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Abbreviations

% Percent

%Sat Percentage Saturation

” Inches

° Degrees

°C Degrees Celsius

pg.g-1 Micrograms per gram

3D Three Dimensional

ACAP Agreement on the Conservation of Albatross and Petrels
ADCP Acoustic Doppler Current Profiler

ALARP As Low As Reasonably Practicable

API American Petroleum Industry

boe Barrels of oil equivalent

BOP Blow out Preventor

CBD Convention on Biological Diversity

CCA Clean Caribbean Coop

CCAMLR Commission for the Conservation of Antarctic Marine Living Resources
CEFAS Centre for Environment Fisheries and Aquaculture Science
CHARM Chemical Hazard Assessment and Risk Management
CITES Convention on the International Trade of Endangered Species
cm/s Centimetres per second

CMS Convention on the Conservation of Migratory Species of Wild Animals
CO, Carbon Dioxide

CPI Carbon Preference Index

DO Dissolved Oxygen

DP Dynamically Positioned

E East

ED Endocrine Disrupter

E&P Exploration and Production

EIA Environmental Impact Assessment

EIS Environmental Impact Statement

EMP’s Emergency Management Plan

ERP Emergency Response Plan

FC Falklands Conservation

FCO Foreign and Commonwealth Office

FICZ Falklands Interim Conservation and Management Zone
FIDA Falklands Island Designated Area

FIFD Falkland Islands Fisheries Department

FIC Falkland Islands Company Ltd
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FIG Falkland Islands Government

FIPASS Falklands Interim Port and Storage System

FOC Fractional Organic Compound

FOCZ Falklands Outer Conservation and Management Zone
FOGL Falklands Oil and Gas Limited

HSE MS Health, Safety and Environmental Management Systems
HF Hydrofluoric Acid

HMCS Harmonised Mandatory Control Scheme

HOCNF Harmonised Offshore Chemical Notification Format
HQ Hazard Quotients

HSE Health, Safety and Environment

IPIECA International Petroleum Industry Environmental Conservation Association
IADC International Association of Drilling Contractors

IBA Important Bird Areas

ITOPF The International Tanker Owners Pollution Federation
IUCN International Union for the Conservation of Nature
INCC Joint Nature Conservation Committee

Kg Kilogram

LAT Lowest Astronomical Tide

LOI Loss on Ignition

LTOBM Low Toxicity Oil Based Mud

m Metres

m?2 Metres square

MARPOL International Convention for the Prevention of Pollution from Ships, 1973,
MIME Managing Impacts on the Marine Environment

mm Millimetres

MMO Marine Mammal Observer

MoD Ministry of Defence

MPC Mount Pleasant Complex

ms-1 Metres per second

N North

NASA National Aeronautics and Space Administration
ng.g-1 Nanograms per gram

NNR National Nature Reserves

NO, Nitrous Oxides

NOx Nitrogen Oxides

OCNS Offshore Chemical Notification Scheme

OGP Oil and Gas Producers

OSCP Oil Pollution Emergency Plan

OSIS Oil Spill Information System

1
borders®southern

vi



Offshore Falkland Islands Exploration Drilling EIS Rev: FINAL
(- - - - - - - - == - --_ -

OSPAR Oslo / Paris Convention

OSR Oil Spill Response

OSRL Oil Spill Response Limited

OWA Oil Water Separator

PAH Polycyclic Aromatic Hydrocarbons

PEC Predicted Environmental Concentration
PLONOR Pose Little or No Risk to the environment

PNEC Predicted No Effect Concentration

PON Petroleum Operations Notices

pprg Parts Per Gram

ppt Parts Per Ton

PROTEUS Pollution Risk Offshore Technical Evaluation System
PSA Particle Size Analysis

PSD Particle Size Distributions

Q1-4 Quarter 1-4

ROV Remotely Operated Vehicle

RQ’s Risk Assessments

S South

SBM Synthetic Based Mud

SMRU Sea Mammals Research Unit

SOx Sulphur Oxides

TD Target Depth

THC Total hydrocarbon concentrations

TOM Total Organic Matter

TVD Total Vertical Depth

UKOOA United Kingdom Offshore Operators Association
UNCLOS United Nations Convention on the Law of the Sea
UNEP United Nations Environment Programme
UNFCCC United Nations Framework Convention on Climate Change
" West

WBM Water Based Mud

WOAD World Offshore Accident Databank
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Non Technical Summary

Borders and Southern Petroleum plc (Borders & Southern) is a UK based company engaged in the
exploration for hydrocarbons with acreage in The Falkland Islands, a UK Overseas Territory
located on the edge of the Patagonian Shelf in the South Atlantic Ocean.

Borders & Southern has been awarded Production Licences by the Falkland Islands Government
for the exploration and production of oil and gas in Licences PL0O18, PL019, PL020, PL021 and
PL022. The company holds 100% interest for five licences as a sole operator. The licence area lies
approximately 150 kilometres south-east of the main Islands covering 19,598 sq km.

In 2010-2011 Borders & Southern is planning to undertake offshore drilling of two exploration
wells (Stebbing and Darwin East) within the PLO18 licence. The proposed wells lie to the south of
the Falkland Islands at a distance of approximately 150 kilometres from the nearest landfall, in
water depths ranging from 1,400 to 2,100 metres (Figure 1).
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Figure 1 Borders & Sothern Licence Area and Proposed Well Locations.

It is likely that the proposed exploration wells will be drilled using a drill ship or 5-6™ generation
DP semi-submersible rig. It is proposed that drilling will take place between Q4 2010 and Q2
2011, the programme will be finalised when a suitable rig has been secured.
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Operations at the well sites are expected to last up to 75 days and water-based muds will be used
to drill the wells. No well testing that involves flowing well fluids to the surface is planned.
Following drilling and evaluation, the wells will be plugged and abandoned.

All chemicals to be used during the drilling have been selected to minimise the potential
environmental impacts as much as possible. The vast majority (by volume) of planned chemicals
have a Harmonised Offshore Chemical Notification Scheme category of ‘E’ (which are of low
aquatic toxicity, readily biodegradable and non-bioaccumulative) and are naturally occurring
products (e.g. barite) that are either biologically inert or readily dispersible or biodegradable.

This EIS provides an assessment of the potential environmental impacts associated with the
proposed drilling, together with mitigation and management measures and a description of any
residual impacts to the environment. The assessment utilises a study of the baseline environment,
together with description of the proposed operations, in order to assess the risk of impacts
occurring.

Existing Environment

The Patagonian Shelf, on which the Falkland Islands positioned, is of regional and global
significance for marine resources. It comprises rich assemblages of seabirds, marine mammals,
fish, squid and plankton populations.

A consortium of oil companies drilled six wells in the North Falkland Basin during 1998. As a
result of this drilling programme a number of environmental studies were commissioned, focussing
primarily on the North Falkland Basin. In comparison, the environment of the South Falkland
Basin remains understudied. The proposed drilling campaigns by BHP Billiton and Borders &
Southern have recently expanded the level of environmental knowledge within their respective
Licence areas.

In order to obtain more detailed baseline information, Borders & Southern conducted
environmental site surveys in 2008 / 2009 to aquire current data, water column profiles, sediment
analysis, and to identify benthic habitats and geo hazards.

Water quality profiles revealed a consistent water mass throughout the region with a density related
upper layer, caused by solar heating, in the surface 100m. Seabed salinity and temperatures were
consistent at 34.7 practical salinity units and 2.3°C. The maximum and average current speeds
observed near the sea surface were 1 knot and 0.34 knots, respectively, and predominant direction
of the currents was north-casterly.

The results of benthic survey indicated that seabed within the regional survey area showed considerable
variability in sediment distributions relative to location on the Burdwood Bank or within the South
Falkland Basin. The sediments ranged from sandy silts in the northwest to silty gravely sands and
occasional bedrock exposure.

The macrofaunal analysis revealed a community expected for the Magellan faunal area. Whilst similar
to that of the Northern Boreal Region, the fauna is characterised by a low diversity in the echinoderms
and a very high crustacean diversity. The overall faunal abundance and richness remained quite high
and consistent throughout. A significant presence of epifaunal species was also recorded, and
dominated by three major groups of cnidera, porifera, and bryozoa. No environmentally sensitive
species or other habitats of conservational value were recorded during this regional survey.

The main fisheries resources are the squid species, /llex argentinus and Loligo gahi. The existing
finfish fishery targets predominantly hake, hoki, red cod and blue whiting. The Falkland Islands’
Government annual Fisheries Statistics volume 11 (1997-2006) show that the area in the vicinity
of the proposed exploration wells has no fishing interests for the key commercial target species.
There are some significant fisheries interests northward of the Licence area PLO18, which may be
impacted by vessel movements to and from the proposed drilling operations. It should be noted,
that Loligo gahi and blue whiting fishing is most intense in the second half of the year between
July and December.

Between February 1998 and January 2001 the Joint Nature Conservation Committee (JNCC) and
Falklands Conservation (FC) conducted a ‘Seabirds at Sea Survey’ in the waters surrounding the
Falkland Islands. Based on the results from this survey work (White et al., 2002), the following
species of cetacean were recorded within the vicinity of the proposed drilling location: long-finned
pilot whale, hourglass dolphin and Peale’s dolphin. Additional marine mammal data has also been
____________________________________________________________________________________________________________________|
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compiled based on the reports provided by Marine Mammal Observers (MMOs) during seismic
acquisition (November 2007-February 2008) within the Borders & Southern Licence area. This
data indicates the presence of a number of cetaceans, including long-finned pilot whale, hourglass
dolphin, fin whale, sei whale, killer whale, peale’s dolphin, sperm whale, and a few species of blue
whale, minke whale and baleen whale. Given the migratory nature of cetaceans and the fact that
effort during the INCC/FC ‘Seabirds at Sea Survey’ was lower to the south and east of the
Falkland Islands, the possibility that other species are present in the exploration area cannot be
discounted.

Little is known of the at-sea distribution of Falkland Islands pinnipeds, and it is possible that
South American sea lions, south American fur seals and southern elephant seals may be present
within the vicinity of the proposed well locations during the drilling period in low numbers. It
should be noted, however, that both proposed wells are located some distance from the know seal
haul-out sites.

