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Non Technical Summary

Background

Desire Petroleum plc (hereafter referred to as ‘Desire’) is a UK company founded in 1996
dedicated to exploring for oil and gas in the North Falkland Basin. The company participated in
the first round of drilling offshore the Falkland Islands in 1998 and now operates six Production
Licences in the North Falkland Basin (PL003, PL004, PL005, PL0O06, PLO07 and PL034).

In 2005, Desire submitted an Environmental Impact Statement (EIS) for drilling in PL003 and
PL004, and in 2009 a further EIS was submitted for drilling in PL006, PL007 and PL034. Both
were granted approval on the condition that an Operational Addendum be prepared (to include
details of the drilling contractor, drilling unit, location and number of wells to be drilled and
proposed dates of operation) and submitted to the Falkland Islands Government (FIG) for
comment prior to the commencement of the proposed drilling operations.

Desire plans to drill up to six wells in its Production Licence areas using Diamond Offshore’s
Ocean Guardian semi-submersible drill rig. Figure 1 shows the Desire Production License areas in
relation to the other operators license areas in the Falkland.

Figure 1: Location Map Showing Desire’s Production Licence Areas
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Drilling operations are anticipated to commence in February 2010. It is estimated that the rig will
be on location for between 18 days and 30 days at each well, dependant on well depth.

Following drilling and evaluation, the wells will be plugged and abandoned.

It is currently proposed to test the wells if hydrocarbons are encountered. Well testing involves
bringing hydrocarbons to the surface in order to assess the characteristics of the reservoir. As
there are no facilities to store or export the hydrocarbons, they are burnt on the rig using specialist
well test equipment. If tested, the rig will be on location for an additional 7 to 10 days.

It is proposed to use water based mud to drill the wells. 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 are naturally occurring products (e.g. barite)
that are either biologically inert or readily dispersible or biodegradable. Other chemicals are
selected based on drilling performance and environmental acceptability to ensure low toxicity and
high biodegradability.

Existing Environment

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

The main fisheries resources in the Falkland Islands are the squid species, Illex argentinus and
Loligo gahi. Other types of fisheries include finfish, ray and longline. However, the main fisheries
areas are to the west of the exploration area for Illex argentines and to the south west of the
Falkland Islands for Loligo gahi.

The following species of cetacean may be sighted within the vicinity of the proposed drilling
locations during the dates of the exploration campaign: Sie whale, minke whale, sperm whale,
long-finned pilot whale and hourglass dolphin. Due to the migratory nature of cetaceans however,
it is probable that other cetacean species may also be present. Overall however the area in the
vicinity of the proposed wells is not considered to be an area of particularly high sensitivity for
cetaceans during the proposed drilling months (February to July).

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. A search of the BirdlLife International website for
the International Union for Conservation of Nature Red List aves in the Falkland Islands, found 10
species as either ‘Endangered’ or ‘Vulnerable’. Species recorded at their peak within the licence
area are the King penguin (June to September), Rockhopper penguin (September to November),
Magellanic penguin (November to April) and various species of albatross, petrel, fulmar, prion and
shearwater. Other seabirds including shags, ducks, skuas, gulls and terns occur in the nearshore
areas outside of the licence blocks.

Based on recorded distributions, the proposed drilling activity will not result in any major
disturbances to any of the recorded seabird species.

Impacts and Management Measures

The results of the impact assessment indicate that impacts from the drilling operation will be low
and probably undetectable shortly after drilling is completed. There are environmental risks
associated with drill cuttings disposal, the risk of large offshore and near-shore oil spills, waste
disposal and use of resources (i.c. fuel and potable water) . However, these risks can be controlled
using standard drilling practices and good planning.

The potential impacts of the proposed drilling activity will be mitigated in a number of ways,
including:

e 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 (Environmental Emissions Monitoring System, EEMS).

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

e 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. Desire is members of Oil Spill Response Ltd
which provide outside assistance in the case of a major spill.

e 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 transferred to
the UK for safe disposal via Marchwood MOD sailing. This has yet to be confirmed.

¢ 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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Abbreviations

API American Petroleum Industry

BOP Blow out Preventor

CEFAS Centre for Environment Fisheries and Aquaculture Science
CHARM Chemical Hazard Assessment and Risk Management
CO, Carbon Dioxide

DP Dynamically Positioned

E&P Exploration and Production

EEM’s Environmental Emissions Monitoring System

EIS Environmental Impact Statement

EMP Emergency Management Plan

ERP Emergency Response Plan

FC Falkland Conservation

FCO Foreign and Commonwealth Office

FICZ Falkland Interim Conservation and Management Zone
FIG Falkland Islands Government

FOCZ Falkland Outer Conservation and Management Zone
HMCS Harmonised Mandatory Control Scheme

HOCNF Harmonised Offshore Chemical Notification Format
HQ Hazard Quotients

HSE Health, Safety and Environment

LAT Lowest Astronomical Tide

LTOBM Low Toxicity Oil Based Mud

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

MoD Ministry of Defence

OCNS Offshore Chemical Notification Scheme

OSPAR Oslo / Paris Convention

OSCP Oil Spill Contingency Plan

OSR Oil Spill Response

PLONOR Pose Little or No Risk to the environment

ROV Remotely Operated Vehicle

RQ’s Risk Assessments

TD Target Depth

TVD Total Vertical Depth

UKOOA United Kingdom Offshore Operators Association
WBM Water Based Mud
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Non Technical Summary

Background

Desire Petroleum plc (hereafter referred to as ‘Desire’) is a UK company founded in 1996
dedicated to exploring for oil and gas in the North Falkland Basin. The company participated in
the first round of drilling offshore the Falkland Islands in 1998 and now operates six Production
Licences in the North Falkland Basin (PL003, PL004, PL005, PL0O06, PLO07 and PL034).

In 2005, Desire submitted an Environmental Impact Statement (EIS) for drilling in PL003 and
PL004, and in 2009 a further EIS was submitted for drilling in PL006, PL007 and PL034. Both
were granted approval on the condition that an Operational Addendum be prepared (to include
details of the drilling contractor, drilling unit, location and number of wells to be drilled and
proposed dates of operation) and submitted to the Falkland Islands Government (FIG) for
comment prior to the commencement of the proposed drilling operations.

Desire plans to drill up to six wells in its Production Licence areas using Diamond Offshore’s
Ocean Guardian semi-submersible drill rig. Figure 1.1 shows the Desire Production License areas
in relation to the other operators license areas in the Falkland.

