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1.0

INTRODUCTION

This document has been developed to fulfil the requirements of both the Coordinator General’'s Report on
the QCLNG EIS Condition 22 and Minister of Sustainability, Environment, Water, Populations and
Communities approval of Environmental Protection and Biodiversity Conservation Act 1999 (refferral
2008/4399) Condition 29a (Refer Part 6 for Matters of National Environmental Significance).

This document is an Environmental Management Plan (EMP) for Level 1 petroleum activities, prepared in
accordance with the obligations in the Environmental Protection Act 1994, in support of an Environmental
Authority (EA) Application covering construction and operation of the proposed Queensland Curtis LNG
(QCLNG) Project Narrows Crossing Pipeline (NCP) from the mainland near Phillipies Landing Road (PLR)
to near Laird Point on Curtis Island, within Gladstone harbour.

In the QCLNG Coordinator-General’'s (CG) Report Appendix 3 provided a number of conditions relating to
the crossing of Kangaroo Wetlands and The Narrows Crossing of the export gas transmission pipeline
condition. These conditions required Queensland Gas Corporation (QGC) to investigate the feasibility of
undertaking the construction of the crossing concurrently with other LNG proponents as part of a bundled
pipeline construction methodology.

This EMP documents all environmental requirements for the construction of the NCP to ensure that
compliance can be achieved. The environmental mitigation measures in this EMP have been established
based on legislative requirements and on the environmental impact assessment (EIA) provided in the draft
QCLNG Environmental Impact Statement (dEIS) and its supplement (SEIS) for the QCLNG Project and
those impact assessment undertaken by other LNG Proponents.

Please note that this EMP is a living document that will be progressively updated as the detailed design of
the Project develops. Additional Environmental and Engineering, Procurement and Construction (EPC)
Contractor engineering design information will be added as it becomes available.

This additional information will also inform the Construction Environmental Management Plan (CEMP)
produced by the EPC Contractor responsible for the construction of the NCP.

QGC aims to provide an updated and more detailed plan to the Department of Environment and Resource
Management (DERM) at least 60 days prior to the commencement of construction of the NCP. Additional
mitigation measures and control strategies that are fair and reasonable will be included in the updated EMP
in discussion and negotiation with DERM. It is anticipated that this EMP will be reviewed annually for its
relevance, completeness and accuracy.

QGC is committed to working with DERM to ensure that its construction activities minimise environmental
harm and nuisance to as low as reasonably practicable (ALARP).

The EMP applies to those Projects for which Proponents have agreed to the NCP and signed the co-
operation agreement between QGC and their companies on the 1% September 2010. The agreements are
between commercial companies and will be ‘commercial in confidence’.

This application has been developed for the bundled pipeline agreement between QGC and Australia Pacific
LNG (Origin-ConocoPhillips) (APLNG) for all those elements related to the marine component only. APLNG
will require a seperate Environmenatl Authority (EA) and point to point Petroleum Pipeline Licence (PPL) in
order for QGC to transfer a pipeline to APLNG.

It should be noted that this is a ‘living document’ however it will only be updated if any EPC
Contractor design changes have not been sufficiently identified and managed by the relevant EMPs.
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1.2

The Proponents

It should be noted that this EMP will be the base for all proponents projects (refer below) that will be
participating in the NCP. Each Proponent will alter the Company Descriptions and overall Project
Descriptions to reflect their individual company commitments and applicant suitability statements. However,
the impact assessment and mitigations measures will remain largely the same.

It should also be noted that for the bundled pipeline construction method, QGC is not only a pipeline owner
and operator of one pipeline. It will also be the EPC Contractor for other Proponents that wish QGC to
construct a pipeline crossing of the Narrows.

The Proponents and their Projects that are currently under consideration in regard to the NCP are:

e APLNG
e QCLNG
The QCLNG Project

QGC Limited (QGC), a wholly owned subsidiary of BG Group plc, proposes to develop a world-class,
integrated liquefied natural gas (LNG) project in Queensland, known as the Queensland Curtis LNG
(QCLNG) Project.

The QCLNG Project involves expanding QGC’s existing Coal Seam Gas (CSG) operations in the Surat
Basin of southern Queensland and transporting the gas via an underground pipeline to a gas liquefaction
and export facility on Curtis Island, near Gladstone, where the gas will be converted to LNG for export to
markets in the Asia Pacific region and beyond.

The Project will rank as one of Australia’s largest capital investments and generate significant economic
benefits for Australia and in particular for Queensland. The Project is forecast to stimulate an increase in
Queensland’s gross state product of up to $32 billion between 2010 and 2021, or approximately $2.6 billion
per annum.

As the Proponent, QGC will develop the following components of infrastructure for the QCLNG Project:

e  Gas Field Component: an expansion of QGC’s existing CSG fields in the Surat Basin of southern
Queensland including management of produced Associated Water

e  Pipeline Component: a network of underground pipelines, including gas and water collection pipelines,
in the Gas Field and a 380 km underground gas transmission pipeline (Export Pipeline) from the Gas
Field to the proposed Curtis Island LNG Facility

e LNG Component: a gas liquefaction facility on the south west coast of Curtis Island. The LNG Facility
will initially comprise two processing units, or “trains”, with provision for a third train. Nominal production
capacity with three trains operating will be up to 12 million tonnes per annum (mtpa) of LNG. This
component also includes an export jetty and other supporting infrastructure

e  Shipping Operations: LNG shipping operations to load the LNG and transport cargoes to global export
markets.

A fifth component, a swing basin at the export jetty and new shipping channel from the existing channels in
the Port of Gladstone/Port Curtis (the Port), will need to be developed to access the LNG export jetty. The
Gladstone Port Corporation (GPC) is responsible for this work.

13 of 104


http://www.msq.qld.gov.au/~/media/64923352-c650-4569-8293-51983f9db440/pdf_s8po5gladstone.pdf

13

1.4

Export Pipeline

This EMP has been developed for the Export Pipeline as part of the QCLNG project. The Export Pipeline
will encompass the development, construction, operation and decommissioning of a gas pipeline network of
approximately 730 km to link the Gas Field Component and other nearby CSG resources to the LNG
Facility.

The pipeline network includes:
e A 200 km Gas Collection Header — a central pipeline located Upstream to collect gas from centralised
compressor facilities for delivery to the Export Pipeline (covered by a separate EMP)

e A 380 km Export Pipeline from QGC’s Gas Field in the Surat Basin to the LNG Facility in Gladstone
(covered by a separate EMP up to MLV7)

e A pipeline crossing at The Narrows Crossing connecting the mainland Export Pipeline at MLV7 with the
LNG Facility on Curtis Island. This EMP has only been developed to manage the marine component
(below HAT) of the NCP and other EMPs have been developed for the land components of the NCP.

Overview of QGC’s Environmental Management Policy

QGC'’s environmental policy is to manage all its construction and operational activities and those conducted
by its contractors in a pro-active manner to minimise any environmental impacts from the development of
the QCLNG Project. QGC has developed and implemented a structured environmental program that
involves:

e |dentification of environmental values

e  Environmental assessment

e Implementation of environmental mitigation strategies to avoid or minimise environmental impacts

e  Environmental monitoring

e  Environmental Inspections and auditing

e  Complaint investigation and resolution

e  Corrective action

e  Transparent public environmental reporting

e  Community consultation and engagement

e Management Review

QGC a BG Group Company strives for continual improvement in the environmental outcomes achieved
through all of its activities and those identified in this EMP. This EMP for this part of the QCLNG Project is
complimentary to, and consistent with, QGC’s and BG’s Corporate Environmental Policy that is documented
in its QGC Environmental Management System (EMS) and on its web site (www.ggc.com.au).

Under BG’s EMS, new Projects such as the QCLNG Project will require a Project specific EMS within two
years of Project start, which is consistent with the BG Business (Environmental) Principles:
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CONDUCT

* We act with
integrity, fairness
and transparency

* We comply with
legal, regulatory and
licence requirements

« We do not tolerate
corruption in any
form, whether direct
or indirect

e Our investment
criteria take account
of economic returns,
environmental
impacts, social
consequences and
human rights

» High standards of
corporate
governance are
integral to the way
we manage our
business

OUR PEOPLE

* We treat people with
fairness, respect and
decency

« We help employees
develop their
potential

» We believe that all
injuries are
preventable

« We provide healthy,
safe and secure work
environments

SOCIETY

» We work to ensure
that neighbouring
communities benefit
from our presence
on an enduring basis

» We listen to
neighbouring
communities and
take account of their
interests

e We support human
rights within our
areas of influence

We make a positive
contribution to the
protection of the
environment

We go beyond
compliance with local
environmental
regulation to meet
internationally
accepted best
practice

We reduce to the
minimum practicable
any adverse effects
of our operations on
the environment

These Principles set the framework within which the QCLNG Project will operate, ensuring that it will not
only meet the commitments presented in the QCLNG EIS, those required by government and those
identified in this EM Plan, but will be managed in such a way as to ensure that the environmental and social
values within the areas and community in which we operate will be maintained and where ever possible
enhanced.

Below are the Environmental Management Policies of the Joint Group (APLNG, GLNG, QCLNG and
SALNG) in the multi-pipeline project within the NIC, which clearly indicates that our policy aligns and is in
accordance with the highest aspirations of all parties.

QGC Environmental Management Structure and Responsibilities

In 2009, the BG Group, an international oil and gas company agreed to takeover QGC resulting in
QGC becoming a BG Group Business. The business of QGC is currently transitioning to be fully consistent
with the principles and standards of the BG Group. The QCLNG Project is a key global Project of the
BG Group and as such it has been developed under the corporate framework for the BG Group and to the
business standards and principles for which the BG Group is committed. The organisational structure,
represented in Figure 1 below, outlines the reporting arrangements of all major parties involved
in developing, constructing and operating the QCLNG Project.
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Figure 1: QCLNG Project reporting arrangements
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1.5.1 BG Group HSSE Roles and Responsibilities

BG Group HSSE Business Unit located in the United Kingdom plays a key role in ensuring all of BG groups
businesses and its operations meet BG Group HSSE standards, reporting requirements and international,
national and local laws. The BG Group HSSE Business Unit responsibilities include but are not limited to:

e  Setting HSSE standards for all BG Group Projects and existing operations;

e Implementing global HSSE auditing and reviewing across its activities including environmental
incidents, management systems and operational procedures.

e  Preparing public environmental reports and input into public financial reports

e  Reviewing and setting standards for key environmental issues including greenhouse gases, hazard and
risk, climate change.

e  Ensure all Projects have a certified EMS from 2 years of approval.

The development of the QCLNG Project has resulted in the deployment of BG Group’s corporate HSSE
resources to Queensland. To ensure that the Project is implemented in accordance with all BG standards.
1.5.2 Queensland Gas Company (QGC)

QGC responsibility is to develop the domestic gas operations while developing the QCLNG Project and
growing both markets. Its role is to ensure that the QCLNG Project and its subsequent operations perform to
meet BG’s, shareholders and the community’s expectations. It will over the coming years be an
international leader in the development and sale of Coal Seam Gas and LNG across the world. In doing this
it is responsible for:

e  Resourcing the QCLNG Environment Team;

e  Driving QCLNG EMS process to certification

e  Auditing and reviewing the environmental performance of the QCLNG Project.
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1.5.3 QCLNG Environment Team

The QCLNG Environment team is a dedicated Project team that will be in place that will work with
BG Group’s and QGC HSSE teams to ensure that the QCLNG Project is constructed and operates in
accordance with all commitments outlined in the QCLNG EIS, BG Group business standards and principles,
QGC standards and procedures, QGC’s Environmental Management System and any license or approval
issued by international, national, state or local government agencies. The role of the team will be to:

e Review all tenders and contracts to ensure that all companies contracted and equipment supplied
meets the QCLNG Project’s environmental criteria.

e  Develop all construction and operating environmental procedures as required to ensure environmental
compliance with all abovementioned documentation.

e  Develop and implement all contractor environmental induction and awareness training.

e Inspect and audit QCLNG construction activities as per internal QGC or BG requirements or as
stipulated by any licence or permit.

e  Report to Government, community groups, and internal QGC or BG stakeholders on the environmental
performance of the QCLNG Project.

e Drive a culture of environmental performance and environmental improvement through all aspects
of QCLNG Project activities.

1.5.4 EPC Contractors

A number of EPC Contractors will be contracted to construct key Project components such as major gas
field infrastructure, pipelines (Gas Collection Header and Export Pipeline) and the LNG Facility or supply
equipment. These contractors will be required to:

e  Comply with all BG business standards and principles;

e  Comply with any QCLNG environmental policies, procedures or systems

e Report to QCLNG Environment Team any incidents and corrective action undertaken

e  Participate in any environmental training, induction programs and review programs

e Allow QCLNG environment team to inspect and audit the activities as it relates to the QCLNG Project
as required

e Attend any performance meetings as directed by BG Group, QGC or QCLNG Environment Team.

1.5.5 Sub-contractors of QGC or EPC Contractors

A number of Sub-contractors will be contracted to assist EPC contractors or QGC to construct Project
components or supply equipment. These contractors will be required to:

e  Comply with all BG business standards and principles;

e  Comply with all EPC Contractor requirements as negotiated with QGC or BG Group.

e  Comply with any QCLNG environmental policies, procedures or systems

e Report to EPC Contractor and QCLNG Environment Team any incidents and corrective action
undertaken

e  Participate in any environmental training, induction programs and review programs

e Allow QCLNG environment team to inspect and audit the activities as it relates to the QCLNG Project
as required

e Attend any performance meetings as directed by an EPC Contractor, BG Group, QGC or QCLNG
Environment Team.
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QCLNG Project has employed a comprehensive corporate structure with clearly defined roles and
responsibilities to ensure that the environmental performance of any part of the QCLNG Project is
transparently, efficiently and effectively reported in a timely way and that the appropriate person can be
contracted and advise on any corrective action that may be required to be undertaken from time to time.

1.5.6 BG and QGC’s Compliance Record

As a result of the agreed takeover, QGC became a part of the BG Group, an international oil and gas
company, in 2009. The business of QGC is currently transitioning to be fully consistent with the principles
and standards of the BG Group.

At the time of writing this report neither QGC nor BG Group have received any enforcement notices or have
been prosecuted for an environmental offence under the Environmental Protection Act 1994 or its
subordinate legislation.

It should also be noted that, at the time of writing this report no company Director of BG Group or QGC has

been prosecuted for an environmental offence under the Environmental Protection Act 1994 or its
subordinate legislation.
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2.0 DESCRIPTION OF PETROLEUM AUTHORITIES

2.1

Description for Petroleum Tenures/Petroleum Authorities

This EMP is applicable to the NCP Marine Component of the QCLNG Project, with the EA application area
located within the Northern Infrastructure Corridor of Gladstone State Development Area (NICGSDA) as

shown in Figure 2.

Figure 2: Northern Infrastructure Corridor crossing The Narrows in Gladstone Harbour
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Note: The final location of bundled pipeline will be located in the southernmost extent of the NIC (refer

Appendix 1 Environmental and Petroleum Permit Application Map for more information).

2.1.1 Blocks and Sub-blocks

The Gladstone Area incorporates the blocks and tenements identified in Table 1 below.

Table 1: Block Identification Map Description

Block Name Tenement Number Block Identification Map Description
ROCK 3254
Curtis Island ROCK 3255
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3.0 LAND

3.1

3.2

3.3

The following EMPs have been prepared in accordance with the DERM EMP Guideline, under the
Environment Protection Action 1994. Each of the EMPs provides a description, where applicable, of
environmental values, positive and negative environmental impacts associated with the construction and
operation of the NCP; and relevant mitigation measures and control strategies for the management of
unavoidable impacts.

Land Use and Infrastructure

The establishment of an LNG Facility on Curtis Island represents a change in historical and existing land use
on Curtis Island. However, the construction and operation of the LNG Facility is consistent with the strategic
planning direction in the Gladstone region (Port of Gladstone Western basin Master Plan 2010). The
expansion of the GSDA to include the Curtis Island Industry Precinct sets a clear framework for future
industrial land use and investment on Curtis Island, and the proposed pipelines are a critical component of
the several LNG Projects that intend to locate within the precinct. The GSDA’s Environmental Management
Precinct will provide a significant buffer between the new industrial precinct and the remainder of Curtis
Island.

The NCP will be self-sufficient for power however it will require water and wastewater disposal, although its
requirements for these services will not impose a significant impact on Gladstone infrastructure.

Overall assessment of impact significance (land use): Negligible as establishment of the NCP is consistent
with the objectives of the GSDA.

Overall assessment of impact significance (infrastructure): Negligible as existing capacity can accommodate
requirements of the NCP.

Land Tenure

Table 6 highlights the land tenure status of the properties affected by the proposed NCP site and its
associated infrastructure.

Table 2: Land Tenure

Project Indicative Area

Component Lot/Plan Occupied Tenure Land Ownership

NCP USL now GSDA 15.5 ha NICGSDA State of Queensland
3.2.1

Location and general environmental description of project activities

The NCP can be broken down into the following discrete sections as highlighted in Figure 3 (this figure is
based on the Base Case from the QCLNG EIS and does not fully align with the current NIC).
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Figure 3: Narrows Crossing Proposed Sections
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The Narrows Crossing Pipeline Project (NCPP) pipeline route corridor can be broken down into the following
discrete sections:

e  Phillipies Landing Road (PLR) Section

o This onshore section is from the last mainline valve (MLV#7) on the main Export Pipeline to
Humpy Creek near PLR. The pipeline route is located to the south of PLR and consists of
predominantly light to heavily wooded, flat, terrain.

e  Creek Section (1.35km)

o The Creek section commences at the end of the PLR Section (Humpy Creek) and traverses Humpy
Creek and Targinnie Creek. Each creek has extensive mangrove habitat on either side. Access to
the Creeks may require vessel passage through the state Great Barrier Reef Coast Marine Park
(GBRCMP). Potential Acid Sulphate Soils (PASS) and Actual Acid Sulfate Soils (AASS) are present
in this section.

e  Marshland Section (1.7km)

o The Marshland section traverses the marshland of Kangaroo Island from Targinnie Creek to Friend
Point. This section consists of marshy tidal mud flats with some mangrove habitat at the extents.
The Marshland section is designated as an environmentally sensitive area and is culturally
significant to the local indigenous community. PASS and ASS are present in this section.

e  Narrows Section (2.45km)

o This section is the tidal watercourse between Friend Point on Kangaroo Island and Laird Point on
Curtis Island. The Narrows Section lies in close proximity to the GBRCMP southern boundary. The
Narrows Section is also of cultural significance to the local indigenous community and of social
importance to the local community.
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3.4

3.5

. Curtis Island Section

o This onshore section extends from the shore crossing near Laird Point to the proposed QCLNG
plant on Curtis Island. PASS and Endangered Regional Ecosystems (ERE) are present in this
section.

Note: Only the Creek, Marshland and Narrows Sections are considered in this EMP, activities which impact
the transition zone (100m) between terrestrial (mainland and Curtis Island) are included. All other activities
will be considered as part of a separate EMP covering conventional land based pipeline activities.
Environmental Authorities have been issued for the mainland:

. For PPL153 PEN100953310
. For PPL154 PEN100953110

Types of Petroleum Activities

The petroleum activities proposed for the right of way (ROW) include the following (as specified by the
Petroleum and Gas (Production and Safety) Act 2004):

e transport (piping) of fuel gas

e authorised activities for petroleum authorities

e  other activities authorised under this Act for petroleum authorities.

Activities will be associated with construction and operation of the following components (plus additional
incidental construction activities). For ease of reference, the proposed NPC has been broken into two
components:

e Required Pipeline Components (including only the components necessary for CSG transmission and
pipe maintenance)

e Incidental Activities (these are described under the P&G Act and which QGC considers integral to the
construction and safe operation of the NIC)

e The licence holder may carry out an activity (an incidental activity) in the area of the authority if carrying
out the activity is reasonably necessary for, or incidental to, an authorised activity.

Examples of incidental activities—

e  constructing or operating plant or works, including, e.g. communication systems (Fibre Optic Cables),
pipelines associated with petroleum testing, powerlines, roads, separation plants, evaporation or
storage ponds, tanks and water pipelines

e  constructing or using temporary structures or structures of an industrial or technical nature, including,
for example, mobile and temporary camps

e removing vegetation for, or for the safety of construction, exploration or testing.

e  However, constructing or using a structure, other than a temporary structure, for office or residential
accommodation is not an incidental activity.

