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How to Make a Submission

The Western Australian Environmental Protection Authority (EPA) invites people to make a submission on this
proposal. The environmental impact assessment process is designed to be transparent and accountable, and
includes specific points for public involvement, including opportunities for public review of the Strategic Assessment
documents. In releasing this document for public comment, the EPA advises that no decisions have been made to
allow this proposal to be implemented.

The State of Western Australia, through the Minister for State Development (the Proponent), proposes to develop
an onshore, common-user Liquefied Natural Gas (LNG) Precinct to process natural gas from Browse Basin gas
fields off the west Kimberley coast. The Department of State Development (DSD) has been charged with advancing
this proposal under the direction of the Proponent.

In accordance with the Environmental Protection Act 1986 and the Environment Protection and Biodiversity
Conservation Act 1999, a Strategic Assessment Report (SAR) has been prepared which describes this proposal
and its likely effects on the environment. The SAR is available for a public review period of 12 weeks from 13
December 2010, closing on 8 March 2011.

Comments from government agencies and from the public will assist the EPA to prepare an assessment report in
which it will make recommendations to government.

Where to get copies of this document

The document/s may be accessed through the consultation portal at http://public-consult.epa.wa.gov.au/portal or the
proponent’s website at http://www.dsd.wa.gov.au/. This online public consultation portal will provide a user friendly
platform to review the documentation and submit comments directly to the EPA.

Printed copies of the Executive Summary with a CD of the full document and Appendices may also be obtained
from Sarah Woods, Department of State Development, Level 6, 1 Adelaide Terrace, East Perth, Western Australia
6004 (telephone: 9222 3191) free of charge. A limited number of the full set of documents have also been printed
for distribution to key agencies, stakeholder groups and for placement in libraries.

Why write a submission?

A submission is a way to provide information, express your opinion and put forward your suggested course of action
- including any alternative approach. It is useful if you indicate any suggestions you have to improve the proposal.

All submissions received by the EPA will be acknowledged. Electronic submissions will be acknowledged
electronically. The proponent will be required to provide adequate responses to points raised in submissions. In
preparing its assessment report for the Minister for the Environment, the EPA will consider the information in
submissions, the proponent’s responses and other relevant information. Submissions will be treated as public
documents unless provided and received in confidence, subject to the requirements of the Freedom of Information
Act 1992, and may be quoted in full or in part in each report.

Why not join a group?

If you prefer not to write your own comments, it may be worthwhile joining with a group or other groups interested in
making a submission on similar issues. Joint submissions may help to reduce the workload for an individual or
group, as well as increase the pool of ideas and information. If you form a small group (up to 10 people) please

indicate all the names of the participants. If your group is larger, please indicate how many people your submission
represents.

Developing a submission

You may agree or disagree with, or comment on, the general issues discussed in the SAR or the specific proposals.
It helps if you give reasons for your conclusions, supported by relevant data. You may make an important
contribution by suggesting ways to make the proposal environmentally more acceptable.

When making comments on specific proposals in the SAR:

. clearly state your point of view;
. indicate the source of your information or argument if this is applicable; and
. suggest recommendations, safeguards or alternatives.



http://public-consult.epa.wa.gov.au/portal�
http://www.dsd.wa.gov.au/�

How to Make a Submission (continued)

Points to keep in mind.

By keeping the following points in mind, you will make it easier for your submission to be analysed:

e attempt to list points so that issues raised are clear. A summary of your submission is helpful;
« refer each point to the appropriate section, chapter or recommendation in the SAR,;

e if you discuss different sections of the SAR, keep them distinct and separate, so there is no confusion as to
which section you are considering; and

e attach any factual information you may wish to provide and give details of the source. Make sure your
information is accurate.

Remember to include:

. your name,
. address,
. date; and
. whether you want your submission to be confidential.

The closing date for submissions is: 8 March 2011
The EPA prefers submissions to be made via the consultation portal at:

http://public-consult.epa.wa.gov.au/portal

Alternatively, submissions can be

. made by email to submissions@epa.wa.gov.au.
. posted to: Chairman, Environmental Protection Authority, Locked Bag 33, CLOISTERS SQUARE WA 6850,
Attention: Warren Tacey; or

. delivered to the Environmental Protection Authority, Level 4, The Atrium, 168 St Georges Terrace, Perth,
Attention: Warren Tacey.

If you have any questions on how to make a submission, please ring the EPA assessment officer, Warren Tacey
on 6467 5710 or Kathryn Schell on 6467 5426.



http://public-consult.epa.wa.gov.au/portal�
mailto:submissions.eia@epa.wa.gov.au�

The State of Western Australia, through the Minister for State Development, has developed the Browse
LNG Precinct Strategic Assessment Report (SAR] to enable consideration of a proposed common user
liquefied natural gas (LNG) Precinct to process natural gas from the Browse Basin gas fields, at a
location near James Price Point, approximately 60 kilometres north of Broome. This SAR is presented
in six parts as shown in the following diagram. You are invited to make a submission by visiting the
Environmental Protection Authority website at http://public-consult.epa.wa.gov.au/portal.

Appendices are also available at http://www.dsd.wa.gov.au/browseLNG.
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1. Introduction

The State of Western Australia (WA), through the Minister for State Development (the Proponent), proposes to develop
an onshore, common-user Liquefied Natural Gas (LNG) precinct to process natural gas from Browse Basin gas fields off
the west Kimberley coast. The Department of State Development (DSD) has been charged with advancing this proposal
under direction of the Proponent.

The Browse Liquefied Natural Gas Precinct (BLNG Precinct or Precinct) would consist of LNG processing facilities and
associated infrastructure, and would be | ocated in the vicinity of James Price Point, approximately 60 kilometres (km)
north of Broome, on t he west Kimberley coast of Western Australia, Figure 1-1. The BLNG Precinct would provide a
location for processing gas and associated products from the Browse Basin with an LNG production capacity of up to 50
million tonnes per annum (Mtpa). If it were to occur, full development of the Precinct would most likely be phased in as
demand for additional processing capacity arises. The Precinct would accommodate a minimum of two proponents at
one location and enable sharing of common-user facilities such as the port, roads, infrastructure corridors and workers’
accommodation. A Precinct Plan has be en d eveloped to m eet the requirements of the S tate and C ommonwealth
Governments.

Woodside Energy Limited (Woodside), on behalf of the Browse LNG Development Joint Venture participants, was
appointed as a potential Foundation Proponent for the Precinct under the Preliminary Development Agreement signed in
October 2009. This Agreement established Woodside as a partner with the State Government in bringing the project to
completion.

A detailed and comprehensive assessment has considered the environmental, social, economic, heritage and strategic
implications of the Precinct should it reach its full capacity. The assessment process has involved desktop studies, field
surveys, modelling, data analysis, impact assessment and stakeholder consultation, the results of which are documented
in the BLNG Precinct Strategic Assessment Report (SAR).

The purpose of this Strategic A ssessment R eport is to meet the requirements of the State and Commonwealth
governments i n accordance with the T erms o f R eference. T he Strategic A ssessment includes a h igh level i mpact
assessment (including social factors), a description of the strategic proposal, identifying 'future proposals' (to be
approved under the Environmental Protection Act 1986 (the EP Act)) and the Precinct Plan (to be endorsed under the
Environment Protection and Biodiversity Conservation Act 1999 (the EPBC Act)), and includes the Proponent’s proposed
draft c onditions that may be a pplied t o future p roposals. The doc ument includes a summary of existing i nformation,
identifying main impact areas and sets out the proposed management arrangements, mitigation and safeguards to
ensure impacts are managed.

The SAR is presented in six parts:

Part 1: Executive Summary

Part 2: Strategic Assessment Process including Site Selection, Facilities Description and Consultation Process

Part 3: Environmental Assessment — Marine Impacts

Part 4: Environmental Assessment — Terrestrial Impacts

Part 5: Social Assessment

Part 6: Commonwealth M atters including P recinct P lan, Management A rrangements and Matters of N ational
Environmental and Social Significance

This document (Part 2) of the Strategic Assessment Report provides an overview of the Strategic Assessment process,
including site selection, facilities description and consultation process.
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m Figure 1-1 Regional Location of James Price Point.
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1.1 Objective and Benefits - A Balanced Approach
The State Government is seeking to develop the BLNG Precinct to:

e provide long term economic prosperity for the Kimberley region and Western Australia;
e minimise the environmental footprint associated with processing gas from the Browse Basin; and

¢ work with industry to ensure that the potential socio-economic benefits of such a m ajor development are realised
while the potential impacts, especially at the local and regional scale, are minimised and properly managed.

Achieving long-term regional economic development with the protection of social, cultural and environmental values of
the west Kimberley region of Western Australia is a k ey aspiration of the State Government of Western Australia. As
detailed later in this assessment (see Part 2, Section 3.1), the Browse Basin contains significant volumes of natural gas.
Natural gas is a valuable resource which is increasingly in demand from customers that seek energy to provide for their
growing d omestic needs. N atural gasis al so s ought by m any c ountries as a m eans t o r educe gr eenhouse g as
emissions by moving away from energy sources which present more significant environmental challenges.

A number of companies have already discovered significant quantities of gas in the Browse Basin, and continue to
consider the various options to commercialise those reserves. T he State recognises this as an opportunity to realise
economic and social opportunities to benefit both the local region, and the State as a whole.

The Kimberley region has a p opulation of around 42,000 across the six regional centres covering an area of 424,000
square kilometres (km2) (almost twice the size of the state of Victoria and larger than Germany or Japan). Forty-two
percent of the population is Indigenous. Unemployment is high and employment is narrowly based with the main
industries being resources, tourism, construction, pearling and agriculture. There is no significant manufacturing base in
the region.

The majority of gas in this region lies in Commonwealth waters and hence attracts F ederal Petroleum Resource Rent
Tax. Importantly, the State and the community potentially stand to benefit from a nu mber of factors (depending upon
where and how the gas is developed) including:

e benefits to Traditional Owners acknowledged to be the custodians of the land;
e provision of services to design, build and maintain projects within the Precinct;

e provision of support services including (but not limited to) catering, cleaning, port services, security, environmental
management, machining and tooling, office support and transportation;

e provision of jobs through the employment of construction and operational workforces;

e jobs and contracts arising from the design, management and construction of related infrastructure such as roads and
houses;

e expenditure arising from the jobs and contracts created leading to many indirect benefits;

e state taxes and duties applying to Precinct projects and other service companies (for example state payroll tax is
estimated to be $45 million during construction);

e various service fees to Government trading enterprises charged with managing the Precinct;

e local council rates and charges applying to those projects and companies;

e ashare of royalties from those developed gas resources which fall into State waters ; and

e a share of Goods and S ervices Tax (GST) revenues and other Commonwealth increases in revenue that would

arise from this project - these are likely to be s ignificant as t he e stimated po sitive i mpact on A ustralia’s gr oss
domestic product (GDP) from a similar 15Mtpa development by Chevron was $64 billion (Chevron, 2009a).

The State also recognises the potential environmental and social impacts of an unplanned and uncoordinated approach
to LNG development in the sensitive Kimberley region. The implementation of the Precinct Plan would prevent the
proliferation of LN G pr ocessing p lants at di fferent | ocations int he west K imberley r egion, t hereby | imiting t he
environmental, s ocial and ¢ ultural i mpactst oas ingle location an d al lowing f or ¢ oordinated, consistenta nd
comprehensive environmental management of the region’s LNG processing industry.