Figure 1: Location Map Showing Desire’s Production Licence Areas

Chie . Jugeniing

South Atlantic Qesan

Tnangtes & CT CTiT
| =
i e | -
4’“ ?Il-.l
Falkland lzlands r" o
T i Morteam
|I flain Basin
Desire 100% 1
Desire 57.5% Arcadia 35% -l
Rockhopper 7.5% 4 v et =
Desire 92 5%
Rockhopper 7.5% .- ﬂ__im-
Desire 50% Arcadia 50% a0
(Sulr area Tranche 1) i LT — |
Arcadia 80% Desire 20% x.-..:[ ) gl:ul:hl.-'n
. A
Argos 100% \
=, il
Rockhopper 100% L
_l'.' _ Trarcha L
| Prospects )
i N |
l"l——h_-:- _?: -___
e -

Desire
Petroleum plc




Offshore Falkland Islands Drilling EIS Addendum Rev: 01
- - - - - - -

Drilling operations are anticipated to commence in February 2010. It is estimated that the rig will
be on location for between 18 days and 30 days at each well, dependant on well depth.

Following drilling and evaluation, the wells will be plugged and abandoned.

It is currently proposed to test the wells if hydrocarbons are encountered. Well testing involves
bringing hydrocarbons to the surface in order to assess the characteristics of the reservoir. As
there are no facilities to store or export the hydrocarbons, they are burnt on the rig using specialist
well test equipment. If tested, the rig will be on location for an additional 7 to 10 days.

It is proposed to use water based mud to drill the wells. 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 are naturally occurring products (e.g. barite)
that are either biologically inert or readily dispersible or biodegradable. Other chemicals are
selected based on drilling performance and environmental acceptability to ensure low toxicity and
high biodegradability.

Existing Environment

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

The main fisheries resources in the Falkland Islands are the squid species, Illex argentinus and
Loligo gahi. Other types of fisheries include finfish, ray and longline. However, the main fisheries
areas are to the west of the exploration area for Illex argentines and to the south west of the
Falkland Islands for Loligo gahi.

The following species of cetacean may be sighted within the vicinity of the proposed drilling
locations during the dates of the exploration campaign: Sie whale, minke whale, sperm whale,
long-finned pilot whale and hourglass dolphin. Due to the migratory nature of cetaceans however,
it is probable that other cetacean species may also be present. Overall however the area in the
vicinity of the proposed wells is not considered to be an area of particularly high sensitivity for
cetaceans during the proposed drilling months (February to July).

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. A search of the BirdlLife International website for
the International Union for Conservation of Nature Red List aves in the Falkland Islands, found 10
species as either ‘Endangered’ or ‘Vulnerable’. Species recorded at their peak within the licence
area are the King penguin (June to September), Rockhopper penguin (September to November),
Magellanic penguin (November to April) and various species of albatross, petrel, fulmar, prion and
shearwater. Other seabirds including shags, ducks, skuas, gulls and terns occur in the nearshore
areas outside of the licence blocks.

Based on recorded distributions, the proposed drilling activity will not result in any major
disturbances to any of the recorded seabird species.

Impacts and Management Measures

The results of the impact assessment indicate that impacts from the drilling operation will be low
and probably undetectable shortly after drilling is completed. There are environmental risks
associated with drill cuttings disposal, the risk of large offshore and near-shore oil spills, waste
disposal and use of resources (i.c. fuel and potable water) . However, these risks can be controlled
using standard drilling practices and good planning.

The potential impacts of the proposed drilling activity will be mitigated in a number of ways,
including:

e 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 (Environmental Emissions Monitoring System, EEMS).

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

e 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. Desire is members of Oil Spill Response Ltd
which provide outside assistance in the case of a major spill.

e 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 transferred to
the UK for safe disposal via Marchwood MOD sailing. This has yet to be confirmed.

¢ 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 Introduction

1.1 Document Objective

This document constitutes the Operational Addendum to the following Desire Petroleum plc
Falkland Islands Offshore Drilling Environmental Impact Statements (EISs):

*  Report Ref: EOE0534 submitted in November 2005 to assess the environmental impact from
drilling up to three exploration wells within Tranches C (Production Licence (PL) 003) and D
(Production Licence P004);

* Report Ref: EOE0592 submitted in February 2009 to assess the environmental impact from
drilling one or two exploration wells in Tranche I (PL006), Tranche L (PL007) or Licence
PL034.

The EISs have been approved by the Falkland Islands Government (FIG) pending the submission
of an Operational Addendum to provide further details on the drilling programme, which were
unknown when the EISs were produced.

Desire has now finalised their drilling programme and contracted Diamond Offshore’s Ocean
Guardian semi-submersible drilling rig. It is planned to drill up to six exploration wells within PL
003, 004, 006 and 034. Drilling operations are anticipated to commence in February 2010. It is
estimated that the rig will be on location for between 18 days and 30 days at each well depending
on well depth with an additional 7 to 10 days if hydrocarbons are encountered and the well is
tested.

The location of the proposed exploration wells is shown in Figure 1.1.

This Operational Addendum has been produced by RPS Energy on behalf of Desire Petroleum plc
to meet the FIG condition. As such, it aims to:

*  Provide details of the drilling contractor, drilling rig, location and number of wells to be
drilled and the proposed dates of operation;

*  Assess secasonal sensitivities within the vicinity of the licence areas at the time of the
proposed drilling operations;

*  Review and update the impact assessment to identify the environmental hazards, effects and
mitigation measures;

e Detail the project Environmental Management Plan (EMP), with particular emphasise on
waste management and resource use.

Desire
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Figure 1: Location Map showing the proposed Desire’s well locations
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1.2 The Applicant

Desire Petroleum plc is a UK company founded in 1996 dedicated to exploring for oil and gas in
the North Falkland Basin. The company participated in the first round of drilling offshore the
Falkland Islands in 1998 and now operates six Production Licences in the North Falkland Basin
(PLO03, PL004, PL00S, PL006, PLO07 and PL034).

1.3 Contact Address

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

Dr Ian Duncan

Chief Executive

Desire Petroleum plc

Mathon Court, Mathon, Malvern,
Worcestershire, WR13 5NZ

T: +44 (0)2074360423 F: +44 (0)2076375519

Email: duncani@desireplc.co.uk

Website:: www.desireplc.co.uk

Desire
Petroleum plc




Offshore Falkland Islands Exploration Drilling EIS Addendum Rev: 01
- - - - -

2

21

The Proposed Drilling Programme

Overview

Desire is planning to drill up to six exploration wells in the North Falkland Basin to explore for
hydrocarbons and appraise reservoir characteristics. The wells will be selected from the locations
shown in Figure 2.1. The first well to be drilled is likely to be Liz. The remaining wells that will
be drilled, and the drilling sequence, will be determined as the programme proceeds based on the
results of each well as it is completed.