Required pipeline components
This is EMP is only for the bundled pipelines (one trench). Main Line Valves and Receiving Stations etc. for

the QCLNG Project are covered either under other Point to Point Petroleum Pipeline Licences (PPLs) and
EAs or the Midstream LNG Petroleum Facility Licence (PFL) and EA.
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3.6 Pipeline Activities and potential environmental impacts

The proposed pipeline activities that may affect the environment include:

e  Construction of temporary access-ways (TAWS), bridges and marine landing facilities
e  Sheet piling

e  Excavation of trench

e Disposal of spoil (outside marine areas)

e  Pipe laying activities (outside marine areas)

e  Pipe burial with imported engineered backfill (outside marine areas)

e Pipe lay down areas (outside marine areas)

e  Erecting and operating temporary workers accommodation (TWA) etc. (outside marine areas)
e Installing fibre optic cables (FOCs)

o Portable water supply or transport (outside marine areas)

e  Water management- dust and drinking (outside marine areas)

e  Dangerous goods and hazardous substances (DGHS) storage (fuel and chemicals) (outside marine
areas)

e  Transport of plant, equipment and materials by road (outside marine areas) and water

e  Surveillance activities during construction

e  Hydro testing and commissioning (outside marine areas)

e Removal of bridges, TAW and marine landing facilities

e  Demobilising and decommissioning construction site.

Construction of the Narrows Crossing Pipeline will occur over 18 months between Q1 2011 and Q2 2012.
Construction activities will commence in the field once all permits, authorities and permissions have been
granted and when mobilisation activities have been completed.

3.7 Location of Narrows Area

Construction activities are anticipated to commence in January 2011, with commencement of early works.
3.8 Early Works

Early works activities are those associated with the establishment of laydown areas for:

e  Pipe received from Port of Gladstone in preparation for stringing

e  Stockpile areas for construction equipment and materials (e.g. sheet piles)
e Road upgrades required for access to the construction area

e TAW, bridge and marine landing facility preparation

e Communications and security for the construction area

e  Construction of coffer dams for transition pits

e  Preparation of spoil treatment locations

. Site office and crib facilities for construction workforce
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3.9 Pipeline Construction and Installation Methodology

A summary of the construction methodology for the multiple pipeline bundled option is provided below:
e  Stringing and welding of all line pipe sections will take place at the Phillipies Landing Road (PLR) ROW
on the mainland.

e  Construction of TAWSs across the Marshland Section and on Curtis Island. Two (2) bridges built on piles
will be required across Humpy and Targinnie Creeks for vehicle access and pipe stringing rails.

e  Constructing sheetpiled trenches across the Marshland Section and the Narrows shallows.

e  HDD* from the mainland west of Humpy Creek to east of Targinnie Creek means that there will be no
impact on the creeks apart from bridge piles on banks and Targinnie and Humpy Creeks will be left
open.

e Install two (2) HDD pipeline transition cofferdams (total approx. 0.5 ha) on either side of the Creeks
Section for connecting HDD pipe to trench pipe.

e  Excavate the trench across The Narrows using a barge-mounted excavator and the trench in the
cofferdam using a traditional excavator on the TAW

e  Pipe installation:

e Install the Marshland and the Narrows Sections simultaneously using a winch at Laird Point (pull across
bridges)

e Install the Creek Section by HDD and tie-in the pipeline sections via the transition cofferdams
e  Backfill the trench with imported appropriately engineered fill

e Remove the cofferdams, TAW and bridges and any other incidental infrastructure and reinstate the
area after all pipelines and hydro testing is complete.

e Removal and treatment of AASS/PASS to suitable treatment sites will be continuous following
excavation.

The following general construction methodologies are proposed in the three sections:

e  Creek Section — HDD
e  Marshland Section — Sheet-piled Open-Cut

e Narrows Section — Dredged Open-Cut
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Figure 4: Pipeline Cross-section and Sections
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Figure 5: The TAW and Sheet Piled Trench across Marshland
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NOTES: CRS*- Centres, RL- relative level (relative to AHD/MSL), HAT- Highest Astronomical Tide (approx. 5m above LAT).

Circular Hollow Section 406.4 x 9.5mm thickness at 6.0m centres i.e. the tubular struts assisting with
maintaining trench stability are planned to be installed at 6m intervals.

e ATAW across the Marshland Section allows construction of a sheet-piled trench, associated trench
excavation and assistance with pipelines string launching and to facilitate general construction mobility
safely.

e  To ensure structural integrity, minimise maintenance and facilitate eventual removal the TAW a
combination of geotextiles will be used.
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Figure 6: Curtis Island Temporary Winch Site Setup
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The stringing ROW, laydown and ASS treatment areas are outside and extend up to 500m from the
southern base line of NIC GSDA.

A summary of the construction methodology for the multiple pipeline bundled option is provided below:
Stringing and welding of all line pipe sections will take place at the Phillipies Landing Road (PLR) ROW
on the mainland.

Construction of TAWSs across the Creeks Section (not in the creeks themselves), Marshland Section
and the shallows on Curtis Island. Two (2) bridges built on piles will be required across Humpy and
Targinnie Creeks for vehicle access and pipe stringing rails.

Constructing sheetpiled trenches across the Marshland Section and the Narrows shallows.

HDD* from the mainland west of Humpy Creek to east of Targinnie Creek means that there will be no
impact on the creeks apart from bridge piles on banks and Targinnie and Humpy Creeks will be left
open.

Install two (2) HDD pipeline transition cofferdams (total approx. 0.5 ha) on either side of the Creeks
Section for connecting HDD pipe to trench pipe.

Excavate the trench across The Narrows using a barge-mounted excavator and the trench in the
cofferdam using a traditional excavator on the TAW

Pipe installation:
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o Install the Marshland and the Narrows Sections simultaneously using a winch at Laird Point (pull
across bridges)

Install the Creek Section by HDD and tie-in the pipeline sections via the transition cofferdams
Backfill the trench with imported appropriately engineered fill

Remove the cofferdams, TAW and bridges and any other incidental infrastructure and reinstate the
area after all pipelines and hydro testing is complete.

Removal and treatment of AASS/PASS to suitable treatment sites will be continuous following
excavation.

Construction yards and camps are not covered in this EMP as they are outside the marine area (refer
Narrows (Terrestrial) EMP).

Proposed construction methodologies vary between the three sections, however, overall construction occurs
across all three sections simultaneously and will need to be viewed as one coherent operation.

The following schematic provides an overview of the required footprint for the construction activities across
the KIWs and The Narrows.

Figure 7: Primary Construction Elements - Marine Sections
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Note*: Water consumption during HDD is approx. 60 — 120 m*hour/hole. However actual demand will vary depending on percentage of
fluid loss to the formation and usage rates up to 180m®hour/hole.

The Creek Section pipelines are installed via a HDD operation, which is drilled from a temporary drill
pad located in the Marshland Section adjacent to Targinnie Creek.

The Narrows Section and the Marshland Section pipelines are installed into an open-cut trench as one
long string.

The Narrows Section and the Marshland Section pipelines are bundled 2 at a time and pulled 2 at a
time across the Narrows using a winch setup on Curtis Island.

All pipelines string fabrication and launching takes place in/from the PLR Section.
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The TAW will be up to 18 m at the base (due to load distribution) and there will need to be a personnel
walkway on the outer side of the cofferdam of 5 m at the base, however in order to accommodate up to 3
passing lanes in the Marshland Section of up to 10 m a final TAW footprint is likely to be up to 40m in width.

The following more detailed step-by-step operations describe the complete installation of the 4 pipelines.
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Figure 8: Construction Sequencing
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1. Censtruct Access Track from Chemnih Rd to Creek
Section

2. Setup String and Welding Yard

3. Construct access across creek section incl. Bridges

4. Construct marine access to Curtis Island

5. Construct winch site at Laird Point

B. Construct access track across Marsh Section

7. Construct HDD Pad

1. Weld pre-test HDD string

2. HDD drill east to west

3. Build cofferdam

4. Weld strings in stringing yand
5. Build rail

1. HDD Pull string west to east
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3. HDD Drill no 2

4. Build cofferdam at Laird Point

5. Complete rail across Creek Section

1. HDD Pullmo 2

2. HDD Buildna 3

3. HDD Drill ne 3

4. Complete 3km string into cofferdam

1. HDD Full no 3

2 HDD Build no 4

3. HDD Drill no 4

4. Complete 4km string into cofferdam

HDD Pull ne 4
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Bottom pull last two lines through Namows as bundle
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Tie in PLR/Creek sections
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The Creek Section will be drilled from a temporary pad setup on the Marshland adjacent to Targinnie Creek.
The pad will be approximately 60m long by 50m wide (~0.4ha), depending on final separation required
between entry holes.

Each gas pipeline requires 2 fibre optic cables (FOCs) installed nominally in a single conduit. Therefore, 4
HDDs are required for the gas pipelines and 4 HDDs are required for the FOC Conduits, a total of 8 HDDs.
The first hole drilled will be a conduit hole which will be used as a temporary mud return line for the main gas
pipeline drills. The main gas pipeline drills will require over-drilling to around 60”-70” (0.15 to 0.2 m) to create
sufficient gap between the pipeline outside and the hole inside to ensure the pipe string does not become
stuck in the hole during insertion.

Figure 9: HDD Entry Site Layout
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Across the Creek Section the pipelines will be installed a minimum of 10m apart. The separation is
measured in both horizontal and vertical view and is therefore a true separation in space. The pipelines are
expected to be located 25m-30m deep where the underground exhibits competent material.

In addition to the gas pipeline HDD holes are required for the FOC cables. These will be installed in conduits
approximately DN200 OD each. Each proponent’s gas pipeline requires 2 FOCs. If possible 4 FOCs may be
bundled 2+2 in one conduit, thereby reducing the number of drills required. The FOC Conduits are located
approximately 20m deep.

Figure 10: HDD Creek Section Plan View
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Narrows dredging is proposed to be executed by a Backhoe Dredger (BHD) working off a spud (anchored)
piled barge.

Dredge spoil will be excavated with a 5m® to 7m® bucket with the dredge spoil transferred into a hopper
barge. The dredge spoil will be taken away for either direct disposal in the case of Non-PASS or if it is
PASS/AASS material it will be taken onshore to the treatment pads prior to disposal.

Figure 11: Typical Spud Piled Backhoe Dredger

W (2) Crane (5) Buckat :
) ' {3)Boom  (6) Spud poles |
N - - - - - - - g

The Narrows Section target trench profile is shown in Figure 13 below.

The pipeline separation of 1m can be controlled via the bundle technique. However, pipeline separation
between the bundles is expected to be larger at around 5m as the bundles are installed in two operations.
There are significant project risks with attempting to pull 4 large diameter pipelines in one operation across a
high current waterway. Pulling 2 pipelines at a time is considered a safer and more manageable operation,
but will require larger separation between the bundles.

32 of 104



Trench depth is governed by burial requirements, which is 1.2m minimum (top of pipe below surface) as per
the design code AS2885.1. Additional over-dredging will be required to ensure the trench has sufficient
depth to meet this code burial requirement. This over-dredging may be 1.0m giving a total of 1.2 + 1.2 + 1.0
= 3.4 m depth.

Figure 13: Narrows Section Trench Profile
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Simultaneously with the dredging operation a temporary shore transition cofferdam will be constructed near
Friend Point.

The shore transition cofferdam assists with stabilising the shore crossing and minimises trench excavation
requirements. It will be extended out to LAT, thereby ensuring the trench does not become exposed to air to
avoid AASS generation (MLWS is approx. 1.5 m below AHD or 1.0 m above LAT).

Figure 14: Friend Point Shore Transition Cofferdam
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NOTES: MLWS- Mean low water Springs (approx. 1m above LAT), RAD HOC Curve- Radius Overbend Curve, SAC Curve- Sagbend
Curve.

Immediately prior to the pipeline pulling operation the pull wires will need installing across the Narrows.

This will take place off a wirelay barge, which will lay the wires from Friend Point to Curtis Island. The
wirelay operation will be supported by a tug to assist with maintaining barge position and relocation. The
barge may be an anchor type vessel, whereby some barge movement would be possible within the anchor
pattern.

It is imperative the pull wires are installed in a straight line. To facilitate this, the wirelay barge will be
equipped with GPS positioning equipment and local transponders may also be installed to assist with
determining vessel and wire position.

Figure 15: Wirelay Operation
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Once the pull wires are in position the pipelines will be readied in the Marshland trench 2 at a time.

The buoyancy modules are typically 200m long each with valving at each end to allow controlled flooding
and dewatering as required to control pipeline bundle buoyancy. The buoyancy modules will be installed
along the entire length of the pipeline bundle.

Buoyancy control is necessary as pipeline bundle elevation requirement varies across the length of the
pulling operation. Whilst moving across the Creek Section, which is above ground on rails, the buoyancy
modules are empty. Whilst floating in the trench across the Marshland Section the pipeline bundle will
require neutral buoyancy i.e. floating in the trench fully submerged to ensure the bundle will pass under the
trench struts (waling). Across the Narrows the pipeline bundle will be required to be negatively buoyant and
drag against the seafloor. This is necessary to ensure adequate stability in the Narrows cross currents.
Therefore, as the pipeline bundle transitions from the Marshland trench into the Narrows trench the
buoyancy module valves will be opened to allow controlled flooding of each module during transition.
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Following completion of the pulling operation the buoyancy modules will be removed using either a
Remotely Operated Vehicle (ROV) or divers.

Figure 16: Pipeline Bundle Configuration
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3.10 Construction Equipment and Logistics

A number and variety of temporary and permanent construction equipment and materials are required to
facilitate installation of the 4 gas pipelines.

Some of these are sourced from overseas and some are sourced locally both in Australia and in the
Gladstone area. All require transportation from point of origin to site. Transportation involves primarily
seagoing vessels and road going trucks and light vehicles.

3.10.1 ROW Widths

ROW width requirements are split into two sections for the Narrows Crossing, ‘wet’ and dry’. The ‘dry’
sections include PLR Section and the Curtis Island Section. The ‘wet’ sections include the Creek, Marshland
and Narrows Sections.

For the ‘wet’ sections the construction method and the ROW width is derived in alignment with the proposed
construction method. The ROW for the Creek and Marshland Section requires enough room for the TAW,
cofferdam and transitional pits. A requirement of 40m is the normal width but the disturbed trenched area
within this ROW will be reduced by the use of a TAW and sheet piled cofferdams.

Refer Appendix G for more detailed drawings of construction methodology.

3.10.2 Construction Sites

Construction sites for land based activities e.g. transition pit for HDD and winch pad for pipe pulling, will be
located at the following locations:

° End of PLR Section; and

° Laird Point
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Typically a primary HDD entry site would be 70m by 70m (~0.5 ha) and an exit site at PLR would be 40m by
40m per pipeline (~0.02 ha).

3.10.3 Access

Access to Curtis Island will be via vessel access from the Narrows channel via the TAW at Laird Point.

To facilitate access to and between the three marine construction sections the following temporary facilities
are proposed:

e Anpiled rail/bridge system across the Creek Section will be constructed to allow the safe transportation
of construction materials and spoil removal between the PLR and Marshland Sections and to support
Narrows and Marshland Sections pipeline string launching.

e  The bridges will feature rows of five piles every approximately 12m.

Figure 17: Temporary Rail/Bridge Access across the Creek Section
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A temporary marine access facility will be via the TAW constructed on the Marshland Section or via vessel
through Targinnie Creek at Laird Point to enable safe access to Curtis Island of equipment and personnel.

Figure 18: Temporary Curtis Island Marine Access Facility

s0m HIN. 250m

L—
50n

A, o

7 K L
LLM:IhG Lo&pouT &

CRAFT JETTY

1m
9.5m

36 of 104



3.11

3.12

M, 250m

SECH SOFAT
+500

]

ik
ol
|
i
[ =

HAT 3.2 || - (] -
Il

prao TT

STEEL PILE —= L4 -
IFIFE] Ld =
(9143151 x
30 m (max)

NOTES- HAT- Highest Astronomical Tide (approx. 5m above LAT), LAT- Lowest Astronomical Tide

At locations where temporary crossings are created all excess materials will be removed at the completion
of construction and the area reinstated.

3.10.4 Working Hours

General construction activities will be performed during daylight hours with nightshift as required. If HDD is
chosen drilling activities will be on a 24 hour basis.

3.10.5 Construction workforce

A total of 50-70 workers will be required for each work crew during the construction depending on
construction method. There is likely to be 2 crews operating at the same time at different locations along the
pipeline route. The personnel will work on a roster of nominally 28 days on, 9 days off. HDD requires
continuous operation and the larger work crew of around 70 persons throughout that work. Workers
Accomodation will be at Maroon at an already established fit for purpose site in Calliope. There will only be
land based site offices with porta-loos managed by Kenny.

3.10.6 Scale of Activity

The construction activities within the marine sections covers approximately 16 hectares (ha) predominantly
below the highest astronomical tide (HAT) of intertidal and marine areas, although clearing mangroves will
be minimal with the use of HDD and piled bridging across the Creek Section.

Project Life and Phases

Pending receipt of the relevant approvals, QGC expects to make a final investment decision (FID) on the
QCLNG Project mid to late 2010.

Early works (non-marine based incidental activities) are anticipated to begin soon after FID in order to meet
the first LNG export cargo planned for Train 1 in late 2013. The Project is anticipated to have a design life of
at least 20 years for each LNG train. However, these trains will likely operate for significantly longer provided
additional gas reserves are available. The first train is scheduled to commence LNG commercial production
in early 2014 with commercial production from the second train planned six to 12 months after. Additional
LNG trains will be constructed and commissioned as gas supply allows and subject to the commercial
viability of subsequent trains.

Environmentally Relevant Activities
Below is a summary of the anticipated Environmental Protection Act 1994 (EP Act) Level 1 Chapter 5A
Activities and Chapter 4 Environmental Relevant Activities (ERAS) triggered by proposed construction and

operation activities outlined in the Application for an Environmental Authority (EA) for a Level 1 Chapter 5A
Activity.
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Table 3: Level 1 Chapter 5A Activities

Level 1 Chapter

5A Activities ERA Description AES Description of Operations Triggering ERA

3 A petroleum activity that The EA and PPL application area overlaps with the
is likely to have a following Category B ESAs as listed in Schedule 1A, Part

Schedule 5 significant impact on a 1, 2 of the Environmental Protection Regulations 1998:

EP Act 2008 category A or B 126 e The Great Barrier Reef World Heritage Area;
environmentally e A place in which a marine plant under the Fisheries
sensitive area (ESA) Act 1994 is situated (i.e. mangroves, seagrass and

salt marsh).

8 A petroleum activity, Chapter 4 ERAs (detailed below) are to be undertaken
other than a petroleum as part of the Construction of the NCP.

Schedule 5 activity mentioned in

EP Act 2008 items 1 to 7, that
includes 1 or more 126
Chapter 4 activities for
which an aggregate
environmental score
(AES) is stated

Table 4: Chapter 4 ERAs
Chapter 4 ERAs ERA Description AES Description of Operations Triggering ERA

ERA 16 Extractive Activities 44 The ERA does not include—
1b. Dredging (Narrows) (a) Extracting material under an EA (Chapter 5A
100,000-1,000,000 tpa Activities).
2c. Extracting (KIWSs), A Dredge Management Plan (DMP- 1b) and ASSMP (2c)
other than by dredging, 39 have been developed to manage these activities-
100,000-1,000,000 tpa although this does not apply to Chapter 5A Activities (the
CEC for certain aspects of extractive activities—Version 4
has been referenced).
ERA 38 Surface Coating 0 (1) Surface coating (the ERA) consists of using surface
2. Coating, painting or coating materials for—
powder coating, using, (b) Coating or painting or powder coating.
(a) 1tpa to 100tpa May not apply to the proposed method of protection.
ERA 50 Bulk material handling 0 An ERA does not include—

Loading, unloading or stockpiling materials under an EA.

3.13 Description of Environment

The environmental resources and stakeholders potentially affected by the development and operation of the

NCP are described in detail in the QCLNG Draft EIS (dEIS) and Supplementary EIS (SEIS), which is

required under Section 2.6 of the DERM Guidelines, and are accessible (via hyperlinks) to this document.
3.14 Identification of environmental values and potential impacts on environmental values from
the activities

The environmental values of the NCP location and the potential impacts that its development, operation and
decommissioning may have upon them are described in Section 4 below, with further detail provided in the
QCLNG Draft EIS and Supplementary EIS which, as required under the DERM EMP Guidelines, are
accessible (via hyperlinks) to this document.
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3.15

3.16

Environmental protection commitments

The environmental protection commitments associated with Project activities are described in Section 4
below, with further detail provided in the QCLNG Draft EIS and Supplementary EIS, which, as required
under the DERM EMP Guidelines, are accessible (via hyperlinks) to this document.