The Precinct Plan was developed after an exhaustive site selection process initially involving the assessment of 43 sites
in the Kimberley region of Western Australia as well as examination of potential sites in the Pilbara and outside Western
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Australia. Interstate locations were rejected as being remote from the Browse Basin thereby not offering the social and
environmental co-location benefits, and not in the best economic interest of Western Australia. Notwithstanding this,
individual pr oponents m ay h ave ot her o ptions av ailable t o t hem but al | ex isting major c oastal industrial s ites ar e
significantly further from the Browse Basin and have site constraints that would prevent |large scale gas processing of
Browse Basin gas reserves by more than one proponent.

The west Kimberley coastline location was chosen as it is the closest to the Browse Basin, while the James Price Point
vicinity was selected as it is remote from the iconic wilderness tourist destinations of the Kimberley and is relatively close
to existing infrastructure.

The development of the Precinct Plan was accompanied by an extensive community consultation process that involved
Traditional Owners, non-government organisations, the general community and relevant Government agencies.

The fundamental driver for onshore LNG processing in the west Kimberley is that this coastline is adjacent to the Browse
Basin gas resources that require processing. Other gas processing options in the Pilbara and the Northern Territory (NT)
would require the unprocessed gas to be transported over long distances. Onshore processing of gas in the west
Kimberley w ould m inimise t he di stance t he unpr ocessed gas nee dst ot ravel w hich i nturn w ould m inimise the
environmental and economic resources required to transport the gas. Although all sites have potential environmental and
heritage constraints, the site selection process was designed to find the least constrained site where environmental
issues could be managed and where Traditional Owners were confident that heritage values could also be managed. Full
details on the site selection criteria are provided in Part 2, Section 4.

An important goal of the Precinct Plan is to minimise the environmental footprint of LNG gas processing by enabling
more than one pr oponent to process gas in the same location. Major environmental and economic benefits would be
realised through the use of a single shipping channel and Port Facility that would service a minimum of two proponents
without needing to be significantly larger than that required for a single proponent. Other common user infrastructure
would include roads, buffer zones, accommodation areas and a Light Industrial Area (LIA) to service the BLNG Precinct.
Having all these facilities in one location would reduce fragmentation of habitats in the area and the risk of edge effects
associated with clearing and development.

The consolidation of gas processing would also limit potential adverse impacts on amenity and access to a single
location. This is especially important to minimise impacts on tourism, recreation and the region’s “sense of place”. While
the Precinct would inevitably affect the amenity of the area in the vicinity of James Price Point for camping and fishing,
and for safety reasons, there would be some restrictions within the buffers of the processing facilities and the port, this
impact would be confined to one location in the Kimberley.

A “project ready” BLNG Precinct would provide proponents with an attractive option to develop gas processing facilities
in Western Australia. The Browse Basin gas reserves are expected to provide gas for a considerable period and so this
investment incentive is intended to provide long term economic prosperity at the regional, state and national level. While
construction would inevitably generate major financial injections into the regional economy, the benefits of these
economic impacts would be tempered by the relatively quick decline in demand as construction comes to an end. Other
economic risks would include price inflation and competition for labour with existing or new industries.

The predicted population increases in Broome from the BLNG Precinct are expected to be only a small proportion of the
growth in Broome, given the already rapidly expanding population. The potential impacts of a highly paid and potentially
transient workforce on t he social d emographic in Broome may have an ef fect out of proportion with the numbers of
people involved. Woodside, ast he potential Foundation Proponent,and t he S tate G overnment would m ake
arrangements to accommodate the majority of the construction workforce at a managed, self contained facility outside of
Broome to reduce this potential impact.

There ar e e xisting s ocial i nfrastructure def icits and s ocial i ssues i n B roome t hat ar e well doc umented. G iven t he
significant projected increase in population attributed to the region’s natural growth, these will need to be addressed and
managed intot he f uture r egardless of the establishment of the P recinct. T he e conomic i nput pr ovided byt he
implementation of the Precinct Plan offers an opportunity to provide additional resources to address existing issues and
support future growth.

Further discussion regarding the rationale for the Precinct Plan is provided in Part 2, Section 3.
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1.2. Background

1.2.1. Northern Development Taskforce

The N orthern D evelopment T askforce (NDT) was es tablished in 2007 to negotiate and coordinate a r ange of issues
associated with the development of the Browse Basin gas fields, balanced against the tourism, fisheries, environmental
and h eritage v alues of t he Kimberley. T he main purpose of the N DT was t o manage across-government p lanning
processes and s takeholder c onsultation with regard to t he s election and dev elopment of a suitable | ocation for the
processing of Browse Basin gas reserves in the west Kimberley region. The NDT identified 43 sites as potentially
suitable sites for a multi-user LNG precinct for future Browse Basin gas processing in the west Kimberley region and in
June 2008, this was narrowed to 11 potential sites (see Part 2, Section 4). After the Final Site Evaluation Report (NDT,
2008d; Appendix B-6) was published, advising that the vicinity of James Price Point was found to be the most suitable
west Kimberley site, the NDT's work was complete and its responsibilities for the BLNG Precinct were passed to the
DSD.

1.2.2. Traditional Owner Taskforce and NDT Working Groups

A T raditional O wner T askforce w as es tablished c omprising west Kimberley T raditional Owner groups to assess the
suitability of the shortlisted 11 sites from an Indigenous perspective. In September 2008, these were reduced to four
sites.

The N DT es tablished w orking gr oups t hat w ere ¢ omprised of r epresentatives from i ndustry, t ourism, f ishing an d
environmental non-government organisations to participate in an assessment process against a range of environmental,
heritage and technical criteria. The subsequent report, released in December 2008, recommended the James Price Point
coastal area as the preferred location for a LNG processing precinct (NDT, 2008d; Appendix B-6). These findings were
supported by Section 16(e) advice issued by the E nvironmental P rotection A uthority (EPA) under the Environmental
Protection Act 1986 (EPA, 2008), which concluded that, based on the site assessment, environmental risks and impacts
are likely to be manageable for the site in the vicinity of James Price Point.

1.2.3. Strategic Assessment Agreement

In recognition of the environmental and heritage values of the west Kimberley region, as well as the significant economic
potential of the Browse Basin gas reserves, a Strategic Assessment Agreement was entered into in 2008 by the State
and Commonwealth Ministers. This agreement provides for the assessment of impacts of proposed actions through a
concurrent and c ollaborative process at a s trategic level. The Terms of Reference for the assessment were publicly
reviewed and agreed in 2008, and are provided in (DSD, 2010c) Appendix A-3.

The C ommonwealth Environment Protection and Biodiversity Conservation Act 1999 andt he Western A ustralian
Environmental Protection Act 1986 require different information and follow different ap proval processes. The Strategic
Assessment process accommodates both of these approval processes, as discussed in Part 2, Section 2.

1.2.4. Heads of Agreement

In A pril 2009, T raditional O wners, t he S tate G overnment and Woodside signed a H eads o f A greement (HoA) for
development of the BLNG Precinct which set out a way forward for each of the signatories for the establishment of a
BLNG Precinct in the vicinity of James Price Point.

The HoA includes high level descriptions of key components of the BLNG Precinct, including the land areas provided for
each.
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Key land areas included within the agreement include:
. An exclusion zone (where access to land and water will be managed) comprising:

i. afenced industrial precinct and port of 2,500 hectares (ha) on shore (now proposed to be reduced to 2,090ha
after working with Traditional Owners to minimize the area required); and

i. the waters of the port (approximately 1,040ha).
. An (unfenced) non-exclusion zone (also known as the ‘ancillary land’) as follows:

i.  workers’ accommodation of approximately 200ha;
ii.  Light Industrial Area for third party contractors to the Precinct of 200ha;
iii. access roads and corridors connecting the Precinct with other related infrastructure; and

iv. statutory buffer zone extending up to three kilometres from the industrial precinct.
The land asset tenure is described in Part 2, Section 7.

Following ex ecution o f t he Heads of A greement, the State, W oodside and the Kimberley Land Council (KLC) also
entered into a H eritage P rotection A greement (HPA) on 13 N ovember 2009 which is intended t o p rotect a reas of
significance during site development.

Ongoing management of h eritage w ill b e un dertaken through C ultural H eritage M anagement P lans (CHMP) to be
established in discussion with Traditional Owners.

The State and the Traditional Owners have also agreed to enter into similar arrangements, in respect of those lands
contained within the present boundary, for any future additional proponents.

1.3. Why a Strategic Assessment?

The es tablishment of a BLNG P recinct requires a s trategic app roach to approvals as it would involve more than one
proponent over a long period of time. To ensure a consistent and transparent approvals process in recognition of the
importance of the environmental and heritage values of the Kimberley, and to p rovide a le vel of certainty for f uture
proponents, the State and Commonwealth Governments have agreed to undertake a Strategic Assessment of the Precinct
Plan.

The Strategic Assessment enables the currently known environmental, social and economic issues to be considered now
for future development permitted by the Precinct Plan. Commercial proponents of future projects, after the completion of
the S trategic A ssessment p rocess, would then ne ed t o d emonstrate t he f ollowing in o rderto avoid further f ormal
assessment:

e Their proposal is consistent with the proposal subject to this Strategic Assessment.
¢ No new environmental factors are raised by their project.

e There is no change in the relevant environmental factors or information available that would affect the outcome of
the assessment.

The Strategic Assessment process offers the benefit of allowing the regulators, stakeholders and t he community to
assess up front the total cumulative impact of the BLNG P recinct with a c apacity of approximately 50Mtpa of LN G
production, which is considered to be the maximum of potential development. The process provides increased certainty
for future investors and would streamline consideration of their projects if they use the BLNG Precinct. A further benefit
arises bec ause p roject b y p roject app rovals gene rally p rovide no incentive forindustry to de velop c ommon user
facilities and new proponents often develop their own separate project (and footprint) rather than attempt to reach
agreement with an existing operation.

The Precinct Plan enables significant LNG development and there is both a responsibility and an opportunity to ensure
that the Precinct is developed in a coordinated and sustainable manner that takes into consideration social, economic
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and environmental values. The impact as sessment methodology and management approach is described in Part 2,
Section 8.

The Strategic Assessment process will allow the EPA, State Government, Commonwealth Government, stakeholders
and the general public to review the proposed BLNG Precinct, the predicted environmental, social and economic
effects and the proposed management framework in a single process. This process has been agreed to by the relevant
stakeholders as the most transparent and comprehensive way to assess a proposal of this nature and significance.

1.4. Precinct Plan Overview

The Precinct P lan p rovides for gas pr ocessing a nd | iquefaction c omplexes, L NG an d c ondensate s torage t anks,
common-user po rt facilities a nd s upporting i nfrastructure f acilities s uch as workers ac commodation, Light | ndustrial
Area, ancillary services, service corridors, roads and buffer zones.

The Precinct Plan does not address offshore rig facilities in the Browse Basin gas fields but rather focuses on activities
that may occur on land and within the immediate offshore waters (within three nautical miles (Nm) of the Western
Australian coastline).

The LNG processing facilities would be fed by a number of pipelines, bringing hydrocarbons from the offshore Browse
Basin gas fields onshore for processing. To allow for the export of hydrocarbons and provide supporting infrastructure,
a Port Facility (PF) is proposed, including product loading berths, a Marine Facility (MF) and small vessel harbour.

A detailed description of the activities and facilities that may be established under the Precinct Plan is provided in Part
2, Section 5 and Part 2, Section 6. The Precinct Plan and management arrangements are provided in Part 6.