The wells will be drilled from Diamond Offshore’s Ocean Guardian semi-submersible drilling rig
with operations currently scheduled to commence in February 2010. It is estimated that the rig
will be on location for between 18 days and 30 days at each well, dependant on well depth. If
hydrocarbons are encountered, each well may be tested. This will add an additional 7 to 10 days at
each location.

Following drilling, the wells will be logged and evaluated. On completion, the wells will be
plugged and abandoned in accordance with Oil & Gas UK guidelines. No equipment will be left
on the seabed and there will be no evidence of drilling operations having been undertaken.

The proposed characteristics of each well are summarised in Table 2.1 and their location is shown
in Figure 2.1.

Desire
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Figure 2.1: Desire Licence Areas and Proposed Exploration Well Locations
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Table 2.1 Proposed Well Characteristics

Rev: 01

Aspect Proposed Well Locations in the Northern Falkland’s Basin
Alpha Rachel Dawn / Jacinta Liz Ninky Ann A
License Block PL034/ PLO06 PLO04 PL006 PLO03 PLO03/PL004 PLO03

Anticipated Drilling

50° 16' 32.56" S

049° 28’ 27.876” S,

050° 2’ 50.172” S,

049° 35’ 26.160” S,

049° 28’ 14.196” S,

049° 23’ 52.260” S,

Location*

ocation 59° 09' 52.88" W 059° 01' 52.284" W 59° 08' 47.69" W 059° 17' 53.592" W 059° 10' 33.852" W 059° 22' 31.512" W
Water Depth (m) 144 410 157 352 400 398
Depth of Well (m) (TVDss) 1154 3099 1636 3547 3214 2141

Nearest Landfall

110 kilometres

195 kilometres

135 kilometres

185 kilometres

195 kilometres

205 kilometres

Anticipated Spud date

Q2 2010

Q3 2010

Q2 2010

Q1/Q2 2010

Q2 2010

Q1/Q2 2010

Total Days Rig will be on
Location

18 — 30 days

18 — 30 days

18 — 30 days

18 — 30 days

18 — 30 days

18 — 30 days

Hydrocarbons Anticipated

22° API crude, gas and
condensate possible

22° API crude, gas and
condensate possible

22° API crude, gas and
condensate possible

22° API crude, gas and
condensate possible

22° API crude, gas and
condensate possible

22° API crude, gas and
condensate possible

Anticipated Weight of
Cuttings

395 tonnes

666 tonnes

517 tonnes

770 tonnes

684 tonnes

504 tonnes

Note: Note that coordinate system is not UTM, The system that has been inherited from Shell by FIG and is based on a Traverse Mercator Projection. This
looks similar to UTM but will result in Longitude errors of 3° (compared to UTM21) The Lat/Longs can be used as absolute locations.
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2.3

2.4

Proposed Project Schedule

It is anticipated that the Ocean Guardian semi-submersible rig will be on location for between 18 and
30 days for each we and an additional 7-10 days if the well is tested. The earliest spud date for the first
well is 1 February 2010.

It is currently proposed to test the wells if hydrocarbons are found. During the well test up to up to
8,000stb/d of oil or 25MMscf/d of gas will be flared dependent on the reservoir fluids encountered
and if the reservoir is found to be capable of delivering these rates.

The Drilling Rig

The proposed exploration wells will be drilled by Diamond Offshore Drilling (UK) Limited’s third
generation semi-submersible drilling rig: the Ocean Guardian. The rig has an 8 line mooring
anchor pattern. Further details on the Ocean Guardian semi-submersible rig are provided in
Appendix B.

Well Construction

The well locations were chosen in order to facilitate a vertical well over the potential reservoir
identified from seismic survey data interpretation. The wells have been designed to minimise
cuttings generation and discharge but maintain the safety and integrity of the well.

Wells are drilled in sections, with the diameter of each section decreasing with increasing depth.
During the drilling of the upper well sections 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 casing is
run and cemented in the well and riser 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, 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 wells have been determined prior to drilling and are dependent on
the geological conditions through which the well is to be drilled.

Details of the each well profile are shown in Table 2.2 with well schematics provided in Figures
22

Table 2.2. Proposed Well Profiles
Liz Well Profile

Section Length in metres Proposed Mud Use

Hole Size Casing Size (Measured Depth)
Millimetres Inches Millimetres Inches Metres
660 x 914 26 x 36 508 x 762 20 x 30 71 WBM
445 17.5 339.7 13 3/8 749 WBM
311 12.25 244.5 95/8 1139 WBM
216 8.5 - - 1237 WBM

Ann Well Profile

Section Length in metres Proposed Mud Use

Hole Size Casing Size (Measured Depth)
Millimetres | Inches Millimetres Inches Metres
660 x 914 26 x 36 508 x 762 30 x 20 70 WBM
445 17.5 339.7 13 3/8 532 WBM
311 12.25 244.5 95/8 600 WBM
216 8.5 - - 541 WBM

Alpha A Well Profile

- 2-4
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Section Length in metres

Proposed Mud Use

Hole Size Casing Size (Measured Depth)
Millimetres : Inches Millimetres Inches Metres
660 x 914 26 x 36 508 x 762 30 x 20 73 WBM
445 17.5 339.7 13 3/8 410 WBM
311 12.25 244.5 9 5/8 527 WBM
Dawn/ Jacinta Well Profile
Hole Size Casing Size Sec::wogalgir:gahni:prtnhe)tres Proposed Mud Use
Millimetres Inches Millimetres Inches Metres
660 x 914 26 x 36 508 x 762 30 x 20 73 WBM
445 17.5 339.7 13 3/8 545 WBM
311 12.25 244.5 9 5/8 861 WBM
Ninky Well Profile
Hole Size Casing Size Sect(ihc;lr;al.seur:ﬂgtdhl;régﬁtres Proposed Mud Use
Millimetres : Inches Millimetres Inches Metres
660 x 914 26 x 36 508 x 762 30 x 20 73 WBM
445 17.5 339.7 13 3/8 702 WBM
311 12.25 244.5 95/8 800 WBM
216 8.5 - - 1239 WBM
Rachel Well Profile
Hole Size Casing Size Sec::wogalgir:g:lhDi:pThe)tres Proposed Mud Use
Millimetres : Inches Millimetres Inches Metres
660 x 914 26 x 36 508 x 762 30 x 20 73 WBM
445 17.5 339.7 13 3/8 742 WBM
311 12.25 244.5 95/8 597 WBM
216 8.5 - - 1277 WBM