Supporting documentation

The key supporting documents to this EMP are the Draft EIS and Supplementary EIS for the QCLNG
Project. These documents can be accessed from the QCLNG Project website at:
http://gcIng.com.au/eis/draft-eis/
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4.0 FINANCIAL ASSURANCE

4.1

Commercial in Confidence (In negotiation with DERM)

The following financial assurance estimate is based on activities to be undertaken during the 18 months of
construction, by which time the maximum extent of disturbance on the NCP will have occurred and hence
can be considered to represent a ‘worst case’ with respect to financial liability.

The key assumptions used in deriving the estimate were as follows:

The NCP site is within the NICGSDA (previously unallocated state land for works within the intertidal and
marine areas), with QCG given access to the corridor from the Queensland Department of Infrastructure and
Planning (DIP).

The estimate is based primarily on impacts associated with construction (as described in Volume 2
Chapter 12 of the QCLNG EIS). Stage 1 works include site preparation including vegetation clearing across
the NCP ROW, fencing, bulk earthworks (cut and fill), construction of work sites and camps and associated
infrastructure (including power and water supply unless onsite generation and water storage tanks installed)
and temporary building infrastructure. Stage 2 works include commencement of trenching and stringing of
pipes. After completion of Stage 1 (approximately 6-12 months commencement of construction), the
impacted footprint will not increase significantly. Stage 1 and 2 will be complete approximately 18 months
after commencement.

Rehabilitation aims to return the site to undisturbed status. The key outcomes required of the rehabilitation
will be to:
e allow marine plants to recolonise cleared areas.

On this basis, the key remediation activities have been assumed to include:

e removal of construction infrastructure and make good; and

Exact areas of hardstand have not been determined at this time given that they are subject to ongoing site
optimisation and are also dependant on the timing of cessation of activity. Areas below HAT will be largely
associated with placement of the pipeline, which will in all likelihood not be removed and therefore filled with
an inert material and the ends sealed below a suitable depth below the surface.
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5.0 ENVIRONMENTAL MANAGEMENT PLANS

5.1

The following EMPs have been prepared in accordance with the DERM EMP Guideline, under the Environment
Protection Action 1994. Each of the EMPs provides a description, where applicable, of environmental values,
positive and negative environmental impacts associated with the construction and operation of the NCP; and
relevant mitigation measures and control strategies for the management of unavoidable impacts.

Land

A detailed description of the existing environmental values for the physical and terrestrial environment in the
Gladstone region, and a detailed assessment of potential impacts, have been described in the QCLNG Project
draft EIS (Volume 6). A summary is provided below.

5.1.1  Description of environmental values
Topography and Geomorphology

The marine part of the NCP is located between the mainland near PLR, crossing Targinnie and Humpy Creeks
and the southern part of Kangaroo Island near Friend Point, then crossing The Narrows and culminating near
Laird Point on Curtis Island, in an area characterised by intertidal to supratidal salt and mangrove flats,
estuaries and open channels. The majority of the site lies at or below Highest Astronomical Tide (HAT), which in
Gladstone Harbour is approximately Australian Height Datum (AHD) +2.5 m.

Impact

Based on the field observations of the relatively low relief and the extensive coverage of the site by colluvium,
the potential for extensive erosion and run-off from Curtis Island is not considered significant. However, run-off
and erosion may be accelerated during periods of heavy rainfall, which are more common between December
and February.

Geology

Based on the information obtained from the published reports and field observations, there are currently
no significant environmental values associated with the geological formations present in the Project area.
The dominant rock type identified as underlying area consists of fine grained to microcrystalline massive
to blocky dark grey to light grey indurated mudstone and arenite.

Fault lines delineating the Narrows graben have been located by seismic profiling, however there is
no indication that any activity has occurred within the last 10,000 years (Holocene).

Soils

In land areas below approximately +5 m AHD gravelly clays/clayey gravels overly mudstone and lay typically 10
m to 15 m below surface. In tidally inundated areas the surficial soils are soft and potentially compressible.

The tidal flats are underlain by hard Pleistocene clays at depths between 0.5 m and 2.5 m, with the thickness of
the soft, intertidal/mangrove silts and muds decreasing towards the land.

The tidal flats from Curtis Island and Friend Point were generally oxidised in the upper 0.3 m to 0.5 m, grading
into dark-grey silt and clay to depth. The sediments generally contained layers of organic-rich material 0.1 m to

0.2 m thick. The sediments from Curtis Island contained a layer of medium to coarse gravel 5 cm to 10 cm thick
immediately above the Pleistocene clays which were observed to underlie the entire tidal flat area.

Soils Impact

Preliminary geotechnical assessment identified no issues that would require significant amendment to the NCP
ROW layout. Infill geotechnical assessment will continue to inform detailed design.
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Overall assessment of impact significance: High due to the widespread distribution of PASS in the NCP site.
Risks and impacts can be avoided or reduced through the development and implementation of the Dredge
Management Plan (DMP) and ASSMP (QCLNG supplementary EIS Appendix 2.2 and a detailed ASSMP has
been developed and provided to DERM and the EPC contractor).

Acid Sulfate Soils

The complete Holocene-aged (last 10,000 years post ice age sea level rise) sedimentary sequence tested in
onshore locations revealed moderate to very high potential acid sulfate soil (PASS). Pre-Holocene substrate
was consistently demonstrated to have no inherent PASS. However, a zone of approximately 0.5 m
immediately below the Holocene/Pleistocene boundary in some boreholes revealed moderate PASS.

The distribution of actual acid sulfate soils (AASS) was widespread throughout the area sampled and continued
to 2 m at a number of locations. This AASS was generally low level but widespread.

Acid sulfate soils (ASS) were identified in areas on Curtis Island and Friend Point on intertidal to supratidal
sediments at elevations below 5 m AHD. The analysis of ASS from Friend Point and Curtis Island revealed that
the sulfate content (SPOS - %S) ranged between <0.02 % to 3.72 % at Friend Point and <0.02 % to 7.2 % at
Curtis Island. The upper 0.3 m at both sites was generally oxidised, with SPOS < 0.02 %. The maximum
concentration of SPOS occurred at depth of 0.5 m to 1 m at both locations and exhibited marked variation
between sampling locations (4.2.1.11 Proposed environmental protection commitments, objectives and control
strategies).

ASS Soils

Preliminary geotechnical assessment identified no issues that would require significant amendment to the NCP
ROW layout. Infill geotechnical assessment will continue to inform detailed design.

Overall assessment of impact significance: High due to the widespread distribution of PASS in the NCP site.
Risks and impacts can be avoided or reduced through the development and implementation of the Dredge
Management Plan (DMP) Appendix 2 and ASSMP Appendix 3.

ASSMP

Table 5: ASSMP - Acid Sulfate Soils

Acid Sulfate Soils
Aim To minimise environmental impact arising from disturbance of ASS.

Performance Criteria e Develop and implement an approved ASSMP.
e Nil distribution of ASS to adjacent areas by construction activities.
e Effective management of ASS or PASS encountered during construction.

Management Strategy e The following strategies will be implemented during the construction phase:

e Monitoring of waters adjacent to the work site, with immediate cessation of
activities if losses occur until correct procedures are followed.

e The following actions will be carried out prior to the commencement of
construction and earthworks activities:

— ASS investigations carried out to assess soils to a minimum depth of 1m
below the lowest excavation level. Soils located in areas below RL10m
that have been shown to contain levels of potential acidity that exceed
the QASSIT guidelines will require ASS management to restrict potential
environmental impacts.

— Soils above RL10m may be residual soils and therefore are not ASS,
but may be acidic due to their geologic derivation. Provided these soils
can be compacted to yield a low permeability, they may be incorporated
into compacted fill without treatment. However, if acidic soils cannot be
compacted to provide a low permeability and/or are loosely dumped
without compaction, they may require ‘nominal’ lime treatment to
prevent acid runoff. They may also require containment.
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Acid Sulfate Soils

e If stockpile areas (not identified) for storage of ASS material are used they
will be designed and installed to meet the following QASSIT criteria:

— designated area(s) will be located a minimum of 30 metres from the
nearest surface fresh water course outside the marine area;

— area(s) will be designed to provide hydraulic isolation is achieved
through the use of an effective impermeable barrier determined in
consultation with DERM;

— areas will be designed to collectively contain the maximum volume of
material to be stored and treated during construction works;

— leachate/runoff collection drain(s) will be incorporated into the design
with the capacity to contain a 1 year (24 hour) ARI event;

— leachate / runoff from the collection drain(s) will be treated and
neutralised prior to release to achieve the required pH of between 6.5
and 8.5;

— the stockpile area and bunds will be inspected at the end of each
stockpiling event and following rainfall events to verify the integrity and
impermeable liner has not been compromised; and

— provision will be made for a dedicated storage area for sufficient amount
of fine agricultural lime (aglime) to be used for neutralisation of ASS and
for contingencies.

e The ASS treatment area and treated material will be maintained in a slightly
moist condition.

Performance Indicators Treated ASS

e Chromium suite testing carried out for validation of applied liming rates will
be deemed to be acceptable if the net acidity level recorded is <10 moles
H+/tonne or <0.02%S equivalent.

Retained Water

e Laboratory testing of all collected water will be carried out prior to off-site
discharge. Test levels considered acceptable to be determined in
consultation with DERM and the applicable EPC Contractor(s).

Groundwater

e Testing of groundwater will be carried out during the dewatering process to
determine if it is acceptable for on-site reuse in groundwater re-charge.

Monitoring, Reporting and Soil Sampling & Validation

Corrective Actions e A soils validation sampling and analytical program in areas of potential ASS
will be implemented, including as a minimum the following analytical data:

— Field characterisation;
— Field screening (pHF and pHFOX)

e SPOCAS and/or chromium suite analysis of selected samples to be
conducted by a NATA accredited laboratory.

e Material that has undergone validation sampling and analysis will be held
onsite in a designated area until the receipt of analytical results.
Leachate Monitoring

e A monitoring and reporting program for leachate and runoff will be
developed prior to the commencement of works. The program will address
requirements specified in the QASSIT guidelines:

e Leachate/runoff in excavation voids in areas of PASS will be tested prior to
release off-site. Leachate released will comply with the specifications for
release, (pH has stabilised at a level between pH 6.5 to 8.5 for a period of
at least 24 hours prior to release);

e Field sampling of leachate/runoff treated in-situ (if any) within excavation
voids will be conducted daily. Field pH results will be recorded and the data
used to determine the application rate neutralisation reagent prior to release
off-site or to leachate treatment ponds (for duration of excavation and
treatment phase of ASS handling);

e Anincident reporting procedure will be developed and implemented to
ensure that any spills or unscheduled discharges are recorded, investigated
and treated in a timely and effective manner; and
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5.2

5.3

5.4

Acid Sulfate Soils

e Contingency measures will be developed to address spills or unscheduled
releases, if and when they occur, in a timely manner and to eliminate the
risk of recurrence.

A suitably qualified and experienced person (e.g. CEnvP), as agreed by QGC
GM Environment, who is capable of providing training (Cert IV), undertake field
testing (water and soil), provide technical advice, auditing (Iso 14000 Cert.),
reporting according to the QASSIT, AWQ/QWQ (ANZECC etc.) and Dredge
Management Guidelines (DEWHA and DERM) and any other requirement as
detailed in the site specific ASSMP, WQMP and DMP.

Responsible Person

Land Use and Infrastructure

The establishment of an LNG Facility on Curtis Island represents a change in historical and existing land use on
Curtis Island. However, the construction and operation of the LNG Facility is consistent with the strategic
planning direction in the Gladstone region (Port of Gladstone Western basin Master Plan 2010). The expansion
of the GSDA to include the Curtis Island Industry Precinct sets a clear framework for future industrial land use
and investment on Curtis Island, and the proposed pipelines are a critical component of the several LNG
Projects that intend to locate within the precinct. The GSDA’s Environmental Management Precinct will provide
a significant buffer between the new industrial precinct and the remainder of Curtis Island.

The NCP will be self-sufficient for power however it will require water and wastewater disposal, although its
requirements for these services will not impose a significant impact on Gladstone infrastructure.

Overall assessment of impact significance (land use): Negligible as establishment of the NCP is consistent with
the objectives of the GSDA.

Overall assessment of impact significance (infrastructure): Negligible as existing capacity can accommodate
requirements of the NCP.

Land Tenure

Table 6 highlights the land tenure status of the properties affected by the proposed NCP site and its associated
infrastructure.

Table 6: Land Tenure

Project Indicative Area
Component Lot/Plan Occupied Tenure Land Ownership
NCP USL now GSDA 15.5 ha NICGSDA State of Queensland

Potential adverse or beneficial impacts of the project activities on the identified environmental
values

Topography and Geomorphology
Based on the field observations of the relatively low relief and the extensive coverage of the site by colluvium,
the potential for extensive erosion and run-off from Curtis Island is not considered significant. However, run-off

and erosion may be accelerated during periods of heavy rainfall, which are more common between December
and February.
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6.0 ENVIRONMENTALLY SENSITIVE AREAS & MATTERS OF NATIONAL ENVIRONMENTAL
SIGNIFICANCE

The environmentally sensitive areas (ESAs) identified within the marine (below HAT) sections of the NCP are
highlighted as either EPBC Act MNES of international responsibility (blue) or national importance (green) in

Table 3.

Table 7: Environmental Values of ESAs and MNES (Refer Appendix G for ESA Map).

ESAs & MNES

Environmental Values

World Heritage Area

The Great Barrier Reef World Heritage Area (GBRWHA) extends seaward
from the low water mark (LWM) along the Queensland coast, including the
waters and islands within the Port of Gladstone including Curtis Island.

The NCP is within the GBRWHA (MNES).

National Heritage Place

The Great Barrier Reef is on the register of National Heritage Places. The
GBR Marine Park (GBRMP) boundary as defined by the GBRMP Authority
is on the east side of Curtis Island and excludes the Port of Gladstone.

The NCP is within the GBR but not within the GBRMP.

Marine Park

The southern boundary of the Queensland GBR Coast Marine Park
(GBRCMP) crosses The Narrows between Friend Point on the mainland
and Laird Point on Curtis Island at latitude 23°44.905" south. The Habitat
Protection Zone (HPZ) boundary is delineated by the GBRCMP boundary.

The NCP is not within the GBRCMP or its associated HPZ.

National Park

Curtis Island National Park (CINP) extends north of Graham Creek on the
eastern side of Curtis Island.

The NCP is not within the CINP.

Wilderness Area

The NCP is not within a wilderness area.

State Forest

The Curtis Island State Forest (CISF) is located approximately 10 km
northwest of the NCP on the northern side of Graham Creek.

The NCP is not within CISF.

Wetlands of International
Importance (WIl) — Ramsar Site

There are no Internationally Important (Ramsar) wetlands in proximity to
the NCP.

The NCP is not within a WII.

Wetlands of National Importance

The Directory of Important Wetlands in Australia (DOIW) lists Port Curtis,
The Narrows, Graham Creek, and Northeast Curtis Island as Nationally
Important Wetlands (NIW).

The NCP is within a NIW.

International migratory bird
agreements (i.e. JAMBA, CAMBA
and ROKAMBA).

Intertidal mudflats (i.e. the Kangaroo Island Wetlands) area provides
roosting and foraging habitat for waders (e.g. Whimbrel and Eastern
Curlew) listed as migratory under the EPBC Act and protected under
international migratory bird agreements (IMBAs e.g. Japan-Australia
Migratory Birds Agreement (JAMBA) and/or the China-Australia Migratory
Birds Agreement (CAMBA) and/or the Republic of Korea Migratory Bird
Agreement (ROKAMBA)).

The NCP is within an IMBA area (MNES).

Wildflower Area

The NCP is not within a wildflower area.

Rivers and Lake

The NCP area has no lakes or rivers (Calliope River drains into NCP area).

Endangered Regional Ecosystems

The NCP is not within an ERE (Curtis Island has 2 EREs refer Appendix A).

Scientific Reserve

The NCP is not within any Scientific Reserves.

Dugong Protection Area (DPA)

The Narrows south of Graham Creek and east to Facing Island,
encompassing the majority of Southern Curtis Island waters comprise the
Rodds Bay Dugong Protection Area (RBDPA). There are extensive
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ESAs & MNES

Environmental Values

seagrass beds overlapping the Port of Gladstone which provides food
sources for dugong.

The NCP is within the RBDPA (MNES).

Marine Mammals

One (1) listed Threatened Marine mammal (Humpback whale) and six (6)
listed Migratory Marine mammals (Bryde’s whale, Dugong (refer above),
Indo-Pacific Humpback and Snubfin dolphins and Killer whale) were
predicted to occur within the area of The Narrows from a search of the
EPBC Protected Matters database:

e Humpback whale (vulnerable)

e Bryde’s whale (migratory)

e Indo-Pacific Humpback dolphin (migratory)
e  Snubfin dolphin (migratory)

e Killer whale (migratory)

The Port of Gladstone Western Basin Dredging and Disposal Project
Executive Summary states that megafauna identified in the port include
Indo-Pacific Humpback.

The NCP is a known Indo-Pacific Humpback dolphin area.

Marine Reptiles

Six (6) listed Threatened Marine reptiles and one (1) listed Migratory
Marine reptile were predicted to occur within the area of The Narrows from
a search of the EPBC Protected Matters database:

e Green turtle (Cheolonia mydas, vulnerable)

e Loggerhead turtle (Caretta caretta, endangered)

e Flatback turtle (Natator depressus, vulnerable)

e Pacific Ridley turtle (Lepidochelys olivacea, endangered)
e Hawksbill turtle (Eretmochelys imbricate, vulnerable)

e Leatherback turtle (Dermochelys coriacea, vulnerable

e Saltwater crocodile (Crocodylus porosus, migratory)

The NCP is within a known reptile feeding area.

Declared Fish Habitat Area (DFHA)

The closest declared Fish Habitat Area (DFHA) to the NCP site are the
Colloseum Inlet FHA approximately 40 km south of Curtis Island.

The NCP is not within a DFHA.

Area of State Significance - KIWs

The Curtis Coast Regional Coastal Management Plan (CCRCMP) identifies
the KIWs as an area of State Significance (natural resources and scenic
coastal landscapes). Refer Figure 12 for extent of KIWs (outside the
GBRCMP).

The NCP is within the KIWSs.

Area of State Significance- SDAs

Land within the Northern Infrastructure Corridor of the Gladstone State
Development Area (NICGSDA) provides land for industrial development of
regional, State or national significance.

The NCP is within the NICGSDA.

6.1 MARINE PROTECTION OF MNES SPECIES (below HWM)

6.1.1 Marine Fauna

Vulnerable Marine Fauna Species Under The NC Act and EPBC Act

A search of the Queensland EPA Wildlife Online database revealed a total of 19 threatened or rare terrestrial
fauna species previously recorded within the LNG site study area and 11 of which are likely to be found in the

NIC.
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Table 8: Threatened and rare fauna species within the locality — Wildlife Online

Species EPBC Act Status g?aﬁg Sighti?Egpiticords
Birds
Accipiter novaehollandiae (Grey Goshawk) NT 1
Ephippiorhynchus asiaticus (Black-necked Stork) NT 1
Esacus magnirostris (Beach Stone-curlew) \% \% 2
Haematopus fuliginosus (Sooty Oystercatcher) NT 1
Lophoictinia isura (Square-tailed Kite) NT 2
Numenius madagascariensis (Eastern Curlew) NT 13
Reptiles
Caretta caretta (Loggerhead Turtle) # E E 1
Chelonia mydas (Green Turtle) # \ \ 3
Natator depresus (Flat-backed Turtle) # \% \ 1
Varanus semiremex (Rusty Monitor) 1
Crocodylus porosus (estuarine crocodile) Y, 1
Dugong
Dugong dugon vV

Likelihood of presence
Mammals
Megaptera novaeangliae (Humpback whale) \Y Unlikely
Dugong dugon (Dugong) \% Highly likely
Orcaella heinsohni (Snubfin dolphin )(previously listed as
Irrawaddy dolphin, Orcaella brevirostris) R Unlikely
Sousa chinensis (Indo-Pacific Humpback dolphin) R Unlikely

Under the NC Act: The codes are Presumed Extinct (PE), Endangered (E), Vulnerable (V), Rare (R), Common (C) or Not
Protected (NP)

1. Records: indicates the total number of records of the taxon on the database
2. # = Marine species that is reliant on the terrestrial environment for breeding

6.1.2 Protected Animals
. (EPBC Act Listed MNES)

Intertidal mudflats with saltmarsh and mangrove vegetation in the Port support a high biodiversity and biomass
of benthic invertebrates and provide important feeding habitat for listed Migratory waders, protected under
JAMBA, CAMBA and ROKAMBA. Eleven (11) Marine and wetland Migratory bird species listed under the
EPBC Act may potentially also occur within this area. Of these, one (1) species is listed as Endangered, the
Southern Giant Petrel (Macronectes giganteus); and one (1) species is listed as Vulnerable, the Kermadec
Petrel (Pterodroma neglecta). There are no significant petrel breeding grounds or feeding areas in the Port
area and these species were not recorded during the bird surveys.