1.4.1. Development of the Precinct Plan

The Precinct Plan has been developed by DSD. In the process, consultation has occurred with Woodside, the KLC (on
behalf of the Traditional Owners), the Department of Sustainability, Environment, Water, Population and Communities
(SEWPAC) and the EPA. The key aspects of the Precinct Plan were initially developed by the NDT to determine criteria
for the site selection process. The State Government, KLC and Woodside subsequently signed a Heads of Agreement
in April 2009, which, inter alia, established the vicinity of James Price Point as the proposed site and determined the
size of the BLNG Precinct.

The details o f the Precinct Plan ha ve bee n refined through an i terative pl anning process in response to i ndustry
requirements, e nvironmental and he ritage ¢ onstraints and ag encyi nputs. WorleyParsons Services Li mited
(WorleyParsons) was commissioned by DSD to document the design and key features in a Master Plan to support the
development of the BLNG Precinct (WorleyParsons 2010, Appendix B-8). The Master Plan document defines the key
attributes of the BLNG Precinct both spatially and des criptively and s pecifies the assumptions behind the layout, key
components, staging and infrastructure requirements.

1.4.2. Activities Addressed Under the Precinct Plan

This Strategic A ssessment addresses a nu mber of ac tivities t hat will t ake place t hrough t he i mplementation of the
Precinct Plan to establish a BLNG Precinct. These activities may define “future proposals” and “actions” that require
approval under the EP Act and EPBC Act and are also referred to in the Strategic Assessment as Category A activities.

The Strategic Assessment also addresses activities that may be i ndirectly related to the BLNG Precinct (Category B
activities) and other significant related projects in the region (Category C activities) to allow consideration of cumulative
impacts during assessment. Category B and C activities are not future proposals, actions or classes of actions under this
strategic proposal or Precinct Plan and, if these activities eventuate, they may be subject to the assessment provisions
of the EP Act and the EPBC Act.

The categories may be summarised in Table 1-1.
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= Table1-1 Categories of Facilities and Activities.

Category Description Detail Examples
A BLNG Precinct | These are the core elements of the e LNG, condensate and other
BLNG Precinct, including associated hydrocarbon processing facilities;
infrastructure, necessary to process e Port Facilities (PF);
and export hydrocarbons. e Infrastructure within and
immediately adjacent to the
Precinct.
B Indirect These are indirect activities and e Broome Airport ;
Activities actions as a result of the BLNG e Broome Port;
Precinct that are considered in the e Regional roads;
impact assessment but do not form e Housing;
part of the approvals process. ¢ Waste Management; and
e  Material Sourcing.
C Related Projects | Related projects that are outside the e Petroleum Exploration activities;
scope of the Strategic Assessmentbut | e  Browse field development;
form part of the cumulative impact e Pipelines and infrastructure in
assessment. Commonwealth waters;
e Road to the Precinct; and
e Pioneer Camp.

1.4.3. The Proponent
The Proponent for the Precinct Plan is the Minister for State Development.

Commercial p roponents of future ap proved actions or derived proposals under this Precinct Plan will i mplement
components of the Precinct Plan in accordance with conditions determined during this Strategic Assessment process.
Future pr oponents o fs uch der ived pr oposals may i nclude G overnment ag encies, L NG ¢ ompanies ( such as
Woodside), Broome P ort A uthority (BPA) and private developers, depending on the action or proposal that is
implemented under the Precinct Plan.

1.4.4. Consultation Undertaken in Development of the Precinct Plan

An extensive consultation process facilitated by D SD and involving p otential commercial proponents and T raditional
Owners was undertaken to develop a preferred location in the vicinity of James Price P oint and layout for the BLNG
Precinct. A range of options and scenarios were tabled for discussion (WorleyParsons 2008, Appendix B-5) for input into
the final M aster Plan. T he Master P lan i dentified well defined | and a nd w ater env elopes w ithin w hich commercial
proponents may develop facilities to suit their needs. The major objective of this work was to ensure the BLNG Precinct
remains an ef fective option for f uture dev elopers of gas projects w ithin t he B rowse B asin, both i n its c apacity to
accommodate a minimum of two operations and its proximity to gas reserves.

In developing the Precinct Plan for the establishment of an LNG Precinct near James Price Point, consideration was
given to technical, environmental and heritage constraints. Initially, a location north of James Price Point was suggested
by the Traditional Owners, however investigations concluded that this site would require more dredging and blasting
than south of James Price Point and would also result in greater impacts on Benthic Primary Producer Habitat (BPPH).
The T raditional O wners then agreed that s outh of James Price Point was ac ceptable in order to minimise marine
impacts. The final Precinct layout has all processing activities set back from the coast, endeavouring to minimise the
width of the shore crossing to less than 2km. The coastal set back was designed to minimise the impact on the monsoon
vine thicket that exists along the coast, minimise impacts on the coastal dune system and avoid direct impacts on James
Price Point itself, thereby minimising environmental, landscape, recreation and heritage values that may exist.

A summary of the consultation process to date is provided in Part 2, Section 9. The public review of this SAR provides
additional opportunities for public and stakeholder input to the development of the Precinct Plan.
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2. Strategic Assessment and Approvals Process

The S tate G overnment of Western A ustralia e ntered i nto an agreement w ith t he C ommonwealth G overnment t o
undertake a Strategic Assessment of the Precinct Plan.

The Strategic Assessment Agreement was established under Section 146(1) of the EPBC Act. It provides for the assessment
of impacts of actions under the Precinct Plan for a common-user LNG precinct on all matters protected by Part 3 of the
EPBC Act and is intended to meet the provisions of Section 38 of the EP Act, through a concurrent and collaborative
process.

The strategic assessment process, under the EPBC Act, allows the Minister to endorse a Precinct Plan following a s trategic
assessment and al so to approve "classes of actions" that are undertaken in accordance with the Precinct Plan. The
Plan that is to be assessed for endorsement by the Minister is included in Part 6, Section 3.

The Strategic Assessment p rocess under the State E P Act allows for the assessment of s trategic proposals. A
strategic p roposal identifies future proposals and it also results in agreed implementation conditions to be applied to
these future proposals. A future proposal identified in a strategic proposal can be d eclared a der ived proposal by the
EPA and subsequently the E PAis notrequired to as sess t he proposal. O nce de clared, t he S tate Minister for t he
Environment m ay, by written notice, indicate which of the i mplementation ¢ onditions (if any) ap ply to t he de rived
proposal. The strategic proposal and the identified future proposals’ are outlined in Part 2, Section 4.

2.1. Commonwealth Government EPBC Approvals Process

The Precinct P lan for t he BLNG P recinct ( Part 6, Section 3) is subject to strategic environmental impact
assessment under the provisions of the EPBC Act, based on the possibility that the implementation of actions under the
Precinct Plan may adversely affect matters of N ational E nvironmental Significance (NES). A Strategic Assessment is
appropriate under the EPBC Act as there are potentially more than one future commercial proponent of actions under the
Precinct Plan.

The key steps of the EPBC Strategic Assessment process are as follows.

1) Strategic Assessment Agreement: The then Commonwealth Government Minister for the Environment, Heritage
and the Arts (the Minister) triggers a Strategic Assessment under the EPBC Act by forming a Strategic Assessment
Agreement with t he a uthority r esponsible f or t he Precinct P lan (in this c ase t he Western A ustralian State
Government) to undertake an assessment pursuant to s146. The agreement can also detail the requirements for the
assessment of impacts under other legislation; in this case the EP Act. The Strategic Assessment Agreement
includes endorsement criteria that set out what the Minister must consider when endorsing the Precinct Plan.

2) Terms of Reference: Based on the Strategic Assessment Agreement, Terms of Reference were drafted to detail
what information must be contained in the Strategic Assessment. The draft Terms of Reference were released for
public review with the Strategic Assessment Agreement and finalised in July 2008 (DSD, 2010c; Appendix A-3).

3) Preparation and finalisation of the SAR: The draft SAR will be released fora minimum eight week p ublic
review period. The Strategic Assessment will then be amended and finalised, taking into account public comments
and submitted to the Minister for consideration. Although the minimum comment period under the EPBC Act is 28
days, the State Government has agreed to atleastan eight week pu blic r eview period in recognition of the
complexity and public interest in the proposal.

4) Ministerial recommendations: The Minister may recommend modifications to the Precinct Plan.

5) Endorsement of the Precinct Plan: If the Strategic Assessment meets the terms of reference and recommended
modifications (or equivalent) have been made to the Precinct Plan, the Minister may endorse the Precinct Plan. At
this stage, no actions are yet approved under the Precinct Plan.

6) Approval of actions under the Precinct Plan: Once the Precinct Plan has bee n end orsed, the Commonwealth
Minister may, under s 146B, approve actions or classes of actions that would normally trigger assessment under
the EPBC Act. An approval under s146B may include conditions.

The approval of actions under a Precinct Plan can take place at any time following the endorsement of the Precinct Plan.
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2.2. Western Australian EP Act Approvals Process

Under Section 38 (Division 1, Part 1V) of the EP Act, the EPA may carry out an environmental assessment of strategic
proposals. A strategic pr oposal is essentially a pr oposal t hat identifies future pr oposal(s) that are likelyto have a
significant effect on the environment. The assessment process culminates in the prescription of conditions that will apply
to these future proposals. These conditions however, will not apply until a pr oposal, identified in t he assessed strategic
proposal, is referred to the EPA and declared to be derived under s39B of the EP Act. This is similar to the approval of
actions phase under the EPBC process. However, the approval of actions by the Commonwealth Minister is a separate
process and may occur at a different time to the determination of derived proposals by the EPA.

A three stage assessment process has been and will continue to apply to the Precinct Plan and future proposals addressed
by the Precinct Plan as follows:

1) Stage 1: Early strategic advice was provided by the EPA under Section 16(e) of the EP Act on environmental
sensitivities associated with short-listing of sites for the BLNG Precinct. The EPA concluded the following
regarding development of the BLNG Precinct near James Price Point:

e “The environmental impacts and risks of locating a precinct in the James Price Point area are likely to
be manageable. The risk of future expansion being significantly constrained is likely to be low.”

e “Based on the available data, the EPA considers that the James Price Point area is the least
environmentally constrained of the two short-listed sites on the Dampier Peninsula for a gas
processing precinct.”

2) Stage 2: Assessment of the Precinct Plan (strategic proposal) as described in this Strategic A ssessment under
Section 38 of the EP Act and the setting of implementation conditions that will apply to derived proposals
identified in the strategic proposal.

3) Stage 3: Declaration of derived proposal(s) that were identified as “future proposals” in the assessed strategic
proposal and the application of the relevant conditions to the proposal(s).

2.2.1. Assessment of the Strategic Proposal under Section 38 of the EP Act

This SAR has been prepared as part of the Section 38 EP Act assessment process (Stage 2 in Figure 2-1). The BLNG
Precinct strategic proposal was referred under s38 of the EP Act by the Minister for State Development (the Proponent)
to the EPA on 1 April 2008. The EPA agreed to undertake an assessment of the strategic proposal and this decision
was advertised on 14 April 2008. No formal EPA administrative procedures are currently published to outline the process
to be followed under the EP Act for the assessment of strategic proposals.

The Terms of R eference established under t he S tate and C ommonwealth Governments S trategic A ssessment
Agreement provides the broad scope for the assessment of the Precinct Plan and associated future proposals, under
both the EP Act and the EPBC Act (DSD, 2010c; Appendix A-3).