The Falkland Islands are an area of global importance for birdlife, particularly seabird species. The
avifauna of the region is well studied and documented, and seabird distribution, breeding and
foraging patterns have been studied extensively. Of the penguin species recorded in the Falkland
Islands, only rockhopper penguins and magellanic penguins have been observed at significant
distance from the Falkland Islands and may therefore be present during the proposed drilling
period in the vicinity of the exploration wells. It is possible that a number of albatross species will
be present in the vicinity of the proposed wells. Petrels and shearwaters known to be present in the
Licence area include blue petrel, kerguelen petrel, atlantic petrel, prion species, sooty shearwater
and diving petrel; although none of these species are considered to be present in significant
numbers.

The proposed exploration wells are located away from the identified areas of highest seabird
vulnerability. Highest vulnerability tends to be associated with the inshore waters around the
Falklands Islands, largely due to the presence of resident species with a predominantly coastal
distribution such as the endemic Falklands Steamer duck, imperial shag and gentoo penguin. The
Patagonian Shelf waters to the north and west of the Falklands, which support high densities of
black-browed albatrosses and royal albatrosses year-round are also associated with high
vulnerability areas, but again these are remote from the proposed drilling locations. Seabird
vulnerability in the vicinity of the proposed exploration wells is medium over October, November
and January, with bird coverage decreasing between June to September (low vulnerability).

There are a number of protected National Nature Reserves (NNR) and internationally Important
Bird Areas (IBAs) on the southern coast of Falkland Islands. The closest of these to the proposed
exploration wells are Beauchéne Island, located approximately 80 kilometres to the east-north-east
and Sea Lion Islands, located approximately 130 kilometres to the north-east from the Darwin East
well. Both of the islands are designated NNRs and IBAs.

Impacts and Management Measures

The results of the impact assessment indicate that the majority of impacts from the proposed
drilling operations will be negligible to moderate and mostly undetectable shortly after drilling is
completed (Table 1).

The key environmental risks associated with the proposed drilling programme include drill
cuttings disposal, waste disposal and use of resources (i.e. fuel and potable water). Oil spill
modelling indicated that no oil beaching would occur in the unlikely even of a well blowout under
typical weather conditions. However, crude oil released during blowout may have a major impact
on the offshore seabirds (Table 1). Diesel spills will not impact the coastline and offshore wildlife
is likely to be affected only in a close proximity to the spill. It can be concluded that the highest
risk of pollution during the drilling programme is from large oil spills. These are highly unlikely
events however, and can be effectively controlled through prevention, preparedness and response.
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Table 1. Potential Hazards and Associated Impacts from the Proposed Drilling Operations

Water . .
a Aier Flora & Fauna Socio-economic Other
a »
) ()
[0 o) =
B 2| & 88 o
= gl 2 & g gl 20 ©| © > 2 &
= > A= © > = = 2]
Hazard s| 2| s| 3| S| = 5| E| B| o 2 &| 2| 5| 2| 8| = & £ 2
azar = @ ‘9 L g ] m o] (] = = O 0 o £ ° — S ) @
gl 3| 2| 5 S| o 5| = ol 2| g <| Tl g ® 3| = € 3]
= 9| §| o o] o % ol &l 2 2| 2| a| 8| | | B 5| 2
2=l 2| g & 5| ®| & o k| & S| - sl 6| @] 8| o 9
O < g o = o = > = 8 o3 E E 1| v kH
0 = =
= ol k| £| ©| g 3 3| gl 2 3 o
o 5 o = =
N 2l &
n_ D
Physical Presence
Seabed Disturbance
Noise & Vibration
Atmospheric Emissions
Marine Discharges
Solid Waste 3
Minor Loss of
Containment
Major Loss of 3
Containment

Key to Significance of Effect (see Table 4.1 for definitions)

Severe

. Negligible | |None

Major |3 |Moderate Minor

All operational risks will be controlled using safe drilling practices and effective planning. The
potential impacts of the proposed drilling activity will be mitigated in a number of ways,
including:

0

Maintaining a spirit of openness and ongoing consultation with the Falkland Islands
Government (FIG), the public and key stakeholders;

Applying established UK standards to operations, particularly in offshore chemical use
and emissions reporting;

Using water based drilling muds and low toxicity chemicals approved under the UK
Offshore Chemical Notification Scheme.

Implementing a high level of environmental management offshore and applying
environmental procedures for potentially impacting operations (chemical storage,
bunkering, waste handling, maintenance programmes, seafloor surveys etc);

Establishing and implementing a project specific Oil Spill Contingency Plan and carrying
out training of key personnel in spill response. Borders & Southern are members of Oil
Spill Response which provide outside assistance in the case of a major spill. The Oil Spill
Contingency Plan will be submitted to FIG for approval prior to commencement of the
drilling operations.

Implementing a Waste Management Plan to minimise the quantity of waste going to
landfill, prevent unsuitable disposal of waste, maximise the re-use of materials and
establish procedures for the storage, treatment, transfer and disposal of waste materials. It
is envisaged that normal waste will be disposed of on the Falkland Islands with hazardous
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waste likely to be exported to the UK, Chile or Uruguay. Specific waste handling/disposal
routes and procedures will be detailed in the Waste Management Plan, to be submitted to
FIG for approval prior to commencement of the proposed drilling operations.

0 Collecting and sharing environmental data wherever possible, for example in offshore
sightings, seabed surveys and meteorological and oceanographic conditions.

Conclusions

In conclusion, despite the high sensitivity and international importance of the Falkland Islands’
waters, there is clear dedication to carrying out these operations to a high environmental standard.
Given the current operational commitments and proposed mitigation measures, it is considered that
the proposed operations can be undertaken without significant impacts to the Falkland Islands’
environment.
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1.1

Introduction

The Project

Borders and Southern Petroleum plc (Borders & Southern) holds a 100% equity interest and
operatorship in five Exploration and Production Licences PL018, PL0O19, PL020, PL021 and
PL022, which cover an area of 19,598 square kilometres (km®) in the South Falklands Basin
(Figure 1.1). The acreage is located approximately 150 km south-east of the Islands in water
depths ranging from 200 to 3000 metres (m). The Production Licences, with an effective date of 1*
November 2004, provide exclusive rights for surveying, drilling and production within the
specified area.
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Figure 1.1  Borders &Sothern Licences and Proposed Well location

Six exploration wells were drilled within the North Falklands Basin during the 1998 drilling
campaign together with a number of baseline studies and environmental surveys prior to and
during the campaign. No wells have so far been drilled within the East or South Falkland Basin.

Borders & Sothern’s objective is to explore the hydrocarbon potential of the South Falkland Basin,
which contains numerous large simple structures (up to 150 sq km in area), including thrust cored
anticlines and tilted fault blocks. The clear definition of these structures was achieved through the
acquisition of 2,862 km of 2D seismic in 2005 and 1,492 sq km of 3D seismic data in 2008/2009.
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The interpretation of the 3D seismic data significantly increased the understanding of the geology
and prospectively of the area and provided confidence on the presence of reservoirs in the Tertiary,
Upper Cretaceous and Lower Cretaceous, along with the presence of a working hydrocarbon
system.

In 2010-2011 Borders & Southern plans to drill two exploration wells (Stebbing and Darwin East)
within the PLO18 license area. The proposed wells lie to the south of the Islands at the distance of
170 km (Stebbing) and 150 km (Darwin East) from the nearest landfall (Figure 1.1). The water
depth at Stebbing well is 1479m and Darwin East well 2,010m.

The Darwin Prospect represents a large tilted fault block play of Lower Cretaceous age with a
shallow marine sandstone target. The target interval is age equivalent to the successful Springhill
units. In contrast the Stebbing well targets Tertiary and Upper Cretaceous deep water sandstone
units that are structured within a large thrust cored anticline created when the foreland basin
sediments were inverted during south to north compression.

The geology and stratigraphy in Borders & Southern’s acreage is expected to be similar to the
adjacent Magallanes and Malvinas sub-basins located to the west of the Falkland Islands, where
working petroleum systems are proven. Exxon, YPF and Oxy drilled 17 wells in Argentine waters
of the Malvinas Basin, of which five wells had encouraging shows of oil and gas in an under-
charged Lower Cretaceous reservoir, and the Calamar x-1 well flowed about 3,200 barrels of 37°
API oil per day from the Springhill sandstone.

It is likely that the proposed exploration wells will be drilled using a drill ship or 5"/6™ generation
DP semi-submersible rig. Start dates for the drilling of the wells will be determined when a
suitable rig has been secured.

Operations at the well sites are expected to last up to 75 days (40 days for Darwin East and 35
days for Stebbing) and water-based muds (WBM) will be used to drill the wells.

Following drilling, the wells will be logged and evaluated. Following evaluation, the wells will be
plugged and abandoned regardless of the results of the evaluation.

1.2 Scope

This document constitutes an Environmental Impact Statement (EIS) as specified under the
Offshore Minerals Ordinance 1994 Part VI. It has been compiled by RPS Energy at the request of
Borders & Southern. This EIS provides an assessment of the potential impacts from proposed
exploratory drilling within the PLO18 licence areas of the South Falklands Basin.

Undertaking an EIS ensures that potential environmental impacts associated with the proposed
project, for both routine and non-routine operations, are correctly identified and assessed. In doing
so, relevant preventative and management measures can be developed and implemented to mitigate
adverse environmental impacts appropriately.

This document meets the requirements outlined in the Falkland Islands’ legislation pertaining to
offshore exploration and production activities — The Offshore Minerals Ordinance 1994; Amended
1997.

When a drill rig has been contracted and dates confirmed, an addendum to this EIS will be
produced and submitted to the Falkland Islands’ Government (FIG) for comment and approval, as
per Borders & Southern’s agreement with FIG. Impacts associated with the timing of the drilling
will be included in this addendum along with proposed mitigation measures for seasonal impacts.

1.3 The Applicant

Borders & Southern Petroleum plc is a UK based company engaged in the exploration of
hydrocarbons. Its current area of activity is in the Falkland Islands, located in the South Atlantic.

In May 2005 the Company was listed on the Alternative Investment Market (AIM) of the London
Stock Exchange.

Borders & Southern currently hold five licences in the South Falklands Basin (Figure 1.1).
Borders & Southern is the designated operator for the proposed drilling campaign and is therefore
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1.4

ultimately responsible for all operations. All operations will be undertaken by contractors under
Border and Southern’s management and oversight.

Consultations

Prior to submission of this EIS to the Falkland Islands’ Government (FIG), Borders & Southern
representatives met with a number of Falkland Islands’ entities in 2007/2008. The key issues
raised during this preliminary consultation process have been considered by Borders & Southern
and addressed, where appropriate, in the EIS (refer to Table 1.1).

