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2D Two-dimensional

3D Three-dimensional

AAR Air to Air Refuelling

ACMA Australian Communications and Media Authority

AEST Australian Eastern Standard Time

AEW&C Airborne Early Warning and Control

AFANT Amateur Fishermen’s Association of the Northern Territory
AFMA Australian Fisheries Management Authority

AFZ Australian Fishing Zone

AHIS Aboriginal Heritage Inquiry System

AHO Australian Hydrographic Office

AIMS Australian Institute of Marine Science

AlS Automatic Identification System

ALARP As Low As Reasonably Practicable

AMOSC Australian Marine Qil Spill Centre

AMP Australian Marine Park

AMSA Australian Maritime Safety Authority

APPEA Australian Petroleum Production and Exploration Association
AS Australian Standard

ASBTIA Australian Southern Bluefin Tuna Industry Association

AST Aspartate Transaminase

BACI Before-After-Control-Impact

BAT Best Available Techniques

BIA Biologically Important Area

BOM Bureau of Meteorology

BPEM Best Practice Environmental Management

BRAHSS Behavioural Response of Australian Humpback whales to Seismic Surveys
BRUVS Baited Remote Underwater Video Systems

BTEX Benzene, Toluene, Ethylbenzene and Xylene

BWMC Ballast Water Management Certificate

BWMP Ballast Water Management Plan

BWR Ballast Water Report

BWRS Ballast Water Record System

CAMBA People’s Republic of China for the Protection of Migratory Birds and their Environment 1986
CEFAS Centres for Environment, Fisheries and Aquaculture Science (UK)
CFA Commonwealth Fisheries Authority

CHARM Chemical Hazard and Risk Management

CHIRP Compressed High-Intensity Radar Pulse

CMST Centre of Marine Science and Technology
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CoEP Code of Environmental Practice

CPUE Catch Per Unit Effort

CTD Conductivity, Temperature and Depth

Cth Commonwealth

DAFF Department of Agriculture, Fisheries and Forestry

DAWE Department of Agriculture, Water and the Environment (Cth) (former)
DBCA Department of Biodiversity, Conservation and Attractions (WA)

DCCEEW Department of Climate Change, Energy, the Environment and Water (Cth)

DEPWS Department of Environment, Parks and Water Security (NT)
DITT Department of Industry, Tourism and Trade (NT)

DMIRS Department of Mines, Industry Regulation and Safety (WA)
DNP Director of National Parks

DoD Department of Defence

DoF Department of Fisheries (WA)

DoT Department of Transport

DP Dynamic Positioning

DPIRD Department of Primary Industries and Region Development (WA)
DPLH Department of Planning, Lands and Heritage (WA)

EB Environmental Benefit

EIA Environmental Impact Assessment

EIAPP Engine international air pollution prevention

EMBA Environment That May Be Affected

EP Environment Plan

ePAR Electronic Pre-Arrival Report

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Cth)

EPO Environmental Performance Objective

EPS Environmental Performance Standard

ERA Environmental Risk Assessment

ERC Emergency Response Coordinator

ERP Emergency Response Plan

ERT Emergency Response Team

ESD Ecologically Sustainable Development

Ev Evaluation

FPSO Floating Production Storage and Offloading
FRDC Fisheries Research Development Corporation
GEP Gas Export Pipeline

GHG Greenhouse Gas

GMP Garbage Management Plan

GNSS Global Navigation Satellite System

HFC High Frequency Cetacean

HFO Heavy Fuel Oil
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HMCS Harmonised Mandatory Control Scheme