The incremental increase in noise and light emissions from Project associated vessels and navigation aids will
be small in comparison to the current level of activity in the Port. Noise and light impacts will be primarily
associated with continuous construction and HDD operations and measures will need to be taken to direct and
minimise light spillage especially where that is likely to impact on roosting birds.

Impacts from accidental spills of hydrocarbons or chemicals from vessels have the potential to be high, but
there is a low probability of occurrence. Seabirds and shorebirds are very sensitive to both internal and external
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effects of hydrocarbons. In addition, there is the potential for contamination of feeding and roosting sites.
Mitigation measures that will be applied to minimise the risk of spills are described in a number of sections
including water quality and waste management.

It is considered likely that trenching activities will have a direct impact on listed migratory bird species due to:

e the significant numbers of individuals that roost at the edges of the Friend Point claypan (refer Figure 11) ;

e the mobile nature of the migratory birds, enabling them to avoid direct impact, may reduce foraging impacts

e the management and mitigation measures that will be in place (refer to mitigation measures); and

e the likelihood that marine fauna and migratory birds will continue to utilise parts of the area despite the
dredging activities.

6.1.3  Population

A substantial quantity of shorebird habitat exists in the Curtis Coast Region. Readily accessible sources of data
considered included Shorebirds 2020 data collected by the Queensland Wader Studies Group (QWSG) and
data collected by Sandpiper and Wildsearch Environmental Services as part of the environmental assessment
for the QCLNG EIS. The data consisted of species * site * time counts (Wildsearch and Sandpiper data and
some QWSG data) and summary statistics of count sites (Shorebirds 2020 data/QWSG Data). Most of the
available data was collected at high tide roosts. There is substantial variability in the spatial and temporal
coverage of shorebird surveys. Some, accessible, sites have been sampled almost 50 times whilst many other
sites have been sampled only once. This variability makes it difficult to compare between sites and the analysis
must be interpreted cautiously.

Count data was assessed against established international, national, state and regional criteria to determine the
importance of Port Curtis and sites within the port. Port Curtis supports sites of national, state and regional
significance. The Friend Point count area supports nationally important populations of Far Eastern Curlew and
Whimbrel and state significant threatened species. Using state criteria Friend Point rated the highest site in Port
Curtis and was ranked 7" using national and regional criteria.

6.1.4 Impacts

Careful scheduling of construction could reduce the duration of impacts. Whilst the total construction time is 12-
18 months it is unlikely to take that long to construct the Marshland section. Scheduling of major disturbance
events outside the peak period could reduce impacts. If considered in the broader context the pipeline proposal
represents a moderate short-term impact.

The longevity of impact will depend on how well the site is restored. It is critical to restore (and improve) the
neap tide roost to ensure that impacts are short-term.

The proposal would have a variety of impacts on shorebird habitat, ranging from habitat loss, disturbance and
degradation. Impacts vary depending on the type of disturbance. Habitat loss poses the greatest threat.
Predicting the precise level of impact is difficult due to data limitations and uncertainty regarding the precise
nature of impacts. The worst case-scenario is a loss of roosting habitat and displacement of birds to other
roosts. The best case scenario is disturbance of roosting birds. The combination of noise, movement and light
would create an exclusion zone around the construction site. The most (disturbance) sensitive nationally
significant species (Far Eastern Curlew and Whimbrel) will avoid this zone, whilst less sensitive species (Red-
necked Stint) will forage closer to disturbance. Some habituation to disturbance is likely during the construction
period. Most shorebirds would avoid the exclusion zone. Claypan foraging habitat would probably be available
and used during rain events and weekends.

Impacts from accidental spills of hydrocarbons or chemicals from construction activities have the potential to be
high, but there is a low probability of occurrence. Seabirds and shorebirds are very sensitive to both internal and
external effects of hydrocarbons. In addition, there is the potential for contamination of feeding and roosting
sites. Refer QCLNG EIS Volume 5, Chapter 8 which describes mitigation measures that will be applied to
minimise the risk of spills. Table 5.8.50 Summary of Predicted Environmental Risk to EPBC Act Protected
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Species for Project Aspects assessed risk of hydrocarbon and chemical spills as low to insignificant for all
marine species.

6.1.5  Mitigation Measures

Where direct physical disturbance to roosting habitat is unavoidable a detailed contour survey of roosting
habitat will be undertaken to ensure that the site/s can be reinstated to their previous condition upon
completion of work.

Direct physical disturbance to roosting habitat from construction activities will only be for one season.

If direct physical disturbance to roosting habitat is unavoidable improvements to the neap tide roost
(undertaken prior to significant works) to be extended to provide expanded roosting areas which would
create greater separation distance from construction activities.

A reversal of the location of the TAW and trench is being assessed in order that the trench would be
nearest the roost site with its low sheet-piled wall facing the roost site and the TAW behind it.

A low screen will be installed along the outer limits of the workings in order to minimise line of sight
disruption (construction activities should deter predators from using this area).

The Friend Point work site area can be restored as a spring tide shorebird roost upon completion of work
by over-filling the engineered back-fill adjacent to the shorebird roost.

Regular monitoring of the effect of pipeline construction and all associated activities on roosting and
foraging shorebirds will be undertaken.

Disturbance and loss of the mangrove communities adjacent to the shoreline roost at Friend Point will be
reduced to ALARP. The extent of these mangroves will be mapped prior to work commencing and the
ground will be reinstated upon completion of work so as to encourage natural revegetation.
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Figure 19: NIC Roosting and Foraging
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6.1.6  Migratory Marine Mammals (EPBC Act Listed MNES)
Dolphins

Two dolphin species listed under the NC Act may occur in the Port of Gladstone region; the Snubfin dolphin
(Orcaella heinsohni) (previously listed as Irrawaddy dolphin, Orcaella brevirostris) and the Indo—Pacific
Humpback dolphin (Sousa chinensis). The Indo—Pacific Humpback dolphin usually inhabits shallow coastal
waters of <20 m depth and are often associated with rivers and estuarine systems, enclosed bays and coastal
lagoons.

Previous studies have shown that the Indo—Pacific Humpback dolphin co-exist with coastal development such
as in Cleveland Bay, Townsville The Snubfin dolphin (Orcaella heinsohni) is endemic to Australia and is known
to occur close to rivers mouths in Australian waters. Their preference for near-shore, estuarine waters are likely
related to the productivity of these tropical coastal areas. Currently there is no published information available
for either species in the Port of Gladstone region.

The only migratory marine mammal species that may occur within the Port is the Indo-Pacific Humpback
dolphin (Sousa chinensis) and Snubfin dolphin (Orcaella heinsohni) however, there is no published literature
documenting the occurrence of the dolphins within the area (refer Appendix 7: Dredging and Disposal Potential
Impacts on Cetaceans). Regardless of this, dolphins are highly mobile and are likely to avoid the path of slow
moving dredge barges as well as faster moving support vessels.
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The incremental increase in noise and light emissions from the pipeline dredging compared to other channel
dredging will be insignificant (0.6% of total dredge volumes and associated dredging activities) which in turn will
be small in comparison to the current level of shipping activity within the Port; however noise generated from
dredge heads is considered to be relatively greater than existing background conditions and the barge mounted
excavator (used for the pipeline trench) generated noise. Noise and light impacts are expected to be low due to
the temporal extent and ability of sensitive receptors to avoid areas where noise levels are higher than baseline
levels.

Accidental hydrocarbon or chemical spills from vessels have the potential to impact on marine mammals.
Cetaceans (and dugongs) are smooth-skinned and relatively hairless and therefore only minor oil adherence is
expected if contact occurs with oil or other chemicals. However, these species breathe air and are therefore
vulnerable to exposure to slicks when they surface to breathe. This scenario holds the potential to cause
serious injury or even fatalities to marine mammals, however the likelihood of such an occurrence is considered
low and therefore the risk to these species is considered to be low.

Mitigation measures that will be applied to minimise the risk of vessel collisions and hydrocarbon and chemical
spills include:

e conducting dredging, pipeline installation and other construction activities in a manner to minimise the
extent and duration of sediment plumes which may otherwise be generated during the construction phase
of the Project

¢ implementing procedures and policies in the all the Management Systems and Project-specific construction
plans.

The following provides a selection of management options that further mitigates the effects of developing the
permanent marine infrastructure:

e complete Construction EMPs (CEMPS) prior to construction (EPC Contractor);

e complying with or exceeding all applicable laws, regulations, advisory and industry standards, obtaining
relevant permits and applying standards and codes of practice;

e development of a Dredge Management Plan (DMP) that includes the timing, duration and location of
dredging activities to minimise the overall impact from dredging on marine receptors;

o the Pipeline and TAWSs have been designed where possible to minimise impacts to intertidal habitats, by
micro-siting and burying infrastructure using construction methods such as HDD;

e in conjunction with the GPC and other port users, QGC will support the broader monitoring programs
established for the Port to monitor environmental changes in the marine environment; and

e during decommissioning of the pipelines, an assessment will be made at the time and best practices will be
adopted.

It is considered unlikely that dredging activities will have a significant impact on listed Threatened and Migratory
Marine mammal species.

Dugongs

The only migratory marine mammal species that is known to occur within the Port is the Dugong (Dugong
dugon). Although dugongs are not considered to be under threat in most parts of Australia, their numbers have
declined along the Queensland coast. The species is currently listed as Vulnerable under the NC Act.

A survey was conducted in November 2005 which estimated that there were 183 (+x66) dugongs in the Port. In a
long-term monitoring program of seagrass in the Port, dugongs were consistently observed to be actively
feeding, especially around Wiggins Island (approximately 6 km south-east of the LNG Project site).

Dugong feeding activity was also observed on the majority of intertidal seagrass meadows surveyed during a

study of benthic habitats in the Port. The highest density of dugong feeding trails was observed at Wiggins
Island west with dugong feeding trails recorded at 58% of sampling sites. Dugong feeding trails were also
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observed at Quoin Island, Wiggins Island, Pelican Banks, South Trees and the intertidal meadows to the north
and south of Fisherman’s Landing.

Dugongs (D. dugon) are slower moving and may be more vulnerable to vessel strikes and interactions with
dredge equipment. They may also suffer disturbance to their feeding patterns due to impacts associated with
dredging activities such as increased noise, turbidity and sedimentation. Mitigation measures that will be
applied include reduced vessel speeds and marine mammal watches which will reduce and avoid impacts of
vessel movements on dugongs and other marine fauna. It is also unlikely that excavator buckets are able to
capture dugongs and excavator buckets will be lowered carefully so as to avoid injury to dugong.

Whales

There are known to be two populations of migratory Humpback whales (listed as Vulnerable under the NC Act)
in Australia. The population estimate for the Humpback whale on the east coast of Australia was around 8,000
in 2006. Every year the whales migrate north to the subtropical calving grounds from June to August, with peak
migration in July, and south to the feeding grounds of the Southern Ocean from September to November.

The northward migration of humpback whales is generally offshore and the majority of whales probably pass to
the east of Stradbroke Island and Moreton Island, approximately 600 km from the Port, during which time the
migration may pass as close as 50 km from the shore. The closest aggregation area to the Port of Gladstone is
approximately 400 km south in the area surrounding Hervey Bay.

Turtles

Only the Green turtle, Loggerhead turtle and the Flatback turtle are likely to be present within the Port as they
have known nesting beaches in the area. However, there are no known turtle nesting beaches within 5 km of
the proposed LNG Marine Facilities and therefore of the pipeline. Dredge activities may disturb foraging turtles
and could result in dredge interactions and vessel strikes. Mitigation measures that will be applied include
reduced vessel speeds and marine fauna watches, which will reduce and avoid impacts of vessel presence on
turtles.

The potential for collisions between fauna and vessels is regarded as slight, due to these species being likely to
display behavioural and avoidance responses. The greatest risk of collision would be in relation to vessels
moving between dredge operation and reclamation areas, however, a high level of traffic management and
presence of vessel crew who are trained and assigned to observe for marine fauna means that the expected
risk of vessel collision is low.

Entanglement of marine reptiles in mooring systems and temporary structures is possible though not common.
Entanglement typically occurs in areas where there is a large tidal range but slow currents, which can result in
mooring lines becoming slack and thus creating loops and snags for passing fauna. Due to the shallow water
depths, high currents and constant maintenance routines expected for temporary structures, fauna
entanglements are not expected to be common and the subsequent risk is deemed to be low.

Impacts from accidental spills of hydrocarbons or chemicals from vessels have the potential to be high, but
there is a low probability of occurrence. Turtles surface to breathe air and are therefore vulnerable to exposure
to oil spill impacts caused by surfacing through an oil slick on the sea surface. In addition, there is the potential
for contamination of breeding and nesting sites in the area. Mitigation measures that will be applied to minimise
the risk of spills are listed above.

It is considered unlikely that dredging activities will have a significant impact on listed Vulnerable and Migratory
Marine reptile species.

There are no turtle nesting sites on the western side of Curtis Island however, there are six species of turtle
listed under the NC Act that may potentially occur within the Port. Important turtle-nesting beaches for Flatback
turtles (Natator depressus) have been identified on the east coast of Curtis Island and Facing Island and further
south at Tannum Sands (approximately 15 km south of Gladstone). The majority of turtle nesting for Curtis
Island occurs on South End Beach.
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There are no known turtle-nesting beaches within 5 km of the proposed LNG Marine Facilities. Green turtles
have been regularly observed within the seagrass meadows particularly on Pelican Banks (eastern side of
Curtis Island).

Green turtles (Chelonia mydas) and Loggerhead turtles (Caretta caretta) nest occasionally on the beaches of
Curtis Island and Facing Island. The Capricorn Group of islands (60 km offshore from Gladstone) provide
internationally significant rookeries for Loggerhead and Green turtles.

Leatherback turtles (Dermochelys coriacea), Hawksbill turtles (Eretmochelys imbricata) and Olive Ridley turtles
(Lepidochelys olivacea) are not known to nest in the Port of Gladstone area. Individuals may migrate through
the area, but significant numbers of them are unlikely in the Project area.

Light impacts on turtles is only relevant to the turtles nesting on the eastern beaches of Curtis Island where
proximity to the Curtis Island range (up to 164m) would generally cast a shadow on beaches and therefore
provide the necessary background silhouetting conditions to influence turtle behaviour (move away from tall
dark horizons i.e. beach backdrops). Conversely it is likely that nesting turtles use the backdrop of the eastern
beach profile to determine where to lay there eggs.

Crocodiles

The Estuarine crocodile (Crocodylus porosus) is listed as vulnerable under the NC Act (QId). The key area for
estuarine crocodile populations in Queensland is the north-western Cape York peninsula, particularly the
Wenlock River and Lakefield National Park. Gladstone lies at the southernmost boundary of the breeding
distribution of the estuarine crocodile in eastern Australia and accordingly, the occurrence of crocodiles in this
region is rare.

Sea snakes

While not identified in the EPBC Protected Matters database report, sea snakes also occur in the region and
therefore may occur in the areas to be dredged. Given the highly mobile nature of sea snakes and the fact that
the dredging area has not been identified as important sea snake habitat, impacts to sea snakes are unlikely.

The following section provides a brief description of the types of marine fauna found at or in the vicinity of the
NCP.

Fish

The fish assemblage in the Port is considered to be diverse with 180 species recorded from the Port and
Calliope River including a number of regulated species and species of commercial and recreational value. A
survey of demersal fish species of the estuarine and marine environments of the Port identified 88 species of
fish, dominated by two small-schooling species.

The numerically dominant species identified in the Port, were Ponyfish (Leiognathus equulus) and Herring
(Herklotsichthys castelnaui) which in combination comprised approximately 50 % of the total catch by trawl-
netting fisheries.

No fish species listed under the NC Act are known to occur in the Port of Gladstone region.

6.1.7  Other Marine Fauna (non-migratory)
Invertebrates

Infaunal communities inhabiting the soft sediments of the Port are well studied, both spatially and temporally. It
has been found that filter-feeding organisms dominate the infaunal communities and account for > 50 % of the
total abundance and nearly 30 % of total species richness 74. Deposit-feeding organisms were also common (>
25 % of total abundance and nearly 35 % of total species diversity). Polychaete worms, molluscs and
crustaceans together accounted for > 86 % of the individuals and 83 % of the species collected. Other less
common taxa identified included echinoderms; cnidarians; sea spiders; and ribbon, round, peanut and
flatworms. The bivalve mollusc (Carditella torresi) was the most abundant species and accounted for > 14 % of
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the total infaunal abundance, principally within subtidal sites. Few other species could be considered
numerically dominant.

High-density benthic communities were mostly located in a narrow strip running in the channel from
Fisherman’s Landing to inside Facing Island and East Bank. The high-density communities generally consisted
of rubble reef dominated either by sponges, soft coral, hard coral, hydroids, bryozoans and gorgonians with a
mix of other benthic taxa; or dominated by large numbers of scallops but otherwise with a similar mix of reef
taxa.

Medium-density benthic communities in the deep channel area from the mouth of The Narrows at Graham
Creek to Fisherman’s Landing consisted of rubble reef dominated by bivalves, ascidians, bryozoans and hard
corals with low numbers of other taxa.

The nearest coral reefs of significance to the Project area are associated with the offshore islands of the
Capricorn and Bunker Groups, approximately 60 km north-east of Gladstone.

6.1.8 Marine Flora

Protected Plants

For RE 12.1.2 (Samphire Forbland Saltpan vegetation), the anticipated potential area to be cleared if the whole
ROW were required (considerably reduced by the use of sheet piling) is approximately 10 ha, which represents
approximately 0.5 % of the total amount of this RE type within 10 km of the study area. This is not considered to
be significant and will recover once all infrastructure is removed.

Table 9: RE to be cleared in the NCP (modelled on a 40m RoW in centre of NIC) Refer Figure 21 REs

Estimated
RE code Vegetation Community/ Status* Areato be
RE Description VM Act Affected (ha)
11.1.2 Samphire forbland on marine clay plains NOC 10.0
11.1.4 Mangrove forest/woodland on marine clay plains NOC 0
12.1.2 Saltpan vegetation including grassland, herbland and sedgeland on NOC 0.2
marine clay plains ’
12.1.3 Mangrove shrubland to low closed forest on marine clay plains and NOC 0.3
estuaries )
TOTAL 10.5
Seagrass 2.6

The following section provides a brief description of marine flora communities in the vicinity of the NCP
(Appendix 1 maps current known extent of identifiable marine flora and includes tidal planes for reference).

Seagrass and Algal Communities
Within the Port the following six seagrass species were identified:

e Halodule uninervis

e Halophila ovalis

e Halophila decipiens

e Halophila minor

e  Halophila spinulosa

e  Zostera capricorni

Within the Port the majority of the seagrass communities were located in the Pelican Banks/Quoin Island area

between The Narrows and the Calliope River mouth and southern Port limits. These communities are located
close to a number of industrial activities within the Port, including shipping channels and Fisherman’s Landing.
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No deepwater seagrass (<5 m below MSL) communities are known to occur within the inner Port. It is noted
that the studies have not been focused in the intertidal/subtidal areas to the west of Curtis Island. Therefore,
there is limited information in the proposed area of the NIC.

During a recent long-term seagrass monitoring program (2002 to 2009) shifts in the community structure and
composition were not uncommon. Seagrass meadows varied significantly in percentage of cover, biomass and
species composition among sampling sites and years.

Microalgae live in the sediment and form part of the local and regional fish production cycle. In the Port
microalgae occur in lagoons, estuaries, sandbanks, mudbanks, saltmarshes and soft seabeds. Macroalgae are
only a minor component of the benthic communities in the Port. Macroalgae cover is generally low and does not
form distinctive macroalgae community regions.
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Figure 20: Seagrass Areas 2002 and 2010
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Marine plants

The KIWs (outside the GBRCMP boundary), excluding seagrasses, total area is approx. 1305ha of which
approx. 130 ha (10%) is within the NIC and approx. 6.5 ha (0.5%) is within the ROW and HDD transition pit.