A detailed Scope of the Strategic Assessment (SoSA) and proposed studies to support the overall assessment process
were described in the SoSA that was endorsed by the EPA on 1 D ecember 2009 with reference to the Preface that
was provided by DSD to clarify the purpose of the Strategic Assessment and the information expectations at each stage
of the approvals process (refer to DSD, 2010a; Appendix A-1 and DSD, 2010b; Appendix A-2).

The SAR was prepared in accordance with the SoSA and Terms of Reference and includes a strategic level impact
assessment (including social factors), a description of the Precinct Plan (to be endorsed under the EPBC Act),
identifying future proposals (to be approved under the EP Act), and the Proponent’s view on draft conditions that may be
applied to any future proposal that the EPA may declare to be derived.

Following approval by the EPA and SEWPAC for public release, this SAR is subject to a public review period as
determined by the EPA. The Proponent then responds to public comments and m odifies the SAR as necessary. The
EPA will then prepare a report outlining its assessment and any recommended conditions.
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s Figure 2-1  Strategic Assessment Process Outline.
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A person who disagrees with the content and/or recommendations in the EPA assessment report may lodge an appeal
with the WA Minister for the Environment within 14 days of the release of the EPA report. The Minister will evaluate the
merit of the appeals and consult with decision-making authorities on whether the proposal may be implemented and, if
so, what conditions should be applied. If there is agreement that the proposal can be implemented, the Minister will
issue a statement that the strategic proposal may be implemented and prescribe the implementation conditions to
be applied. At this point in the process, there is no approval to implement any specific future proposals identified in the
strategic proposal under the EP Act. Commercial proponents wishing to construct an LNG plant in the Precinct would
need to refer a specific proposal to the EPA. Commercial proponents may request the EPA to d eclare the referred
proposal to be a D erived Proposal. T he EPA may declare that the referred proposal is a D erived P roposal if it was
identified in the strategic proposal and it was decided that it could be implemented. The Authority may declare a proposal
to be “derived” provided that:

e environmental issues were adequately assessed in the strategic proposal;
e there is no significant new or additional information justifying reassessment; and

e there has been no significant change in relevant environmental factors since the strategic proposal was assessed.

2.2.2. Declaration of a Derived Proposal under Section 39B of the EP Act

A commercial proponent (for example, Woodside) may develop a proposal and refer it to the EPA under s38, identified
under the strategic proposal (the Precinct Plan), to undertake works associated with the establishment of the BLNG
Precinct and may request that the proposal be de clared a der ived proposal (Stage 3 i n Figure 2-1). The EPA m ay
declare that the proposal is a derived proposal if the following criteria are met:

e The referred proposal was identified in the strategic proposal.
e Environmental issues raised by the derived proposal were adequately addressed in the Strategic Assessment.

¢ No significant new or additional information has arisen that justifies the reassessment of the issues raised by the
proposal.

e There have been no s ignificant changes in the relevant e nvironmental factors since the strategic proposal was
assessed.

The Proponent has also proposed in this Strategic Assessment that management plans be provided to the EPA during this
phase. These management plans and other required information will be provided for evaluation in order for the EPA to
determine as to whether the referred proposal could be a derived proposal under Section 39B. The EPA may, after
receiving the management plans and other information, request further information until it is in a position to decide whether
or not the proponent of the derived proposal has demonstrated that the proposal can achieve the environmental outcomes
that have been determined as a result of this Strategic Assessment.

If the EPA declares the referred proposal to be a derived proposal, there will be no further assessment by the EPA. The
EPA must publicly record the declaration and notify the Minister of its decision.

The Minister may then apply relevant implementation conditions (as published in the statement for the strategic proposal)
to the derived proposal and issue a statement that this proposal may be implemented, subject to these conditions, under
s45A of the EP Act. As a derived proposal may be f or implementation of only part of the strategic proposal for the
establishment of a B LNG Precinct, the Minister may apply only those conditions relevant to the derived proposal. For
example, a proposal for the Light I ndustrial Area within the BLNG Precinct could be declared a derived proposal, but
conditions ad dressing t he m arine environment may not b e relevant and therefore, may notb e ap plied to that derived
proposal.

2.3. Compliance with the Strategic Assessment Terms of Reference

Table 2-1 outlines where each of the Terms of Reference have been addressed within the Strategic Assessment Report.
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= Table2-1 Outline of where each of the Terms of Reference have been Addressed within the Strategic
Assessment Report.
Section where Terms of
Item | Term of Reference Reference are addressed in the

SAR

Project Purpose

The Report must include a general description of the purpose that a

A description of the purpose,
objectives and benefits are
described in the Introduction
(Part 2, Section 1).

The rationale for the

economic matters inclusive of site security issues;

g) An analysis of technically and economically viable gas processing
options outside the Kimberley, focusing on locations that already have
substantial industrial infrastructure, inclusive of floating LNG; and

h) Cultural heritage and Indigenous knowledge, and Indigenous
aspirations.

1 Common-user LNG Hub (the Precinct) will serve, including the resources g ! . )
the Precinct will need to function, the actions or classes of actions likely to Precinct P'af‘ is described in
be undertaken, the scope of related activities, the estimated life of the Part 2, Section 3.

Precinct, and the regional context in which the Precinct will operate. e The classes of action are
described in Part 6, Section
3.
Description of the Precinct Plan e  The Precinct Plan and
The Report must include a detailed description of the Precinct Plan to which management.arrangements
) : v : are provided in Part 6,
the Agreement relates, including (but not limited to): Section 3.
a) How the Precinct Plan has been developed and its legal standing; e The description of activities
b) Identifying the person(s) or authority responsible for its adoption or and facilities comprising the
implementation, and their jurisdiction; Precinct and its associated
c) The legal structure under which owners, managers and users of the infrastructure is provided in
Precinct will participate in the Precinct; Part 2, Section 5.
2 d) The basis of land/asset tenure; e Land and asset tenure is
e) A description of the management arrangements required to ensure the described in Part 2. Section
Precinct Plan is implemented successfully; and 7 ’
f)  Identifying the actions or classes of actions that are a subject of the
Precinct Plan, including the short, medium and long term aspects of
the actions or classes of actions at or associated with the Precinct.
These could include relevant construction, operational
and decommissioning aspects as well as a comprehensive description
of each type of development or facility comprising the Precinct and its
associated infrastructure.

. e The rationale for the
Project Focus Precinct Plan is provided in
The Report must provide the rationale for the need to develop the Precinct. Part 2, Section 3.

3 The Report must include an analysis of the impacts as they relate to the bio- | ¢  The analysis of impacts is
physical, social and economic aspects of the development proposal provided in Part 3 (Marine),
associated with the development of the Precinct. Part 4 (Terrestrial) and Part

5 (Social and Economic).
- e Site Selection Criteria are
Short-listing Process included in (NDT, 2008a)
The Report must include a copy of the finalised Site Selection Criteria, and a Appendix B-2.
comprehensive description of how the proposed site(s) for the Precinct were | ¢  Short-listing Process is
identified including (but not limited to) consideration of: iescribed in Part 2, Section
a) EPBC Act matters of National Environmental Significance (NES) (both e Matters of NES are
current and identified as prospective, including likely National Heritage discussed in Part 6, Section
values); 2.
b) Land tenure; ) , e Land tenure is discussed in

4 c) Stakeholder and public consultation; Part 2, Section 7.

d) How the Site Selection Criteria were used in the shortlisting; e  Stakeholder and Public

e) The independent verification of feasibility and technical or engineering Consultation is summarised
constraints as identified by the oil and gas industry; in Part 2. Section 9

f)  Regional environmental and social context and other relevant socio- ’ y

Description of how criteria
were used in short-listing is
provided in Part 2, Section
4,

Independent verification is
discussed in Part 2, Section
4,
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Item | Term of Reference

Section where Terms of
Reference are addressed in the

SAR

Regional, environmental and
social context is provided for
Marine (Part 3, Section 1),
Terrestrial (Part 4, Section
1) and Social (Part 5,
Section 2 and Section 3).

Viable gas processing
options evaluation is
discussed in Part 2, Section
4.

Cultural heritage and
Indigenous knowledge (Part
5, Section 3).

The Environment Likely to be Affected

under the Precinct Plan including any associated infrastructure and

and marine environments likely to be directly or indirectly impacted, for
example:

a) Components of biodiversity including maintenance of important
intact areas in protecting and maintaining ecological processes;

Act or WA listed), and new, unnamed species or taxa;

ecological communities;

the environment that will be affected,;
e) Potential National Heritage values;
f)  Any physical environmental drivers influencing the environmental

other severe weather conditions and coastal processes;

g) Any other environmental factors required to be described in the
assessment under the EP Act; and
in the area likely to be affected and including broader biological

communities, habitats and environments in which species with
Indigenous environmental/conservation values might live.

The Report must provide a detailed description of the environment likely to
be affected by the Precinct Plan, the actions or classes of actions taken

construction and operational activities. This description must identify the

environmental assets and characteristics, including biophysical processes
associated with the site(s) selected in the Precinct Plan and the terrestrial

ecological processes recognising the potential importance of large
b) Listed threatened species, other protected and significant taxa (EPBC

c) A description of ecological communities, with reference to Threatened
S Ecological Communities (EPBC Act or WA listed) or other significant

d) A description given about how uncertainties will be treated in relation to

characteristics of the site or surrounds, or influencing the potential
impacts on the site or surrounds, including tidal regime, cyclonic and
environmental impact assessment scoping document developed for the

h) Indigenous environmental values and Indigenous cultural heritage
(environmental) values, including all values held by Traditional Owners

The description of the
environment potentially
affected is provided in each
of the impact assessment
documents: Part 3 (Marine);
Part 4 (Terrestrial); and Part
5 (Social and Indigenous).

Environmental Impacts

The Report must include an assessment of the potential impacts of the

activities on the environment including matters of NES and effects of the
environment on the Precinct Plan. In particular, the assessment must
6 include:

a) A description of the potential impacts of the Precinct Plan on the
environment (including to the extent possible, information on the
degree of confidence with which impacts can be predicted and

EPBC Act);

Precinct Plan, the actions or classes of actions taken under the Precinct
Plan including any associated infrastructure, construction and operational

quantified and any indirect impacts as defined by Section 527E of the

The assessment of impacts
is provided in Part 3
(Marine), Part 4 (Terrestrial)
and Part 5 (Social and
Indigenous).