Desire
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Figure 2.2: Example Well Schematics
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pp— DEPTH | DEPTH sy || S5 | g |DEETH] DEPTH
da
LTHoLOOY . = - = i 6T b s | o e
(TWD 55 D B
Lana | 4234
Seabed -352 3774 Seabed
. 26° % 36
4 422|447 5|7 i e
g 23" . = ul
£ = - B
o 8 z 3 E
£ x
17-1/2" 1i-1i2
|| | 800 |-825.4
|75 | 7704
4 L 1171611200 | |af - 1000 - 10204
= 13348 VLA
g I g |2
Sy g 1243 12684 ﬂ —— P
el ! EETE
L&} E —_—— i
12-1/4° ---j I 1218
L1914 19394 =l 3
e
F ]
| L2043 20684 e e
= =]
nrnti8h ===
|3 o
BN
p - 4
ank | 2310 [ 23354 e R e | 1500 | 16254
# 2510 25354 e # [mes [0
B-172 e
+* L2705 27504 o +* 1855 |- 8804
i
5—._ - *  réat [xesas
j [reed
# |2044 20604 i 5 To  L21at | 2164
—— + |3148 [31734
] 1D |-3547 [-35724
i

= 2-6
Desire
Petroleum ple



Offshore Falkland Islands Exploration Drilling EIS Addendum Rev: 01

Figure 2.2 (continued): Proposed Well Schematics
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Figure 2.2 (continued): Proposed Well Schematics
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Disposal of Drill Cuttings

The top two hole sections for the proposed wells will be drilled open to the seabed and the cuttings
generated whilst doing so will be will be swept out of the hole using seawater. These will be
deposited around the well bore. For subsequent 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.

Whilst drilling the wells, a riser will be set between the wellhead and the rig, with a blow-out
preventer (BOP) 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 rigs cleaning system. 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 exploration wells are
detailed in Table 2.3.

Table 2.3. Estimate of Cuttings Generated for the Proposed Wells

Liz Well
Hole Size (in) Hole size Length Volume Weight
diameter (m) (m) (cu m) (tonnes)
26 x 36 0.914 71 53 137.8
17.5 0.444 749 116 301.6
12.25 0.311 1139 87 226.2
8.5 0.216 1237 40 104
Total cuttings 296 769.6
Discharged at Seabed 169 439.4
Discharged at Surface 296 769.6
Ann A Well
Hole Size (in) Hole size Length Volume Weight
diameter (m) (m) (cu m) (tonnes)
26 x 36 0.914 70 46 119.6
17.5 0.444 532 82 213.2
12.25 0.311 600 46 119.6
8.5 0.216 541 20 52
Total cuttings 194 504.4
Discharged at Seabed 128 332.8
Discharged at Surface 66 171.6
Alpha Well
Hole Size (in) Hole size Length Volume Weight
diameter (m) (m) (cu m) (tonnes)
26 x 36 0.914 73 48 124.8
17.5 0.444 410 64 166.4
12.25 0.311 527 40 104
Total cuttings 152 395.2
Discharged at Seabed 112 291.2
Discharged at Surface 40 104

= 29
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Table 2.3 (continued). Estimate of Cuttings Generated for the Proposed Wells
Dawn/Jacinta Well

Hole Size (in) Hole size Length Volume Weight
diameter (m) (m) (cu m) (tonnes)
26 x 36 0.914 73 48 124.8
17.5 0.444 545 85 221
12.25 0.311 861 66 171.6
Total cuttings 199 517.4
Discharged at Seabed 133 345.8
Discharged at Surface 66 171.6
Ninky Well
Hole Size (in) Hole size Length Volume Weight
diameter (m) (m) (cu m) (tonnes)
26 x 36 0.914 73 48 124.8
17.5 0.444 702 109 283.4
12.25 0.311 800 61 158.6
8.5 0.216 1239 45 117
Total cuttings 263 683.8
Discharged at Seabed 157 408.2
Discharged at Surface 106 275.6
Rachel Well
Hole Size (in) Hole size Length Volume Weight
diameter (m) (m) (cu m) (tonnes)
26 x 36 0.914 73 48 124.8
17.5 0.444 742 115 299
12.25 0.311 597 45 117
8.5 0.216 1277 47 122.2
Total cuttings 256 665.6
Discharged at Seabed 164 426.4
Discharged at Surface 92 239.2

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 C. All 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.

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 chemicals.

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. The cement is formulated specifically for each section of
the well and contains small volumes of additives that are required to improve its performance. It is
mixed into 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 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

= 2-10
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2.8

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

A well test is currently planned for each well if hydrocarbons are encountered. This involves
varying periods of flowing and stopping the well in order to assess reservoir pressure. During the
well test up to up to 8,000stb/d of oil or 25MMscf/d of gas will be flared dependant on the
reservoir fluids encountered and if the reservoir is found to be capable of delivering these rates.

Chemicals

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 A 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.

All of the planned chemicals, which Desire propose to use for the 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.e. are least toxic) and are naturally occurring products (e.g. barite) that are either
biologically inert or readily dispersible or biodegradable.

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.

Tables 2.4 to 2.7 below show the planned chemicals which will be used during drilling operations
for the proposed Liz exploration well. This well is considered worst case as the highest quantities
of chemicals will be used and discharged. The chemicals used for the other wells will be identical
to the ones listed below, however, the use and discharge quantities may be lower.

Table 2.4. Planned Drilling Mud Components (Liz well — presents worst case chemical use)

. HQ
. . Estimated
. . . Chemical Estimated Use A Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
36 inch section primary chemicals
Caustic Soda Water based_l:_)rilling Fluid ) 1.00 1.00 E
Additive
M-I BAR (All R .
Grades) Weighting Chemical PLO 50.00 50.00 E
M-I GEL Viscosifier PLO 20.00 20.00 E
GUAR GUM Viscosifier PLO 1.00 1.00 E
Soda Ash Other PLO 0.50 0.50 E