Public consultation will also be undertaken, as per legislative requirements, for 42 days after the
submission of this EIS to FIG.

Stakeholders have been, and continue to be, consulted regularly throughout the proposed drilling
programme.

1
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Table 1.1. Summary of Borders & Southern Informal Consultation Responses

Organisation Issues Raised Comments to Issues Raised ES Section
Reference

Department of Borders & Southern to provide Technical details have been Section 4
Mineral technical updates. provided in this EIS, with further
Resources details to be presented in the

Addendum and Basis of Design

report.
Civil Aviation MoD is integral to all aviation Details of crew transport to the N/A

and Stanley
Airport

issues.

Charter flights to the Islands can
be organised,

Islands will be detailed in the
Addendum and the MoD will be
appraised of any aviation plans.

Environmental
Planning
Officer and
Falklands
Conservation

Seabirds are the main vulnerability
due to the risk of spills.

This EIS has identified which
seabirds are likely to be present in
the region and within the licence
blocks. Impacts to particular
species will be included in the
Addendum when the drilling
schedule has been finalised.

Sections 5 and
6

Fisheries and

Notice to Mariners via Fisheries

Notice to Mariners will be issued

Sections 6 and

Marine and Marine Resources, and via the Fisheries and Marine 7
Resources minimal response capability for oil Resources prior to commencing
spills. operations and an Qil Spill
Contingency Plan (OSCP) will be
prepared. The OSCP will be
submitted with the Addendum for
review and approval by FIG
authorities.
Public Works Waste — very limited capacity for Borders & Southern notes the Sections 5 and
storage, management and/or limited waste handling capacity on | g
onshore processing. Some the Islands and will explore waste
recycling available. management options with a
licensed waste contractor
including shipping it to another
destination. Waste management
Plan will be submitted with the
Addendum.
Emergency National Emergency Response Borders & Southern’s emergency Sections 6 and

Response — FI
Defence Force,
Fire/Rescue
Service, KEMH,
Police Chief

Plan

response plan (ERP) and OSCP
will compliment the Falkland
Islands’ National ER Plan. The
ERP and OSCP will be submitted
with the Addendum for the review
and approval by FIG authorities.

7

British Military
Base at Mount
Pleasant

Understanding military operations
and resources, and
communicating with the military on
proposed activities.

Borders & Southern will keep the
military updated on its proposed
activities.

Sections 5 and
6

Various service
providers

Understanding service capabilities
and logistics.

Borders & Southern has gained an
early understanding of service
capabilities on the Islands and will
work with the drill rig provider and
drilling contractor to ensure that
comprehensive planning is
undertaken so that no strains are
placed on current capacities.

Sections 6 and
7
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1.5  Structure of the Report

The report is presented in six main sections.
Section 1 Introduction - provides a background to the project.

Section 2 Legislative Framework — provides an overview of the Falklands’ legislation
relevant to this exploration drilling EIS.

Section 3 Alternatives to the Proposed Drilling Programme — provides justification of the
planned drilling programme and why alternate methods were discarded.

Section 4 The Proposed Project — provides details of the proposed exploration wells
including project overview and drilling operations.

Section 5 Description of the Environment — describes the background physical
environmental characteristics, identifies the flora and fauna likely to be present
within the area that can be potentially affected by drilling operations. Relevant sea
users are also discussed.

Section 6 Environmental Hazards, Effects and Mitigation Measures — identifies the potential
interactions of the proposed wells with the environment and details the control
and mitigation measures to be implemented, to limit the impacts.

Section 7 Management Framework — provides an outline of Border and Southern’s Health,
Safety and Environment Management System.

Section 8 Conclusions.

In addition, the report includes a non-technical summary of the environmental assessment, which
highlights its main conclusions, and provides a list of references used to obtain data and
information to support the assessment. Further information is also included in the appendices.

1.6 Contact Address

Any questions, comments or requests for additional information regarding this EIS should be
addressed to:

Bruce Farrer
Operations Manager
Borders & Southern Petroleum plc

Address: 33, St James's Square, London SW1Y 4JS, UK
Web: www.bordersandsouthern.com

Email: farrer@bordersandsouthern.com

Phone: +44 2076618067

Fax:: +44 2076618055
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Legislative Framework

This section summarises the international and national legal context for the proposed drilling
activities. It is not intended to provide a complete analysis of the wider legal framework within the
Falkland Islands, but only legislation relevant to the natural environment and local stakeholders.
Legislation specific to health and safety, tax and finance are outside of the scope of this study.

The Falkland Islands are a United Kingdom Overseas Territory, where supreme authority is vested
in HM The Queen and exercised by a Governor on her behalf, with the advice and assistance of the
Executive and Legislative Councils, and in accordance with the Falkland Islands Constitution
(FCO, 2005).

Falkland Islands’ laws govern petroleum exploration and exploitation on the Falkland Islands
Continental Shelf. The licensing system for offshore exploration and production activities is
applicable to the Falkland Islands areas dedicated for offshore petroleum activities.

The Falkland Islands do not have any documents similar to the UK’s white paper on ‘Meeting the
Energy Challenge’, however, in the Government’s Business Plan (The Islands Plan) a commitment
has been made to produce a National Energy Strategy by 2011, which will place all on-going

petroleum exploration in the Falklands’ waters into context.

. . 1
21 International Conventions and Agreements
International conventions and agreements applicable to offshore petroleum activities in the
Falkland Islands are summarised in Table 2.1.
Table 2.1. International Agreements of the Falkland Islands Applicable to this Proposed Drilling
Programme
Known As Full Title Status Summary
Aarhus 1998 Convention on Access | In 2004, the Grants the public rights and imposes on Parties
Convention to Information, Public Executive Council and public authorities obligations regarding
Participation in Decision- decided to join this access to information and public participation
Making and Access to at a later date and access to justice.
Justice in Environmental
Matters
ACAP Agreement on the Ratified* April 2004 Seeks to conserve albatrosses and petrels by
Conservation of Albatross co-ordination of international activity to mitigate
and Petrels known threats. ACAP has been developed under
the umbrella of the CMS (see below).
Basel Basel Convention on the Under consideration | To reduce the trans-boundary movements and
Convention Control of Transboundary amounts of hazardous wastes and non-
Movements of Hazardous hazardous wastes to a minimum, and to manage
Wastes and Their Disposal and dispose of these wastes in an
1992 environmentally sound manner.
CBD Convention on Biological Not yet ratified, Commitment to conserve biological diversity, to
Diversity 1992 applies through UK use biological resources sustainably and to
extension of share equitably the benefits arising from the use
overseas territories of genetic resources.
CCAMLR Convention on the Ratified Aims to protect the marine ecosystem south of
Conservation of Antarctic 60°.
Marine Living Resources
1982
CITES or The Convention on International Ratified* October Ensures that international trade in specimens of
Washington Trade in Endangered 1976 wild animals and plants does not threaten their
convention Species survival.

' Adapted from the FIG ‘The Principal Environmental Conventions and Agreements Relevant to

the Falkland Islands and Forei%n and Commonwealth Office (FCO)’ online database.
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Known As Full Title Status Summary

CMS or The Convention on the Ratified* 1985 Seeks to conserve terrestrial, marine and avian
Bonn Conservation of Migratory migratory species (those that regularly cross
Convention Species of Wild Animals international boundaries, including international

waters). Concluded under the aegis of the
United Nations Environment Programme. All
cetacean and Southern Hemisphere albatross
species are listed in the CMS.

Eﬂvirtonment Environment Charter Signed 2001 Charter to protect the Falkland Islands’ natural
arter environment, with additional support from the
British government through funding and expert
advice.
Fisheries Fisheries Agreement 1990, issued a joint A joint statement between the British and
Agreement statement Argentine governments to create the Falklands
Outer Conservation Zone and the South Atlantic
Fisheries Commission for the protection of fish
stocks.
Hydrocarbons UK/Argentine Joint 1995, issued a joint A joint statement between the British and
Agreement aeglaratlzn on statement Argentine governments for the cooperation of
ydrocarbons offshore activities in the south west Atlantic.
IUCN International Union for the Not a legal The IUCN assess the conservation status of
Conservation of Nature agreement animal and plant species and assign a threat

level. Lists of threatened species status (IUCN
red lists) are published for different countries.
The list of species identified as under threat by
IUCN is given in Appendices D and F.

Kyoto Protocol

Kyoto Protocol to the UN
Framework Convention on
Climate Change

By Extension March
2007

An amendment to the international treaty on
climate change, assigning mandatory emission
limitations for the reduction of greenhouse gas
emissions to the signatory nations.

London 1972 Convention on the Ratified* 1980. Aims to prevent pollution of the sea from
Convention Prevention of Marine The 1996 Protocol dumping of waste and other matters liable to
Pollution by Dumping of does not yet extend | create hazards, harm living resources and
Wastes and Other Matter. to the Falkland marine life, damage amenities, or to interfere
Islands. with other legitimate uses of the sea. The
dumping of Annex | materials is prohibited,
Annex Il materials require a prior special permit
and all other wastes require a prior general
permit.
MARPOL 1973 Convention for the Most of the Seeks to prevent pollution by oil, chemicals,
73178 Prevention of Pollution from | subsidiary harmful substances in packaged form, sewage
Ships, as modified by the agreements ratified. | and garbage from ships.
Protocol of 1978
Montreal Montreal Protocol on Ratified* December ’ :
Protocol Substances that Deplete the | 1988 Qgﬁ;%gg?;ﬁi;ﬂgﬁbosztggg(;:?/er by phasing out
Ozone layer
Ramsar 1971 Convention on Ratified* in 1976 Aims to halt the world-wide loss of wetlands and
Convention Wetlands of International promote the conservation of wetlands through
Importance especially as wise use and management. Both Bertha's Beach
Waterfowl Habitat and Sea Lion Island have been accepted by the
Convention of Parties and listed as having
Ramsar status (Section 5.3.12). Wetlands can
include marine waters up to a depth of 6 m at
low tide.
UNCLOS (or The United Nations Ratified* July 1997 Legislation of the world's oceans and seas
Law of the Convention on the Law of governing all uses of the oceans and their
Sea) the Sea (1982) resources.
UNFCCC United Nations Fr.amework By Extension March Aims to reduce greenhouse gas emissions to
Convention on Climate 2007 combat global warming.
Change
World 1972 Convention for the Ratified* May 1984 Aims to identify, protect and preserve cultural
Heritage Protection of the World and natural heritage worldwide. No natural and
Convention Cultural and National cultural sites of outstanding global value have

Heritage

been designated with the Falkland Islands.