HQ Hazard Quotient

HSE Health , Safety and Environment

HVAC Heating, Ventilation and Air Conditioning

IAFS International Anti-fouling System

IAPP International Air Pollution Prevention

IEE International Energy Efficiency

IMAS Institute for Marine and Antarctic Studies

IMCA International Marine Contractors Association

IMCRA Integrated Marine and Coastal Regionalisation of Australia

IMDG International Marine Dangerous Goods

IMO International Maritime Organisation

IMP Impact

IMS Invasive Marine Species

IMT Incident Management Team

IOGP International Association of Oil & Gas Producers

IOPP International Oil Pollution Prevention

IPIECA International Petroleum Industry Environmental Conservation Association

IPP International Pollution Prevention

IR Infra-red

ISPP International Sewage Pollution Prevention

ISPS International Ship and Port Facility Security

ITOPF International Tanker Owners Pollution Federation

IUCN International Union for the Conservation of Nature

JAMBA Agreement between the Government of Australia and the Government of Japan for the Protection
of Migratory Birds and Birds in Danger of Extinction and their Environment

IBG Joseph Bonaparte Gulf

JSA Job Safety Analysis

KCMF Kimberley Crab Managed Fishery (also referred as the North Coast Crab Fishery).

KEF Key Ecological Feature

KGBF Kimberley Gillnet and Barramundi Fishery

KLC Kimberley Land Council

KPMF Kimberley Prawn Managed Fishery

LAT Lowest Astronomical Tide

LFC Low Frequency Cetacean

LP Low Pressure

LPG Liquified Petroleum Gas

Ltd Limited

LWD Logging While Drilling

MARPOL International Convention for the Prevention of Pollution from Ships

MBC Maritime Border Command
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Acronym Definition

MBES Multi-beam echo sounder

MDO Marine Diesel Oil

MFC Mid Frequency Cetacean

MMF Mackerel Managed Fishery

MMO Marine Mammal Observer

MNES Matters of National Environmental Significance
MoC Management of Change

MODU Mobile Offshore Drilling Unit

MP Marine Park

MSS Marine Seismic Survey

NatPlan National Plan for Maritime Environmental Emergencies
NCVA National Conservation Values Atlas

NDSMF Northern Demersal Scalefish Managed Fishery
NEBA Net Environmental Benefit Analysis

NIW Nationally Important Wetlands

NLC Northern Land Council

NMFS National Marine Fisheries Service

NMR North Marine Region

NNTT National Native Title Tribunal

NOPSEMA | National Offshore Petroleum Safety and Environment Management Authority

NPF Northern Prawn Fishery

NPFI Northern Prawn Fishing Industry Pty Ltd

NRT National Response Team

NSW New South Wales

NT Northern Territory

NT Plan Northern Territory Oil Spill Contingency Plan 2014
NTSC Northern Territory Seafood Council

NWMR Northwest Marine Region

NWSA North Wildcatch Seafood Australia

NZS New Zealand Standard

OCNS Offshore Chemical Notification Scheme

oDS Ozone Depleting Substances

OoIwW Oil In Water

OPEP Qil Pollution Emergency Plans

OPGGS Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cth)
OPGGS(E) | Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
OPIC Offshore Petroleum Incident Coordination

OSMP Operational and Scientific Monitoring Programs
OSPAR Oslo-Paris Convention 1992

OSTM Qil Spill Trajectory Modelling

OWR Oiled Wildlife Response
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Acronym Definition

OWS Oily Water Separator

P&ID Piping and Instrumentation Diagrams
PAH Polyaromatic Hydrocarbons

PCBs Polychlorinated Biphenyls

PCPT Piezo Cone Penetrometer Test

PDSA Pre-drilling Seabed Assessment

PLONOR Pose Little or No Risk

PMS Planned Maintenance System

PMST Protected Matters Search Tool

POB Persons On Board

POLREP Pollution Report

PPA Pearl Producers Association

PPE Personal Protective Equipment

PTS Permanent Threshold Shift

PTW Permit To Work

PVC Polyvinyl Chlorides

PWC Parks and Wildlife Commission

PWS Parks and Wildlife Service (WA)

RCC Response Coordination Centre

REACH Registration, Evaluation and Authorisation of Chemicals
RO Reverse Osmosis

ROKAMBA | Republic of Korea Migratory Birds Agreement 2006
ROV Remotely Operated Vehicle