36 inch section contingency chemicals

= 2-11
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. HQ
. . Estimated
. . . Chemical Estimated Use X Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
Caustic Soda Water based.E.)riIIing Fluid ) 1.00 1.00 E
Additive
Citric Acid Water based Drilling Fluid PLO 1.00 1.00 E
Additive
DUO-VIS Viscosifier - 1.00 2.00 GOLD
DUO-TEC Viscosifier - 1.00 2.00 GOLD
GUAR GUM Viscosifier PLO 1.00 1.00 E
LIME OPF Additive PLO 1.00 1.00 E
M-1 BAR (All N .
Grades) Weighting Chemical PLO 75.00 75.00 E
M-l GEL Viscosifier PLO 30.00 30.00 E
Mica Lost Circulation Material PLO 2.00 2.00 E
Nutshells - Al Lost Circulation Material PLO 2.00 2.00 E
Grades
SAND SEAL All Lost Circulation Material PLO 2.00 2.00 E
grades
KWIK-SEAL (Al Lost Circulation Material PLO 2.00 2.00 E
Grades)
SAFE-SURF E Defoamer (Drilling) SUB 1.00 1.00 GOLD
SAPP Water based.I:.)riIIing Fluid PLO 200 200 E
Additive
Soda Ash Other PLO 1.00 1.00 E
Sodium Cement or Cement
Bicarbonate Additive PLO 2.00 2.00 E
17.5 inch section primary chemicals
Caustic Soda Water based.I:.)riIIing Fluid ) 1.00 1.00 E
Additive
M-I BAR (All Weighting Chemical PLO 100.00 100.00 E
Grades)
M-1 GEL Viscosifier PLO 70.00 70.00 E
GUAR GUM Viscosifier PLO 3.00 3.00 E
Soda Ash Other PLO 1.00 1.00 E
17.5 inch section contingency chemicals
Caustic Soda Water based.E.)riIIing Fluid ) 1.00 1.00 E
Additive
Citric Acid Water based.I:.)riIIing Fluid PLO 1.00 1.00 E
Additive
DUO-VIS Viscosifier - 1.00 2.00 GOLD
DUO-TEC Viscosifier - 1.00 2.00 GOLD
GUAR GUM Viscosifier PLO 3.00 3.00 E
LIME OPF Additive PLO 1.00 1.00 E
M-I BAR (All Weighting Chemical PLO 125.00 125.00 E
Grades)
2-12
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. HQ
. . Estimated
. . . Chemical Estimated Use . Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
M-1 GEL Viscosifier PLO 100.00 100.00 E
Mica Lost Circulation Material PLO 2.00 2.00 E
Nutshells - Al Lost Circulation Material PLO 2.00 2.00 E
Grades
SAND SEAL All Lost Circulation Material PLO 2.00 2.00 E
grades
KWIK-SEAL (Al Lost Circulation Material PLO 2.00 2.00 E
Grades)
SAFE-SURF E Defoamer (Drilling) SuUB 1.00 1.00 GOLD
SAPP Water based.I:.)riIIing Fluid PLO 2.00 2.00 E
Additive
Soda Ash Other PLO 1.00 1.00 E
Sodium Cement or Cement
Bicarbonate Additive PLO 2.00 2.00 E
12.25 inch section primary chemicals
POTASSIUM Water Based Drilling Fluid
CHLORIDE Additive PLO 20.00 20.00 E
Potassium Water based Drilling Fluid
Chloride Brine Additive PLO 90.00 90.00 E
M-I BAR (All N .
Grades) Weighting Chemical PLO 30.00 30.00 E
SAFE-CIDE Biocide - 0.50 0.50 GOLD
MAGNESIUM - )
OXIDE Acidity Control Chemical PLO 1.00 1.00 E
DEFOAM NS Defoamer (Drilling) - 1.00 1.00 GOLD
ULTRAHIB Shale Inhibitor / SuB 17.50 17.50 GOLD
Encapsulator
ULTRACAP Shale Inhibitor / - 2.70 2.70 GOLD
Encapsulator
ULTRAFREE NS Drilling Lubricant - 13.00 13.00 GOLD
FLO-TROL Fluid Loss Control PLO 3.75 3.75 E
Chemical
POLYPAC - All Viscosifier PLO 3.75 3.75 E
Grades
DUO-VIS Viscosifier - 2.50 2.50 GOLD
DUO-TEC Viscosifier - 2.50 2.50 GOLD
12.25 inch section contingency chemicals
POTASSIUM Water Based Drilling Fluid
CHLORIDE Additive PLO 40.00 40.00 E
Potassium Water based Drilling Fluid
Chloride Brine Additive PLO 180.00 180.00 E
M-1 BAR (All N .
Grades) Weighting Chemical PLO 60.00 60.00 E
SAFE-CIDE Biocide - 1.00 1.00 GOLD
MAGNESIUM - )
OXIDE Acidity Control Chemical PLO 2.00 2.00 E
2-13
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. HQ
. . Estimated
. . . Chemical Estimated Use . Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
DEFOAM NS Defoamer (Drilling) - 2.00 2.00 GOLD
ULTRAHIB Shale Inhibitor / suB 35.00 35.00 GOLD
Encapsulator
ULTRACAP Shale Inhibitor / - 5.40 5.40 GOLD
Encapsulator
ULTRAFREE NS Drilling Lubricant - 26.00 26.00 GOLD
FLO-TROL Fluid Loss Control PLO 7.50 7.50 E
Chemical
POLYPAC - All Viscosifier PLO 7.50 7.50 E
Grades
DUO-VIS Viscosifier - 5.00 5.00 GOLD
DUO-TEC Viscosifier - 5.00 5.00 GOLD
Caustic Soda Water based.I:.)riIIing Fluid ) 1.00 1.00 E
Additive
Citric Acid Water based Drilling Fluid PLO 2.00 2.00 E
Additive
Dyna Red .
Seepage Control Fluid Loss_ControI PLO 4.00 4.00 E
4 Chemical
Fiber
FORM-A- Fluid Loss Control
SQUEEZE Chemical PLO 2.00 2.00 E
G-Seal Lost Circulation Material PLO 2.00 2.00 E
Guar Gum Viscosifier PLO 3.00 3.00 E
Koplus LL Pipe Release Chemical PLO 8.00 8.00 E
KWIKSEAL Lost Circulation Material PLO 5.00 5.00 E
LIME OPF Additive PLO 1.00 1.00 E
M-I GEL Viscosifier PLO 50.00 50.00 E
Mica Lost Circulation Material PLO 5.00 5.00 E
Nutshells - Al Lost Circulation Material PLO 5.00 5.00 E
Grades
PBS PLUG 500 Fluid Loss Control PLO 2.50 2.50 E
Chemical
PBS Plug Crosslinking Chemical PLO 1.25 1.25 E
Activator
PBS Plug Crosslinking Chemical PLO 0.50 0.50 E
Retarder
SAFE-CARB _ .
(ALL GRADES) Weighting Chemical PLO 10.00 10.00 E
SAFE-SCAV Hydrogen Sulphide ) 2.00 2.00 SILVER
HSB Scavenger
SAFE-SURF E Detergent / Cleaning Fluid SUB 2.00 2.00 GOLD
SAFE-SCAV NA Oxygen Scavenger PLO 1.00 1.00 E
SAND SEAL Al o+ Circulation Material PLO 3.00 3.00 E
grades
SAPP Water based.I:.)riIIing Fluid PLO 200 200 E
Additive
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. . Estimated
. . . Chemical Estimated Use X Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
Soda Ash Other PLO 2.00 2.00 E
Sodium Cement or Cement
Bicarbonate Additive PLO 2.00 2.00 E
Sugar Thinner PLO 1.00 1.00 E
SUPER SWEEP Lost Circulation Material SUB 0.50 0.50 GOLD
Ven Fyber 201 Lost Circulation Material PLO 2.00 2.00 E
Sodium Chloride Water based Drilling Fluid PLO 60.00 60.00 E
Brine Additive
Sodium Chloride Water based Drilling Fluid PLO 15.00 15.00 E
Powder (Salt Additive
PVD or Granular
Salt)
MEG Gas Hydrate Inhibitor PLO 2.00 2.00 E
METHANOL (all PLO 1.80 1.80 E
grades) Gas Hydrate Inhibitor
8.5 inch sidetrack section primary chemicals
POTASSIUM Water Based Drilling Fluid
CHLORIDE Additive PLO 10.00 10.00 E
Potassium Water based Drilling Fluid
Chloride Brine Additive PLO 40.00 40.00 E
M-1 BAR (All N .
Grades) Weighting Chemical PLO 40.00 40.00 E