* - Ratified by the UK and ratification extended to the Falkland Islands
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As joint-signatories of Kyoto, the Falkland Islands are expected to reduce emissions in line with
UK targets, but currently do not have any formal expectations or set targets to work towards.
However, the Islands are reducing emissions and reliance on fossil fuels with the recent
development of a wind farm, a heat recovery system linked into the diesel power station and
through the provision of subsidies towards the cost of domestic wind turbines for the farming
community.

The 1992 Convention on Biological Diversity (UNCED, 1992), ratified by the UK but not by the
Falkland Islands, includes UK dependencies within the ‘UK: Biodiversity Action Plan’ (HMSO,
1994). In connection with the UK's goals to encourage implementation of the Convention,
partnerships are formalised in Environmental Charters between the UK and various Overseas
Territories.

The first Environmental Charter, stating mutual responsibilities of the UK and its Overseas
Territories, was signed on 26 September 2001 by Councillor Mike Summers, representing Falkland
Islands Government, and Baroness Valerie Amos, Minister of UK Overseas Territories.

National Legislation

This section details the regulatory framework applicable to this drilling project and the protection
of the offshore environment around the Falkland Islands (Table 2.2).

The system of Petroleum Operations Notices (PON) are not legally binding but have been
approved by the Mineral Resources Committee as best practice.

Table 2.2. Falkland Islands' Legislation relevant to Offshore Drilling and the Environment

Legislation

1) Relevance to Offshore Operations

Key Requirements / Relevance to Proposed Operations

Environment Protection (Overseas Territories)
(Amendment) Order 1997

Enables the provision of the London Dumping Convention to be
implemented in the Falkland Islands’ waters.

Merchant Shipping (Oil Pollution) Act 1971

Applied to the Falkland Islands by 1975 Order in Council (Sl
1975/2167 as amended by S| 1976/2143 and S| 1981/218). This
Act regulates responsibility for oil pollution from ships.

Offshore Minerals (Amendment) Ordinance 1997

Amends the Offshore Minerals Ordinance 1994 to make further
provision in relation to the application of the Health and Safety at
Work etc. Act 1974.

Offshore Minerals Ordinance 1994

The licensing framework for offshore exploration and production.
Regulates offshore installations and pipelines, offshore health and
safety, oil pollution, liability for environmental damage, and
abandonment. Sets out the requirement for Environmental Impact
Assessment and preparation of Environmental Impact statements.
Production Licences (PL028 and PLO15) are issued under this
Ordinance.

Offshore Petroleum (Licensing) Regulations 1995

Provides the schedule, model clauses and format for application
of exploration or production licences in Falkland Islands’ waters,
as well as conditions for record keeping, sampling and drilling.

Offshore Petroleum (Licensing) Regulations 2000

Updates the schedule, model clauses and format for application
of exploration or production licences in Falkland Islands’ waters,
as well as conditions for record keeping, sampling and drilling.

Offshore Petroleum (licensing) Regulations 2000
— Invitation to apply for open door licences

Invites applications for production licences in respect of blocks
specified within Schedules 1 and 2. Specifies exploration terms,
conditions, financial terms and application criteria.

Offshore Petroleum (Licensing) (Amendments)
Regulations 2004

Enables applications to be made under the Offshore Petroleum
(Licensing) Regulations 2000 in respect of areas formerly
licensed under the Offshore Petroleum (Licensing) Regulations
1995, but to prevent applications which were formerly licensed
and being considered within two years of the expiration or sooner
determination of that licence.

Petroleum Operations Notice No.1

Specifies the record and sample requirements for surveys and
wells, including reporting requirements and sampling details.

Petroleum Operations Notice No.2

Specifies reporting procedures including monthly and daily
reports, drilling reports and changes to the work programme.

Petroleum Operations Notice No.3

Provides guidance on the procedure to follow for notification prior

borders&southern
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Legislation Key Requirements / Relevance to Proposed Operations
to carrying out a geophysical survey.

Petroleum Operations Notice No.4 Comprises the pro-forma and accompanying guidance notes to
use for an application for consent to drill exploration, appraisal
and development wells.

Petroleum Operations Notice No.5 Comprises the pro-forma and accompanying guidance notes to
use for an application to abandon or temporarily abandon a well.

Petroleum Operations Notice No.6 Comprises the pro-forma and accompanying guidance notes to
use for an application to complete and/or workover a well.

Petroleum Operations Notice No.7 Specifies the definition of a well and the system to be used for
numbering a well.

Petroleum Operations Notice No.8 Specifies reporting requirements in the event of an oil spill,
guidance on the use of dispersants and provides contact numbers
and reporting forms to use in case of oil pollution.

Petroleum Survey Licences (Model Clauses) The regulatory framework governing offshore exploration activity,
Regulations 1992 including; field observations, geological and geophysical
investigations, the use of remote sensing techniques, and sea
floor sampling.

2) Relevant to Environmental Protection

Conservation of Wildlife and Nature Ordinance Replaces the Wild Animals and Birds Protection Ordinance of
1999 1964. Protects wild birds, wild animals and wild plants, egg
collection, prohibits the introduction of new species and
designates conservation areas (National Nature Reserves).

Fauna specified so far for protection are two species of trout and
all species of butterflies. Protection of wild plants extends to 29
listed species, including those listed as threatened on the
Falklands Red List (Broughton, 2002).

National Nature Reserves can be designated to area of Crown
land, marine area or privately owned land with the agreement of
the owner. Marine areas may be designated in Falkland Islands
territorial waters (12 nautical miles) or 3 nautical miles beyond,
but no marine areas have been designated yet.

Control of Kelp Ordinance 1970 Makes provision for the licensing of seaweed harvesting and
export

Endangered Species Ordinance 2003 Upholds the CITES, and controls the import and export of species
listed in the CITES.

Marine Environment Protection Ordinance 1995 Implements the conditions of the London Dumping Convention

1972 and prohibits, other than under license, the deposition or
incineration of materials in Falkland Islands’ waters.

Is a system of licensing and licence offences with strict liability for
certain loss or damage in relation to polluting incidents.

The Deposits in the Sea (Exemptions) Order 1995, as approved
under the Marine Environment Protection Ordinance, specifies
categories of material exempt from requiring a licence for
deposition. Includes sewage or domestic waste discharge from a
vessel or platform, drill cuttings or muds under specific
circumstances and the incineration of hydrocarbons.

Marine Mammals Protection Ordinance 1992 Prohibits the killing or taking of marine mammals (or to use explosives within
the FOCZ where this is likely to cause harm to any marine mammal) on
land or in internal waters, territorial sea or fishery waters of the Falkland
Islands. It is unlawful to import or export marine mammals without a licence.

National Parks Ordinance 1998 Establishes the system for designation of National Parks, based
on natural beauty and recreation value. No marine areas are
being considered under this ordinance.

Waste Management Framework Apart from siting of disposal sites under the 1991 Planning
Ordinance, there is no regulatory framework specifically for waste
management and disposal.

2.21 Environmental Impact Assessment

The Offshore Minerals Ordinance 1994 PART VI 'Miscellaneous and General' provides the
regulatory framework for requiring and undertaking an Environmental Impact Assessment (EIA)
or EIS in the Falkland Islands. An EIA or EIS may be required if it is considered by the Governor
that the environment might be substantially affected by the activity in question.
|
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An EIA is an assessment commissioned by the Governor and carried out on his behalf. An EIS is a
statement prepared by, or on behalf of, the applicant. The scope and content of an EIA and EIS are
specified within Schedule 4 of the Offshore Minerals Ordinance 1994 and are essentially the same.
An EIA commissioned by the Governor, however, does not have to go through a public review
period, whereas an EIS submitted by an applicant will generally be required to go through a 42 day
public consultation period. This process is summarised in Figure 2.1.

Schedule 4 of the Ordinance specifies that the following information may be required within an
EIA or EIS:

o Description of the proposed development such as the location, and/or the design and size
or scale of the development;

o Identification and assessment of the likely impacts of the development on the surrounding
environment;
. Description of likely significant impacts, direct and indirect, on the surrounding

environment; such as human beings, flora, fauna, seabed and subsoil, soil, water,
atmosphere and air quality, climate, seascape or landscape, inter-action between any of the
foregoing, material assets, and cultural heritage;

U Description of management measures to avoid, reduce or remedy significant impacts; and
U Non-technical summary of the information specified above.

Where public review is required, the EIS is published in the Falkland Islands Gazette for a period
of 42 days following government submission. Opportunities for public discussion, dissemination
of information, and feedback from stakeholders will be available. In addition, the document is also
presented to the Executive Council.

1
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Figure 2.1. Falkland Islands EIA/EIS Process Flowchart
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2.3  Petroleum Industry Standards and Guidelines

The following standards and guidelines, produced by the Exploration and Production (E&P)
sector, are available either publicly (online) or just to members. Elements of the best practice
guidelines will be utilised in developing the operations specific Environmental Management Plans
for this project.

2.3.1 International Association of Oil and Gas Producers (OGP)

Guidelines for waste management — with special focus on areas with limited infrastructure. OGP
413. 2008

These guidelines provide advice on area-specific waste management planning, and handling and
treatment methods for drilling and production waste streams, and are an update on the 1993
guidelines.

23.2 E&P Forum / United Nations Environment Programme (UNEP)

Joint Technical Publication; Environmental Management in Qil and Gas exploration and
Production 1997

This publication provides an overview of environmental issues and technical and management
approaches to achieve high environmental performance in oil and gas exploration and production.

2.3.3 International Association of Drilling Contractors (IADC)

Health, Safety and Environment Reference Guide 2004 contains all the necessary guidelines for
establishing a sound safety program. Guidance topics include: Equipment Safety; Personal
Protective Equipment; Fire Prevention, Fire Fighting and Fire Control; Confined Space Entry
Guidelines; Cold Weather Safety; Offshore Safety; Hydrogen Sulfide; Protection of the
Environment; Emergency Action Plans; Fall Protection;

23.4 Oiland Gas UK
Guidelines for Fisheries Liaison, Issue 5 (2008)

This document provides guidance on offshore seismic and survey work, and vessel operations
supporting drilling campaigns.

For potential impacts on commercial fishing activities, liaison with fisheries is recommended.
Guidelines state that due consideration should be given to: peak times of fishing activity, fish
spawning and migration, and other factors relating to fish or fishing identified through the
consultation process or environmental assessments of the area.