Mangroves

Fourteen species of mangroves are reported from the Port and three species (Acanthus ilicifolius, Bruguiera
exaristata and Xylocarpus moluccensis) are at the southern limit of their distribution.

The mangrove assemblage is dominated by Rhizophora stylosa with lesser amounts of Ceriops tagal and
Avicennia marina also present, generally on the landward edge of the assemblage. The mangrove assemblage
is considered to be in a healthy state. Mangroves are dominant in the mid-to-upper intertidal zones, fringing
much of the mainland and Curtis Island coasts between MSL and MHWS.

Extensive mangroves extend along the Curtis Island coastline from Graham Creek to Hamilton Point to the
south beyond the Project area. Intertidal mangrove habitat comprises 31.7 % of all habitat types in the Port
covering an area of 6,736 ha. Areas of mangrove (Rhizophora closed forest) are found along the coastline of
Curtis Island close to the proposed LNG Marine Facilities (refer to Figure 21).

Saltmarsh

Saltpans in the Port Curtis region are largely bare, but contain patches of saltmarsh species such as Sueda
spp., Sarcocornia quinqueflora and Sporobolus virginicus. Approximately 40 saltmarsh species have been
recorded. Although biodiversity within this habitat type is generally low compared to other wetland types,
saltmarsh communities support a range of invertebrates, which are an important food source for a wide range of
fish species.

Saltmarsh habitat comprises 4,572 ha and occurs along the landward edge of the intertidal zone in a saline

environment that is only inundated by the spring tides. Areas of saltmarsh are found along the coastline of
Curtis Island and the mainland.
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Figure 21: RE to be cleared in the NCP (modelled on a 40m RoW in centre of NIC) Refer to Figure 10
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6.2

6.3

6.4

Vegetation and Biodiversity Offset Strategy

A Project-wide Draft Vegetation and Biodiversity Offset Strategy has been developed (full strategy provided as
Appendix 2.3 of the sSEIS), the aim of which is to outline the predicted unavoidable impacts in relation to
anticipated Government offset expectations and detail the offsetting principles and methodology to which QGC
proposes to commit for the Project.

The objectives of the QCLNG Project offsets will be to:

e Provide suitable offsets for unavoidable loss of environmental values.

e Provide offsets that are targeted at affected protected matters

e Achieve long-term and certain conservation outcomes that are cost effective.

e Deliver real conservation outcomes.

Provide offsets that, as a minimum, will be commensurate with the magnitude of the unavoidable impacts of the

development, and ideally deliver outcomes that are ‘like for like’.

e Locate offsets within the same general area as the development activity, as far as reasonable practical
(AFARP).

e Deliver long-lasting offsets in a timely manner.

e  Monitor, audit and implement corrective actions, as required.

Marine Offsets

Marine offsets will be negotiated in the development application and development approval process. As the

Project has been designated State Significant Project Status by the DIP, the DIP is coordinating the approvals

process. During the development application, DEEDI will review the proposed marine impacts and identify

options which they believe may result in lesser impacts or suggest various direct /indirect offsets. Such offsets

are developed and agreed to during the application approval process with a focus on:

e Disturbance to mudflats and intertidal areas

e Disturbance to mangrove areas

o Disturbance to seagrass areas and fish habitats.

Marine environmental offset requirements are less defined and the characteristics, including area multipliers will

be subject to negotiation on a case by case basis through:

e A condition of the DEEDI approval letter

e  Aletter of obligation (with other State Government agencies)

e  Through a Deed of Agreement between the proponent and DEEDI, or

e A secondary Deed of Agreement between DEEDI and an offset provider.

Obtaining Agency Approval to Commence Works Prior to Final Offset Signoff

Project construction is currently scheduled to commence in Q1 2011. It is recognised that agency approval of

the proposed offsets can take several months and may not be received within this timeframe. QGC propose to

identify and organise preliminary on-ground agency inspections of the potential offset sites prior to the

commencement of Project works. The purpose of these inspections is to provide the agencies with sufficient

confidence (that adequate suitable offsets will be able to be established) to allow them to approve the

commencement of works prior to the proposed offsets having received final agency sign-off.

6.4.1  Offsetting On QGC Owned Land

QGC propose to provide offsets on QGC owned land where appropriate and approved by the relevant
agencies. Offsets will also be sought on non-QGC land where available and appropriate.
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6.5

6.4.2 Marine

A detailed description of the existing environmental values for the marine environment in the Gladstone region,
and a detailed assessment of potential impacts, have been described in the QCLNG Project draft EIS and
supplementary EIS (Volume 5 Chapter 8). A summary is provided below.

Description of environmental values

6.5.1 Bathymetry and Seabed

The dominant underlying geology for the Curtis Island area is the Wandilla Formation of the Curtis Island Group
consisting of mudstone, quartz greywacke, and pale grey chert.

Previous geotechnical and geochemical surveys typically found surface sediments in high current areas to be
coarser, as finer particles were likely to be swept away with the currents. While in the shallower intertidal areas
the sediments were a mixture of sands and silts, with soft silts dominating in the low-current, low-wave energy
areas. The fine sediments which typify the intertidal areas highlight the potential for sediment transport in the
system.

The bathymetry in the harbour has been modified by the development of shipping channels, land reclamation
and coastline armouring.

6.5.2  Oceanographic conditions

Results from hydrodynamic modelling of the Port demonstrated that the effects of the tide predominantly drive
the currents in the estuary. Strong tidal currents and a 5 m tidal range also have major influences on the area’s
marine and intertidal ecosystems.

Water depths in the Port are up to 12.5 m and mean wave height is 0.83 m with maximum wave height of 3.2 m.
The area surrounding the Project area is sheltered from offshore waves, and the adjacent Port waters are open
to only a very limited fetch (6 km) along the main direction of wind energy from the south-east sector.

The large tides ensure that the water column is vertically well mixed most of the time, and are also responsible
for significant re-suspension of fine sediment. Combined with very large deposits of silt from the hinterland in
times of flood, the estuary maintains a highly turbid character.

6.5.3  Water Quality

When comparing baseline water quality data water quality guidelines, such as the EPA 2006 Queensland Water
Quality Guidelines, the water quality in the Port is generally good, though variable.

The water quality of Port is characterised by high suspended sediment loads at most times of the year with a
noticeable gradient in water clarity, which improves towards the sea (South Channel and North Entrance) and
diminishes further into the harbour towards The Narrows.

The marine flora and fauna of this area would be adaptable to such variable ambient conditions. Water quality
appears to be relatively strongly correlated with tidal state and hence sediment bedload re-suspension. In
particular, low tides exhibit generally inferior water quality compared to high tides, with the majority of nutrient
and metal species at these times being associated with particulate (rather than dissolved) phases.

Current data will be obtained from the Port Curtis Integrated Monitoring Program (PCIMP) and their Ecosystem
Health Report Cards for relevance and determination of whether further sampling is required.

6.5.4  Sediment Quality

In a study conducted between 2003 and 2005, benthic sediments and sediment cores from the Port were
analysed for metals and polycyclic aromatic hydrocarbons (PAHs). The study confirmed that intertidal
(mangrove) sediments tended to collect fine sediments, which contained higher levels of metals and PAHs than
did estuarine sediments.
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The study also concluded that concentrations of nickel, arsenic and chromium appeared to be related to local
geology and not to contamination by anthropogenic sources. Natural levels of nickel (Ni), arsenic (As) and
chromium (Cr) were confirmed to be fairly close to their respective ANZECC (2000) trigger values although one

sample site did show an anomalous As level (TBC by more detailed sediment sampling program).

6.5.5 Intertidal and Subtidal Habitat

A summary of the extent of various intertidal and subtidal habitats present in the Port area is provided in Table

10: Summary of Intertidal and Subtidal Habitat in the Port of Gladstone Area.

Table 10: Summary of Intertidal and Subtidal Habitat in the Port of Gladstone Area

Area % Area
Habitat Type (ha) of Total Prominent Location(s)
Exposed mud and sandbanks 5,144 9 e Eastern side of Curtis Island
e Western side of Facing Island
Exposed Rocky substrate 297 0.52 e Curtis, Facing, Tide and Picnic
Islands
Seagrass (Gladstone harbour) 7,246 12.7 e Pelican Banks/Quoin Island
e Fisherman’s Landing area
Seagrass (The Narrows only) 2322 32 e The Narrows
) e NIC (~15ha)
(The Narrows only refer Figure 13 ) (27) (0.4)
e 40m ROW (~3ha)
Seagrass (deepwater) 6,332 111 e Facing Island
e Seal Rocks
e West and East Banks
Benthic macro-invertebrate  Open substrate, 9,876 17.3 e Outside Facing Island from Curtis
communities (including occasional Island to East Bank
coral) individual e North-west of Seal Rocks
e Entrance to Rodds Bay
Low density 8,606 15 e Throughout the Port/Rodds Bay area
Medium Density 4,099 7.2 e Southern and northern side of Seal
Rocks
e Deep channel area from mouth of
The Narrows at Graham Creek to
Fisherman’s Landing
High Density 4,189 7.3 e Narrow strip in channel from
Fisherman’s Landing to inside Facing
Island and East Bank
Saltmarsh 4,572 8 e Throughout the Port/Rodds Bay area
Mangroves 6,736 11.8 e Curtis Island coastline from Graham
Creek to Hamilton point
Total 57,097 100

6.6 Potential adverse or beneficial impacts of the Project activities on the identified environmental

values

6.6.1 Bathymetry and Seabed

The bathymetry and seabed features will primarily be impacted during the construction phase of the

infrastructure installation, especially in relation to suspended solids and sedimentation.
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Changes to local bathymetry and the currents/tidal flows through the Project area are associated with dredging
activities. These changes have not been identified as likely to have significant direct impacts on sensitive
marine receptors.

6.6.2  Water Quality

The impacts to hydrodynamics and marine water quality from the Project are characterised as short term
(related to construction stages), with major local impacts from the dredging works with increased total
suspended solids (TSS). These increases are within the bounds of natural variability of the system and are not
expected to have any significant direct impacts on marine environmental values of water. The environmental
values of the Project area will be protected.

Unplanned events, specifically either hydrocarbon or chemical spills, have the potential to occur over the course
of the Project. During the construction phase, there is an escalated risk of small spills as a result of the
increased number of vessel and number of activities occurring at any particular time.

Vessels and onshore construction activities in the vicinity of the marine environment will have emergency
response procedures to implement in the event of an incident. The consequence of a spill is related to the
nature of the material spilt, the prevailing conditions at the time, the sensitivity of the receiving environment and
the response measures instigated at the time of the spill. All vessel activities, during construction will be under
the jurisdiction and approved protocols of the GPC, as well as international maritime law, when transporting
equipment and materials to Gladstone.

Other discharges that may have the potential to have direct and indirect impact on marine receptors include
stormwater, deck drainage (off ships) and anti-fouling leachate. These discharges will be managed to ensure no
unacceptable risk through the implementation of standard management plans and procedures.

Solid wastes will be generated throughout the Project. However, the likelihood of these solid wastes significantly
impacting on the marine environment is negligible due to the implementation of industry standard waste
management practices.

6.6.3 Marine Fauna

It is considered unlikely that the QCLNG Project would lead to a significant impact on dugong populations found
in the Port. This is primarily because of the low level of disturbance likely to be caused by the Project and
secondarily because the population size is considered to be large enough and wide-ranging enough, that they
would be buffered from the localised impacts.

Similarly, it is considered unlikely that the QCLNG Project would lead to a significant impact on the turtle
populations found in the Port. This is because of the low level of disturbance likely to be caused by the Project
and the separation distance to sensitive nesting beaches.

Two migratory NC Act listed dolphins may occur within the Port and could be impacted by Project activities.
However, it is acknowledged that the Project is within the Port limits and as such, all vessel movements and
activities will be undertaken in accordance with the requirements and procedures of the Port.

6.6.4 Vessel Interactions

The increased presence of vessels and frequency of vessel movements during construction phases pose a risk
to marine fauna, and will have some local direct impact on water quality from standard vessel discharges, the
deployment and retrieval of anchors and chains and the use of propellers and thrusters. Vessel movements
themselves pose a risk to the marine receptors such as turtles and marine mammals, such as dolphins and
dugongs.

Given that the Port has been an operational port for many years, the existing marine receptors that use the
port’s waters for feeding, breeding and transiting are already doing so amid the disturbed conditions typical of a
large port. The cumulative impact of vessel movements associated with the QCLNG Project and other proposed
developments in the vicinity of the Port will be subject to evaluation, with overall responsibility lying with the
GPC as port operator.
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6.6.5 Lighting Impacts

Lighting impacts have been evaluated. In the absence of the most sensitive receptors (nesting adult turtles and
turtle hatchlings) from within the identified impact zone, no further sensitive receptors have been identified to
warrant further mitigation. The potential cumulative impacts from NCP lighting, in addition to increased light
from other nearby developments (LNG Facility), is an issue to be evaluated by the GPC in progressing the
overall Port plans for expansion in the future.

Light impacts on turtles is only relevant to the turtles nesting on the eastern beaches of Curtis Island where
proximity to the Curtis Island range (up to 164m) would generally cast a shadow on beaches and therefore
provide the necessary background silhouetting conditions to influence turtle behaviour (move away from tall
dark horizons i.e. beach backdrops).

6.6.6  Noise and Vibration Impacts

The potential for exposure of marine mammals and turtles to harmful levels of underwater noise from dredging,
sheet piling, and vessel activity is expected to be minor as the noise source will only cause a localised
avoidance zone. In general, results from noise modelling indicate that sound levels (SEL) from all sources will
be below 198 dB re 1uPa2.s at 2 m below the surface (i.e. below the level at which possible injury to dugongs,
cetaceans, and turtles might occur). The largest sound levels will come from sheet piling of the trenches/coffer
dams and HDD.

6.6.7 Introduced Species

The Project has the potential to increase the risk of introduced marine species entering the Port. This arises
from the number of vessels likely to enter the Port from overseas destinations. However, there are national and
international requirements that specifically target the management of risk from introduced marine species.
These include protocols specifying the exchange of ballast water at sea and the inspection of vessel hulls and
cavities that are likely to host potential species that may cause either environmental or economic harm if
released to the local environment. The Project will comply with all applicable Australian Quarantine Inspection
Service (AQIS) standards.

6.6.8 Marine Flora

The Project will have direct impact on intertidal areas and will result in the removal of marine plants with local
and regional value. Impacts to seagrasses within the Port due to the proposed QCLNG activities may arise
through the construction of the NCP (direct loss of habitat), and through altered water quality conditions due to
dredging and disposal (indirect loss of habitat). The direct loss of seagrasses associated with the construction
of proposed infrastructure will be an irrecoverable loss of habitat; however, the potential indirect loss of
seagrass due to altered water quality may be temporary with recovery of the seagrass following re-
establishment of ambient water quality conditions post-completion of dredging.

Table 11: Direct loss estimates as a percentage and area cover (in ha) of seagrasses due to the
proposed QCLNG infrastructure

Factor Loss estimate (in ha)
Groynes 0.5
Trenches 2.2

Coffer dams 1.3

Work sites (HDD Transition 2.0

pit)

Impacts to mangroves within the Port due to the proposed activities may arise through the construction of
temporary facilities (direct removal of habitat). The direct loss of mangroves associated with the construction of
proposed infrastructure will be an irrecoverable loss of habitat.

Impacts or indirect loss of mangrove due to increased sedimentation is unlikely occur. However, if impacts or
indirect loss do occur due to increased sedimentation, mangroves may recover with re-establishment of
ambient sedimentation loads post-completion of dredging.
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Table 12: Direct Mangrove Impacts

Direct Mangrove Impacts (ha)

NCP foreshore (infrastructure, and all 4 ha
associated dredging)

Total area of mangroves within 10 km of pipeline corridor/NCP 4044 ha
Direct mangrove impacts as % total within 10 km 0.001%

1. The 10 km buffer used to calculate the total area within 10 km of the NCP is shown in Figure 5.8.16, in Volume 5, Chapter 8 of
the QCLNG supplementary EIS

2. Design of the construction work continues to be refined. Alternative configurations of these facilities currently under
consideration may result in an increase in direct mangrove impacts of up to approximately 4 ha

Overall assessment of impact significance (marine ecology): Minor. This is provided that proposed management
measures are implemented that will maintain structure and function of marine ecosystems, protect biodiversity
and the integrity of populations of listed species within the study area.

Given the predicted direct, indirect and cumulative impacts from the NCP, the NCP is generally consistent with
the desired coastal outcomes for Curtis Coast Regional Coastal Management Plan (CCRCMP) key coastal
sites, assuming construction and operation are managed in an ecologically sustainable manner.

The most significant impacts anticipated to occur during the construction phase arise from dredging and
disposal of dredge material. These activities may directly impact habitats such as seagrasses and mangroves
(from the footprint of structures and the reclamation area) and cause secondary impacts on water quality and
behavioural changes from mobile marine species that are likely to be temporarily disturbed by the increased
turbidity or noise.

7.0 PROPOSED ENVIRONMENTAL PROTECTION COMMITMENTS, OBJECTIVES AND
CONTROL STRATEGIES

Mitigation measures have been developed to maintain the overall ecological values of the intertidal area.

As the Project design progresses, additional mitigation measures may be identified and incorporated into the
Project’'s Environmental Management Plans (EMPs) and broader environmental management system.

Table 13: Marine Ecology

Marine Ecology

Aim To minimise impacts on abundance and distribution of marine

flora and fauna as a result of Project activities.
Performance Criteria e No unauthorised disturbance to or removal of marine plants.

e Minimise as much as practicable disturbance to marine fauna.
Management Strategy The following strategies will be implemented to minimise potential impacts on

marine ecology:

e Design infrastructure and apply construction methods to minimise direct
footprint on marine habitat as much as practicable

e All Project vessels will abide by Port vessel speed restrictions and
exclusion zones

e Construction activities in marine areas (for example, dredging, HDD, pile
driving) will be undertaken in as short a time frame as practicable to
minimise disturbance. The requirement for an exclusion zone for marine
mammals during percussive piling activities may be evaluated when more
information on construction methods is available

e External lighting will be located as necessary to comply with occupational
health and safety (OHS) requirements while minimising AFARP light spill
into marine environment
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Marine Ecology

Solid wastes will be controlled on site and removed for disposal by a

licenced contractor

Project vessels will have a Ship Board Oil Pollution

Emergency Plan (SOPEP) (or equivalent) and carry an oil pollution kit

During dredging activities, monitoring of turbidity and total suspended solids

will be carried out, with appropriate contingency measures if required.

These could include:

o suspending or relocating dredging works until tidal/winds conditions
are more favourable

o AFARP, installation of silt curtains or similar measures that help reduce
turbidity from dredging/spoil placement operations

Food scraps and other putrescible wastes from vessels will be disposed of

in accordance with TOMPA (MARPOL 73/78 Annex V (International

Convention for the Prevention of Pollution From Ships, [Garbage])

Oily water separators on all vessels will collect cooking oil and greases for

on-shore disposal

Performance Indicators

The clearance of a maximum of 4ha of mangroves (reduced by building
bridges over the Creeks), 10ha of saltmarsh and 3ha of seagrasses with in
the ROW will take place

Offsets are in place for all mangroves, satimarsh and seagrasses to be
cleared in the NCP

Zero marine fauna incidents (injury or fatality) are recorded in the Incidents
Register

Monitoring, Reporting and
Corrective Actions

Regular inspections will be carried out for general leaks and spills on all
vessels, plant and equipment and corrective action taken

A comprehensive offset package has been developed, addressing
disturbed areas as a result of QCLNG Project wide construction activities.

Non-compliance and reported incidents will be investigated and closed out

Maintain records of complaints received and corrective actions undertaken
to prevent recurrence

Responsible Person

CONSTRUCTION — QGC and EPC Contractor

7.1 Introduced Species

Introduced mammal species recorded through direct observations, scats or other signs include feral dog (Canis

lupis) tracks which were sighted on one occasion.

7.2 Other Pests and Vectors

Mosquitoes and biting midges are known to occur in significant numbers and will require effective management

in order to control their existing distribution and to prevent them spreading to unaffected areas.

Table 14: Pest Management

Aim

To prevent spread or introduction of pest species as a result of Project
activities.