SAFE-CIDE Biocide - 0.50 0.50 GOLD
MAGNESIUM - )
OXIDE Acidity Control Chemical PLO 0.50 0.50 E
DEFOAM NS Defoamer (Drilling) - 0.50 5.00 GOLD
ULTRAHIB Shale Inhibitor / SUB 8.00 8.00 GOLD
Encapsulator
ULTRACAP Shale Inhibitor / ; 1.50 1.50 GOLD
Encapsulator
ULTRAFREE NS Drilling Lubricant - 7.00 7.00 GOLD
FLO-TROL Fluid Loss Control PLO 2.00 1.50 E
Chemical
POLYPAC - Al Viscosifier PLO 2.00 1.50 E
Grades
DUO-VIS Viscosifier - 1.50 1.50 GOLD
DUO-TEC Viscosifier - 1.50 1.50 GOLD
8.5 inch sidetrack section contingency chemicals
POTASSIUM Water Based Drilling Fluid
CHLORIDE Additive PLO 20.00 20.00 E
Potassium Water based Drilling Fluid
Chloride Brine Additive PLO 80.00 80.00 E
M-1 BAR (All N .
Grades) Weighting Chemical PLO 80.00 80.00 E
SAFE-CIDE Biocide - 1.00 1.00 GOLD
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. HQ
. . Estimated
. . . Chemical Estimated Use . Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
MAg)I\iI%SEIUM Acidity Control Chemical PLO 1.00 1.00 E
DEFOAM NS Defoamer (Drilling) - 1.00 1.00 GOLD
ULTRAHIB Shale Inhibitor / suB 16.00 16.00 GOLD
Encapsulator
ULTRACAP Shale Inhibitor / - 3.00 3.00 GOLD
Encapsulator
ULTRAFREE NS Drilling Lubricant - 14.00 14.00 GOLD
FLO-TROL Fluid Loss Control PLO 4.00 4.00 E
Chemical
POLYPAC - All Viscosifier PLO 4.00 4.00 E
Grades
DUO-VIS Viscosifier - 3.00 3.00 GOLD
DUO-TEC Viscosifier - 3.00 3.00 GOLD
Caustic Soda Water based_l:_)rilling Fluid ) 1.00 1.00 E
Additive
Citric Acid Water based Drilling Fluid PLO 2.00 2.00 E
Additive
Dyna Red .
Seepage Control Fluid Loss_ControI PLO 4.00 4.00 E
4 Chemical
Fiber
FORM-A- Fluid Loss Control
SQUEEZE Chemical PLO 2.00 2.00 E
G-Seal Lost Circulation Material PLO 2.00 2.00 E
Guar Gum Viscosifier PLO 3.00 3.00 E
Koplus LL Pipe Release Chemical PLO 8.00 8.00 E
KWIKSEAL Lost Circulation Material PLO 5.00 5.00 E
LIME OPF Additive PLO 1.00 1.00 E
M-I GEL Viscosifier PLO 20.00 20.00 E
Mica Lost Circulation Material PLO 5.00 5.00 E
Nutshells - Al Lost Circulation Material PLO 5.00 5.00 E
Grades
PBS PLUG 500 Fluid Loss Control PLO 2.50 2.50 E
Chemical
F/;BS. Plug Crosslinking Chemical PLO 1.25 1.25 E
ctivator
PBS Plug Crosslinking Chemical PLO 0.50 0.50 E
Retarder
SAFE-CARB N .
(ALL GRADES) Weighting Chemical PLO 10.00 10.00 E
SAFE-SCAV Hydrogen Sulphide ) 200 200 SILVER
HSB Scavenger
SAFE-SURF E Detergent / Cleaning Fluid SUB 2.00 2.00 GOLD
SAFE-SCAV NA Oxygen Scavenger PLO 1.00 1.00 E
SAND SEAL Al ot Girculation Material PLO 3.00 3.00 E
grades
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. HQ
. . Estimated
. . . Chemical Estimated Use . Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
SAPP Water based.E.)riIIing Fluid PLO 2.00 2.00 E
Additive
Soda Ash Other PLO 2.00 2.00 E
Sodium Cement or Cement
Bicarbonate Additive PLO 2.00 2.00 E
Sugar Thinner PLO 1.00 1.00 E
SUPER SWEEP Lost Circulation Material SuB 0.50 0.50 GOLD
Ven Fyber 201 Lost Circulation Material PLO 2.00 2.00 E
Sodium Chloride Water based Drilling Fluid PLO 60.00 60.00 E
Brine Additive
Sodium Chloride Water based Drilling Fluid PLO 15.00 15.00 E
Powder (Salt Additive
PVD or Granular
Salt)
MEG Gas Hydrate Inhibitor PLO 2.00 2.00 E
METHANOL (all PLO 1.80 1.80 E
grades) Gas Hydrate Inhibitor
TOTALS: 2355.55 2360.25
Table 2.5. Planned Cementing Chemicals (Liz well — presents worst case chemical use)
. HQ
. . Estimated
. . . Chemical Estimated Use . Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
Primary Chemicals
D095 Cement Cement or Cement
Additive Additive PLO 0.577 0.060 E
AccuSET D197 Cement or Cement ; 6.949 1.938 GOLD
Additive
BARITE D31 Cement or Cement PLO 1371.742 524.658 E
Additive
Cement Class G Cement or Cement
D907 Additive PLO 694.148 162.977 E
D600G
GASBLOK* Gas Cement or Cement
Migration Control Additive SuB 16.206 4.694 GOLD
Additive
Environmentally Cement or Cement
Friendly Additive PLO 2.844 1.209 E
Dispersant B165
Liquid Cement or Cement
Accelerator D77 Additive PLO 4.359 1.704 E
Liquid Antifoam Cement or Cement
B143 Additive - 0.885 0.320 GOLD
Silicate Additive Cement or Cement
D75 Additive PLO 6.136 1.293 E
UNIFLAC-L Cement or Cement
D168 Additive - 8.103 4.027 GOLD
Viscosifier for Viscosifier PLO 0.544 0.209 E
MUDPUSH Il ) )
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. HQ
. . Estimated
. . . Chemical Estimated Use . Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
spacer B174
Tros Seadye Well Stimulation Chemical - 0.45 0.075 GOLD
Low
Temperature Well Stimulation Chemical PLO 0.640 0.040 E
Retarder D081
Antifoam Agent A tifoam (Hydrocarbons) SUB 0.133 0.027 GOLD
D175A
Iron Stabilizing . s
Agent L0O1 Completion Additive PLO 0.451324438 0.22452824 E
Silica Flour D66 Cement or Cement PLO 2485614357 | 3.82402209 E
Additive
Surfactant D191 Other - 0.445164451 0.14838815 GOLD
Mutual Solvent Cement or Cement
U66 Additive - 0.408824496 0.13627483 GOLD
Contingency chemicals
D095 Cement Cement or Cement
Additive Additive PLO 0.577 0.060 E
AccuSET D197 Cement or Cement ; 1.247 0.517 GOLD
Additive
BARITE D31 Cement or Cement PLO 270.437 120.194 E
Additive
Cement Class G Cement or Cement
D907 Additive PLO 34.284 16.983 E
Environmentally Cement or Cement
Friendly Additive PLO 0.277 0.181 E
Dispersant B165
Environmentally
Friendly Ceme:ggi;isgme”t PLO 0.269 0.183 E
Dispersant B165
Liquid Cement or Cement
Accelerator D77 Additive PLO 4.359 1.704 E
Liquid Antifoam Cement or Cement
B143 Additive - 0.036 0.014 GOLD
Silicate Additive Cement or Cement
D75 Additive PLO 3.910 0.592 E
UNIFLAC-L Cement or Cement
D168 Additive - 1.032 0.728 GOLD
Viscosifier for
MUDPUSH II Viscosifier PLO 0.102 0.045 E
spacer B174
A”t'fg?g‘sﬁge”t Antifoam (Hydrocarbons) SUB 0.133 0.027 GOLD
Iron Stabilizing . s
Agent L001 Completion Additive PLO 0.451324438 0.22452824 E
Silica Flour D66 Cement or Cement PLO 24.85614357 | 3.82402209 E
Additive
Surfactant D191 Other - 0.445164451 0.14838815 GOLD
Mutual Solvent Cement or Cement
U66 Additive - 0.408824496 0.13627483 GOLD
TOTALS: 2482.702 853
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Table 2.6. Planned Completion Chemicals