The matters of NES are
analysed in Part 6, Section
2.
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Section where Terms of
Item | Term of Reference Reference are addressed in the
SAR
b) An assessment of the nature and extent of the likely impacts on the
environment, including whether the impacts will be short or long term,
at the local and/or regional scale and cumulative impacts;
c) An assessment of the extent to which impacts on the environment are
likely to be unknown, unpredictable or irreversible;
d) An analysis of the significance of potential impacts on known (or
prospective) matters of NES — with reference to the EPBC Act Policy
Statement 1.1 Significant Impact Guidelines and other relevant
guidelines or policy advice; and
e) Reference to the technical data (including traditional/Indigenous
knowledge) and other information relied upon in assessing the
environmental impacts of the Precinct Plan, including information
collected and compiled to be consistent with the expectations of the
Western Australian Environmental Protection Authority, including, but
not limited to, that outlined in relevant position and guidance
statements.
Indigenous Impacts e Indigenous impact
The Report must include a comprehensive analysis of the potential impacts assessmer]t summary 1S
. . . . presented in Part 5, Section
of the Precinct Plan on Indigenous people and culture (including matters of 3 and included in full in
NES and those prescribed under the Aboriginal Heritage Act 1972 (WA) (AH Appendix E
Act) and the WA EP Act) that are likely to be directly or indirectly affected by ' )
the Precinct Plan, in particular, the analysis must include: ¢ Informed Consent is .
discussed in Part 5, Section
a) A description of the potential impacts, including socio-economic 3.0,
impacts, of the Precinct Plan on Indigenous people (including to the
extent possible, information on the degree of confidence with which
impacts and indirect impacts can be predicted and quantified)1;
7 b) An assessment of whether any impacts on Indigenous people
(including Indigenous heritage) are likely to be unknown, unpredictable
or irreversible;
c) An analysis of the significance of potential impacts on known listed and
unlisted Aboriginal heritage sites, objects or landscapes and values of
cultural significance with reference to the Aboriginal Heritage Act 1972-
section 5,6 and Indigenous Heritage values under the EPBC Act.
d) Reference to the technical data and other information relied upon in
assessing the Indigenous heritage impacts of the Precinct Plan; and
e) Whether the Traditional Owners have given informed consent, in a
culturally appropriate manner to the implementation of the Precinct
Plan.
Proposed Management Arrangements for the LNG Precinct and ¢ Management arrangements
Associated activities are included in Part 6,
. . I - Section 3.8.
The Report must include a description of legislation, policies, performance )
and mitigation measures that are relevant to the implementation of the » The effectiveness of
Precinct Plan, the actions and classes of actions undertaken under the management arrangements
Precinct Plan, to avoid, minimise, manage and mitigate the associated 1S pTOV'ded through the
environmental and Indigenous impacts. setting of performance
targets in Part 6, Section
The Report must include information on any other requirements for approval 3.8, and through the
8 that apply, or are likely to apply, in relation to the Precinct Plan including provision of adaptive
details of any Local or State Government planning scheme, or plan or policy management mechanisms
under any Local or State Government planning system, or State or in Part 6, Section 3.9.
Commonwealth legislation, such as:
a) What environmental assessment of the proposed project has been, or
is being, carried out under the scheme, plan or policy;
b) How the scheme, plan or policy provides for the prevention,
minimisation and management of any relevant impacts;

' Certain Indigenous information and knowledge provided as part of the assessment and consideration of approval for a Common-User

LNG Precinct is confidential and will not necessarily be made available to the public.
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Item | Term of Reference

Section where Terms of
Reference are addressed in the
SAR

c) Explicit clarification as to who is responsible for the proposed
management arrangements;

d) How the scheme will ensure that obligations contained in the Aboriginal
Heritage Act 1972 (WA) are met; and

e) How to provide effective protection for places that can be considered
under the Aboriginal and Torres Strait Islander Heritage Protection Act
1984.

The Report must set out specific management arrangements, including the
possible role of Traditional Owners in those arrangements. It must describe
arrangements that will be in place under or associated with the Precinct Plan
that are intended to ensure that development and operation of the Precinct
and associated actions and classes of actions are undertaken in a manner
designed to avoid impacts on significant environments, minimise
environmental impacts generally and enable areas beyond the hub and port
precinct to be maintained in an environmentally and an ecologically
sustainable manner.

The report must also provide a description of the likely effectiveness of these
management arrangements and to what extent they will meet endorsement
criteria at Attachment C (see Appendix A-3).

Proposed Safeguards and Mitigation Measures

The Report must identify and describe the specific measures intended to
prevent, minimise and compensate for the potential environmental impacts
of the Precinct Plan, and any measures to rehabilitate or offset damage to
the environment. The Report must recognise and detail the role that
Traditional Owners will play in these matters.

The Report should include an analysis of the expected or predicted
effectiveness of these measures. The assessment should identify the basis
(e.g. statutory or policy) for implementation of each measure and the agency
or authority responsible for ensuring implementation. The assessment must
9 also identify how the relevant agency or authority will ensure compliance
with these measures, and what steps will be taken in the event that
environmental performance is other than anticipated.

The Report must identify and describe the specific measures intended to
avoid, minimise and mitigate for the potential environmental and Indigenous
impacts of the Precinct Plan, and any measures to rehabilitate damage to
the environment or impacts on Indigenous peoples live, values, or culture.

The Report must also identify any program that is proposed to be put in
place under the Precinct Plan to monitor and report on the proposed
safeguards, mitigation and offset measures in the short and long term.

e Mitigation Measures and
Safeguards are described in
Part 6, Section 3 and after
each impact assessment
included in Part 3, Part 4
and Part 5. This includes an
assessment of the residual
significance of impact as an
indication of effectiveness.

e Implementation basis and
process are described in
Part 6, Section 3.8.

Sources of Information
For information used in the assessment, the Report must state:

10 a) The source of the information used in the assessment;
b) How recent the information is;

c) How the reliability of the information was tested; and
d) What uncertainties (if any) are in the information.

e  Throughout the document.

e The key source documents
for the description of the
existing environment and the
impact assessment are
included in technical
appendices (Appendix B,
Appendix C, Appendix D,
Appendix E and Appendix
F).
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Item | Term of Reference Reference are addressed in the
SAR
Consultation e Consultation undertaken is
The Report must include any details of consultation, in addition to the gescrlbed In Part 2, Section
statutory consultation, about the Precinct Plan, including: ) .
e  Further detail on
a) Details of the consultation process for site selection including the public consultation activities with
process and directed engagement with stakeholders, and the outcome Indigenous communities is
of these consultations; provided in Part 5, Section
1 b) Any consultation that has already taken place, including with 3.

Indigenous communities;

c) Proposed consultation about relevant impacts of the action, including
with Indigenous communities; and

d) If there has been consultation about the proposed development, and if
so, whether there is any documented response resulting from the
consultation (including how the assessment and Report have
addressed issues raised by the consultation).

Further detail on
consultation activities as part
of the social impact
assessment is provided in
Part 5, Section 2.
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3. Rationale for the Precinct Plan

The Precinct Plan would enable processing of the Browse Basin gas reserves at a single location and for commercial
proponents t o utilise fit f or p urpose i nfrastructure including c ommon-user i nfrastructure. T he i mplementation of the
Precinct Plan also provides certainty to future commercial proponents that there is a “project ready” location where the
establishment of LN G facilities would be streamlined. T here are a n umber of other benefits that would flow from the
implementation of the Precinct Plan including:

e development of the large Browse Basin gas reserves in the most effective manner;

e production of LNG which may used as a s ubstitute for other more greenhouse gas e missions intensive fuels
(such as coal);

e concentration of LNG development in one place instead of at multiple locations on the west Kimberley coastline,
thus reducing overall environmental impact;

e co-ordinated and consistent environmental management;
e development of common-user infrastructure; and

¢ enhanced economic and social benefits for the Kimberley Region and for Western Australia.

Future commercial proponents would be e ncouraged to locate in the BLNG P recinct as would it b e “ project ready”
thereby allowing streamlined consideration of future LNG development proposals.

3.1. Browse Basin Gas Reserves

The Browse Basin sits directly off the Kimberley coast and is one of Australia’s largest natural gas fields. The Browse
Basin is a large basin of approximately 140,000 square kilometres divided into four sub-basins: Seringapatam; Caswell;
Vulcan; and Barcoo (Figure 3-1). Hydrocarbon reserves for the Browse Basin are estimated at 34.6 trillion cubic feet (tcf)
of gas and more than 600 million barrels of condensate (a light crude oil) (NDT, 2008a; Appendix B-2) with total reserve
estimates expected to increase as exploration continues. Approximately 30 exploration permits are currently in place in
the Browse Basin locality.

3.2. Demand for LNG Processing Facilities in the West Kimberley

Companies with exploration interest in the Browse Basin include: Woodside and its joint venture participants (Chevron,
Shell, BP and BHP Billiton petroleum); Santos; Inpex; Nexus Energy; Shell; ConocoPhillips; and Karoon Gas. The main
obstacle to the development of the Browse Basin has been its isolation, almost 300km from the mainland and in 300 to
500 metres (m) of water.

The location of the reserve and the exploration and development of gas fields within the Browse Basin creates increasing
pressure for adjacent onshore LN G processing facilities to support development of this resource. The west Kimberley
coast is the closest coastline to the Browse Basin and the D ampier P eninsula is the most accessible part of that
coastline, being outside of the remote rocky wilderness areas of the Kimberley.

Currently, W oodside is developing three offshore gas-condensate fields in the Browse Basin namely: Torosa;
Brecknock; and Calliance within the Caswell sub-basin, located around 4 25km north of Broome (see Figure 3-1). The
estimated resource in the three fields is approximately half of the known Browse Basin reserves.

The establishment of the BLNG P recinct under the Precinct Plan would ensure that commercial proponents utilise
common infrastructure (such as the port and shipping channel) would also provide certainty for future commercial
proponents that there is an approved location with common infrastructure suitable for this purpose.
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e Figure 3-1

3.3. Carbon Footprint of Natural Gas

Selected Primary Commercial Gas Fields in the Browse Basin.

Natural gas is mainly used in the industrial sector as a fuel for the generation of electricity, but it is also used directly in
the domestic and commercial sectors as an alternative to electricity for water-heating, cooking and general heating.
Natural gas emits less greenhouse gas per unit energy basis when burnt, than coal or diesel oil. Table 3-1 shows that
the combustion of coal emits in excess of 80% more greenhouse gasses (represented as Carbon Dioxide Equivalents
(COz2-e))t han LN G perunitof energy. T helower greenhouse gas emission r ate of n atural g as makes it a

comparatively clean energy source, relative to other fossil fuels.

The other advantage of natural gas is thatit can be u sed to meet peak electricity de mands, unlike most renewable
energy sources which cannot increase output on demand. For these reasons, natural gas is considered an integral part

of a more carbon-efficient economy.

e Table 3-1 COz-e Comparison between Fossil Fuels.

Fuel combusted CO2-e Emission Factor Difference emission to LNG”
(kgCOz-e/ GJ)* (percent)
Brown coal 93.11 +81.05
Black coal 88.43 +72.27
Diesel oil 69.32 +35.39
Liquefied Natural Gas 51.33 N/A
Note: * Taken from Table 1, 2 and 3 of National Greenhouse Accounts (NGA) Factors Workbook ( Department of Climate

Change and Energy Efficiency (DCCEE) 2010).
# calculated using Table 1, 2 and 3 of National Greenhouse Accounts Factors Workbook (DCCEE, 2010).
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3.4. Environmental Advantages

Under the Precinct Plan, the BLNG Precinct would be the largest facility (50Mtpa if fully developed) of its kind in Australia
and would reduce the pressure for individual companies to propose separate smaller developments along the coast. In
comparison, the North West Shelf LNG facility on the Burrup Peninsula, operated by Woodside, is currently the largest LNG
facility in Western Australia and can process around 16Mtpa, or one third of the capacity enabled by the Precinct Plan.

The establishment of the BLNG Precinct would reduce the need for du plication of infrastructure s uch as por ts,
accommodation and roads, which would be required by individual companies if they were to build their own facilities. A
single BLNG Precinct would offer commercial proponents the economic efficiencies of shared infrastructure, and would
also reduce the environmental footprint of development compared to multiple, stand-alone LNG processing facilities.
The establishment of a single BLNG Precinct would also limit the potential disturbance to cultural and heritage values.