2.3.5 International Petroleum Industry Environmental Conservation Association (IPIECA)
The Oil and Gas Industry: Operating in Sensitive Environments (2003)

The case examples included in these guidelines aim to (a) demonstrate that minimal impact
operations are achievable in a diverse range of environmental and social settings; (b) actively
encourage exchange of company experiences and best practices; and (c) provide a basis for
discussion with groups outside the industry with a view to promoting ongoing improvements in
industry performance.

24 Borders & Southern Petroleum Health, Safety and Environmental
Standards

Borders & Southern has its own set of Health, Safety and Environmental Standards that must be
complied with at all stages of petroleum project related activities. The standards have been
applied to this project and have heavily influenced the design and planned execution of the drilling
programme. These standards are described in Section 7 and presented in Appendix I.

1
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3 Alternatives to the Proposed Drilling Programme

A necessary part of the impact assessment process is the consideration of alternatives to the
proposed activity. Many complex factors control the situation of oil wells (geology, topography,
communications, and engineering technology), meaning only a few viable alternatives can be
considered environmentally. Two simple alternatives may be to drill or not drill at all.

Processed and interpreted seismic data are used to indicate areas where hydrocarbons may be
trapped in oil or gas-filled geological structures. Without exploratory drilling, seismic data is
unable to confirm whether oil and gas are present, the volume of the reservoir, whether the
hydrocarbons can be commercially extracted, or even the actual rock types. Hence, exploratory
drilling is a necessary step in the development of commercial hydrocarbons and is a requirement
under the terms of the production licence awarded to Borders & Southern. Potential impacts from
drilling activities and their management measures are discussed in subsequent chapters of this EIS.

Direct benefits to the region and country from the extraction of natural resources could be
increased financial income and local business opportunities. Secondary or indirect benefits could
be an increased standard of living, and better education, social services and amenities (for
example, improved waste disposal). These benefits could also potentially raise awareness of
environmental protection in the area.

The implications of not proceeding mean that the potential environmental and social impacts
(positive and negative) from the drilling operations will not occur. The environment will not
necessarily maintain its current baseline condition however, as impacts from fishing and vessel
activity such as waste water discharge, sedimentation, fall-out of atmospheric pollutants, and
ballast water discharge will still take place.

Should the drilling programme not proceed, the potential financial and social benefits of oil and
gas production cannot be realised. Ultimately, no drilling would preclude development of offshore
hydrocarbon resources with missed opportunities in business and economic investment.

Alternative drilling methods and types of drill unit exist and each have their own environmental
impacts. The use of a dynamically positioned (DP) drill ship or semi-submersible drilling rig
would minimise seafloor disturbance as anchoring would not be required (as in a traditional semi-
submersible). Such a unit would however require continual positioning using thrusters and both
fuel consumption and underwater noise would therefore be considerably higher than for an
anchored unit. DP drill units are generally larger and more expensive than anchored units.

Directional drilling is also possible where the well cannot be positioned over the target reservoir,
for example where the drilling target lies under an inaccessible or highly sensitive area.
Directional drilling requires additional resources and time, is more complicated and more
expensive than vertical drilling. It would only be considered where there is an exceptional reason
why the well cannot be positioned over the target reservoir, which, taking full account of the
baseline environmental and benthic data, is not considered to be the case in this instance.

Cuttings from the wells for this drilling campaign will be treated and disposed of to sea through
the cuttings caisson (as water based muds will be used) in line with standard industry practice.
Downhole injection of cuttings is not possible, as no suitable geological formation or old well
exist to store the cuttings discharge.

In addition the use of water based muds, low toxicity chemicals and a solids control package on
the rig will all mitigate the potential polluting impacts from cuttings disposal to sea.

Specifics of technology available onboard the rig cannot be considered at this time as the rig has
not been contracted yet. However, all equipment on board the rig will have been certified and
checked that it is functioning at optimum levels.

1
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41

Drilling Programme

Overview

Borders & Southern is currently planning to drill two exploration wells: Stebbing and Darwin East
in PLOL8 licence area (refer to Figure 1.1). The proposed exploration wells are situated
approximately 150 kilometres to the south of the Falkland Islands (FI) and within the boundaries
of the FI Conservation Zone. The water depth at the Darwin East and Stebbing locations are 2,010
and 1,479 metres, respectively.

The Darwin East well targets an early Cretaceous tilted fault block 'Springhill' sandstone play and
will be drilled vertically to the total depth (TD) of 4,850m TVD. The well will encounter Plio-
Pliestocene (pelagic sediments and mudstone dominated debris flows), Paleogene-Neogene
(predominantly claystone with rare limestone stringers and thin sandstones towards the base of the
interval), Cretaceous (predominantly deltaic claystone and siltstones with thin limestone stringers
increasing sandstones towards the base of the interval) (Figure 4.1).

The Stebbing well targets a large thrust cored anticline with over 2500m of closure. The well will
be drilled vertically to the TD of 4,150m TVD, and will encounter Paleogene-Neogene
(predominantly claystone, mudstone dominated debris flows and deep water distributary channel
and fan sandstone complexes) and the Upper Cretaceous (claystone with inter-bedded sandstone)
(Figure 4.2).

borders&southern
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Figure 4.1 Darwin East Stratigraphic Column
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Figure 4.2 Stebbing Stratigraphic Column

4.2

4.3

It is anticipated that hydrocarbons, if discovered, would potentially comprise oil and gas with an
API of 25° at Stebbing and API 32° at Darwin East wells.

Following drilling, the wells will be logged and evaluated. Regardless of the evaluation results, the
wells will be plugged and abandoned in accordance with Oil & Gas UK guidelines. All
obstructions will be removed from the seabed

Exploration Well Objective and Concept

The objective of this project is to explore hydrocarbon reservoirs in the Tertiary, Upper Cretaceous
and Lower Cretaceous deposits of the South Falklands Basin through drilling and evaluation of
two exploration wells (Darwin East and Stebbing).

Proposed Project Schedule

A provisional project schedule for the Borders & Southern drilling programme will be provided in
an Addendum to this document when a drill rig and drilling contractor have been selected.

It is anticipated that the rig will be on location for a total of up to 75 days (40 days for Darwin and
35 days for Stebbing) . No well testing that involves flowing well fluids to the surface is planned.
All evaluations will be undertaken by wireline.

4-2
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4.4 Drilling Operations

441 Well Details

The key characteristics of the Darwin East and Stebbing wells are summarised in Table 4.1

Table 4.1. Proposed Drilling Programme Well Characteristics

Aspect Proposed Well Locations in the Northern Falkland’s Basin
Darwin East Stebbing

Licence Area PLO18 PLO18

Licence Block 61/17 61/25

Anticipated Drilling Location 053° 35’ 43.7”S; 058°45'57"W | 053° 42’ 40.17” S, 058° 08'17.9"W

Anticipated Drill Rig Drill ship or 5-6" generation DP semi-submersible drill rig

Support Location Stanley Stanley

Water Depth (m) 2,010 1,479

Primary Target (m) TDSS 4,610 2,470

Depth of Well (m) TDSS 4,850 4,150

Nearest Landfall 150 kilometres 170 kilometres

Anticipated Spud date Q4 2010 — Q1 2011 Q1-Q3 2011

Estimated time to reach TD 40 days 35 days

Clean up and well testing None Planned None Planned

Hydrocarbons Anticipated Oil and gas, Av. 32° API Oil and gas, Av. 25° API

ITOPF Category Group Il Group Il

Anticipated Weight of Cuttings 1337 tonnes 1331.3 tonnes

44.2 The Drilling Rig

The proposed exploration wells will be drilled using either drill ship or a dynamically positioned
(DP) 5-6" generation semi-submersible drilling rig. Further information on these types of rigs is
provided in Appendix A.

4.4.3 Well Construction

Wells are drilled in sections, with the diameter of each section decreasing with increasing depth.
During the drilling of the upper well section the drill string (also called drill pipe) and drill bit are
typically left open to the seawater. However, before drilling lower sections of the well, a lining
called casing is run and cemented in the well and riser pipe is used between the rig and the seabed
with the drill string passing through the riser (from seabed back to rig) and the casing (below
seabed).

Once the casing has been run therefore, the drilling fluid can be returned to the rig, in the space (or
annulus) between the drill string and the casing / open hole and back up the riser to the rig. The
lengths and diameters of each section of the well are determined prior to drilling and are dependent
on the geological conditions through which the well is to be drilled. Once each section of the well
is completed, the drill string is lifted and protective steel pipe or casing lowered into the well and
cemented into place. The casing helps to maintain the stability of the hole and also helps reduce
fluid losses from the well bore into surrounding rock formations.

Darwin East

The proposed Darwin East well will be drilled to a total vertical depth of 4,850 metres or
approximately 2,840 metres below mud line (Table 4.2 and Figure 4.3).

Due to the limited offset data and the wildcat nature of the well a full-bore casing design has been
assumed.

1
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Pilot Hole

The well location is within the gas hydrate stability zone. No seismic reflector is observed in the
area around the well location indicating the absence of free gas. However, the absence of seismic
reflector does not preclude the presence of gas hydrates at this location.

For the purposes of time and cost estimation it has been assumed that a /2 % ” pilot hole would be
drilled to the prognosed 20" casing setting depth within 50m of the well surface location to
confirm the absence of shallow gas and in situ hydrates, assess the potential for shallow water
flows and to identify the optimum conductor and 20" casing setting depths.

367 Conductor (Jetted)

The well design assumes that a 36” conductor with a mud mat will be jetted to 2,070m TVD (60
meters below the mud line) to provide a foundation for the subsequent casing strings.

26" Hole and 20" Casing

The 26” hole would be drilled from below the 36” conductor with seawater and benthonite sweeps
to 2,450m TVD. The 20” casing would be run to 3m from bottom and cemented to surface. The
planned setting depth is below the Plio-Pliestocene unconsolidated debris flow intervals. The
predicted fracture and pore pressures at the 20” setting depth would provide sufficient kick
tolerance to drill to the top of the primary target.

17 % Hole and 13 °/s” Casing

The 17 '/,” hole section would be drilled with a 9.0ppg inhibited mud system. The A 13 /5" casing
will be set at 4,500m, 110m above the primary target at 4,610m TVD to isolate any potential loss
zones, unstable or reactive shales prior to drilling and logging the reservoir section. The 13 */g”
casing would be cemented back above the highest permeable formation in the 17 '/,” hole section
using lead and tail slurries.