RQ Risk Quotient

SBM Synthetic-based mud

SBP Sub-bottom profiling

SBTF Southern Bluefin Tuna Fishery

SDS Safety Data Sheet

SEEMP Ship Energy Efficiency Management Plan
SEL Sound Exposure Level

SIMOPS Simultaneous Operations

SITREP Situation Report

SMPEP Shipboard Marine Pollution Emergency Plan
SPL Sound Pressure Level

SPRAT Species Profile and Threats

SRL Southern Rock Lobster

SSS Side scan sonar

STCW Standards of Training, Certification and Watchkeeping for Seafarers
STP Sewage Treatment Plant

TECS Threatened Ecological Communities
TTS Temporary Threshold Shift
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Acronym Definition

UNEP IE United Nations Environment Programme Industry and Environment
USA United States of America

USBL Ultrashort Base Line

UXo Unexploded Ordnance

VHF Very High Frequency

VoO Vessels of Opportunity

WA Western Australia

WAF Water-Accommodated Fraction

WATFIC Western Australian Fishing Industry Council
WBM Water-based mud

WEL Woodside Energy Limited

WestPlan Western Australian Qil Spill Contingency Plan
WHP Wellhead Platform

WSTF Western Skipjack Tuna Fishery

WTBF Western Tuna and Billfish Fishery
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1 Introduction

1.1 Background to the Beehive Project

EOG Resources Australia Block WA-488 Pty Ltd (hereafter referred to as EOG) is the titleholder of
exploration permit WA-488-P and is planning for drilling to commence on the Beehive-1
exploration well in 2023. The drilling will be undertaken using a jack-up Mobile Offshore Drilling
Unit (MODU) and is scheduled to take approximately 55 days. Further information on the drilling
activities can be found in the Beehive-1 Exploration Drilling Environment Plan (EP) (link) which is
currently under assessment with the National Offshore Petroleum Safety and Environment
Management Authority (NOPSEMA).

Prior to drilling, a number of geophysical and geotechnical investigations need to be carried out to
assess and characterise the seabed for risk mitigation and geohazard identification and to evaluate
the sub-seabed conditions to support a jack-up MODU. The Beehive Pre-Drill Seabed Assessment
(PDSA) EP was accepted on 2 March 2022 by NOPSEMA and allowed for the geophysical and
geotechnical activities to be completed by August 2022 (link).

The geophysical investigations were completed in July 2022, however the geotechnical
investigations are now scheduled to commence sometime between October 2022 and June 2023.
As such, this EP has been prepared for the geotechnical investigations because the time window
in the PDSA EP has elapsed.

1.2 The Geotechnical Activity

EOG proposes to undertake geotechnical investigations (the activity) within Commonwealth
marine waters approximately 71 kilometres (km) north of the Western Australian (WA) coastline
in the Joseph Bonaparte Gulf (JBG) (Figure 2.1). The activity (as defined in Regulation 6 of the
OPGGS(E)) is defined as:

The physical collection of geotechnical data, from the time that the vessel first enters
the activity area and deploys equipment, until the time the vessel retrieves the
equipment and departs the activity area.

The activity area is defined in Section 2.1. A full description of the activity is provided in
Chapter 2.

1.3 Titleholder and Liaison Person

EOG Resources, Inc. (as the parent company of EOG) was established in 1985 and is listed on the
New York Stock Exchange. It is one of the largest independent crude oil and natural gas exploration
and production companies in the United States of America (USA) with hydrocarbon reserves in the
USA and Trinidad & Tobago. The company has a market cap of approximately USDS63 billion
(AUDS90 billion) as of 28 July 2022, and employs around 2,800 people.