Specific environmental benefits of a single BLNG Precinct for processing the Browse Basin gas reserves compared with
multiple developments would include:

e asingle dredged shipping channel, thus reducing the area of seabed potentially affected;
e asingle port, therefore minimising changes to coastal processes;

e potential for shared infrastructure such as workers’ accommodation, bore fields and road networks which would
reduce the total terrestrial footprint and reduce fragmentation and edge effects by concentrating the development
at a single location;

e reduction in the potential adverse effects on cultural and heritage values through consolidation on a single site; and

e limitthel oss of visual amenity an d r ecreational accessto a single location, hence allowing for better
conservation of these values in the region.

In addition, a single BLNG Precinct would enable a coordinated and consistent approach to environmental
management and monitoring of ¢ umulative env ironmental ef fects ( for ex ample, marine w ater qual ity or air qu ality),
auditing an d control. A single facility would allow t he S tate Government (as the Precinct Plan Proponent), future
operators within the BLNG Precinct and other regulatory agencies to efficiently audit activities being undertaken in the
BLNG Precinct and ensure compliance with conditions of approval and other commitments. There would also be greater
potential for integrated and effective carbon dioxide (CO2) management.

The es tablishment o f s ingle B LNG Precinct would enable coordinated risk management and emergency response
facilities, r esources and pr ocedures. This ¢ onsolidation would provide a m ore ef ficientand t imely r esponse to
emergencies than could be achieved at multiple LNG facilities operating hundreds of kilometres apart. Emergency response
personnel, equipment and training could be located at or very close to the BLNG Precinct, and not be dependent on
other emergency response infrastructure in the region.

3.5. Economic and Social Benefits

The S tate G overnmentis seeking to en courage t he s ustainable development of the Browse B asin g as field w ithin
Western A ustralia as t here are s ubstantial e conomic an d s ocial benefits potentially associated w ith t his t ype o f
development. Gas processing is a very high revenue industry and by necessity gas processing plants are clean, highly
controlled sites with strict industry standards in safety and environmental performance.

The BLNG Precinct would require a large initial capital outlay and significant expenditure on contractors for goods and
services and payments to direct employees. The sale of the gas products would ensure that the Precinct has a positive
net impact on Australia’s gross domestic product. As an indication of the potential effect on GDP, one forecast predicted
that Chevron’s 15Mtpa Gorgon project has the potential to boost GDP by $64 billion (net present value) (Chevron, 2009a).

The Precinct would significantly increase Western Australia’s export income and the State Government would receive
direct r evenue t hrough the p ayroll t ax, es timated at up to $45 m illion pery ear d uring construction. T he m ajority of
employment is expected to be fly in/fly out (FIFO), especially during construction, which would minimise de mographic
impacts on Broome whilst supporting economic growth in both Broome and in other areas of Western Australia.
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Increases in regional and | ocal GDP would derive from s pending resulting from s upply, procurement and, to some
degree, associated new employees and their families. The development of the proposed BLNG Precinct would provide
economic op portunities f or service i ndustries t hat may not be v iable w ithout m ajor d evelopment t o support th em.
Potential industries that would benefit include specialist service providers to the oil and gas industries, freight and
transport companies, the establishment of industry-focused training, education and research institutes, and specialist
risk management and emergency response resources in the west Kimberley region. Itis predominantly during the
construction phases that there would be the greatest procurement opportunities for local businesses and contractors.
The State and commercial proponents would develop a local purchasing strategy based on the demands of the Precinct,
related activities and an as sessment of Broome and the region’s c urrent a nd future c apacity to s upply g oods and
services.

In recognition of the Precinct’'s proximity to, and potential effect on Broome, the State Government has committed to
working w ith t he commercial p roponents, Lo cal G overnment a nd t he C ommonwealth to pr ovide infrastructure a nd
services in Broome to address existing issues and to support growth in the region.

The development would also provide significant economic and other social benefits to Traditional Owners and w est
Kimberley Indigenous communities. The S tate G overnment has be en n egotiating with the KLC, who represents the
registered native title claimant group, since January 2008 to secure the areas required for the BLNG Precinct. It is the
State Government’s preference to secure the land required via an Indigenous Land Use Agreement (ILUA) under the
Native Title Act 1993 (NTA), which would ul timately r egister the c onsent of the claimants to the e stablishment and
operation of the BLNG Precinct. However, given continued questions about the authority of parties to negotiate such an
Agreement and the timing issues that this presents, in September 2010, the State announced that it would commence a
formal process under the Native Title Act 1993. This process involves negotiating in good faith with registered native title
claimants for a six-month period. If agreement cannot be reached, the State will refer the matter to the National Native
Title Tribunal for arbitration for up to a further six months, after which the Tribunal determines if the development may be
done, and if so, under what conditions.

The S tate G overnment and Woodside (as a po tential F oundation Proponent) have together committed to delivering
about $1.5 billion of social and economic benefits to local Aboriginal communities, under a Heads of Agreement signed
by the KLC on behalf of the Goolarabooloo Jabirr Jabirr claimants in April 2009. The Heads of Agreement includes:

. recognition of the claimants as Traditional Owners of the affected land;
e  providing an area of land, equivalent to that required for the precinct, to the Traditional Owners under freehold title;
e  creating new economic opportunities, including in business development and trade training;

e strengthening environmental and heritage protection including creating new conservation reserves on the Dampier
Peninsula;

o reforming of Indigenous | and tenure to help establish appr opriate titles for ho me ow nership and ec onomic
development in Dampier Peninsula communities;

. creating T raditional O wner controlled f unds f or economic dev elopment, housing, edu cation a nd cultural
preservation;

e increasing funding to improve Government facilities and services for the wider community;
e when the land is no longer needed, returning it fully remediated to the Traditional Owners; and

e requiring an equ ivalent level of commitments from future commercial proponents as and w hen they und ertake
projects at the Precinct.
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4.  Site Selection Process Development Options

This section describes the decision-making process which resulted in the site near James Price Point being selected as
the pr eferred location f or the B rowse LN G P recinct. E arlier sections de scribed t he opportunities w hich would b e
expected to arise from the development of the Browse Basin. Here the various options to develop the Browse Basin, as
a means of creating economic development for the State, are examined and the reasons for focusing upon the west
Kimberley region are expanded.

Significant known gas reserves within the Browse Basin are found at distances of more than 250km from the nearest
landfall along t he w est Kimberley c oastline of Western A ustralia (and more than 300km from James P rice P oint).
Several companies have over time considered and are continuing to consider various options for processing these gas
reserves.

While the Western Australian Government recognises this opportunity to create a significant economic opportunity for the
State, it is also conscious of the very high environmental and Indigenous values of the iconic Kimberley wilderness.

By mid 2007, the State was concerned by the pattern being followed by industry in identifying and pursuing locations for
gas processing along the west Kimberley c oastline. The State’s concern ar ose not just from an e nvironmental and
heritage perspective but also from the amount of a suitable land area available at these specific locations. Each location
previously considered had only been capable of supporting one major developer. This would have potentially created a
situation of having multiple locations dotted along the Kimberley coastline.

Under Western Australian law, future gas developers are legally afforded the right to apply to the State for land tenure
and to seek subsequent environmental and heritage approvals for a gas processing facility. Thus, it is inevitable that
unless one west Kimberley onshore location of suitable area to accommodate more than one developer is identified, ad
hoc applications would continue to be made into the future.

In response, the Western Australian Government proposed to establish a single, commercially viable gas processing site
at a suitable location to attract and facilitate at least two projects processing the gas resources of the offshore Browse
Basin t hat would provide Western A ustralia an d t he K imberley region the be st opp ortunity t o benefit in terms of
investment, business and employment. Most particularly for Aboriginal people, the development would bring major new
funding for their communities, and employment, training and business development opportunities.

A site selection process was designed which analysed a range of considerations including technical, economic, marine
and terrestrial environment, natural and Indigenous heritage, and other Indigenous and socio-economic constraints. A
range of development options were considered to determine the suitability of the State’s proposal as well as to define the
preferred location for the State’s proposed development. Development options considered included:

o floating LNG (FLNG) processing facilities;

. development at one of 43 locations in the Kimberley region (including offshore at Scott Reef, the Maret Islands or at
Wilson Point in the Camden Sound);

o sitesin the P ilbara r egion t o t he s outh o f t he Kimberley ( Onslow, B urrup P eninsula, C ape La mbert or P ort
Hedland); and

) locations to the north east of the Kimberley in the Northern Territory (Middle Arm, Glyde Point or Bynoe Harbour).

The s ite s election process u sed analyses and i nput by t he Western A ustralian G overnment, t he C ommonwealth
Government, Traditional Owners, and industry (primarily Woodside and Inpex) to identify the most suitable location for
the BLNG Precinct. The process and rationale for the ultimate choice of a site in the vicinity of James Price Point as the
location of the BLNG Precinct is described in the sections below. Some of the key considerations are also described in
greater detail below.
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Site Selection Technical Considerations

Technical constraints were the primary consideration in shortlisting a suitable site. Unless LNG development is feasible
at a location, there is no value in undertaking further, more detailed analysis of a site.

From an e conomic and technical perspective, the most feasible options were found, by the individual companies, to be
offshore processing at Scott Reef and onshore processing in the Kimberley region of WA at Wilson Point and Maret
Islands, albeit that environmental and heritage constraints for these locations were identified as extremely significant.
Some of the key e conomic and technical factors in respect to the onshore locations were the proximity to the gas
reserves to the coast, the natural port features and the land elevation.

Analysis by G affney Cline a nd Associates ( GCA) (2008) (Appendix B-1) advised thato nly c ompanies w ith t he
advantage of being able to secure low-priced infrastructure facilities (such as pipelines and existing processing facilities)
could consider locating outside the Kimberley region. Pipeline costs are likely to be in the order of $4M per km, and for
Darwin or B urrup al ternatives, of fshore pl atforms w ith compressors w ould be r equired and ¢ ondensate f rom t he
operations would more likely be s eparated, stored and loaded offshore. This would |ead to increasing costs, technical
complexity and the risk of environmental impacts.

In practical terms, this would mean that Browse Basin gas would likely be developed sequentially using existing facilities
(that is new fields would only be developed once old fields are depleted), leading to less efficient development of the gas
resources, less exploration incentives, only limited economic opportunities for the State or the nation, and less still for the
immediate regions.

Floating LNG facilities in this region are also restricted, through climatic conditions and safety requirements. Industry
generally considers floating facilities as more suitable for small, stranded or remote reserves. This is therefore not a
suitable option for most gas developers as this would severely restrict the number of tonnes per annum that can be
produced as compared to the size of the gas reserves available. For example, this option was selected by Shell for the
development of its Prelude field with estimated gas reserves of 2.5 — 3.0tcf, noting that the proposal by Woodside as a
potential Foundation Proponent is based on estimated reserves of around 15tcf. It could also lead to the ‘cherry picking’
of easier gas reserves, leaving otherwise economic resources in the ground and rendering them commercially unviable
in their depleted state.

Environment Considerations
Environmental constraints were also critical in the site selection analysis.

From an environmental perspective, the Kimberley is clearly a vast wilderness with many important values which must be
protected. In recognition of this, the State has recently announced the formation of Kimberley Wilderness Parks covering
more than 3.5 million hectares (half the size of Tasmania) including four new marine parks, a new national park and a
number of additional conservation reserves.