Rev: 01

. HQ
. . Estimated
. . . Chemical Estimated Use s Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
Primary Chemicals
Sodium Chloride Water based Drilling Fluid PLO 381.00 381.00 E
Brine Additive
Potassium Water based Drilling Fluid PLO 360.00 360.00 E
Chloride Brine Additive
Calcium Bromide PLO 552.00 552.00 E
Brine Brine (Completion)
Calcium Chloride PLO 430.00 430.00 E
Brine Brine (Completion)
Sodium Bromide PLO 476.00 476.00 E
Brine Brine (Completion)

DEFOAM NS Defoamer (Drilling) - 1.00 1.00 GOLD
DUO-VIS Viscosifier - 2.00 2.00 GOLD
DUO-TEC Viscosifier - 2.00 2.00 GOLD

HEC Viscosifier PLO 2.00 2.00 E

SAFE-CARB PLO 15.00 15.00 E

(ALL GRADES) Weighting Chemical
SAFE-CIDE Biocide - 1.00 1.00 GOLD
SAFE COR 220X Corrosion Inhibitor - 10.00 10.00 GOLD
Safe-Cor HT Corrosion Inhibitor - 5.00 5.00 C
SAFE-SCAV CA Oxygen Scavenger - 1.00 1.00 GOLD
SAFE-SCAV NA Oxygen Scavenger PLO 1.00 1.00 E
SI-414N Scale Inhibitor - 1.00 1.00 GOLD
KI-3924 Corrosion Inhibitor SUB 0.05 0.05 C
SAFE-SURF NS = Detergent / Cleaning Fluid - 10.00 0.00 GOLD
SAFE-SURF E Defoamer (Drilling) SuB 4.00 0.00 GOLD
DF1 OPF base oil - 80.00 0.00 E
Methanol Gas Hydrate Inhibitor PLO 0.2 0.2 E
Mono Ethanol Gas Hydrate Inhibitor PLO 0.2 0.2 E
Glycol
Emulsotron Demulsifier suB 0.2 0.2 GOLD
Deformer Antifoam (Hydrocarbons) suB 0.2 0.2 GOLD
Contingency chemicals
Sodium Chloride Water based Drilling Fluid PLO 381.00 381.00 E
Brine Additive
Potassium Water based Drilling Fluid PLO 360.00 360.00 E
Chloride Brine Additive
Calcium Bromide PLO 552.00 552.00 E
Brine Brine (Completion)
Calcium Chloride PLO 430.00 430.00 E
Brine Brine (Completion)
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. HQ
. . Estimated
. . . Chemical Estimated Use A Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
Sodium Bromide PLO 476.00 476.00 E
Brine Brine (Completion)

DEFOAM NS Defoamer (Drilling) - 1.00 1.00 GOLD
DUO-VIS Viscosifier - 2.00 2.00 GOLD
DUO-TEC Viscosifier - 2.00 2.00 GOLD

HEC Viscosifier PLO 2.00 2.00 E

SAFE-CARB PLO 15.00 15.00 E

(ALL GRADES) Weighting Chemical
SAFE-CIDE Biocide - 1.00 1.00 GOLD
SAFE COR 220X Corrosion Inhibitor - 10.00 10.00 GOLD
Safe-Cor HT Corrosion Inhibitor - 5.00 5.00 C
SAFE-SCAV CA Oxygen Scavenger - 1.00 1.00 GOLD
SAFE-SCAV NA Oxygen Scavenger PLO 1.00 1.00 E
SI-414N Scale Inhibitor - 1.00 1.00 GOLD
KI-3924 Corrosion Inhibitor SUB 0.05 0.05 C
SAFE-SURF NS = Detergent / Cleaning Fluid - 10.00 0.00 GOLD
SAFE-SURF E Defoamer (Drilling) SuB 4.00 0.00 GOLD
DF1 OPF base oil - 80.00 0.00 E
M-I BAR (All PLO 50.00 50.00 E
Grades) Weighting Chemical
M-I GEL Viscosifier PLO 5.00 5.00 E
M-I GEL Water based Drilling Fluid PLO 5.00 5.00 E
SUPREME Additive
Water based Drilling Fluid - 1.00 1.00 E