Note: 1f hole problems (losses, reactive shales, wellbore instability, shallow water flows) in the
17 '/,” hole section dictate that the 13 ¥/ casing is set early, there is contingency to set a 9 */g”
casing above the reservoir and drill the reservoir in 8 /2" hole.

12 % Hole and 8 '1,” Casing
The 12 4 hole will be drilled with 9.2ppg inhibited mud system to the TD 4.850m TVD and the

logging program executed as required.

Table 4.2. Proposed Darwin East Well Profile

» : Casing Section Cuttings : Cut!ings Proposed Mud
ole Size Size Length Volume, (cubic Weight, Use
(metres) meters) (tonnes)
inches meters Inches meters meters tonnes
36 0.91 36 60 39.4 102.5 Seawater
26 0.66 20 380 130.2 338.5 Bentonite
17 ', 0.44 13 %, 2050 318.2 827.2 WBM
12 % 0.31 8, 350 26.6 69.2 WBM
Total 2840 514.4 1337.3
Stebbing

The well will be drilled vertically in 1,479m of water. The primary target is 2,470m TVD and the
well TD 4,150m TVD (Table 4.3 and Figure 4.4).

Due to the limited offset data and the wildcat nature of the well a full-bore casing design has been
assumed.

Pilot Hole

Due to the proximity of the seismic reflector to the proposed wellpath a /2 %" pilot hole would be
drilled within 50m of the well surface location to:
|
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U Confirm the absence of shallow gas
U Confirm the absence of in situ hydrates
. To assess the potential for shallow water flows

36" Conductor (Jetted)

The well design assumes that a 36” conductor with a mud mat will be jetted to 1,539m TVD (60
meters below the mud line) to provide a foundation for the subsequent casing strings.

26" Hole and 20" Casing

The 26 hole would be drilled from below the 36” conductor with seawater and bentonite sweeps
to 2,350m TVD. The 20” casing would be run to 3m from bottom and cemented to surface. The
planned setting depth is below the debris flow units in the Neogene-Paleogene at 1,934-2,256 m
TDSS.

The predicted fracture and pore pressures will provide sufficient kick tolerance to drill to the top
of the primary target.

17 % Hole and 13 °/y” Casing

The 17 '/,” hole section would be drilled with a 9.8ppg inhibited mud system to 3,200m TVD. The
setting depth of the 20” casing and the estimated pore pressure and fracture pressure will provide
sufficient kick tolerance at the 20” shoe to drill into the top of primary target (Horizon 490 at
2,470m TVD) if an oil column is assumed in the reservoir. If the gas is assumed it would be
necessary to set a 13 °/g” casing close to the top of the reservoir to provide sufficient kick
tolerance.

Note: If drilling of the primary target causes log quality problems it would be necessary to run
13 */¢” casing above the primary target or to drill the hole in 12 %4 and open it up to 17 %”.

The 13 /4" casing would be cemented back inside the shore using a lead and tail slurry.
12 ¥ Hole and 8 '1,” Casing

The well design assumes that 12 %4 hole would be drilled below the 13 */5”, through the secondary
targets, to the well TD with a 9.4ppg inhibited mud system. The secondary targets would then be
logged as required.

The setting depth of the 13 */” casing (4,500m TVD) and the predicted pore pressures available
for the secondary targets and predicted fracture pressure will provide sufficient kick tolerance at
the 13 */5” shoe to drill to TD (4,150 TVD).

If the sand intervals within the secondary target have varying pressures regimes, then it may
become necessary to set casing and isolate the zones above prior to drilling ahead. A contingency
9 °/¢” casing x 8 '/,” hole and 7” liner and 6” hole would be available in this case.

Table 4.3. Proposed Stebbing Well Profile

Casin Section Cuttings Cuttings Proposed Mud
Hole Size Sizeg Length Volume, (cubic Weight, Use
(metres) meters) (tonnes)
inches meters Inches meters meters tonnes
36 0.91 36 60 39.4 102.5 Seawater
Seawater +
26 0.66 20 761 260.7 677.8 Bentonite
17 '/, 0.44 13 %4 900 139.7 363.2 WBM
12 Y4 0.31 8", 950 72.2 187.8 WBM
Total 2671 512 1331.3
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Figure 4.3 Proposed Darwin East Well Schematic
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Figure 4.4 Proposed Stebbing Well Schematic

4.4.4 Disposal of Drill Cuttings

The two top hole sections will be jetted and drilled open to the seabed and the cuttings generated
whilst doing so will be swept out of the hole using seawater. These will be deposited around the
well bore. In two bottom sections the wells will be cased and drilled using a riser whilst circulating
drilling mud to remove cuttings, to condition the well bore and provide weight down the hole.

e
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Whilst drilling the wells, a riser will be set between the wellhead and the rig, with a blow-out
preventor fitted on the seabed near the bottom of the riser. The mud and cuttings will be returned
to the rig where they pass through the cleaning system (refer to Appendix A). This reduces the
amount of drilling fluid retained on the cuttings to between 5 and 10 percent. The cuttings will be
cleaned to the required specification and discharged to the sea. The cuttings are variously sized
particles of rock cut from the strata as the drill bit progresses down the well bore and will be
comprised of sedimentary rock.

Estimated amounts of cuttings that will be generated for the proposed Darwin East and Stebbing
exploration wells are detailed in Tables 4.4 and 4.5.

Table 4.4. Estimate of Cuttings Generated for Proposed Darwin East Well

Hole Size (in) Hole size Length Volume Weight
diameter (m) (m) (cu m) (tonnes)

36 0.91 60 39.4 102.5

26 0.66 380 130.2 338.5

17 '/, 0.44 2160 335.2 871.6

12 % 0.31 240 18.2 47.4

Total cuttings from Darwin East well 514.4 1337.3

Discharged at Seabed 169.6 440.9

Discharged at Surface 344.8 896.4

Returned to Shore 0 0
Note: Weight of cuttings calculated assuming density of 2.6 tonnes per cubic metre
Table 4.5. Estimate of Cuttings Generated for Proposed Stebbing Well

Hole Size (in) Hole size Length Volume Weight
diameter (m) (m) (cu m) (tonnes)

36 0.91 60 39.41 102.46

26 0.66 761 260.70 677.83

17 '/, 0.44 900 139.68 363.17

12 % 0.31 950 72.25 187.84
Total cuttings from Stebbing well 512 1331.3

Discharged at Seabed 300.1 780.3

Discharged at Surface 211.9 551.0

Returned to Shore 0 0

4.4.5

Note: Weight of cuttings calculated assuming density of 2.6 tonnes per cubic metre

Drilling Mud and Casing Cement

A background to the use of drilling muds is given in Appendix A. Both wells will be drilled using
water based mud (WBM). On the rig, the cleaned mud’s composition will be monitored and its
contents adjusted to ensure that its properties remains as specified and it will be recycled through
the well. No low toxicity oil based mud (LTOBM) will be used for the proposed wells.

The drilling mud is specially formulated for each section of the well to suit the conditions in the
strata being drilled. The selection is made according to the technical requirements for the mud and
the environmental credentials of the chemical (refer to Section 4.4.8). The mud components which
Borders & Southern currently propose to use for the two exploration wells are listed in Tables 4.6
and 4.7.

Once each section of the well has been drilled, the drill string is lifted and the casing is lowered
into the hole and cemented into place (refer to Section 4.4.3). The cement is formulated
specifically for each section of the well and contains small volumes of additives that are required
to improve its performance (refer to Table 4.8). It is mixed into a slurry on the rig and is then
pumped down the string and forced up the space between the well bore and the casing. To ensure

4-8
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4.4.6

4.4.7

4.4.8

that sufficient cement is in place and that a good seal is achieved, a certain amount of extra cement
is pumped and some of this will be discharged to the seabed in the immediate vicinity of the
wellhead, only in cases where cementing back to seafloor surface (e.g the upper most section of
the well). Typically, the quantity discharged is less than 10 percent of the total volume used,
however, in case of contingency, the quantity discharged could double.

Other contingency chemicals may be required if problems or emergencies are encountered during
drilling or cementing operations.

Well Clean-up, Testing and Completion

Once drilling operations have been completed, Borders & Southern proposes to run electric logs to
provide information on the potential type and quantities of hydrocarbons present in the target
formations. Logging instruments will be attached to the bottom of a wireline and lowered to the
bottom the well. They are then slowly brought back up, the devices reading different data as they
pass each formation and recording it on graphs, which can be interpreted by the geologist,
geophysicist and drilling engineer.

In the event that hydrocarbons are encountered in sufficient quantities, as determined by the
electric wireline logs, attempts to recover reservoir fluid samples may be undertaken by wireline.
No well testing is planned.

After evaluation, the wells will be plugged and abandoned. Plugging will be in accordance with
UK Guidelines, however a notional description of the plugging procedure follows. The open hole
will be cemented to seal off any hydrocarbon bearing formation. Further cement plugs will then
be put inside the last casing string. Details of the exact plugging design will be provided in the
Addendum and are dependent upon the formations encountered during drilling, and the evaluation
of hydrocarbon potential at the site.

Rig Chemicals

Certain chemicals will be required for specific purposes on the drilling rig for example lubricant
for the drill string threads and detergent to periodically wash rig equipment. These chemicals will
be selected to minimise any environmental impact that they might otherwise have. The list of
chemicals to be used onboard the rig will be presented in the Addendum report, when the rig has
been contracted.

Selection of Chemicals to be used Offshore

Drilling offshore the Falkland Islands will follow the same model of chemical use as is required in
the UK. Offshore chemical use in the UK is regulated through The Offshore Chemical Regulations
2002, which apply the provisions of the Decision by the Convention for the Protection of the
Marine Environment of the North-East Atlantic (the OSPAR Convention) for a Harmonised
Mandatory Control System for the use and discharge of chemicals used in the offshore oil and gas
industry. The Offshore Chemical Notification Scheme (OCNS) ranks chemical products according
to Hazard Quotient (HQ), calculated using the CHARM (Chemical Hazard and Risk Management)
model (refer to Appendix B for further information).

In the UK, the Centre for Environment, Fisheries & Aquaculture Science (CEFAS) maintains a list
of chemicals under the OCNS that have been approved for use offshore for specific functions.
Only chemicals on this list may be chosen for use when selecting the components of the drilling
mud, cement, completion and general rig chemicals. Chemicals are therefore selected on their
technical merits and are screened so that the collateral environmental effects are minimised as far
as practical.