The Titleholder for this activity is:
EOG Resources Australia Block WA-488 Pty Ltd
Suite 406, Level 4, 20 Bond Street,
Sydney, NSW, 2000, Australia
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The nominated liaison person for this EP is:
Jonathan Chung
Director, Business Development International
1111 Bagby Street, Sky Lobby 2
Houston, TX 77007 USA
Phone: +1 713-651-7000
Email: australia@eogresources.com
EOG will notify NOPSEMA of any change in titleholder, a change in the titleholder’'s nominated

liaison person, or a change in the contact details for either the titleholder or the liaison person
including changes to the activity or the EP in accordance with the details provided in Table 1.1.

Table 1.1 OPGGS(E) notification requirements — change of contact details and end of
activity

Regulation requirements OPGGS(E)

A change of Titleholder, change in the Titleholder’s nominated liaison person or a Regulation 15(3)
change in the contact details for either the Titleholder or the liaison person.
Notification to be provided within 7 days of the change.

The end of operation of the EP (i.e., at completion of the activity). Regulation 25A*
*To be reported using proforma (FM1408) on the NOPSEMA website.
The end of an activity (i.e., within 10 days of completion of the activity). Regulation 29*

*To be reported using proforma (FM1405) on the NOPSEMA website.

1.4 Scope of this Plan

This EP has been prepared in accordance with the Offshore Petroleum and Greenhouse Gas
Storage Act 2006 (OPGGS Act 2006) and the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009 (OPGGS(E)). It aims to secure acceptance from NOPSEMA by
demonstrating that EOG will manage the environmental impacts and risks of the activity to As Low
As Reasonably Practicable (ALARP) and to an acceptable level. In brief, this EP includes a
description of:

e The nature of the activity (location, layout, operational details);

e Stakeholder consultation activities;

e The environment affected by the activity;

e Environmental impacts and risks (including emergency incidents);

e Mitigation and management measures;

e Environmental performance outcomes, standards and measurement criteria;
e How impacts and risks are demonstrated to be ALARP and acceptable;

e The implementation strategy to ensure that the environmental impacts and risks are
managed in a systematic manner; and

e Reporting arrangements.
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1.5 Environment Plan Summary

Table 1.2 provides a summary of this EP as required by Regulation 11(4) of the OPGGS(E).

Table 1.2 EP Summary of material requirements
EP Summary requirement EP section ‘
The location of the activity Section 2.1
A description of the receiving environment Chapter 5
A description of the activity Chapter 2
Details of the environmental impacts and risks Chapter 7
The control measures for the activity Chapter 7
The arrangements for ongoing monitoring of the titleholder’s environmental Chapter 8
performance
Response arrangements in the oil pollution emergency plan (OPEP) Chapter 9
Consultation already undertaken and plans for ongoing consultation Chapter 4
Details of the titleholder’s nominated liaison person for the activity Section 1.3
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2 Activity Description

This chapter provides a description of the proposed activity in accordance with the requirements
of Regulation 13(1) of the OPGGS(E).

2.1 Activity Location

The geotechnical activity area lies entirely within WA-488-P (which covers an area of 4,100 km?)
in water depths from approximately 35 metres (m) to 50 m Lowest Astronomical Tide (LAT). It is
defined as the polygon bounded by the coordinates in Table 2.1 and shown in Figure 2.1. This
polygon has an area of approximately 50.4 km?.

At its closest point, the activity area is located approximately 163 km offshore from nearest WA
coastline and 73 km from the Northern Territory (NT) coastline. The distances from the activity
area to nearby features are provided in Table 2.2.

Table 2.1 Geographic coordinates of the activity area
Point Latitude Longitude
1 14°00' 13.06" 128°32'39.75"
2 14° 00' 13.44" 128°36'18.78"
3 14°04'22.99" 128°36' 18.35"
4 14° 04' 22.60" 128°32'39.26"

Source: GDA 2020, MGA 52S.