Caustic Soda Additive

Soda Ash Other PLO 1.00 1.00 E
Sugar Thinner PLO 2.00 2.00 E
Citric Acid Water based Drilling Fluid PLO 4.00 4.00 E
Additive
Sodium Cement or Cement PLO 4.00 4.00 E
Bicarbonate Additive
MAGNESIUM 1.00
OXIDE Acidity Control Chemical PLO 1.00 E
Plugsal Weighting Chemical - 2.00 2.00 E
Plugsal-X Weighting Chemical PLO 2.00 2.00 E
Sodium Chloride 10.00
Powder (Salt
PVD or Granular Water based Drilling Fluid
Salt) Additive PLO 10.00 E
DI TROL Viscosifier PLO 5.00 5.00 E
DI BALANCE Viscosifier PLO 5.00 5.00 E
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2.9

2.91

2.9.2

293

294

. HQ
. . Estimated
. . . Chemical Estimated Use A Band /
Chemical Name Chemical Function Label Code (tonnes) Discharged OCNS
(tonnes)
group
TOTALS: 4765.10 4577.10
Table 2.7. Planned Rig Chemicals
. HQ
Chemical Name Chemical Function ezl SslliRe U5s I)Ei::rr:laar'::d bt |
Label Code (tonnes) OCNS
(tonnes)
group
Aqueous . .
Degreaser 4000 Detergent / Cleaning Fluid - 3 3 GOLD
ECO-F BOP Fluid - 2 2 D
MEG Gas Hydrate Inhibitor PLO 3 3 E
Bestolife 3010 .
NM special. Pipe Dope - 0.6 0.06 E
Jet-Lube API- . SUB, Cu, Pb,
MODIFIED® Pipe Dope Zn 0.2 0 c
JET-
LUBE®SEALGA Pipe Dope - 0.2 0.1 E
URD™ ECF
JET-LUBE®
RUN N Pipe Dope - 0.2 0.1 E
SEAL™ECF
TOTALS: 9.2 8.26

Resource Use

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.

Fuel

The Ocean Guardian is likely to consume 10 tonnes of fuel a day during drilling operations and a
support vessel 5 tonnes of fuel a day. The Desire drilling campaign will use a maximum of 2,700
tonnes of fuel, if all six wells are drilled and the rig is on location at each well for a maximum of
30 days. The fuel will most likely be sourced from the Falkland Islands.

Water

Water will be needed for operational and domestic use onboard the drill rig, and it is estimated that
approximately 51,000 Litres of drilling water per day and 200 Litres of potable water per person
per day is required for a typical drilling operation. It is estimated that approximately 560,000
litres of potable water will be required (assuming the rig hold 100 people on board). A 30 day
drilling campaign will require approximately 1,530,000 litres of drilling water.

Potable water will be obtained from the Falkland Islands. Availability of water has been
confirmed with the FIG. Drilling water will be sourced from the ocean.

Waste

Waste will be disposed of on the Falkland Island with hazardous waste likely to be exported to the
UK. Specific waste handling/disposal routes and procedures will be detailed in a Waste
Management Plan.
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2.10

2.1

Hazardous waste generated from wells differs greatly per well, but a typical exploration well
would generate between 2 and 100 tonnes of hazardous waste (average of 65 tonnes). However
this estimate is based on North Sea wells, which are typically deeper than those of the Falkland so
it can be expected that hazardous waste generated would be towards the lower end of the range.

Support Operations

The drilling rig will be supported by three anchor handler vessels providing supply services
between the rig and the onshore base in Stanley as well as providing standby duties at the rig and
facilitating the rig moves between wells.

A helicopter dedicated to Desire will be available from BIH throughout the drilling programme,
This is in addition to the two helcipoters BIH currenty operate. Helicopter flights for crew
changes will take place twice a week. On arrival at Mt Pleasnt, the crews will immediately board
the helicopter for transfer to the rig. The returning crew will fly to Port Stanley where they will
spend the night in the Malvinas hotel before returning to the UK using the Airbridge the following
day. Each flight will involve a crew change of 12 people for a total of 24 per week.

Total Emissions Summary

Figure 2.3 provides a summary of estimated totals of the main emissions and discharges directly
arising from routine operations associated with the drilling of the Falkland exploration wells (total
emissions from all six wells).
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Figure 2.3 Emissions summary (worst case)

/ Emissions to Atmosphere (fonnes] .
4 Power Generation )
[ Carbon dioxide 8690
Carbon monoxide 4239
Oxides of nitrogen 160.38
Nitrous oxide 0.59
| Sulphur dioxide 10.8
Monkey Board t’fggg”e gig
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Drill Floor
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Solid wastes |
(e.g. garbage, scrap elc.)=
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A

No 3 Column

Note:

" Emissions to Sea (tonnes
{ WBM Fluids 17136
' Drill cuttings 3536
Cement Chemicals 15098
| Waste water 33.6 |
' Oil (deck drainage) <1.00 /
- e

Power generation emissions calculations are based on an estimated 180 days on location (worst case).

Atmospheric emissions assume rig consumes (@ 10 tonnes fuel/day and safety standby vessel @ 5 tonnes fuel/day for

180 days duration.

Waste water discharges calculated assuming 200 I/man/day with 100 personnel onboard the rig.

Solid waste production based on an estimated average of 24 tonnes/month during drilling operations.

For flaring emissions please see Table 4.5 in Section 4.6.
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Figure 3.8 Loligo gahi catches (tonnes) by grid square for Jan—Jun 2006
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Figure 3.9 Loligo gahi catches (tonnes) by grid square for Jul-Dec 2006
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Figure 3.10 Micromesistius australis catches (tonnes) by grid square for Jan—Jun 2006
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The above figures demonstrate that during the proposed drilling period (February to July) the
proposed exploration area has potential for high Illex catch (Figure 2.6). In addition there is also a
recorded catch of southern blue whiting over the proposed exploration area during the proposed
drilling period however, the exploration area lies a considerable distance from the main catch areas
for blue whiting and the potential for any disruption to this fishery is considered to be minimal
(Figures 3.10 and 3.11).

There are no significant fisheries interests on the landward side of the licence area, which would
indicate that there is also low vulnerability to disturbance from vessel movements to and from the
licence area during the proposed drilling months.
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