1
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Table 4.6. Planned Darwin East WBM Mud Components

Chemical Name Function Estimated Estimated HQ Band /
Use Discharge OCNS
(tonnes) (tonnes) group
36 inch section
M-1 BAR (All Grades) Weighting chemical 17.2 17.2 E
M-I Gel Viscosifier 6.6 6.6 E
Caustic Soda Water based drilling fluid additive 0.5 0.5 E
Guar Gum Viscosifier 0.75 0.75 E
Soda Ash Water based drilling fluid additive 0.5 0.5 E
26 inch section
M-1 BAR (All Grades) Weighting_chemical 52.0 52.0 E
M-I Gel Viscosifier 22.5 22.5 E
Caustic Soda Water based drilling fluid additive 0.5 0.5 E
Guar Gum Viscosifier 1.5 1.5 E
Soda Ash Water based drilling fluid additive 0.5 0.5 E
17 "2 inch section
POTASSIUM CHLORIDE Water based drilling fluid additive 42.7 42.7 E
ULTRAHIB Water based drilling fluid additive 46.9 46.9 SUB
ULTRACAP Water based drilling fluid additive 6.5 6.5 GOLD
SAFE-CIDE Biocide 0.85 0.85 GOLD
MAGNESIUM OXIDE Acidity Control Chemical 1.1 1.1 E
FLO-TROL Fluid Loss Control Chemical 8.5 8.5 E
POLYPAC — All Grades Viscosifier 8.5 8.5 E
DUO-VIS Viscosifier 5.2 5.2 GOLD
M-I BAR Weighting chemical 75.0 75.0 E
DEFOAM NS Defoamer (Drilling) 0.9 0.9 GOLD
ULTRAFREE NS Drilling Lubricant 34.5 34.5 GOLD
MEG Water based drilling fluid additive 43 43 E
12 "s inch section
Sodium Chloride Brine Water based drilling fluid additive 49.5 49.5 E
POTASSIUM CHLORIDE Water based drilling fluid additive 14.1 141 E
ULTRAHIB Water based drilling fluid additive 15.5 15.5 SUB
ULTRACAP Water based drilling fluid additive 2.2 2.2 GOLD
SAFE-CIDE Biocide 0.5 0.5 GOLD
MAGNESIUM OXIDE Acidity Control Chemical 0.5 0.5 E
FLO-TROL Fluid Loss Control Chemical 2.9 2.9 E
POLYPAC — All Grades Viscosifier 2.9 2.9 E
DUO-VIS Viscosifier 1.7 1.7 GOLD
M-1 BAR Weighting chemical 31.0 31.0 E
DEFOAM NS Defoamer (Drilling) 0.5 0.5 GOLD
ULTRAFREE NS Drilling Lubricant 11.5 11.5 GOLD
MEG Water based drilling fluid additive 14 14 E
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Table 4.7. Planned Stebbing WBM Components

Chemical Name Function Estimated Estimated HQ Band /
Use Discharge OCNS
(tonnes) (tonnes) group
36 inch section
M-I BAR (All Grades) Weighting chemical 17.5 17.5 E
M-I Gel Viscosifier 6.5 6.5 E
Caustic Soda Water based drilling fluid additive 0.5 0.5 E
Guar Gum Viscosifier 0.5 0.5 E
Soda Ash Water based drilling fluid additive 0.5 0.5 E
26 inch section
M-1 BAR (All Grades) Weighting chemical 93.0 93.0 E
M-I Gel Viscosifier 42.0 42.0 E
Caustic Soda Water based drilling fluid additive 0.25 0.25 E
Guar Gum Viscosifier 2.9 2.9 E
Soda Ash Water based drilling fluid additive 0.25 0.25 E
17 "% inch section
POTASSIUM CHLORIDE Water based drilling fluid additive 26.1 26.1 E
ULTRAHIB Water based drilling fluid additive 28.8 28.8 SUB
ULTRACAP Water based drilling fluid additive 4.0 4.0 GOLD
SAFE-CIDE Biocide 0.55 0.55 GOLD
MAGNESIUM OXIDE Acidity Control Chemical 0.65 0.65 E
FLO-TROL Fluid Loss Control Chemical 5.25 5.25 E
POLYPAC — All Grades Viscosifier 5.25 5.25 E
DUO-VIS Viscosifier 3.2 3.2 GOLD
M-1 BAR Weighting chemical 165.0 165.0 E
DEFOAM NS Defoamer (Drilling) 0.6 0.6 GOLD
ULTRAFREE NS Drilling Lubricant 21.0 21.0 GOLD
MEG Water based drilling fluid additive 26.1 26.1 E
12 s inch section
Sodium Chloride Brine Water based drilling fluid additive 52.5 52.5 E
POTASSIUM CHLORIDE Water based drilling fluid additive 15.5 15.5 E
ULTRAHIB Water based drilling fluid additive 16.5 16.5 SUB
ULTRACAP Water based drilling fluid additive 2.25 2.25 GOLD
SAFE-CIDE Biocide 0.3 0.3 GOLD
MAGNESIUM OXIDE Acidity Control Chemical 0.4 0.4 E
FLO-TROL Fluid Loss Control Chemical 3 3 E
POLYPAC — All Grades Viscosifier 3 3 E
DUO-VIS Viscosifier 1.8 1.8 GOLD
M-1 BAR Weighting chemical 49.5 49.5 E
DEFOAM NS Defoamer (Drilling) 0.3 0.3 GOLD
ULTRAFREE NS Drilling Lubricant 12.0 12.0 GOLD
MEG Water based drilling fluid additive 15.1 15.1 E
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All of the planned chemicals, which Borders & Southern currently propose to use for the Darwin
East and Stebbing exploration wells, appear on this Ranked Lists of Products approved under the
OCNS. They all have an OCNS category of ‘E’ or have a Gold HQ band (i.c. are least toxic, refer
to Appendix B) and are naturally occurring products (e.g. barite) that are either biologically inert
or readily dispersible or biodegradable. Tables 4.6 to 4.7 present the current proposed chemical
products for use during the drilling programme. The total weight of WBM chemicals used and
discharged for Darwin East and Stebbing wells are 523 and 622.5 tonnes, respectively.

Table 4.8. Proposed Cement Chemicals and Ratings (for each well)

Chemical Name Function Estimated Estimated HQ Band /
Use Discharge OCNS
(tonnes) (tonnes) group
D095 Cement Additive Cement or Cement Additive 0.58 0.06 E
LITEFILL Extender D124 Cement or Cement Additive 40.42 4.19 E
AccuSET D197 Cement or Cement Additive 6.10 1.59 Gold
Cement Class G D907 Cement or Cement Additive 426.41 66.13 E
D600G GASBLOK* Gas
Migration Control Additive Cement or Cement Additive 16.21 4.69 Gold (sub)
Environmentally Friendly
Dispersant B165 Cement or Cement Additive 2.32 0.84 E
Liquid Accelerator D77 Cement or Cement Additive 4.36 1.70 E
Liquid Antifoam B143 Cement or Cement Additive 0.66 0.22 Gold
Silicate Additive D75 Cement or Cement Additive 5.91 1.20 E
UNIFLAC-L D168 Cement or Cement Additive 6.00 2.57 Gold
Viscosifier for MUDPUSH I
spacer B174 Viscosifier 0.44 0.16 E
Tros Seadye Well Stimulation Chemical 0.45 0.08 Gold
Low Temperature Retarder
D081 Well Stimulation Chemical 0.64 0.04 E
Antifoam Agent D175 Antifoam (Hydrocarbons) 0.13 0.03 Gold (sub)
Antifoam Agent D206 Cement or Cement Additive 0.13 0.03 Gold (sub)
Iron Stabilizing Agent L0O01 Completion Additive 0.45 0.22 E
Surfactant D191 Other 0.45 0.15 Gold
Mutual Solvent U66 Cement or Cement Additive 0.41 0.14 Gold

4.5 Resource Use

4.51 Equipment and Chemicals

The remote drilling location will require sufficient materials and chemicals, equipment, spares and
contingency supplies to be ordered in advance and shipped prior to rig mobilisation. These will be
sourced in advance and most likely outside of the Falkland Islands.

4.5.2 Fuel

A typical drill ship or DP semi-submersible rig are likely to consume 30 tonnes of fuel a day
during drilling operations, standby vessel (deployed daily) and support vessels (deployed 2-3times
a week) are likely to consume 3 and 7 tonnes of fuel a day, respectively. The Darwin East and
Stebbing drilling campaign will use an estimated 2,700 tonnes of fuel given that the rig will be on
site for 75days. A detailed breakdown of fuel consumption is provided in Section 6. The fuel will
be sourced from the Falkland Islands.

Helicopter trips for crew changes will occur 2-3 times a week (approximately 30 round trips)
throughout the drilling programme, and are estimated to have a fuel consumption of 5 tonnes per
1,000 kilometre (round trip from Mt Pleasant Airport (southwest of Stanley) to Darwin East and

1
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4.5.3

454

4.6

4.7

Stebbing is approximately 380 and 430 kilometres, respectively). Each flight is estimated to take
approximately 2hrs. Total aviation fuel use is estimated at 120 tonnes for the entire drilling
period.

Water

Water will be needed for operational and domestic use onboard the drill rig, and it is estimated that
approximately 51 cubic meters (m®) of drilling water per day and 0.22 m® of potable water per
person per day is required for a typical drilling operation. The drilling campaign will require
approximately 3,825 m’ of drilling water. As the drill rig specifications are currently unknown,
water consumption figures cannot be accurately calculated; however as a typical drill rig can carry
up to 100 personnel onboard it is estimated that up to 1,650 m® of potable water may be required
throughout the drilling programme: 880m® for the 40 day drilling campaign at Darwin East and
770m® for the 35 day drilling campaign at Stebbing. The same amount is assumed to be
discharged.

Potable water will either be sourced from the ocean and treated in the desalination plant, if one is
available onboard the rig, or will be obtained from the Falkland Islands, or a combination of both.
Drilling water will be sourced from the ocean.

Waste Disposal

Waste will be disposed of on the Falkland Island with hazardous waste likely to be exported to the
UK, Chile or Uruguay. Specific waste handling/disposal routes and procedures will be detailed in
a Waste Management Plan, to be submitted for approval.