Performance Criteria

No increase in abundance or distribution of pest species as a result of
Project activities

Management Strategy

CONSTRUCTION
Biting Midge Management

Creation of sandy inter-tidal beach habitats will be avoided (through
appropriate design of intertidal structures) as these are suitable habitats for
biting midges

Site office facilities will be fitted with protective barriers, such as fly screens
and air-conditioning

Insect repellent will be made available to site personnel as required

Mosquito Management

Insect repellent will be made available to site personnel as required
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Clothing of sufficient weave density or pre-impregnation with repellent will
be available to all personnel

Hats with mossy nets will be available to all personnel

Regular spraying will be conducted in accordance with GRC and QH
requirements

Pets

No personnel will be allowed to bring pets into the construction area

Introduced Marine Pest Species

No IPMS will be introduced into this area (all vessels or equipment brought
in from overseas must be certified as cleared by AQIS prior to entering
Narrows)

Weeds

All transport or equipment will be certified as clear of weeds before being
brought onto marine work sites

Performance Indicators e Maintain and enhance the biodiversity values of the site
e No impediments to native flora and fauna from increased competition of
pest species.
Monitoring, Reporting and e Non-compliance and reported incidents will be investigated and closed out

Corrective Actions

Maintain records of complaints received and corrective actions undertaken
to prevent recurrence.

Responsible Person °

CONSTRUCTION — QGC and EPC Contractor

8.0 NOISE

8.1

8.2

A detailed description of the existing environmental values for noise in the Gladstone region, and a detailed
assessment of potential impacts, have been described in the QCLNG Project draft EIS (Volume 5 Chapter 13)

and supplementary EIS (Volume 5 Chapter 13). A summary is provided below.

Description of environmental values

This section describes potentially sensitive noise receptors in the vicinity of the NCP Project area (which
includes Curtis Island and the Gladstone mainland) and outlines the background noise monitoring that was

undertaken to establish the baseline noise environment.

Background Noise Monitoring

Seven residential properties were identified as representative of the nearest sensitive receptors for noise from
the proposed NCP and were designated as noise assessment locations (NALs) for the purposes of the

assessment. These NALs are summarised in
Table 15 and are illustrated in Figure 22.

Table 15: Noise Assessment Locations

Approximate Distance from Curtis

Noise Assessment Address Island LNG Site (km)

Location

NAL 1 Jetty G/H, Gladstone Marina 8.5

NAL 2 Lot 2 Fisherman’s Road, Yarwun 6.5

NAL 3 Turtle Street, South End, Curtis Island 11.5

NAL 4 71 Flinders Parade, Gladstone 10

NAL 5 Tide Island 5

NAL 6 12 Lord St, Gladstone 9.5

NAL 7 Smith St, Targinnie 9

Five noise loggers (M1-M5) were used to monitor background noise levels at locations that were conservatively
selected as having an acoustic climate representative of the NALs. The loggers continuously recorded and
logged noise statistics every hour for the duration of logging. Additional data from prior studies was obtained for
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locations M6 and M7. Noise monitoring locations and durations are summarised in Table 16: Unattended Noise

Monitoring Locations.

Table 16: Unattended Noise Monitoring Locations

Monitoring

Start-Finish Date

Logging Representative

- Address : .
Location (Duration) of:
M1 Jetty G/H, Gladstone Marina 9 - 25 Sept 08 Permanent residents living
(17 days) on boats in the marina
M2 Lot 2 Fisherman’s Road, Yarwun 9 - 25 Sept 08 Resident
(17 days)
M3 Turtle Street, South End, Curtis Island 10 - 26 Sept 08 Resident
(17 days)
M4 71 Flinders Parade, Gladstone 10 - 26 Sept 08 Resident
(17 days)
M5! Hamilton Point, Curtis Island 10 - 26 Sept 08 Tide Island resident
(17 days)
M6 12 Lord St, Gladstone 5-19 April 06 Resident
(15 days)
M7a” Forest Road, Targinnie 12-19 Apr 08 Smith St, Targinnie
(8 days) Resident
Notes:

! Monitoring undertaken at Hamilton Point proxy for Tide Island.

2 Monitoring was undertaken at a location representative of the Targinnie area.

67 of 104



Figure 22: Noise assessment level locations
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Weather data, including wind speed, direction and rainfall for the sample period, was sourced from both
Gladstone Airport and Gladstone Radar weather stations operated by the Bureau of Meteorology (BOM).
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For periods where wind speeds exceeded 5 m/s, or while raining, noise data from the affected period was
disregarded.

Day (7am-6pm), evening (6pm-10pm) and night-time (10pm-7am) attended monitoring was conducted to
supplement the unattended noise monitoring surveys and to quantify the contribution from existing industry,
road and other sources at the NALs. The attended monitoring indicated that industrial, road traffic or rail noise
was audible at all locations at various times of the day, with the exception of NAL 3 (South End, Curtis Island).

Seasonal variations in ambient noise levels were also factored into the assessment. These variations are
typically the result of an increase in insect activity, which usually occurs in the warmer months of the year.
Spectral unattended noise monitoring data was analysed for NAL’s 2, 3 and 5 as insects were audible at these
locations during attended monitoring. Analysis showed a significant contribution from insect noise during the
evening at the three locations but the night-time contribution was negligible and as such does not affect
monitored Rating Background Levels (RBL) at these three locations. Evening RBL levels will be increased by
insect noise in some cases, however, this does not have a significant effect on the noise criteria.

8.2.1  Analysis and Summary of Results

Analysis of logger data was conducted in accordance with DERM’s EcoAccess guideline’. The methodology is
prescribed in terms of the measured Assessment Background Level (ABL) and RBL or minLagg inour- IN
accordance with the EcoAccess guideline, a minimum of one week of representative data was then selected for
analysis to determine the RBL.

Table 17 provides a summary of RBL values for each NAL. In addition to the day, evening, and night periods, a
RBL value was calculated for the 6 am to 7 am period.

Table 17: Unattended Monitoring RBL Results dB(A)

MLoonCi;?irci)r:‘g Rating Background Level (RBL)" — dB(A)
Day Evening Night
(7am-6pm) (6pm-10pm) (10pm-7am) 6am—-7am
M1 45 47 43 43
M2 36 36 37 39
M3 32 35 27 29
M4 40 36 36 40
M5 30 31 29 37
M6 42 45 36 -2
M7a 30 32 31 38
Notes:

1 RBL or min L90 is an overall single figure representing each assessment period over the whole monitoring period
2 Data not available.

8.2.2  Traffic Noise Monitoring (A Traffic Management Plan for the Gladstone area is being
developed to meet CG condition)

Traffic noise monitoring was undertaken along potential transport routes for aggregate materials around the
mainland areas of the Project (Auckland Point) and along routes for personnel movements to/from Auckland
Point, to evaluate potential traffic noise on sensitive receptors near these routes.

Queensland Environmental Protection Agency. Guideline — Noise: Planning for Noise Control
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8.3

8.4

The proposed aggregate haulage route follows approved B-double roads (heavy haul routes) from the Dawson
Highway, turning north onto Don Young Drive, continuing via Red Rover Road to Hanson Drive, then via Alf
O’Rourke Drive to reach laydown areas/barge terminals at Auckland Point. Personnel vehicle access to the
Auckland Point industrial area will be via the Port Access Road and may also occur via the Young Street railway
overpass to the south.

Four residential locations were identified as potentially being affected by traffic noise associated with haulage
and as such they were designated as NAL 8 to NAL 11. Noise measurements were carried out at these
locations, from 9-23 November 2009, using unattended noise loggers. Attended noise monitoring was also
undertaken at each location at different times of the day to better characterise the existing noise sources.

The noise monitoring locations were situated at:

e NAL 8- 148 Col Brown Avenue, at the corner of Don Young Drive.

e NAL 9 - Apartments on the corner of Glenlyon Street and Port Access Road.

e NAL 10 - 107 Auckland Street, adjacent to Port Access Road as it crosses over Auckland Street.

e NAL 11 - 43 Toolooa Street, opposite the Young Street bridge.

Operation

The operating Pipeline does not emit any discernible noise. On rare occasions it may be necessary to
depressurise a section of the Pipeline for safety or maintenance reasons. During this time — four to six hours —
the noise emitted by the gas release will be in the vicinity of 130 dB(A) at the point of release, and the noise will

be audible over a distance of 6 km to 10 km. Depressurisation would occur at MLV7 which is outside the scope
of this EA as it is covered by the Export pipeline EA.

Potential adverse or beneficial impacts of the Project activities on the identified environmental
values

8.4.1 Sources of Impact

Project activities associated with construction and operation of the proposed NCP that have the potential to
cause noise (and vibration) impacts include transport of equipment and personnel within the Gladstone area
and construction of the NCP within the Gladstone region (PLR).

8.4.2 Noise Criteria

The DERM E1 environmental guideline2 prescribes recommended hours of operation and sets noise-level limits
for out-of-hours works. Table 18 provides the specific construction noise criteria based on noise monitoring
results applied for each NAL.

Department of Environment and Conservation’s (pl’eviously EPA) E1 environmental guideline Noise from C ion, R ion, and ion sites
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Table 18: Construction Noise Criteria for Project Noise Assessment Locations

Noise Criteria, dB(A)

Period
NAL1 NAL 2 NAL 3 NAL 4 NAL 5 NAL 6 NAL 7
Mond 7am — 6pm - - - - - - -
on. ay- 6pm —10pm 57 46 45 46 41 55 42
Friday
10pm — 7am 43 37 27 36 29 36 31
7am —12pm - - - - - - -
Saturday 12pm — 10pm 57 46 45 46 41 55 42
10pm — 7am 43 37 27 36 29 36 31
Sunday/ 7am — 6pm 55 46 42 50 40 52 42
Public 6pm — 10pm 47 36 35 36 31 45 32
Holidays 10pm — 7am 43 37 27 36 29 36 31
Shoulder 6am- 7am 43 39 29 40 37 36° 38
Period
Notes: 1. Criteria to be compared with L, levels

2. (-) No criteria apply during this time period.
3. No data available for NAL 6 but conservatively the night period RBL could be used.

Based on the attended and unattended monitoring data, operational Project specific noise criteria have been
derived and are presented in Table 17.

8.4.3 Traffic Noise

Aggregate haulage is expected to occur on an 18-hour basis, with schedule slippage or peak construction
activity necessitating 24-hour haulage when required. Traffic noise criteria have been drawn from the
Queensland Main Roads (now DTMR) Code of Practice®. However, there are no specific criteria for night-time
truck movements in Queensland, therefore, a comparison with existing traffic noise levels has been used to
assess the potential noise impacts at night (between 10pm and 7am).

8.4.4  Noise Modelling

Modelling for the construction and operational noise impact assessment was undertaken using SoundPLAN
software, using the CONCAWE model. The CONCAWE model is an empirical model specifically developed for
the assessment of noise impacts from petrochemical complexes on nearby communities. The model allows for
incorporation of meteorological and topographical effects into noise calculations.

Modelling incorporated topographic data including NCP site benching levels. Areas of open water (i.e.
Gladstone Harbour) were modelled as areas with very low absorption, while land areas were modelled as
absorptive. While typical Australian ground surfaces are often relatively hard and not fully absorptive,
vegetation above ground was not included in the model, thus it will tend to underestimate the combined
vegetation scattering and ground absorption effects. The natural terrain (ridge running north to south) provides
shielding for the eastern site of Curtis Island.

3

QId Department of Main Roads “Road Traffic Noise Management — Code of Practice”, January 2008
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8.5

Where modelling was undertaken, consideration was given to “neutral” and “adverse” weather conditions.
Neutral conditions were assumed to be calm winds, with Pasquill4 stability class ‘D’ (neutral). Adverse
conditions were considered to be the presence of a moderate temperature inversion® (3°C/100 m), with calm
winds.

Due to the flat topography between the NCP site and the sensitive receptors, no drainage flow® was assessed.
While this is considered to be a “worst case” meteorological condition, inversions are likely to be infrequent in
the Gladstone Harbour area, as they are less likely to form over water, and winds are calm for only 14 % of the
time, based on BOM wind roses (winter 9 am data). The DERM EcoAccess Guideline Planning for Noise
Control states occurrences of less than 30 % of the total night-time period during winter are not considered to
be significant.

Due to the prevalence of the east-south-easterly (ESE) sea breezes which occur in Gladstone,
a “typical” weather condition was also modelled, with an east—south-easterly breeze.

Meteorological conditions incorporated into the SoundPLAN model for these conditions are as follows.

Table 19: Meteorological Conditions Modelled

Condition Neutral Adverse Typical
Temperature 20°C 10°C 20°C
Relative Humidity 60% 50% 60%
Atmospheric Pressure 1013hPa 1013hPa 1013hPa
Pasquill Stability Class D F B
Wind Speed calm calm 2ms™
Wind Direction - - ESE

Summary of Noise and Vibration Impacts

Noise contour maps representing the various scenarios modelled for the NCP can be found in Volume 5
Chapter 13 of the QCLNG Project draft EIS. For details on the assessment of transport noise in Gladstone,
please refer to Volume 5, Chapter 13 of the supplementary EIS.

A high-level summary of predicted construction and operational noise and vibration impacts, as well as traffic
related noise impacts, is presented below. Please note that although the NCP layout changed slightly from that
modelled in the draft EIS, the updated modelling of scenarios during the supplementary EIS showed no
significant difference in impacts.

85.1 Construction noise

The site of the NCP is located well away from residential receptors however given the exposure of the corridor
operation conducted at sea level means that noise is likely to carry across the harbour. Noise may be audible at
NAL 5 (Tide Island), under neutral weather conditions. Site preparation activities are expected to last
approximately 18 months.

Predicted worst-case noise levels from construction barges and ferries indicate that noise levels will be audible
at NAL 5 (Tide Island). However, the levels will be below existing average L, hoise levels and will be transient
from operations primarily conducted during daylight hours.

Pasquill stability class is a method of categorising the amount of atmospheric turbulence present, ranging from A (very unstable) to F (very stable). Sound is scattered by turbulence.

Temperature inversions occur under certain meteorological conditions (including calm winds), and usually occur over land during winter. They result in the sound being more clearly heard at greater di: than under nol

Drainage flows can occur where cooler air flows down a hill or ridge into the valley creating an air movement that can influence sound propagation in a similar way to a light wind.
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The increase in traffic from the number of heavy vehicle movements (for bulk haulage during construction) will
not lead to a significant noise impact along the designated haul routes during the day or night, as a
considerable number of vehicles (including a large number of heavy vehicles), already use these designated B-
Double roads. Impacts from road transport will therefore be negligible.

The Auckland Point laydown area is located among existing rail and industrial areas. While some site activities
may be audible, these are expected to have a low impact on the nearest residential areas. Pipe handling is not
expected to cause a significant noise impact.

SLR Heggies was subsequently engaged to assess potential noise and vibration issues associated with the
marine crossing of gas transmission pipelines from the mainland to the southern end of Curtis Island via the
Kangaroo Island wetlands and the Narrows.

Construction of up to four co-located pipelines in an east-west direction across the mudflats and the Narrows
was assessed.

NOISE AND VIBRATION

Measurements of background noise were undertaken to supplement those used in the EIS. The noise criteria
for the project established by the Coordinator-General are based on background noise levels.

Noise impacts were predicted using the CONCAWE noise prediction algorithm incorporated into a SoundPLAN
3-dimensional computer noise model.

It was found that construction activities will exceed the established noise criteria. However, actual noise impacts
from the construction activities are not considered to be adverse at any of the residences assessed except for
one.

Use of construction transportation routes by heavy vehicles outside of standard construction times is
discouraged due to low existing road traffic volumes. Neighbourly driver behaviour is also considered to be
important for light vehicles travelling to and from the construction site.

85.2 Vibration

All piling will take place at great distances from identified structures and infrastructure, and will not cause
damage by vibration.

The nearest residence to construction works at 1 Chernih Road is approximately 150 m from the site.

Therefore, vibratory rolling associated with upgrading Chernih Road and DLB operations will not have any
impact on the structure. All other residences are at distances greater than 1 Chernih Road from possible
vibratory rolling activities, and are therefore not expected to be subjected to adverse levels of vibration.

Overall assessment of impact significance: Minor as construction phase noise and vibration are not predicted to
impact on sensitive receptors under most conditions. Predicted exceedances of DERM noise criteria will be
experienced infrequently by residents of Tide Island during adverse weather conditions (temperature inversion
and calm winds) and by passing LNG carriers.

No residences or infrastructure visible from the surface will be affected by vibration.

Underwater noise impacts are manageable, but will require additional mitigation measures to ensure marine
fauna are not adversely affected.
8.5.3  Noise Impacts on Migratory Birds

Literature discussing the effects of noise on birds generally focuses on environments where chronic noise has
caused vacation from an area over time due to the inability of some species to adequately communicate above
ambient noise levels eg in busy urban areas, or near to large industries.
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As far as SLR Heggies Noise and Vibration Assessment Report research reveals, there are no government
policies or other widely-accepted guidelines in respect to the noise levels which may be acceptable to wildlife.
The levels or character of noise that may “startle” or otherwise affect the feeding or breeding pattern of birds or
other wild animals are also not firmly established in the technical literature.

A computer-based literature search of DIALOG and other scientific databases has been conducted. In an earlier
attempt to determine the levels of acceptable noise exposure for wetland birds and other animals, they also
contacted the National Parks and Wildlife Service and a set of possibly relevant technical references was
supplied.

After review of these references, and particularly a paper by the NSW Department of Agriculture and Fisheries
(Poole 19822) and a study by the Swedish University (Algers et al 19783) on the effects of continuous noise on
animals, it is concluded that birds tend to accept and/or adapt to constant steady noise levels, even of a
relatively high level in the order of 70 dBA. Poole found that continuous exposure to higher noise levels (from 70
dBA to 85 dBA and above) may cause some degree of behavioural changes in birds (non-specific to species).

Observations of behaviour patterns also indicate a higher tolerance to intermittent, moderate level noise events
such as road traffic. Sudden loud or impulsive or impact noises are capable of causing birds and other wild
animals to become startled, which if repeated in the longer term, may affect feeding and possibly breeding
habits in some bird species. On the other hand, there are instances where such noises have been used in an
attempt to drive flocks of birds (and bats) away from particular sites (at airports, waste disposal sites, etc). Due
possibly to the more “domesticated” nature of these bird species, the success of such trials have been of limited
success.

Noise effects on migratory birds are not expected to be severe, and will be temporary (SLR Heggies
Assessment Report).

8.5.4  Noise Criteria (Underwater)

There is increasing community, academic and government concern regarding the effects of underwater noise
on marine life, and in particular interference with mammals’ ability to communicate. Section 8 of the EIS for the
GLNG project indicates that dugong and dolphin are the marine mammal species most likely to occur in the
Gladstone port area, and the area is also significant for sea turtle foraging. Assessment of underwater noise
impacts would therefore focus on potential impacts on these marine creatures.

The major sources of underwater noise for the construction phase of this project are identified as:

e Dredging and associated vessels
e Impact piling of circular hollow section (CHS) piles
e Vibration sheet piling

Noise from the dredging operation proposed barge mounted back-hoe dredge (BHD) will be dominated by
underwater engine and propeller noise. The arm and bucket of the backhoe will not produce significant levels of
noise underwater, unless rock is encountered. Noise from construction of the marine access facility will involve
pile driving of CHS and sheet piles.

8.5.5  Proposed environmental protection commitments, objectives and control strategies

The following table summarises the commitments, objectives and strategies for the management of noise and
vibration impacts associated with the construction and operation of the NCP.

Table 20: Noise and Vibrations

Aim To construct and operate in a manner that minimises the impact of noise and
vibrations on surrounding residences and industry.

Performance Criteria ¢ No exceedance of Project specific noise criteria at sensitive receptors.
¢ No noise-related complaints received from residents and landholders.
e Consultation with potentially affected sensitive receptors.
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Management Strategy

CONSTRUCTION:

e AFARP, construction works will be undertaken during daylight hours (noting that
night works will occur during site preparation and may be required for special
activities and for schedule makeup, as required).

e The Project will give prior warning and consult with potentially affected community
members and the Gladstone Regional Council (GRC) regarding noise-related
activities which are above the general construction noise level.

e Should the need for blasting at the NCP site is determined (currently being
assessed in light of ongoing geotechnical work) further noise mitigation measures
will be proposed.

e Transport routes suitable for heavy vehicle construction traffic (i.e. designated B-
Double roads) will be used.

e Pile driving activities will be limited to daytime hours (7am — 6pm)

e Aggregate haulage will be limited to the hours of 4am to 10pm (18 hours),
wherever practicable, to reduce impacts of night-time noise on residential
receptors in proximity to the haul route.

e  Truck drivers will be educated to reduce pass-by noise in residential areas at night
by limiting use of air brakes, horn, and avoiding rapid acceleration.

e Construction equipment and vehicles to be kept in good repair, including mufflers
and equipment covers.

e Barge and ferry routes will be selected to minimise noise impacts on Tide Island.

e Barge and ferry mufflers and engines to be well maintained to minimise radiated
noise levels.