With respect to the environmental aspects of site selection, the objective of the State was to identify a site for which
constraints could best be managed. A particular feature of the State process was to find a site which would be sufficient
for at least two LNG projects; thus ensuring that, with the sharing of infrastructure such as a single port, the
environmental footprint could be minimized and environmental impacts managed in a coordinated and consistent way.

With respect to sites outside of the Kimberley region, despite a popular emphasis on the Kimberley environmental
values, much of the Pilbara and the Northern Territory present similar environments and values which must be managed.

Social and Economic Considerations

With respect to the social and | ocal e conomic concerns, the State is also aware that the local population values the
‘sense of place’ which the region provides, and livelihoods are also dependent upon existing industries including fishing,
pearling, aquaculture and tourism.

Notably, there is considerable opportunity to enhance the positive social and economic aspects of this project with the
appropriate site selection.
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Itis noted that the Precinct development has the potential to create an increased demand in tourism related services,
helping to balance out the otherwise highly seasonal nature of tourism, increase the occupancy of hotels and restaurants
during the off-season, increase the level of airline services (with the potential to lower costs and thus helping increase
the attractiveness for tourists).

The involvement of various agencies including the Department of Planning (DoP), Kimberley Development Commission
(KDC), and T ourism WA in the Northern Development Taskforce, and the tourism, communities and fisheries working
groups were reflective of the importance placed on the social and socio-economic considerations of site selection.

Indigenous Considerations

The s ite s election w as also undertaken w ith t he ex tensive ¢ onsultation, t owards ‘ informed ¢ onsent’, of T raditional
Owners from across the Kimberley. This was managed by the KLC as the representative body for the many groups in
the region. Issues that were taken into consideration included the cultural sensitivities of the many site locations,
including Aboriginal heritage values, as well as the economic aspirations of the various Traditional Owner groups.

As noted above, there is a great opportunity to achieve positive outcomes arising from this project. Education, jobs and
economic op portunities are particularly i mportant to the region’s Traditional Owners, helping to break a c ycle of high
unemployment, which has been characteristic of this region for many years (particularly among young men and women)
and which leads to other challenges for the local communities.

4.1. Overview of Western Australian Government Process for Site Selection

The s ite s election process was undertaken primarily by the NDT, which was established by the Western A ustralian
Government in 2007. The NDT was to recommend, to a ministerial committee of cabinet, a | ocation or locations for the
processing of natural gas from the Browse Basin by one or more operators, giving full consideration to Indigenous,
community, environmental, tourism and heritage issues.

The Taskforce membership consisted of the Directors General and/or Chief Executive Officers (CEO) of:

e Department of Industry and Resources (DolR), now DSD (Chair);

e  Department of Environment and Conservation (DEC);

e Department of Indigenous Affairs (DIA);

e  Department for Planning and Infrastructure, now Department of Planning;
e  Office of Native Title;

¢  Kimberley Development Commission; and

e  Tourism Western Australia.

The NDT was supported by a secretariat made up of representatives from the above State government agencies. The
structure of the NDT with its supporting working groups is shown in Figure 4-1.
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s Figure 4-1 Northern Development Taskforce Structure.

The

NDT established a site selection methodology and identified draft site selection criteria derived from best practice

models previously used by industry (NDT 2008a; Appendix B-2). To develop environmental criteria, the NDT convened
expert env ironmental w orking gr oups w hich d evised a de tailed m atrix of env ironmental i ndicators to as sistin t he
evaluation of specific sites in Western Australia. The Strategic Assessment Agreement was executed in February 2008

and

The
site:

1)

the need to analyse viable locations outside the Kimberley region was then included (Part 2, Section 4.2).

NDT implemented the following three-step process for site selection, which led to the identification of a preferred

Initial filtering of potential sites: This step comprised the identification of potentially s uitable c oastal and offshore
island locations based on finding areas with suitable geology and bathymetry (to accommodate large draft vessels).
The 43 sites initially identified as potentially suitable were then assessed for technical feasibility, particularly focused on
land suitability, maritime access considerations and regional constraints (Part 2, Section 4.3). This step involved the
independent r eview of pr evious w ork by i ndustry on s ite s election which inc luded analy sis of offshore options
involving gravity based or floating L NG structures, and the use of existing in frastructure on the Burrup P eninsula
(GCA, 2008; Appendix B-1). The NDT proposed 11 sites (including two suggested by the Traditional Owners) for
more detailed investigation (NDT, 2008a; Appendix B-2).

Short-listing of technically feasible sites: The 11 sites identified as potentially feasible from an engineering point of
view were then evaluated to determine the key technical, socio-economic, environmental, and heritage constraints.
A multi-criteria matrix was constructed to rank each site from least sensitive to most sensitive. This step required
significant key stakeholder consultation and involvement in risk analysis (Part 2, Section 4.4) and led to a short list
of four sites. A two part site selection report was prepared by the NDT (NDT, 2008b; Appendix B-3 and NDT, 2008c;
Appendix B-4) and was s ubjectto a pub lic comment p eriod. The NDT responded to t he i ssues raised and
provided all documentation to the EPA for advice under Section 16(e) of the EP Act.

The determination of a preferred site: A full assessment of the four shortlisted sites was conducted after undertaking
geo-technical assessments, completing environmental studies, receiving EPA advice pursuant to s16(e) under the
EP Act and engaging in further stakeholder consultations (Part 2, Section 4.5). The EPA provided independent
advice on the site evaluation process and the four short listed sites to the Minister for the Environment (EPA, 2008).
The E PA adv ised that t wo of the four sites (North Head and A njo P eninsula) w ere uns uitable for large s cale
industrial development from an environmental perspective. The EPA also advised that the environmental impacts
and risks of locating a precinct in the James Price Point coastal area were likely to be manageable. The EPA
advice was considered by the NDT in issuing its final advice on the preferred location of the Precinct.
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Following the release of the EPA advice, the NDT issued a report recommending James Price Point as the preferred
location ( NDT, 2008d; Appendix B-6). S ubsequently t he P remier a nnounced that t he pr eferred site for the BLNG
Precinct would be located in the vicinity of James Price Point.

Further work was then undertaken to determine the most suitable location for the BLNG Precinct within the James Price
Point coastal area (Part 2, Section 4.5.3).

Numerous studies by both industry and Government agencies have been conducted and were used as input to identify
potential suitable sites for gas processing in the Kimberley region. A summary of these investigations is provided in Table

4-1.

s Table4-1 Summary of Site Selection Analysis Conducted.

Date Author Description Outcome

May 2008 GCA Gaffney, Cline and Associates (GCA, 2008) Site selection technical factors
were commissioned by the NDT to suggested by the industry for
independently review the existing site screening LNG sites were considered
selection processes undertaken by Browse appropriate and comprehensive.
Basin.title hqldgr§ and com_ment on .the Report recommended seven sites
techmcal suitability of the sites cons!dered to | that could accommodate a gas
date.m the goqtext of a gas processing processing hub, each with over 950ha
precinct. This mcluded analysis of the use of of technically suitable land and a
the Burrup Penllnsula aﬂd offshore optlgns manageable marine environment.
that would require floating LNG or gravity
based structures. Refer to Appendix B-1. It concluded that there was insufficient

land available for a new single
operator on the Burrup, and that
offshore options (Scott Reef and
Echuca Shoals) which would require
FLNG or Gravity Based Structure
(GBS) required too many technical
“firsts” to recommend them.

July 2008 NDT Interim report (NDT, 2008a) which detailed the| Report recommended 11 sites for
process and criteria to be used in the further evaluation of their suitability,
selection of a preferred site and provided a based on an analysis of the technical
preliminary technical assessment of 43 sites and environmental constraints
previously identified by industry and identified at each site.

Government as having some potential for
development. Refer to Appendix B-2.

October NDT A two-part Site Evaluation Report (NDT, Report recommended four sites, all of

2008 2008b and NDT, 2008c) prepared following which were supported by the
comprehensive site evaluation and Traditional Owners for further
stakeholder consultation involving evaluation, as having the potential to
representatives with professional expertise in | be used as a site for a multi-user gas
oil and gas, the environment, heritage, fishing, | processing facility. The Site Evaluation
pearling, planning, tourism and Aboriginal Report was subject to a public
culture. Refer to Appendix B-3 and comment period with 243 written and
Appendix B-4). 46 verbal submissions received.

November | WorleyParsons WorleyParsons (2008), Browse Onshore LNG | Outcome of study fed into final NDT

2008 Precinct Browse Siting Study. The report.

WorleyParsons study involved data collection,
review and consolidation including
engagement with industry to consolidate both
current and prospective development plans to
define the scale and potential timing of
development within the BLNG Precinct.
Information provided by various proponents
during this phase of study was consolidated
so as to be non-attributable to a given entity.
The study included a site visit and technical
review. Refer to Appendix B-5.
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Date Author Description QOutcome
December | EPA EPA s16(e) advice (EPA, 2008) Based on the available data, the EPA
2008 EPA provided independent advice on the NDT | considered that the environmental

site evaluation process and the four sites issues at James Pnc;e Point and

short-listed for a LNG processing precinctin | Gourdon Bay were likely to be

the Kimberley including: manageable. Gourdon Bay was

considered the least environmentally

e James Price Point; constrained of the four sites for a gas

e Gourdon Bay; processing precinct, while North Head

e North Head; and and Anjo Peninsula were considered

e Anjo Peninsula. not suitable.
December | NDT Final Site Selection Report (NDT, 2008d) was | Report recommended James Price
2008 released which made recommendations on Point as the preferred location of BLNG

the nomination of a preferred location in the Precinct.

Kimberley for the establishment of a multi-

user LNG processing precinct.

Findings were drawn from studies

commissioned from WorleyParsons on the

geotechnical suitability of sites and analysis of

various development options outside the

Kimberley and from the continuing

assessment activities of State and

Commonwealth government agencies. The

comparison of sites for this report included a

preliminary assessment of economic viability.

Refer to Appendix B-6.
January GHD Comparative analysis of the Feasibility of Fifty-six options for a Precinct location
2009 Alternative Locations for the Development of | were evaluated. Any greenfields site

a Liquefied Natural Gas Precinct (GHD, greater than 500km from the gas field

2009a) was commissioned by SEWPAC was determined to be prohibitively

(then the Commonwealth Department for expensive.

the Environment, Heritage, Water and the

Arts (DEWHA)) to provide an assessment of

location options for a BLNG Precinct outside

of the Kimberley. Options included:

e Pilbara;

o Northern Territory; and

e Offshore.

Refer to Appendix B-7.
July 2010 WorleyParsons | The Browse LNG Precinct Master Plan report | WorleyParsons prepared a Master Plan

(WorleyParsons, 2010) documents the basis
of design and key features of the Browse LNG
Precinct. It provides flexibility to users to
negotiate a preferred plot plan with
Government to accommodate varying
technology options, approaches to design,
construction and development methodologies,
while maintaining well defined land and water
parameters.

Refer to Appendix B-8.

addressing the following key aspects of
the precinct:

e  Gas processing technology and
footprint scenarios;

¢ Numbers of potential proponents
and how they might be integrated;

e Onshore laydown and construction
support areas;

e  LNG marine facilities;

e Corridors connecting key
components of infrastructure; and

e  Construction marine support
facilities.

Importantly the Master Plan led to the
agreement in December 2009 of an
agreed footprint for the Precinct to the
South of James Price Point.