Support Operations

The drilling rig is likely to be supported by a stand-by vessel and a supply vessel. The stand-by
vessel will at all times be within proximity of the drilling rig for safety purposes. It will be in close
liaison with the drilling rig and will continuously monitor other vessel movement in the area. It
will warn off vessels on a course that is likely to bring them into or near the safety exclusion zone
around the rig, by using a prearranged series of signals of increasing intensity, to ensure that the
vessel becomes aware of the obstacle and takes action to avoid it.

The supply vessel will provide the bulk logistics, transporting material required for the drilling and
well construction to the rig from port and unwanted material and material generated by the drilling
operations from the rig to the port.

Rig crews will be transferred to and from the rig by helicopter. The helicopter base and number of
scheduled flights that will be made to the rig per week will be determined when a rig and a drilling
contractor have been contracted and be addressed in the Addendum. For the purpose of
atmospheric emission calculations 2-3 flights a week have been assumed.

All the routes used by vessels and aircraft will be pre-planned to avoid creating unnecessary
disturbance to sensitive elements along their routes refer to Section 6).

During routine crew changes, the crew will need to be temporarily accommodated on the Islands
as they wait for their flights. It is noted that there is limited accommodation available on the
Falkland Islands, and Borders & Southern will work with the drilling contractor and FIG, and
possibly the MOD, to look at options such as setting up a camp or using accommodation in the
military base. The impacts from increased demand will not be significant as the crew changes will
not be in large numbers and as described above, a range of options exist.

Total Emissions Summary

Figures 4.5 and 4.6 provide a summary of estimated maximum emissions and discharges arising
from routine operations associated with the drilling of two proposed wells (refer to Section 6 for
further details). The calculations are based on 35 and 40 days of the rig deployment at Darwin East
and Stebbing locations.

1
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Emissions to Atmosphere (tonnes)

Power Generation Helicopter

Carbon dioxide 4032.00 96.320
Carbon monoxide 19.78 0.157
Oxides of nitrogen 74.84 0.376
Nitrous oxide 0.28 0.007
Sulphur dioxide 5.04 0.120
Monkey Board Methane 0.23 0.003
Walkaround vocs 2.52 0.024
Derrick Starboard
Riser Tensioner Port

Drill Floor

Diving ¢

After — NBel Pipe Rack Helideck

Crane \ Accommodation
Windlass u
3&4

No 2
Lifeboat

Main Deck

Windlass
1&2

Diagonal

Returned to Shore (tonnes; Brace

Solid wastes(e.g. garbage,
scrap efc.) - 28 tonnes

No 3 Column

Bolster

Emissions to Sea (tonnes)

wBM 622

Drill cuttings 1331

Cement Chemicals 84

Waste water 770

Oil (deck drainage) <1

Sewage 350
Figure 4.5 Emissions Summary for Stebbing Well
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Emissions to Atmosphere (tonnes)

Power Generation Helicopter
Carbon dioxide 4560.00 97.28

Carbon monoxide 22.37 0.16
Oxides of nitrogen 84.65 0.38
Nitrous oxide 0.31 0.007
Sulphur dioxide 5.70 0.16

Monkey Board Methane 0.26 0.003

VOCs 2.85 0.02

Derrick Starboard

Dirill Floo

Diving
N\Be/
3\

== =, T TR
No 2 ) No 1
Lifeboat Main Deck Lifeboat

Windlass
1&2

Diagonal
Brace

Returned to Shore (tonnes)

Solid wastes (e.g. garbage,
scrap etc.) - 32 tonnes

No 3 Column

Bolster

Emissions to Sea (tonnes)

WBM Chemicals 523
Drill cuttings 1337
Cement Chemicals 84
Waste water 880
Oil (deck drainage) <1
Sewage 400
|
Figure 4.6 Emissions Summary for Darwin East Well
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5.1

Existing Environment

Introduction

This section describes the key physical, biological and socio-economic values of the marine
environment within and adjacent to the proposed drilling locations. Where required, details of
coastal, inter-tidal and terrestrial resources relevant to the proposed operations have also been
included.

Data has primarily been sourced from:

. Desktop literature review — including publicly available material on websites and previous
EIA’s submitted for the region;

° Falkland Islands Environmental Baseline Surveys, 1997 and 2004;

° Benthic Survey, 2008;

° State of the Environment Report, 2008;

. Joint Nature Conservation Committee (JNCC) and Falklands Conservation publications;

o Consultation with relevant FIG authorities.

In addition, in order to gain more site specific information, Borders & Southern commissioned
Benthic Solutions Limited to conduct an environmental survey in the prospective drilling areas.
The survey methodology is summarised below and the full survey report is provided in Appendix
C. In addition, metocean data was also collected during 3D seismic acquisition programme of
Borders & Southern Licence area between Nov 2007 and January 2008.

Environmental Survey Methodology

The field environmental survey was undertaken by Benthic Solutions Limited in November 2008 from
the Chilean supply vessel MV Luma, mobilised from Punta Arenas in the Magellan Straits. The field
acquisition was based upon a benthic sampling campaign and water quality profiling over a regional
area of the Burdwood Bank and the South Falkland Basin.

During the survey samples were collected from 23 stations (Figure 5.1) to include four prospective
target areas, including Darwin East (station 13) and Stebbing (between stations 6 and 7) wells. As water
depths were expected to range from between 1200 and 2100metres, benthic sampling was undertaken
using a large 0.25m2 box corer sampler constructed of stainless steel, whilst a second large grab
sampler was used in the event of limited penetration (such as compacted sands) or if insufficient surface
material was recovered by the corer. Both devices were designed to completely enclose the sample on
recovery and provide inspection/sub-sampling access to the samples surface without disturbing the
integrity of the sediment layering. Recovered material was processed onboard over a 500pum aperture
using a Wilson Auto-siever, or were sub-sampled for physico-chemical determination after the sample
had been described and photographed.

For each of the 23 proposed sample locations, three separate sub-samples were acquired, two of these
were analysed for sediment macrofauna and one for physico-chemical determination. All recovered
samples were assessed under strict quality control criteria prior to acceptance and subsequent
processing. On recovery, with the exception of sediment biology, all samples were immediately frozen
and stored (< -18°C) for later transportation (frozen) to the proposed laboratory, or for storage on
demobilisation. This material was to remain frozen during transportation back to the analytical
laboratories. The following physico-chemical analyses were undertaken:

. Full Particle size distribution (phi scale, includes the <63um fraction);
U Total organic matter (by loss on ignition);

. Total organic carbon and carbonates;

. Total petroleum hydrocarbons (TPH) by GC-FID;

. Saturate hydrocarbons (nC10 — nC35) by GC-FID;

1
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. Polycyclic aromatic hydrocarbons (2-6 ring & alkyl derivatives);

U Heavy & trace metals (double analysis following both aqua regia and HF digest by ICP or
AAS for Ba, Cd, Cr, As, Cu, Ni, Zn, V, Pb, Al, Fe, Sr) and Hg (by cold vapour or
ICPMS).

. Duplicate or triplicate Macrofaunal determination (over 500um)

As nothing was known of the surface geology in the region and some concerns remained over the
stability of the superficial substrates, particularly if carbonate oozes were encountered, an additional 3
metre gravity corer was taken to provide additional geotechnical samples at 6 locations.

Two or three replicate water quality profiles were also undertaken down to full depth within the
geographical extremes of the survey area. Water profiles were collected using a continuous reading
water quality profiler or CTD depth rated to 3000m. This was fitted with sensors to obtain and record
measurements throughout the water column from sea surface down to the seabed.

5.1.1 Geography

The proposed exploration wells are situated in the South Atlantic Ocean approximately 150
kilometres to the south of the Falkland Islands (refer to Figure 1.1). The distance to the closest
landfall (Beauchene Island (the national protected site)) is 80 km and 115 km from Darwin West
and Stebbing, respectively.

The Falkland Islands are an archipelago of approximately 700 islands in the South Atlantic, the
largest of which are East Falklands and West Falklands. Situated some 770 kilometres north-east
of Cape Horn and 480 kilometres from the

The South Falkland Basin is located immediately nearest point on the South American mainland,
the Falklands have a total land area of 12,173 km? and a permanent population of around 2,900
(FCO, 2007).

Regional Geology and Bathymetry south of the Falkland Islands and is bounded by the Malvinas
Basin to the west, the Falkland Plateaux to the east and the Burdwood Bank to the south. The
continental margin to the south of the Falkland Islands developed as a passive coastal margin bordering
the developing Weddell sea during the late Jurassic and continued in this plate setting for much of the
Cretaceous. During the late Cretaceous and early Tertiary plate movements that had initially created the
Andean orogeny caused the subduction of the western Weddell oceanic plate, loading the continental
plate to the south of the Falkland Islands. Loading created a foreland basin that was filled with
sediments from both the emergent Falkland Islands and the developing thrust front. The northward
movement of the Burdwood Bank initiated the inversion of the foreland basin creating a series of
prograding north-vergent stack of blind and emergent thrusts seen along the southern margin of the
South Falkland Basin (Figure 5.2).

The Falkland Islands themselves comprise of a series of Pre-Cambrian to Permo- Carboniferous aged
rocks. Traversing south across the continental margin these 'basement' sequences can be seen to subcrop
the seabed until onlapped by the late Jurassic and Cretaceous passive margin sequences (Figure 5.1).
Downdip these extensional passive margin sequences are buried beneath a prograding wedge of
Tertiary sediments that unfilled the developing foreland basin. Moving further south the tectonic front
that marks the northern progress of the thrust sheets is expressed by a series of north-vergent stack of
blind and emergent thrusts. The thrust front forms a series of elongate east-west oriented thrust tip
anticlines. The magnitude of the uplift increases to the south stepping the seabed up from the foreland
deep to eventually plateaux at the Burdwood Bank were the seabed shallows to just 200m. The water
depths in the proposed drilling area vary between 1200 m and 2100 m (Figure 5.1).
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Jurassic and Crelaceous sequences
Continerrtal crust and basement rocks
. Ceeanic crust

[]
. Upper Cretaceons and Terllary sequences
3
|

Figure 5.2 Regional Bathymetry and Geology of the South Falklands Basin (Benthic
Solutions, 2009)

The inversion of the foreland basin in the south has led to the development of vast elongate thrust tip
anticlines. The uplift led to subsequent erosion of sediments from the crest of the anticlines. The seabed
in the south is therefore comprised of exposed older Tertiary sequences along the anticline crests and
younger more recent eroded sediments in the troughs Further south across the Burdwood Bank it is
anticipated that Cretaceous sequences subcrop