Table 2.2 Distance to key features from the activity area

Distance and direction from the nearest point

Feature of the activity area to the nearest point of the
feature

Towns

Port Keats (Wadeye) (NT) 100 km ENE

Wyndham (WA) 163 km SSE

Kununurra (WA) 189 km SSW

Kalumbaru (WA) 206 km WSW

Darwin (NT) 295 km NE

Marine Protected Areas
Joseph Bonaparte Gulf Australian Marine Park (AMP) 32kmE

Oceanic Shoals AMP 152 km NNE
North Kimberley Marine Park (WA) 65 km S
Petroleum Infrastructure

Blacktip gas export pipeline 5.5 km NE
Blacktip unmanned wellhead platform 15 km NW
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Figure 2.1

Location of the geotechnical investigation area in WA-488-P
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2.2 Timing and Duration

The activity is scheduled to commence between October 2022 and June 2023. The exact timing of
the activity within this time window is contingent on the receipt of environmental approvals,
vessel/equipment availability and fair sea state conditions suitable for the activity.

The activity is estimated to take up to 2 weeks in total to complete, although this is dependent on
the exact methods and technologies used as well as weather conditions during the activity
execution phase.

2.3 Objective of the Activity

The objective of the activity is to identify constraints and hazards that may affect the drilling of a
well, specifically:

e Acquire and assess geotechnical data and soil samples to support the safe placement of the
MODU'’s jack-up legs and conduct riserless drilling;

e I|dentify sub-seabed features and hazards that may impact on the exact positioning of the
MODU;

e To define any potential hazards or factors of operational significance for drilling rig
emplacement.

e To identify geohazards and geological conditions relating to drilling of the top-holes.

e To assist with future wellsite planning.

The risk to a MODU'’s integrity through loss of seabed support makes intrusive geotechnical
investigations critical (IOGP, 2017). Investigations must take place in the Beehive drilling area and
in the case of a jack-up MODU, must also cover the area of approach to the location (i.e., the
commencement of leg pinning activity) (IOGP, 2017). As the proposed drilling location(s) are not
finalised, the activity area has been designed to consider the full positional uncertainty of the final
surface location of any well(s).

2.4 Geotechnical Investigations

Geotechnical investigation methods collect detailed information on the physical properties of the
seabed and the underlying shallow sediments to build up a picture of the local geology of the
activity area. One of the methods includes collecting sediments that are photographed, described
and tested to determine the load bearing properties of the seabed sediments at potential MODU
spud can locations.

The objective of the geotechnical investigations is to assess and characterise the seabed and sub-
seabed conditions at each MODU location, including calibrating and interpreting geophysical
results, as well as provide the necessary data for risk mitigation, geohazard identification and
clearance, exploration drilling operations and engineering analysis. The proposed techniques will
include:

e Borehole (BH) sampling to acquire high quality soils for laboratory testing to inform the
detailed engineering design in the field; and

e Piezo cone penetrometer testing (PCPT) to determine seabed strength and general ground
stratigraphy.

The scope of work is ISO 19905-1: 2016 compliant, the exact work will depend on the soil
conditions encountered with a combination of BHs and PCPT measurements acquired near the
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MODU location, to characterise the sub-seabed to safely set the MODU. The exact locations for
sampling and testing will depend on the geophysical data interpretation and preliminary
engineering analysis. A simplified pictorial representation of geotechnical investigation techniques
is provided in Figure 2.2.

Grab
sampler

¢

hhhhhhhhhhhh
. © Aventus Consulting 2021 |
A s T R ol @B i R o T T S

Figure 2.2 Simplified representation of geotechnical investigation techniques

24.1 Borehole Sampling

Borehole sampling gathers geotechnical soil data to a minimum depth of the jack-up MODU spud
can penetration plus 1.5 x the spud can diameter. The maximum depth of the boreholes ranges
between 40 and 80 m below the seabed, depending on soil conditions encountered during
operations.

Typically, one borehole sample is collected from the centre of the MODU location and one sample
at each MODU spud can location (i.e., four in total). For conservatism, it is assumed that up to 15
samples may be taken across the activity area. The samples are used to ground truth the
geophysical data and provides soil strength data that can be used for geotechnical analysis.