Performance Indicators

The applicable legislation and standards the Project will adhere by are listed below:

e EP Act - Environmental Protection (Noise) Policy 1997 (Noise EPP)

e Workplace Health and Safety Noise Code of Practice 2004 (Queensland)

e AS 2436-1981 — Guide To Noise Control On Construction, Maintenance and
Demolition Sites

Based on the above legislation, background noise levels at the following locations

shall be complied with during construction:

e Site boundary fence line - not to exceed 70 dBA measured as hourly equivalent
noise level (Leq)

e General work area - not to exceed 85 dBA measured as hourly equivalent noise
level (Leq)

Given the impracticality of maintaining a noise limit of 85 dBA throughout the site,

Restricted Areas will be established and delineated where hearing protection is

mandatory. The EPC Contractor will designate areas surrounding stationary (and

certain mobile) construction activities, with a sound level greater than 85 dBA, as
Restricted Areas.

Monitoring, Reporting
and Corrective Actions

e All complaints relating to noise and vibration will be recorded on the Complaints
Register and complaints will be investigated.

¢ Non-compliance and reported incidents will be investigated and closed out.

e Records will be maintained of complaints received and corrective actions
undertaken to prevent recurrence.

Responsible Person

¢ CONSTRUCTION - EPC Contractor
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7.6

7.7

AIR QUALITY

A risk-based air quality assessment was carried out for the construction phase of the pipelines. The generally
large distances from construction activities to residences will result in a low risk for air quality impacts from
this project.

Using typical construction industry air quality management measures, it is not expected that adverse air
quality impacts on local residents, flora and fauna will result from this project. A monitoring program has been
recommended to quantitatively assess the performance of mitigation measures.

LIGHTING

Computer simulations were carried out assuming generic work floodlighting to determine the potential for
obtrusive light spill from the construction lighting.

A combination of topography, local vegetation and relatively large distances from working areas to residents
will minimise the risk for excessive light spill from the construction lighting. Mitigation measures have been
recommended to prevent excessive light spill from the site.

The results of the light impact assessment show that the potential for obtrusive light spill from the construction

lighting is minimal, assuming that the lighting installations are positioned and aimed according to the
mitigation recommendations given.
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9.0 SOCIAL/HERITAGE

9.1

9.2

The social impacts are minimal when weighed against all other activities undertaken as part of the QCLNG
Project within the GRC. Additional detail is provided in Volume 8 of both the QCLNG draft EIS and
supplementary EIS.

Proposed environmental protection commitments, objectives and control strategies

The Social Impact Management Plan (SIMP) provides the framework and detail for mitigation of social impacts
as discussed in the draft and supplementary EIS. The SIMP outlines mitigation and management strategies to
address key impact areas, and includes objectives, performance criteria, detailed implementation activities and
accountabilities, community engagement, and monitoring and auditing protocols.

In particular, QGC will implement a community feedback procedure. QGC will have a 24-hour emergency
response line for all members of the community to report incidents or issues relating to safety, health and
environmental amenity or harm. Stakeholders can provide feedback to a QGC employee, or to a toll free
number 1800 030 443 or to the Project email address community@qgc.com.au. Complaints will be
acknowledged, feedback provided within 24 hours and stakeholders advised regularly of progress in addressing
their complaint.

QGC continued to consult with key stakeholders on the draft SIMP through the first quarter of 2010, and the
SIMP will continue to be refined in response to ongoing consultation.

QGC has also integrated social performance requirements for Project construction EPC contractors in
invitations to tender and contract discussions. Contractors will be responsible for key tasks and work programs,
and are required to comply with QGC social performance standards and accountabilities for impact mitigation.

In the case of housing, social and health infrastructure, roads and marine safety, co-operative strategies are
being developed to mitigate impacts from QCLNG and other Projects. These range from supporting local
initiatives, to major regional and strategic partnerships, and includes co-operation with Traditional Owners,
Councils, Governments, businesses and other industry partners to address shared priorities.

Cultural Heritage
This section provides a description of indigenous cultural heritage values and impacts associated with the NCP.

9.2.1  Description of environmental values

Indigenous Cultural Heritage

Aboriginal cultural heritage areas or objects are a record of the occupation of the landscape by Aboriginal
people. The Port region, Central Queensland and Darling Downs regions contain a wealth of Indigenous cultural
heritage, and a number of places of significant heritage have been identified and recorded throughout the
region. For example, the DERM Cultural Heritage Co-ordination Unit Aboriginal and Torres Strait Islander
Database and Register include no identified places in or near the Project area where Aboriginal cultural heritage
has been recorded. This is not a definitive list of sites in the study area as many sites remain unidentified or
recorded, and much knowledge may also be retained by the Traditional Owner groups. There is potential for the
existence of other sites, which will be identified in co-operation with Traditional Owners as required.

Findings along the Pipeline route and the Facility site were predominantly artefact scatters or isolated artefacts,
although there were occasionally other findings including scar trees, campsites, ochre and stone quarries and
specific artefacts such as grinding stones and stone axes.

Aboriginal cultural heritage in Queensland is governed by the Aboriginal Cultural Heritage Act 2003 (ACHA).
Under the ACHA, a Cultural Heritage Management Plan (CHMP) is required when an environmental impact
statement is required under other legislation (e.g. SDPWOA). QGC negotiated with the Port Curtis Cultural
Coral Coast Aboriginal Corporation (PCCC) which represented 5 Traditional Owner groups (TOGSs) within the
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Gladstone region impacted by the QCLNG Project. This was achieved by implementing a cultural heritage
process, the key steps of which were:

e |dentification of parties for potential inclusion in negotiation.
e Advertisement seeking indigenous parties for ‘endorsement’ in accordance with ACHA.
e Endorsement of indigenous parties (any Aboriginal party that gives notice within the 30 day period).

e Agreement on undertaking cultural heritage surveys, preparation of technical reports and provision of
protection and management recommendations.

e  Development and execution of CHMP agreement.
e  Approval of CHMP in accordance with ACHA.
e Implementation of CHMP.

QGC is now well advanced in the development of the CHMPs required for the Project. A CHMP has been
signed with one of the groups and has been lodged with the Queensland Government Cultural Heritage
Coordination Unit. Agreement has been reached on CHMPs with three further groups and the CHMP has been
incorporated in the Indigenous Land Use Agreements (ILUAS) reached with these groups. ACHA compliance
can be achieved when the CHMP is included as a schedule to an Indigenous Land Use Agreement (ILUA) that
is registered for an area of the Project.

QGC has reached agreement in principle for CHMPs with two other groups and expects to have those
documents finalised in the first quarter of 2010. CHMP negotiations are well advanced with the remaining two
groups and QGC expects to have those agreements in place in the second quarter of 2010. Each CHMP
contains an arrangement whereby a Cultural Heritage Committee comprising TO group and QGC
representatives will manage cultural heritage. This will ensure ongoing cooperation and dialogue with TO
groups over the life of the Project and will assist in meeting social performance standards and objectives for the
Project.

Any discoveries of material during excavation and construction will trigger a statutory requirement to report to
DERM. The following details the mechanism for any discoveries during construction, operation and
decommissioning of the Project.

Discoveries during construction

Additional mechanisms to mitigate impacts on potential discoveries of non-indigenous heritage places and
items include incorporating a section on cultural heritage in the induction process for the Project. This will
outline the types of heritage items which might trigger reporting and stopping work and a notification process in
the event that something of heritage value is discovered. Anything discovered during the construction process
will be assessed by a suitably qualified heritage professional who will determine whether the feature will require
notification to DERM.

78 of 104



10.0 WASTE

10.1

A detailed description of the types and volumes of waste and the activities that generate them, as well as a
description of the existing Environmental Values that may be affected by waste management in the Project
area, have been described in the QCLNG Project draft EIS (Volume 5 Chapter 17) and supplementary EIS
(Volume 5 Chapter 17). A summary is provided below.

Activities
Waste will be generated in four major Project phases:

e Initial Site Preparation Works

e  Construction

e  Operation

e  Decommissioning.

Decommissioning wastes are not assessed in detail at this stage in the design. Details of waste generated
during site preparation, construction and operation are provided below.

10.1.1 Initial Site Preparation Wastes

Initial site preparation involves the clearing of vegetation in the NCP. During initial site preparation activities, the
major waste stream is anticipated to be trees/vegetation/organic growth and subsequent root material and
grubbing activities. The stripped ASS soil that will not be used for backfill on site will be treated and disposed
outside the NCP footprint and any mangrove timber will be used for site stabilisation and erosion control.

10.1.2 General Construction Wastes
Table 21: Solid Wastes

general inert construction debris scrap timber used tyres (part of accessway)
clean office rubbish site-generated food waste empty aerosol cans

first-aid station waste loose packaging material for shipping aluminium scrap

empty material containers used batteries used oil filters

glass aluminium cans plastics

used welding rods grit from blasting operations

Liquid wastes include:
sewage waste (porta loos) waste oil and oily wastes waste paint and solvents

10.1.3 Waste handling and disposal

During construction waste will be collected and separated into streams based on the intended disposal option.
Wastes will be stored and handled in accordance with Environmental Protection Policy (Waste) 2000 governing
general and regulated wastes. An assessment of Gladstone infrastructure indicates that the landfill site in the
local area has capacity to accept waste material at current predicted levels up to the year 2050. Waste
contractors that are accredited to International Standards Organisation (ISO) 9001, ISO 14001, and Australian
Standard (AS)/New Zealand Standard (NZS) 4801 have been identified in the Gladstone region.

Wastes that cannot be recycled or reused will be classified and disposed to an appropriately licensed facility in
the Gladstone area — see the table below for the location of local disposal facilities and an indication of available
capacity.

Table 22: Gladstone Region Waste Disposal Facilities

Shire Location Capacity Facilities
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Calliope Landfill: Supports Gladstone waste » Domestic
* Benaraby indirectly 40,000 to 50,000 * Regulated
Waste Transfer Stations: people * Recyclable
* Yarwun » Green waste
* Mt Larcom
* Raglan

Fitzroy Landfills: Gracemere -3 to 4 years * Domestic
» Gracemere Alton Downs —12 months * Light commercial
« Alton Downs » Some recyclable
Waste Transfer Stations: * Scrap metal
* Bouldercombe » Green waste
* More planned and under * Regulated
development

Gladstone Gladstone WasteTransfer Supports approximately 30,000 * Domestic
Station: people * Regulated
+ Joe Joseph Drive Landfill to Benaraby * Green Waste

* Recyclable

* Inert waste (soil, gravel)

10.1.4 Description of environmental values

The NCP is located within the NIC GSDA which does not have any human receptors located in close proximity.
There are therefore no risks to human health from waste generated at the site. Conditions for the health and
wellbeing of personnel working in NCP area will be in line with operational health and safety requirements.

Owing to the location of the NCP adjacent to the marine environment, there is the potential for waste materials
to impact on water quality and marine flora and fauna receptors, including:

e  marine reptiles

e  marine mammals

e sea and shorebirds

e fish

e mangroves

e  benthic primary producers

e invertebrates

The terrestrial environment (soil, groundwater, flora, and fauna) will be affected to a lesser extent owing to the
transformation of the site into the NCP.The impacts from waste generation, discharges and disposal are
described below.

10.1.5 Potential adverse or beneficial impacts of the Project activities on the identified
environmental values

Solid wastes

Only waste for which no other economic use can be identified be disposed to a landfill, which is the last-resort
disposal method. Assuming all wastes are treated, transported and disposed in accordance with waste
management legislation, the residual impacts for solid waste are likely to be minor. Best practice will be applied
to the maintenance of onsite waste disposal areas and through the use of environmentally responsible waste
contractors for offsite waste disposal.

The need for hazardous materials (hazmats), including chemicals and petroleum products will be assessed
through all phases of the Project in an effort to eliminate, minimise, or substitute with a less hazardous material.
All wastes will be treated, transported and disposed in accordance with waste management legislation, and
residual impacts for hazardous waste are likely to be minor.
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Solid waste, if introduced to the marine environment, may reduce water quality, which has subsequent impacts
on marine flora and fauna. Benthic primary producers and other benthic habitats may be smothered by
discarded solid waste. Marine fauna such as fish, reptiles or seabirds may become entangled or ingest
discarded solid waste. However, the likelihood of these solid wastes significantly impacting on the marine
environment is negligible due to the implementation of industry standard waste management practices.

Table 23: Potential impacts on the marine environment from solid waste

Waste
Category Waste Characteristics Potential Impacts
General non- Non-hazardous wastes It is expected that the majority of general non-hazardous waste will be
hazardous such as scrap metal, produced during the construction phase of the NCP and associated
wastes timber, packaging infrastructure, primarily from excess building materials and from the
material and empty construction workforce.
containers. Potential impacts to the marine environment from general non-
hazardous wastes, if accidentally discharged to the sea, include water
pollution and death or injury to wildlife through ingestion or
entanglement.
The level of environmental risk from general non-hazardous solid
waste produced at the NCP is predicted to be insignificant.
General Defined as waste No general hazardous wastes will be disposed of to the marine
hazardous materials that are, or environment from onshore activities. The main concern with the use
wastes contain ingredients that of hazmats is their accidental loss to the sea and eventual method of
are, harmful to health or disposal. General hazardous solid wastes will be stored for disposal
the environment and to an appropriately licensed facility.
include substances that | the unlikely event of accidental loss to the marine environment,
are explosive, impacts would be localised.

flammable, corrosive,

oxidising or radioactive. The impact on the marine environment from disposal of general

hazardous solid wastes during all phases of the Project is expected to
be insignificant

11.0 UNPLANNED EVENTS

111

11.2

Hydrocarbon spills

There is a risk of contamination through spills of hydrocarbons spills from construction equipment. However,
impacts from these sources are expected to be localised and of small volumes from hydraulic lines. No
refuelling activities will take place within NCP work areas.

A minor spill (less than 10,000L is only a NATPLAN Tier 1 spill for local response) into the marine environment
could still potentially impact on water quality and marine fauna and flora receptors however this volume is not
associated with significant impacts. All vessels will meet TOMPA (MARPOL) requirements.

Onshore construction activities in the vicinity of the marine environment will have emergency response
procedures to implement in the event of an incident.

Chemical spills

Chemical spills from Project activities may result from accidental leakage or release of chemicals from
inadequate storage and handling. Chemicals to be used in the development of the NCP and associated
infrastructure are yet to be determined (EPC Contractor).

Accidental discharge of chemicals to the marine environment would result in a local impact on water quality and

could impact on the health of marine fauna and flora. Potential ecological impacts of chemical spills and leaks
include:
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e physical and chemical alteration of natural habitats, including water quality

e lethal or sub-lethal toxic effects on flora and fauna

e changes in biological communities resulting from chemical effects on key organisms.

Spill volumes, however, are likely to be small and impacts would therefore be localised and short term.

Overall assessment of impact significance: minor. This assessment assumes the waste management hierarchy

is applied and all solid, liquid and hazardous wastes are treated, transported and disposed of in accordance
with applicable waste management legislation.

11.2.1 Proposed environmental protection commitments, objectives and control strategies

General Commitments

Waste will be evaluated for reuse and recycling potential before it is classified as disposable waste. Reusable
and recyclable waste materials will be segregated from non-recyclable wastes, which will be disposed of in
offsite waste disposal facilities/treatment facilities. Licensed contractors that operate within statutory
requirements will be engaged to undertake removal of waste from the site and disposal.

Required waste discharge licenses for liquid effluent (treated stormwater from process areas, desalination
brines and sewage liquid effluent) discharges will be sought prior to commencement of construction.

A waste-sorting facility will be established on site in conjunction with licensed waste disposal contractors
selected for site waste management during construction.

Table 24: Waste Management

Aim To minimise waste generation and maximise reuse and recycling of waste products.
To dispose of waste in an appropriate manner.
Performance Criteria e No contamination of soil, air or water as a result of inappropriate waste
management.

e Develop and implement a plan for waste minimisation and management.
e All waste disposal to be carried out by a licensed waste management contractor.

e Waste management practices to not result in loss of health to personnel or
sensitive receptors.

e Waste will be managed in accordance with the requirements of the Environmental
Protection (Waste Management) Policy (EPP Waste) 2000 and the Environmental
Protection (Waste Management) Regulation 2000.

o Effluent discharged to the harbour will meet the Great Barrier Reef Marine Park
wastewater discharge standards.

Management Strategy CONSTRUCTION:

Solid waste

e A waste reduction program will be implemented to reduce the amount of waste
generated during construction. This waste-minimisation program  will
systematically assess opportunities for reduction at source, reuse and recycling
as well as recovery of materials or conversion of waste into useable materials.

e A Construction Waste Management Plan will be developed and implemented
defining the approved methods for the handling, storage and disposal of all waste.

e All non-hazardous solid wastes will be segregated at source into recyclable and
non-recyclable wastes, and stored in clearly marked, covered bins to prevent
contamination of the various waste streams and wind-generated pollution. Waste
will then be transported to a licensed recycling or waste disposal facility.

e \Waste storage containers will not be located outside of bunded areas or
designated storage areas.

Liguid waste

e The creation of hazardous wastes during construction will be reduced via the
tendering and contracting process wherever practicable. In all situations, non-
hazmats that serve the same purpose and are as cost effective will be given
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preference.

e All hazardous waste material generated will be segregated from other waste
streams, clearly labelled and appropriately stored. A licenced waste
management contractor will undertake Handling and disposal.

e Recyclable hazardous wastes, such as batteries, will be stored separately to
facilitate easier retrieval for recycling. A licenced waste management contractor
will undertake Handling and disposal.

e Material Safety Data Sheets (MSDS) for all hazmats will be available on site and
the waste management contractor on a quarterly basis will update the list of
substances.

e Project personnel who work with hazmats will be trained in the proper handling
and management of those materials.

Vegetation waste (Cleared Mangroves)

e Felled mangroves will be cut-off at base to retain root structure and will be used
for site stabilisation to allow low weight vehicle access in early works on
Marshlands.

Performance Indicators e All waste materials transported and disposed of are accounted for in the waste

tracking system

Monitoring, Reporting

e Housekeeping/auditing checks will occur to ensure waste is not brought onto site

and Corrective Actions and that there is no littering.

e Liquid waste storage areas will be regularly inspected.
e Field sampling and analysis of trench water will be undertaken to test WQ.
e Non-compliance and reported incidents will be investigated and closed out.

e Records will be maintained of complaints received and corrective actions
undertaken to prevent recurrence.

Responsible Person

¢ CONSTRUCTION - EPC Contractor

11.3 Emergency Response To Environmental Incidents

Impacts on environmental values from pipeline incidents have the potential to occur during the construction of
the project. Appropriate emergency response needs to be in place for the life of the project. The Response for

Environmental Incidents Management Plan is set out in Table 25.

Table 25: Emergency Response for Environmental Incidents Management Plan

Emergency Response Management Plan

Policy

To ensure that Project personnel can respond effectively and efficiently in the event of an
environmental incident to ensure no long-term adverse impacts on health, safety or the
environment.

Performance
criteria

Any emergency response addressed in accordance with the QGC Emergency Response
Management Plan.
Nil incidents requiring government notices.

Implementation
strategy

A component of the ERP includes the need for an Oil Spill Contingency Plan which also
must meet any legislative and regulator requirements (GPC and MSQ) which must be
prepared for activities within the Narrows and KIWs. The plan will include information on:
- The organisation for incident management;
- The process for identifying incidents;
—  The procedure for notifying incidents;
- The procedure for escalation, if necessary;
- The procedure for activation of the incident management organisation;
- Tools for the management of an incident; and
- Roles and responsibilities of incident management teams.
Other implementation strategies include:
- Site induction to include introduction to emergency response procedures.
- Site emergency response plan(s) will be developed addressing (but not limited to):
o medical emergency
o major accident
o fire
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Emergency Response Management Plan

o major spill or chemical release

o weather or seismic event

o civil disobedience

o transportation emergency.
e Additional training to be provided for personnel specific emergency response
accountabilities.

o All potential hydrocarbon and chemical sources will be checked prior to being
brought into or used in operating machinery in the NCP area e.g. all hydraulic
cables, fuel lines, drilling fluids and pipes etc., and that Emergency Response
Procedures (ERPs) are initiated immediately e.g. spill clean-ups will be
conducted and signed off by the onsite Environmental Officer.

