estimate of the scale of the emissions,
discharges, wastes and disturbance factors connected with the project.

Section 9 Environmental Management : An outline of the arrangements that will be put

in place to ensure that the mitigation and control measures identified in the environmental

statement are implemented. The section also states Statoil fV HQYLURQPHQWDO FRPPLW
for the lifetime of the Mariner Area Development project.

Section 10 Conclusions : A summary of the findings of the EIA.

Appendices : Supporting information and studies relevant to the EIA.
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METHODOLOGY

The EIA methodology systematically identifies the significant environmental impacts and
risks (potential impacts) of the proposed project, assesses the requirement for risk-
reduction measures and provides an Environmental Management Plan to facilitate the
adoption of these measures throughout the project. This assessment aligns with the
requirements set out in the Schedule to the Offshore Petroleum Production and Pipelines
(Assessment of Environmental Effects) Regulations 1999 (as amended), and associated
Guidance Notes on the interpretation of the regulations (DECC, 2011b). Figure 2.1
illustrates the principal stages in the EIA process.

In the present context, a significant impact or risk can be defined as one requiring
management action to be taken to:

X avoid or minimise potentially adverse consequences for the environment, the public
or the project;

X  resolve the concerns of stakeholders; and/or
x  fulfil the requirements of environmental legislation and company policy.
Management actions will include:

X controls, i.e. methods for reducing the likelihood of the events that will lead to
environmental impact (e.g. vessel collisions causing oil spills);

X mitigation, i.e. methods for eliminating or reducing adverse environmental
consequences (e.g. oil spill clean-up and response techniques); and

X  other actions (e.g. awareness and training).

The approach has been adapted from the British Standard BS8800 (BSI, 1996), the Qil
and Gas UK Guidelines on Risk Assessment (UKOOA, 1999 and 2000) and the
international environmental management standard BS EN ISO 14001 (BSI, 2004).

The sections in the remainder of the ES provide individual method statements for the
processes used in the EIA for data gathering and interpretation, consultation, risk
assessment, evaluation of significant impacts and mitigation, and the evaluation of the
environmental management framework to be used throughout the project lifecycle.
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Context alternative the project

tElimination of less appropriate
EUCIHETNYES

Project Description Environmental Description

Hdentification of potential causes of Hdentification of sensitive componentsin the

environmental impactand risk physical, chemical, biological and socio-economic
HHighlightcritical data gaps environment

FHighlightcritical data gaps

Environmental Risk Assessment

Risk Identification 1‘Aptpli5:ation of defined assessment
criteria
and Assessment Hustification for the assessmentmade
1
v v v

Exclusion of trivial impacts and risks Focus investigation on significant Elimination from the project of

from furtherinvestigation in the EIA impacts and risks unacceptable impacts and risks
Detai Ied Detailed assessment of:

fCauses and consequences of environmental impacts
Assessment of from planned activities
i i fCauses and potential consequences of oil spills and

Slgmflcant other unplanned events
ImpaCt and 1Proposed environmental safeguards
Risks fResponse to concerns and issues raised by consultees

fTemporary and lasting environmental impactand risks

/

Environmental Management Systems for:

FAssuring compliance with environmental legislation and
Statoil (UK) Limited

Maintaining environmental awareness

Hmplementing project-specific safeguards

fPrevention and contingency planning

FMonitoring and assurance of environmental performance
fProviding feedback to interested parties

\/

Project -Specific Environmental Management Plan:
fChecklistspecifying the environmental management
actionsto be implemented during the project

Balanced conclusions on:

FAdequacy of EIA as a basis for decision making

1Benefits,impacts and risks

fConfidence in projecttechniques and safeguards

fResolution of the concerns of consultees

Hmplementation of systems and safeguards during the
project

Figure 2.1: Principal stages in the Environmental Impact Assessment process
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3.1

PROJECT DESCRIPTION

The Mariner Area Development will produce oil from the Mariner oil field and from the
smaller nearby Mariner East oil field.

Each of these fields comprises two shallow reservoirs, one in the Maureen formation and
one in the overlying Heimdal formation. These reservoirs are characterised by dense,
highly viscous oils, the Maureen oil having an API gravity of approximately 14.2 and the
Heimdal oil having an API gravity of approximately 12.1. Production of these dense,
viscous crudes will require use of down-hole pumps for artificial lift, plus blending with a
OLJKW RL Qto asSikt@uxdHIQV -

In the case of Mariner, oil will be produced from both reservoirs, but only the Maureen
reservoir will be produced at Mariner East.

Project Location and Overview

The two oil fields are located in the UK northern North Sea, the Mariner field being in part-
Block 9/11a and the Mariner East field in part-Block 9/11b approximately 5 km to the south
east (Figure 3.1). The nearest existing oil production facility is on the Beryl oil field in
Block 9/13, located approximately 18 km to the east.

The Mariner field will be operated by Statoil under Licence P.335 (see Figure 3.2), with
joint ownership between Statoil (65.1111%), ENI (28.8889%) and Alba Resources
(Nautical Petroleum) (6%). The Mariner East field will be operated by Statoil under
Licence P.726, with joint ownership between Statoil (92%) and ENI (8%).

Since the oil accumulations were first discovered in 1981, 4 exploration and 10 appraisal
wells have been drilled in Block 9/11. Including side-tracks there have been 19 reservoir
penetrations in total.

The Mariner field is expected to produce a maximum of 76,000 bbls/calendar day of crude
oil, and the Mariner East field is expected to produce a maximum of 22,000 bbls/calendar
day of crude oil. Mariner East will produce at a time when Mariner field production is off
plateau, such that the combined total production from the Mariner Area Development is
not expected to exceed 76,000 bbls/calendar day of crude oil.

The production systems will be designed for 76,000 bbls/day of crude oil, 80,000 bbls/day
of crude oil plus diluent, and 320,000 bbls/day of total fluids (being crude oil, diluent and
produced water combined).
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Figure 3.1: Location of Mariner

and Mariner East within the northern North Sea

PM150-PMS-023-002

3-2 July 2012




» |

Mariner Area Development - QL
Chapter 3 Project Descripti >N -
apter 3 Project Description 4" Statoil

Figure 3. 2: Schematic of the Marin er and Mariner East reservoirs, possible targets
and previous wells

3.2 Concept Selection Process

3.21 6WDWRLOYfV &DSLWDO 9DOXH 3URFHVYV

The Capital 9DOXH 3URFHVV &93 LV 6WDWRLOYV GHFLVLRQ SURFHV\
LV GHVFULEHG LQ WKH 6WDWRLO %RRN DQG LQ WKH 6WDWRLO .
Requirements +t SURMHFW 'HY HB&KROMP is@dshown diagrammatically in Figure

3.3. Statoil became operator of the Mariner licence area in late 2007 following a process

Rl DFTXLVLWLRQVY DQG PHUJHUV 7KH PDLQ SDWK RI WKH &93
SODQQLQJ" VWDJH 7KLV DQG VXEVHTXHQW VWDJHV RI WKH &93

%XVLQHVY 30DQQLQJ 3)HDVLELOLWY\’

The work in this phase frames the business case and develops the business objectives. It
also identifies a technically and operationally feasible investment project concept, and
verifies through economic and stakeholder analysis that further development is justified.
Decision Gate (DG)1 is an approval to further mature the investment project in the
concept planning phase.
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