Downhole sampling would be undertaken at predetermined intervals. Sampling will typically
consist of rotary cores/push cores for the full length of one of the boreholes. For borehole coring,
hydraulically operated push or piston samplers may be used to recover high quality samples as a
result of the piston being fixed in one position while the sample tubes penetrate the soil downhole.
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If the PCPT is unable to penetrate the seabed to the desired depth, rotary cored samples may be
collected in lieu of PCPT until ground conditions permit the PCPT to be redeployed downhole.

A seabed frame is lowered to the seabed with the PCPT unit integrated into it and operated
remotely. A typical PCPT is shown in Figure 2.3. The type of sample tube used will depend on the
soil type expected and for piston/push would typically be 76 mm (outside diameter), 72 mm
(internal diameter), and nominal 1 m length, for a footprint of 0.45 m?.

Figure 2.3 Typical PCPT

Alternatively, a robotic seabed system (Figure 2.4) may be used with a Hydraulically Tethered
Piston Sampler of 54 mm (outside diameter), 44 mm (internal diameter). The seabed drilling and
PCPT system has a maximum estimated footprint of approximately 4.5 m? on the seabed. For 15
sampling locations, this equates to a total disturbance area of 67.5 m? across the activity area.

Drilling fluids will be used in the borehole sampling process, as described below.

996161-2022-Beehive-Geotech-EP-Rev0 8
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Figure 2.4 Robotic seabed system

Drill Cuttings

Cuttings are discharged directly to the seabed during borehole sampling. Drill cuttings are inert
pieces of rock, sand and other particles removed from the borehole during the sampling process.
Cuttings range in size from very coarse to very fine particles.

The coring for this activity will generate a very small volume of cuttings at a few locations, as
outlined in Table 2.3.

Table 2.3 Approximate cutting discharge volumes for borehole sampling
Total depth Borehole Number of holes Total drill cuttings volume
diameter across the activity area
Upto80m Variable, usually Up to 15, expecting 6 1 x 0.08 m?x 80 m = 0.402m? per
(more likely <50) | about 40-80 mm borehole.

A maximum of 6.03 m? total for 15
boreholes across the activity area

Drill Fluids

Drilling fluid will be used during the borehole sampling and PCPT process to lubricate the drill bit,
transport cuttings out of the borehole to keep the borehole clean and to prevent the borehole
from collapsing during the coring process. For a borehole 80 m deep, the volume of drilling fluid
would be in the order of 30 m.
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Seawater is the primary constituent of geotechnical drilling fluids. Inert drilling fluid additives may
be added to the seawater to form a water-based mud (WBM) if challenging boring conditions are
encountered. Common WBM additives that may be used during the coring process are listed in
Table 2.4.

Table 2.4 Potential drill fluid additives and discharge volumes
OCNS rating*

Additive Function Indicative total volume
CHARM Non-CHARM

Guar Viscosifier. ~2 kg/m? of drilling
A high-yield organic xanthan gum | fluid
polymer used to impart viscosity (~60 kg for an 80 m - E
to the drilling fluid. It is readily deep borehole)

biodegraded via bacterial activity.

Bentonite | Viscosifier. ~25 kg/m?3 of drilling

A naturally-occurring high-density | fluid
mineral milled to a uniform (~2,000 kg for an 80 m

particle size and used to increase | deep borehole) i £
fluid density. It is inert in the
environment.
Barite Weighting agent. 15 kg/m? of drilling
A naturally-occurring high density | fluids (450 kg for an 80
mineral milled to uniform particle | M deep borehole) ) E

size and used to increase the fluid
density. It is inert in the
environment.

* Ratings current at July 2022.

The exact types and composition of the WBM will not be known until after the geotechnical
contractor has been engaged. EOG will specify that all drilling fluid additives are of low eco-toxicity,
with only ‘Gold’/’Silver’ (CHARM) or ‘D’/’E’ (non-CHARM) OCNS-rated chemicals to be used (see
following section) in accordance with the Offshore Chemical Notification Scheme (OCNS).