Monitoring and e A site induction register will be maintained.

auditing e An emergency response training register will be maintained.
Reporting and e In the event of a staff member not being adequately trained or inducted, training activities
corrective will be undertaken as necessary.
action
12.0 WATER

12.1

A detailed description of surface water and groundwater environmental values and associated impacts and
mitigation are provided in the QCLNG Project EIS (Volume 6). A summary is provided below.

Description of environmental values

12.1.1 Surface water

The Directory of Important Wetlands in Australia (DIWA) lists the Port, The Narrows and Northeast Curtis Island
as Nationally Important Wetlands. However, these are not Ramsar sites. The Queensland Wetlands Program
database indicates there are riverine’ wetlands containing periodic or moving water in the vicinity of the site.
Estuarine® wetlands are the predominant system within the NCP site and its wet lease areas. These wetlands
consist of mangroves, salt flats and estuaries.

Disturbance of ASS can affect pH levels in marine waters and potentially harm the biota of the receiving waters.
ASS will be managed by a specific ASSMP developed with EPC Contractor.

12.1.2 Proposed environmental protection commitments, objectives and control strategies
Table 26: Surface Water Quality Management

Aim To minimise the potential impacts associated with contaminants and to prevent the
release of contaminants that may adversely affect downstream surface water quality.

Performance Criteria ¢ No release of contaminants to surface waters outside the NCP boundary.

e No failures of sediment and erosion control techniques leading to unacceptable
sediment release.

Management Strategy CONSTRUCTION:

e Seepage water in areas of potential ASS will be managed in accordance with the
ASSMP..

¢ In the event that dewatering of trench excavations is required, extracted water will
be tested for acidity and providing meets Q/AWQG (pH 6-8) and neutralised with

Riverine wetlands describe all wetlands and deepwater habitats within a channel. These channels can be naturally or artificially created, periodically or continuously contain moving water, or form a connecting link between two bodies of standing water.

Estuarine wetlands are those with oceanic water sometimes diluted with freshwater run-off from the land.
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readily soluble bicarbonate.

e In the event that dewatering of trench excavations is required, extracted water will
be tested for turbity (<30mg/L) and managed through addition of inert flocculants
i.e. gypsum or other approved seawater reactive flocculant.

e  Spill control kits will be provided on all construction sites.
e  Staff training will be carried out for awareness in spill prevention and response.

Performance Indicators A list of Project water quality discharge standards is provided in Table 25 below.
These standards apply to water quality at the point of discharge into the marine
environment (seawater outfall). These standards meet the requirements of the:
e EP Act-Water EPP -

e Australian and Queensland Water Quality Guidelines Q(A/QWQGS).

Monitoring, Reporting e  Trench water will be tested daily for pH in relation to ingress of ASS solutions and
and Corrective Actions prior to discharge

e Records will be kept of inspections and internal/external audits. Findings may be
used to updated the management plan

¢ Non-compliance and reported incidents will be investigated and closed out.

e Records will be maintained of complaints received and corrective actions
undertaken to prevent recurrence

Responsible Person e A suitably qualified and experienced person (e.g. CEnvP), as agreed by QGC GM
Environment, who is capable of providing training (Cert 1), undertake field testing
(water), provide technical advice, auditing (Cert.), reporting according to the
A/IQWQGs (ANZECC etc.) and statutory Guidelines (DERM and DEEDI) and any
other requirement as detailed in the site specific WQMP.

Table 27: Project water quality discharge standards

Parameter Discharge Standard

5-Day biochemical oxygen demand (BOD) 20 mg/L

Total Suspended Solids (TSS) 30 mg/L

pH 6.0-8.5

Dissolved Oxygen (DO) >2 mg/L

E.coli organisms 200 colonies per 100 mL*

Total Nitrogen (TN) <5mg/Las N

Total Phosphorous (TP) <1 mg/L

Oil and Grease (THC) 10 mg/L (the effluent shall not produce a slick or any

other forms of oil or grease)

Residual Chlorine Shall not develop disinfection by-products in a
concentration that is harmful to marine organisms

Surface water (clean stormwater) runoff

Total Suspended Solids (TSS) 50 mg/L over background concentration

Oil and Grease (THC) 10 mg/L (the effluent shall not produce a slick or
other forms of oil or grease)

Notes:

' In at least 5 samples of effluent, collected at intervals not less than half an hour and the number in 80% of the samples less than
1000 colonies per 100mL

13.0 DECOMMISSIONING AND REHABILITATION PROGRAM

This chapter describes the general methodology for decommissioning and rehabilitation of the NCP
Component.
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13.1

13.2

Construction Decommissioning

At the end of the pipes life they will be filled with an inert material, cut-off below the surface and blanked-off and
remain in situ. This will be done from the landward ends so that there will be no further damage to marine
areas.

Rehabilitation post-construction
After all construction related above surface infrastructure is removed, due to the environmentally sensitive

nature of these marine areas, no further work will be undertaken and therefore no rehabilitation program is
proposed which could create further environmental impacts.

14.0 COMPLAINTS AND INCIDENT MANAGEMENT

14.1

Stakeholder Feedback Procedure

QGC has developed a Stakeholder Feedback Procedure. This procedure describes the process of receiving,
handling, monitoring and tracking stakeholder feedback. Specifically, it involves any general feedback, inquiries
and/or grievances. General feedback is defined as a positive or neutral comment about QGC’s real or
perceived performance against its business principles. A stakeholder inquiry is a question about or request for
information regarding QGC operations and/or Projects in relation to the QGC business principles. A grievance
is a complaint or negative comment about real or perceived poor performance against QGC business principles.
In some cases it can be linked to a HSSE or reputational incident.

QGCs Stakeholder Feedback Procedure should be reffered to, to meet QGC’s Business Principles and Social
Performance Standards. Additionally, QGC’s social performance standard requires the process to “address
concerns promptly, using an understandable and transparent process that is culturally appropriate and readily
accessible to all segments of the affected communities, and at no cost or retribution”.

Stakeholders are able to provide feedback through the following mechanisms:

e By calling the Free call number (1800 030 433)
e By sending an email (community@ggc.com.au or info@qcing.com.au), fax or letter
o Direct contact with a QGC employee or contractor (either in the field or in the QGC offices)

e Completing a Feedback Form (available on the QCLNG website: www.gclng.com.au or in the QGC News
newsletter

e  Through an external Third Party (such as a government agency).

QGC’s Social Performance Team, who utilise a web-based database called Consultation Manager to maintain a
historical record of individual stakeholders and their contact with QGC representatives in relation to Social
Performance and EIS activities, manages all stakeholder feedback.

The QGC Social Performance Team will prepare a monthly Stakeholder Feedback Report which will provide an
analysis of all stakeholder feedback received during the month as well as an update on the progress of
grievances (i.e. process of investigation and close out).

OGC will_acknowledge a complaint within a four-hour period and begin investigating or_responding to
complaints within 24 hours.

Contact details of QGC personnel through which grievances can be lodged are indicated in Table 28.
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14.2

15.0

16.0

17.0

Table 28: QGC Grievance Contacts

Contact Name and Position Contact Details Area of Interest
QGC Duty Manager (Gladstone) 0488 270 147 Category 1, 2, 3 grievances
Lorna McGinnis, Manager — 07 3024 7023 All grievances
Social Performance LNG lorna.mcginnis@bg-group.com
David Preston, Manager — 07 3024 7558 HSSE grievances
HSSE

dave.preston@bg-group.com

Tony Nunan, General Manager — 07 3024 7846 Land and Access
Land and Access 0439 558 701 grievances

tony.nunan@bg-group.com

Incident Management

During construction, the EPC Contractor an Incidents Register, clearly indicating the nature of the incident, the
timeframes for remedial actions and the responsible parties, will capture all Project-related environmental
incidents or those involving the public. All incidents will be closed out within a reasonable timeframe and to the
satisfaction of the parties involved.

During operations, QGC will utilise its existing Synergi system for the capture and processing of all HSSE
related incidents.

AUDITING

QGC GM Environment appointed personnel will undertake MONTHLY auditing of the NCP, throughout the
construction phase of the Project. The audit of the facility will be against the:

e commitments made in the QCLNG draft EIS and supplementary EIS
e ALL the EA EMPs

REPORTING

Project performance will be reported as per the Commercial agreement between QGC and APLNG to the
Technical Working Group and in the Annual Environmental Return (AER) as required by CG Condition and BG
and in BGs Annual Sustainability Report.

The BG Group has developed a range of performance indicators for the environment (1.4) against which all BG
Group Projects are measured. This performance is reported publicly through BG Group’s annual Sustainability

Report, which is prepared in parallel to and complements the group’s annual financial report and accounts. Both
documents are published prior to the BG Group annual general meeting.

CONTINUAL IMPROVEMENT

QGC is working in close collaboration with the EPC Contractor for the NCP to find ways of optimizing the design
of the facility so as to minimise environmental and social impacts and reduce the costs of development.

Through the implementation of the QGC and BG Group plc business principles relating to environment and
social performance, QGC will continue to find and implement ways to reduce impacts and deliver positive
outcomes through each stage of the Project.

The results of site inspections, audits and incident reports will be used to drive continuous improvement.
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All major BG operated assets shall certify the environmental component of their HSSE Management System to
the international standard ISO 14001:2004 within 2 years of acquisition or start up.
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APPENDIX B - DREDGE MANAGEMENT PLAN (DMP) REFER SECOND BOUND VOLUME

90 of 104



APPENDIX C — ACID SULFATE SOIL MANAGEMENT PLAN (ASSMP) REFER SECOND
BOUND VOLUME
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APPENDIX D - WATER QUALITY REVIEW (WQ REV.) - REFER SECOND BOUND
VOLUME
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APPENDIX E — DREDGE PLUME MODELLING - REFER SECOND BOUND
VOLUME

93 of 104



APPENDIX F — BENTHIC SUBSTRATE ASSESSMENT- REFER END FIRST
BOUND VOLUME
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APPENDIX G — ESA MAP
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APPENDIX H - DREDGING & DISPOSAL POTENTIAL IMPACT UPON
CETACEANS

REVIEW

There are just two cetacean species of particular concern given their global and Australian
distributions and habitat preferences. These are the Indo-Pacific humpback dolphin Sousa
chinensis and Australian snubfin dolphin Orcaella heinsohni.

The Indo-Pacific humpback dolphin is currently recognized as a highly variable species with
a wide distribution across the Indian Ocean and Western Pacific from South Africa in the west
to eastern Australia in the east (Rice, 1998; Jefferson & Van Waerebeek, 2004 Reeves et al.,
2008a; Culik, 2010; see Fig. 1). Some biologists have considered humpback dolphins in the
Indo-Pacific to consist of two species: S. plumbea in the western Indian Ocean, from South
Africa to at least the east coast of India, and S. chinensis, from the east coast of India to China
and Australia. These two geographic forms differ markedly in their external morphology, and
are moderately distinct in their skull morphometrics (Jefferson and Van Waerebeek, 2004).
However, recent genetic (mitochondrial DNA) studies indicate that humpback dolphins from
Australia (chinensis form) are highly distinct from other Indo-Pacific populations (Frere et al.,
2008). Phylogenetic analyses comparing chinensis dolphins from Hong Kong and Australia,
with plumbea dolphins from South Africa, as well as with Atlantic S. teuszii, strongly suggest
that Hong Kong S. chinensis, South African S. plumbea, and Atlantic S. teuszii are more closely
related to one another than to the ‘chinensis’ dolphins in Australia. Previous mtDNA work by
Cockcroft et al. (1997) indicated a similar pattern of relationships among these three Indo-
Pacific regions.

Fig. 1. Map of Distribution of Sousa chinensis(source: IUCN, 2010)

There is clearly a need for further sampling for genetic and morphological analyses to be
conducted across the range of the genus Sousa. In the genetic study by Frere et al. (2008),
samples were examined only from Mauritania (n=2), South Africa (n=23), China (Hong Kong)
(n=19) and Australia (n=28, 25 of which were from Queensland, the rest from Western
Australia). It would be beneficial to repeat this study with larger sample sizes and to extend to
other areas (e.g. Indonesia, Malaysia, northern Australia) before one can confidently identify
the Australian form as a separate species. Frere et al. (2008) suggest that the Wallace Line
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which separates the zoogeographical areas of Australia and Asia, along with the unsuitable
habitat (deep waters) for the species may have led to the divergence of Sousa populations in
Australia and south-east Asia. This seems a reasonable assumption. Currently the species is
assessed by IUCN as “Near Threatened” (Reeves et al., 2008). Considering the apparently
fragmented distribution, the inference of declines in most areas (due to threats such as habitat
degradation and bycatch, and the fact that conservation actions currently are either meager or
non-existent in most of its range), and that there could well be fewer than 10,000 mature
individuals, the chinensis-type geographic form would qualify as Vulnerable (C2a(i) and
possibly also A4cd) if it were assessed separately (Reeves et al., 2008).

Figure: 2. Map of Distribution of Orcaella heinsohni(source: IUCN, 2010)

)

Very little is known about the population size of this species, with no overall estimates available
(Reeves et al., 2008; Robertson & Arnold, 2009; Culik, 2010). Only two abundance estimates
exist. Standard aerial survey techniques were used to survey coastal waters adjacent to the
Northern Territory, Australia. Whereas relatively few snubfin dolphins were observed in waters
off the Australian northwest coast, substantial populations were located in the western Gulf of
Carpentaria, yielding a total estimate of approximately 1,000 individuals on the surface. The
major concentration was located in Blue Mud Bay (Freeland & Bayliss, 1989). This is currently
the largest population known in Australia (Reeves et al. 2008), although these data are now
more than 20 years old and require re-assessment. The highest estimate obtained by Freeland
& Bayliss (1989) was 1,227 individuals (CV=0.25), but this has been questioned due to the
difficulty of distinguishing Australian snubfin dolphins from other species during aerial surveys
over turbid waters, and later surveys conducted in the gulf indicated a much lower population
density (Parra et al. 2002; Reeves et al., 2008b).

The other abundance estimate was made from photo-ID surveys between 1999 and 2002 in
Cleveland Bay, northeast Queensland (Parra et al., 2006b). They estimated an abundance of
76 (CV = 0.08) individuals in 2000, 64 (CV = 0.11) in 2001, and 67 (CV = 0.14) in 2002. Due to
low sample size and high CV, the authors estimated that it would take six years to detect a
population change of 5% p.a., and two years to detect a 20% p.a. change. Parra et al. (2006b)
estimated that population estimates at a regional level are likely to be in the order of thousands
rather than tens of thousands; during aerial surveys covering most of the east Queensland
Coast between 1987 and 1995, only 29 sightings of snubfin dolphins were recorded (Corkeron
et al., 1997; Parra et al., 2002) and during boat-based line transect surveys in selected areas of
northeast Queensland, there were only 22 sightings (Parra, 2005).
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Although the species has been surveyed for absolute abundance estimates in only two areas
(Cleveland Bay and Gulf of Carpentaria) which, together, comprise less than 20% of the
species range, the results of those surveys, as well as the preliminary results (15 groups
totaling 88 animals distributed sparsely) from a reconnaissance survey of a portion of the
Kimberly coast in 2006, indicate that the number of mature individuals is well below 10,000
(Reeves et al., 2008). It is assumed that the surveyed areas are broadly representative of the
species density across its range. The population may be declining due to bycatch in
commercial fishing nets (e.g. gillnets) and anti-shark nets.

The available evidence therefore supports the reasoning that there are fewer than 10,000
mature individuals so that the species meets the IUCN ‘C’ criterion for Vulnerable in terms of
population size. However, data are lacking to substantiate a continuing decline (C2). Similarly,
no studies of population structure have been carried out, so it is uncertain if either of the C2a
subcriteria is met (i.e., whether no subpopulation is larger than 1,000 mature animals, or all
mature individuals are in a single subpopulation). Although the species could be listed as “Data
Deficient”, “Near Threatened” is considered more appropriate given its limited range, low
densities in surveyed areas, and continuing vulnerability to bycatch. Rigorous, more extensive
surveys are needed to support a reassessment of the species; it may then be found to qualify
for listing as “Vulnerable” or possibly even “Endangered” (Reeves et al., 2008).

The surveys conducted in the Gladstone region over seven months in 2008-09 resulted in no
confirmed sightings of Australian snubfin dolphin (GHD Marine Megafauna Survey Report,
2009). However, there are said to be strandings of this species in the area, the last one being in
2007. Given that Gladstone is on the southern edge of the distribution of the species, it is
perhaps to be expected that it only occurs here irregularly. On the other hand, it should be
borne in mind that survey effort remains low and inadequate (only nine days of survey in total).

Both Indo-Pacific humpback dolphin and Australian snubfin dolphin inhabit primarily nearshore
(within 6 km of the coast) waters close to river mouths and creeks, and modified habitat such
as dredged channels and breakwaters (Freeland & Bayliss, 1989; Corkeron et al., 1997; Parra
et al., 2002, 20064, b; Parra, 2006). Snubfin dolphins appear to prefer slightly shallower (1-2 m
depth) than Indo-Pacific humpback dolphins (2-5 m depth) (Parra, 2006). Additionally, shallow
areas with seagrass ranked high in the habitat preferences of snubfin dolphins, whereas
humpback dolphins favoured dredged channels. In the Gladstone region, S. chinensis was
recorded in depths varying from 2 — 10.5 m, where they were observed within channels and in
close association with sand/mud banks near creek mouths (GHD Marine Megafauna Survey
Report, 2009). Although dolphins were also observed offshore, from the aerial surveys, these
were likely to have been bottlenose dolphins.

Freeland and Bayliss (1989) reported significant seasonal changes in distribution of snubfin
dolphins. Parra & Corkeron (in IWC, 2000) found that all animals identified during 1998 in
Cleveland and Bowling Green Bays in Northern Queensland, Australia, were re-sighted in
1999, suggesting some degree of residency. And, more recently, Parra et al. (2006b) found that
68% of the snubfin dolphins photo-identified in Cleveland Bay were identified in more than one
calendar year, spending periods of up to 30 days in the bay before leaving the area. Humpback
dolphins showed a similar pattern but with different residence times. For humpback dolphins, it
appears that animals left the area after periods of 10-140 days, although some may be
permanent residents whilst others may re-immigrate into the area after longer time lags (Parra
et al., 2006b).

The majority of cetacean species that are classified by IUCN as endangered are those living in
coastal or riverine habitats (Reeves et al., 2003). This is almost certainly because the extent of
those habitats are often limited, and the effects of human activities (habitat degradation,
disturbance, pollution and bycatch) are often greatest. Thus these two cetaceans, which form
discrete populations/species within Australia, generate particular conservation concern.
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At present, there is no unequivocal evidence that the proposed Gladstone Port development
alone will endanger the survival of either species: Indo-Pacific humpback dolphin has a wide
distribution, and this area forms but a tiny fraction of its range; and although the Australian
snubfin dolphin has a more restricted range and its low population size makes it specially
vulnerable, the area is on the margins of its known range. The habitat modification and sound
disturbance (particularly from impulsive pile driving) add further pressures to these species
experiencing what are already diminishing areas of suitable habitat and known causes of
mortality, such as bycatch.

Prepared by Dr Peter G.H. Evans, Director of the Sea Watch Foundation, Ewyn y Don, Bull

Bay, Amlwch, Isle of Anglesey Wales and Hon. Senior Lecturer, School of Ocean Sciences,
University of Bangor, Wales.
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2012

EPC MILESTONES

EPC Contract Award

Special Early Works Access (Constr Camp, Survey etc.)

Camp Construction

Detailed Design

Hydrotest Complete 2 Pipes

Completion

EARLY WORKS

Design (Cofferdams, Bridges, Rails, Temp Access Way)

Geotech, geophys and topography

Pipe Stringing Yard

Construct Temp Bridges and Acces Way PLR to Friend Pt

Marshland Sheet Piling

Curtis Island Temp Marine Access

CONSTRUCTION

Phillipies Landing Rd (QCLNG Only)

Creek Section (4 Pipelines)

Pre-HDD Weld and Test Strings 1+2

HDD Pipe 1

HDD Pipe 2

Pre-HDD Weld and Test Strings 3+4

HDD Pipe 3

HDD Pipe 4

Marshland Section (4 Pipelines)

Pipe String Weld and Test

Trench Excavation and PASS Treatment

Narrows Section (4 Pipelines)

Dredging

Lay Pull Wires

Pull Pipelines into Trenches (incl. recover Buoyancy Controls)

Backfill Crossing

Curtis Island Section (QCLNG Only)

Remove Sheet Piling
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