The preferred drilling fluid at the time of writing is Pure-Bore® Liquid which has a Gold CHARM
rating.

OSPAR Convention

In the absence of Australian standards regarding the suitability of drilling mud chemical additives,
the Offshore Chemical Notification Scheme (OCNS) is generally used as a basis for selecting
environmentally acceptable chemicals in the Australian offshore upstream petroleum industry.
The OCNS manages chemical use and discharge by the UK and Netherlands offshore petroleum
industries. The scheme is regulated in the UK by the Department of Energy and Climate Change
using scientific and environmental advice from the UK’s Centres for Environment, Fisheries and
Aquaculture Science (CEFAS) and Marine Scotland.

The OCNS uses the Harmonised Mandatory Control Scheme (HMCS) developed through the Oslo-
Paris (OSPAR) Convention 1992. This ranks chemical products according to Hazard Quotient (HQ),
calculated using the Chemical Hazard and Risk Management (CHARM) model. The CHARM model
requires the biodegradation, bioaccumulation and toxicity data of the product to be provided.

Under the OSPAR Convention, organic-based compounds used in production, completion and
workovers, drilling and cementing are subject to the CHARM model. The CHARM model calculates
the ratio of the ‘Predicted Effect Concentration’ against the ‘No Effect Concentration’ expressed
as a HQ, which is then used to rank the product. The HQ is converted to a colour banding to denote
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its environmental hazard, which is then published on the Definitive Ranked Lists of Approved
Products (link). Gold has the lowest hazard, followed by silver, white, blue, orange and purple
(having the highest hazard).

Products not applicable to the CHARM model (i.e., inorganic substances, synthetic-based muds
(SBM), hydraulic fluids or chemicals used only in pipelines) are assigned an OCNS grouping A —E,
with ‘A’ having the greatest potential environmental hazard and ‘E’ having the least. Products that
only contain substances termed PLONORs (Pose Little or No Risk to the environment) are given
the OCNS ‘E’ grouping (Figure 2.5). Data used for the assessment includes toxicity, biodegradation
and bioaccumulation.

OCNS Hazard Groupings for CHARM and Non-CHARM Chemical Products

CHARM

Non-CHARM

Lowest Hazard ——————-—- 3 Highest Hazq

Source: NOPSEMA (2015).

Figure 2.5 lllustration of hazard ranking bands for chemical products classified under the
OCNS

Chemical substitution

Chemicals that are hazardous to the marine environment are subject to substitution warnings
under the HMCS. The UK follows and applies the OSPAR harmonised pre-screening scheme and
complies with the Registration, Evaluation and Authorisation of Chemicals (REACH)
recommendation to replace chemical substances identified as candidates for substitution. These
substances are flagged with a substitution warning on the product template.

CEFAS recommends that during the selection of chemical products, operators consider the
magnitude of their Risk Quotient (RQ) and the presence of hazardous substances, and encourages
operators to select products without a substitution warning.

Chemical review process

EOG will review all chemicals nominated by the drilling fluids contractor against the Definitive
Ranked Lists of Approved Products (current at the time) to ensure that only ‘Gold’ or ‘Silver’
(CHARM) and ‘E’ or ‘D’ (non-CHARM) rated chemicals are nominated and that none of the
chemicals nominated have a substitution warning.

Where, for technical reasons an additive is required that has not been registered with CEFAS (and
therefore does not have a rating), EOG will apply the CHARM or, in the case of non-CHARMable
products, the OCNS process (link) to calculate the CHARM rating or OCNS grouping. Only additives
with a hazard quotient of <30 (gold/silver) or an OCNS grouping of D/E will be used. This will be
managed in line with EOG Resource’s MoC process (described in Section 8.8).

24.2 Piezo Cone Penetrometer Testing (PCPT)

PCPT measurements yield soil strength and helps to delineate soil stratigraphy. Typically, one
sample is collected from the centre of the MODU location (with a contingency for one sample at
each MODU spud can location [i.e., four in total]). This ground-truths the geophysical data and
provides soil strength data that can be used for geotechnical analysis.
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PCPT involves the in-situ measurement of the resistance of ground to continuous penetration. This
process involves lowering a frame to the seabed and pushing the PCPT unit into the sediment at a
steady penetration rate (usually 2 cm per second). The PCPT measures resistance to the push and
these measurements allow high quality interpretation of ground conditions and pore pressure
dissipation testing. The resolution of the PCPT in delineating stratigraphic layers is related to the
size of the cone tip.

When the required penetration depth is reached, all equipment is withdrawn from the seabed. A
small hole will remain in the seabed, which will eventually collapse and infill with the movement
of seabed sediments. The PCPT unit consists of rods up to 25 m long (or smaller discrete rod
sections) with a small cone at its base (typical cone tip cross-sectional area of 2, 5, 10 or 15 cm?).
This activity is mostly likely to use 10 cm?. Penetration may occur to 40 m deep. The actual
penetration is dependent on the soil conditions. A PCPT typically takes 2-2.5 hours to complete,
depending on water depth. Given the small activity area, PCPT sampling may only take a few hours
in total.

243 Laboratory Testing

Laboratory analysis of the nature and composition of seabed sediments will be undertaken
onboard the geotechnical vessel and, if necessary in onshore laboratories. Offshore laboratory
testing has the benefit of informing the need for additional testing while the vessel is on location
if results indicate variable seabed profiles. Offshore laboratory testing will be completed on
acquired samples, including:

e Water content, bulk density, and dry density;
e Photography of all samples including gradated scale and colour chart;

e For cohesive soils, strength testing including torvane, miniature lab vane, unconsolidated
undrained triaxial, pocket penetrometer; and

e Secure storage of samples and delivery to the onshore laboratory for further testing, if
necessary.

Seabed samples will be measured for visual classification, wet and dry density, moisture content,
Torvane and shear strength. Also mobilised to the geotechnical vessel will be the necessary
equipment for extrusion, cutting, handling and securing the samples. All tests will be performed
according to relevant Australian, British or ASTM standards, or other recognised procedures.

2.5 Associated Non-invasive Investigations

A conductivity, temperature and depth (CTD) probe and drop camera may be deployed within the
water column to provide visual and physico-chemical information about the activity area. These
devices are static non-invasive survey techniques that do not interact with the seabed and do not
generate acoustic sound or other emissions. As such, they are not considered in the activity
environmental impact and risk assessment (Section 7).

2.5.1 Conductivity, Temperature and Depth

A conductivity, temperature and depth (CTD) device (Figure 2.6) measures physical properties,
specifically conductivity and temperature, of the seawater relative to depth. Conductivity is a
measure of how well a solution conducts electricity and is directly related to salinity, which is the
concentration of salt and other inorganic compounds in seawater. When combined with
temperature data, salinity measurements are used to determine seawater density. In the context
of G&G investigations, such measurements are required for sound velocity in order to calibrate
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the acoustic equipment as the speed of sound through the water column is integral to the
calculations.

The CTD rosette (the metal device holding water sampling bottles) is lowered on a cable from the
vessel and takes water samples using a Niskin sampler at designated intervals in the water column
(usually from three sample depths — near-surface, mid-water and above the seabed). The data is
then processed and available onboard. The CTD rosette may also contain other sensors that can
measure additional physical or chemical properties.

2.5.2 Drop Camera

A ‘drop camera’ (i.e., camera housed in water-proof casing and mounted in a stainless-steel frame)
may be deployed from the vessel to take representative photos of the seabed types encountered
in the activity area (Figure 2.6). The camera is simply lowered to the seabed and the camera
triggered. Additionally, if video images ar