The Finalised Master Plan was released
in September 2010.
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4.2. Site Options outside the Kimberley Region

The Strategic Assessment Agreement Terms of Reference requires “an analysis of technically and economically viable
gas processing options outside the Kimberley, focusing on locations that already have substantial industrial
infrastructure, inclusive of floating LNG”. An analysis of these options is provided in relation to environmental and social
aspects as well as technical and economic aspects. Itis important to note that the economic aspects necessarily cover
potential benefits to and/or impacts on the State of WA and regional and local economies as well as economic aspects
that relate to the commercial viability of options.

As well as the site visit report prepared by WorleyParsons which considered both Darwin and the Burrup Peninsula as
options (WorleyParsons, 2008; Appendix B-5), the then DEWHA (now SEWPAC) engaged independent consultants GHD
to prepare a comparative analysis of the feasibility of location options for the development of a common-user BLNG
Precinct outside of the Kimberley region (GHD, 2009a; Appendix B-7). Sites within the Pilbara and Northern Territory
were considered as well as offshore options such as floating LNG and gravity based s tructures. O pportunities and
constraints of these options are summarised in Table 4-2 and described below.
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s Table 4-2 Identification of Issues and Constraints for Other Site Options.
Region Technical Environmental Social Economical Outcome
Pilbara
No Aboriginal heritage sites
. identified from databases
. No conservation parks/reserves around .
. ’ except near town of Onslow;
mainland; and and
. No critical habitats identified under EPBC Act. o .
pportunity for employment
from Aboriginal communities.
Onslow . Dredging volumes required; .
region . Risk of flooding; Native title extends over half Not feasible
. Land constraints given development . Mangrove communities in vicinity of mainland the potential sites; .
of Ashburton north and proposed sites; Limited available labour in glstgnce fen Brgwse
. . . . . . asin (~1200km); and
Wheatstone and Macedon projects; e  Two islands on the Register of National Onslow; and Significant infrastructure
e Distance from Browse Basin Estate (RNE); and Services/ infrastructure in reguired
(~1200km); and . EPBC listed species potentially present. Onslow would require ’
e Distance from existing industrial significant upgrading.
infrastructure in Pilbara.
. LNG infrastructure already
established on Burrup Peninsula; .
. ) . No conservation parks/reserves around . . .
. Sites near Dampier have good access mainland: and Sizable employment base in Somellnfrastructure already
to deep water; and «  No critical habitats identified under EPBC Act. Karratha. established.
e  Good regional infrastructure
established.
. Burrup airshed levels approaching constraints
with existing developers;
Dampier/ |® Arange of dredging requirements for | ¢ Islands off Cape Preston are nature reserves; Fishing, boating and tourism Unlikely to be
Karratha the sites; e  Dampier Archipelago is listed on National may be affected,; feasible
e  Space restrictions within lease Heritage List; Native title over area still to be
boundaries; . Marine environment of Dampier Archipelago negotiated;
e Shipping channel restrictions; affected by recreation and commercial Large number of registered Distance from Browse
e  Limited berth availability and available activities; Aboriginal sites; and Basin (~1200km).
space to align trunkline and shore e  EPBC listed species may be present; A National Heritage Area is
crossings; and . Mangrove communities along coast; established over a significant
. Limited land area available for . Beaches may be used by turtles; area to protect Indigenous
development. . Burrup has diverse and unique vegetation ; heritage including rock art.
e Diversity of coral and fish species; and
e  Offshore islands all on RNE.
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Region Technical Environmental Social Economical Outcome
No critical habitats identified under EPBC Act;
e  Existing shipping channel. and
No conservation/ marine reserves.
Cape : Unlikely to be
Lambert |e  Only 135ha available without impact ¢ gtalqu -Zoredd IRtur?I and L d iderabl feasible
on mangroves: ' ' rategic Industry; : gcate ata considerable
. 10m dee Watér located 2.5km EPBC listed species may be present; . European cultural sites distance from existing
offshore'pand ’ Mangrove communities along coast; and identified at Cossack; industrial infrastructure; and
. A roxir:natel 960km from Browse One island on RNE. . Native title over all sites; and Distance from Browse
ngin y e  Some registered Aboriginal Basin (~960km).
: sites.
e  No European heritage sites
° Multit;lusrt]ar(tj:ieepdwater el No marine parks adjacent to mainland; and i) : i
established; an o . : e . e Town has better capacity than
e Suitable land areas available. hociticalinabiiatsldentiiedinderERBC At other regions to manage influx
of personnel.
Port Not feasible
Hedland |e  10m deep water not readily
ELEEESSE SRl fiEn i (e . Native Title over whole area;
e 210m elevated land close to the coast Offshore islands are nature reserves; and ’ Distance from Browse
p - . ) . and )
not available; and EPBC listed species potentially present. . - . Basin (~800km).
e  Registered Aboriginal sites.
e In excess of 800km from the Browse
Basin.
Darwin
e Infrastructure exists including all e Darwin and Palmerston have Existing infrastructure
weather access, power and rail; and Only minor dredging required. capacity to provide local labour allows for some synergies
. Only minor dredging required. and services. in development.
Middle Monsoon vine thicket and mangrove Potentially
Arm * Ava""!b'e e (5 Iiee (1 =Eth . I Sedsti e el (.:onservatlon, Distance from Browse feasible
rezoning of land would be required; Northern quoll recorded; Basin (~930km); and
and Other EPBC listed species may be present; . Number of archaeological sites. . L
. . ) . Upgrading of existing
. Would require construction of a May result in loss of saltwater crocodile TR ETE EElies
pipeline up to 930km in length. habitat; and q ;
Potential for Acid Sulphate Soils to occur.
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Region Technical Environmental Social Economical Outcome
e Does not appear to be of major significance e Distance from Browse
to whales or dolphins. Basin.
Glyde v ti . .
Po)i/nt e Contains an environmentally sensitive area; * :\latI'V: tltlgtnot rel\?'ol'hl/—led"t Not feasible
Dredging volumes required; e EPBC listed species may be present; ° Igg l:st?esr ,s' gl CIR208
Possible presence of WWII e Howard Springs toadlet recorded; . Glygde Po,int is zoned public « Distance from Browse
unexploded.ordnances; . . Ma){ res_ult in loss of saltwater crocodile open space and would require Basin (~900km); and
Would require construction of over habitat ; N ) .
L . . . rezoning; and e Greenfield Site.
900km of pipeline; and e Potential for acid sulphate soils (PASS) to e Aoproximately 90km from
No existing infrastructure or services. occur; and nggrest comn{unity and
e Proposed marine park in vicinity. services.
Bynoe Wéﬁﬁli fﬂ:rzoggt(;ttgé{;g:ipg\?;r Contains subtidal reefs and largest known No registered Aboriginal sites )
Harbour 800km ofq iveline: seagrass bed west of Darwin; No nearby communities to e Distance from Browse Not feasible
Consi dera‘t))lz dre& e lenath to Areas proposed to be a marine park by NT provide labour or services; and Basin (~800km); and
navigable waters: agnd 9 government; and Zoned rural and would require e  Greenfield site.
gable W ’ . EPBC listed species may be present. rezoning.
No existing infrastructure or services.
Offshore
Environmental footprint limited to moorings
and subsea pipelines; Pressurg on tovyps i . .
Can be located to avc;i d conservation areas communities mitigated through . Option is considered to
: fly-in/fly-out; and reduce costs as long
FLNG Increased gas use efficiency. f;m:;?toerl]yl’)::ﬁﬂc fimary producer habitat Remote location could minimise pipelines not required; and Not feasible
(BIE’PH) is anticipa{)ed torgepshort-term and impact on other land and . Increased operational
recolonisation likely after completion of g]eg:g?i obnusmesses EllEEet7in ot
construction. P ’
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Region Technical Environmental Social Economical Outcome

Reliability more affected by weather

and environmental conditions than a M . . d

land-based facility; Risk of loss of containment and resulting ai? yo:teclqunraarggsrl?: naenarb

Capacity is smaller (1-5Mtpa) contamination of surrounding waters; Limited evacuation potential tovf/)nS' air)1?:| y

therefore not appropriate for a BLNG Stormwater management is limited; and due to remote location. Ve Ii’ttle opportunity for

Precinct; Potential for impact on EPBC listed species. ry PP y

; synergy.

Unproven technology; and

Higher risk of loss of containment.
Impact on BPPH is anticipated to be short- Remote location could minimise More than one LNG facility

Provides additional protection against term and recolonisation likely after completion impact on other land and could be located on a GBS,

vessel collision by reducing vessel of construction; and marine businesses already in making shared

movement. Can incorporate CO, capture with operation. maintenance and utility
sequestration. services possible.

GBS Not feasibl

Potential for impact on EPBC listed species; ot feasivle
Environmental footprint greater than FLNG;

Shallower positioning may increase Reduced vessel motion and therefore Limited evacuation potential

occurrence of wave action. reduced risk of loss of containment; and due to remote location.
Smothering of benthos may occur during
construction and day to day operation.

Source: Adapted from GHD, 2009a; Appendix B-7.
Key
Positive
Negative
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4.2.1. Onshore Options

4.2.1.1. Pilbara

The Pilbara offers num erous s ites that may be t echnically v iable, ho wever, many of t hese sites w ould be
prohibitively expensive to develop as they are greenfield sites greater than 500km from the gas fields. Economic
analysis has concluded that a site greater than 500km from the gas field may be viable but only if it is in an existing
developed area with services (such as brownfield sites). Pipelines longer than 500km are likely to require
compressor stations along the route, thereby adding to the cost of development. Longer pipeline distances involve
more changes in sea floor elevations which can affect the physical properties of liquids in the gas. This can lead to
significant operational difficulties. GCA (2008) (Appendix B-1) concluded that, for economic and energy efficiency
reasons, the distance to the BLNG Precinct from the fields should be 400 to 500km, at a maximum. A secondary
environmental cost of transporting the gas the additional distance would be generation of additional CO, emissions
associated with the compressor stations.

Sites within the Pilbara that may be economically feasible as a location for the BLNG Precinct are limited to those
sites with existing industrial infrastructure, as this will assist in offsetting the additional costs of the longer pipelines.

A number of Pilbara sites were evaluated by GHD (2009a) (Appendix B-7) including:

. Onslow region;

. Dampier/Karratha (Burrup Peninsula);
. Cape Lambert; and

. Port Hedland.

Port Hedland offers brownfield industrial development sites but does not have deep water nor does it have land
more than 10m above sea level close to the coast. Cape Lambert and the Burrup Peninsula meet the basic marine
and terrestrial criteria as a site for L NG processing, with the B urrup offering t he adv antage o f existing L NG
infrastructure and the availability of disturbed industrial land with developed port facilities and shipping channels.
However, these brownfield sites are likely to be constrained by other technical aspects and e nvironmental and
heritage impacts (GHD, 2009a; Appendix B-7). Whilst it may be e conomically feasible for a developer such as
Woodside to use a brownfield site in the Burrup, as it already has existing operations, this will not be the case for
the many other potential developers in the Browse Basin as they do not hold an interest in any existing brownfield
sites outside the Kimberley.

Recent consultation indicates that the local facilities and services of Karratha and Dampier are already under
significant stress due to rapid population growth caused by the primary resources expansion. Development on the
Burrup or at Cape Lambert could further exacerbate these problems (GHD, 2009a; Appendix B-7). From a State
perspective the economic benefits that further growth in the LNG sector would bring are likely to be more beneficial
to the Kimberley region than to the Pilbara region which already has a significant and diverse economy from the
minerals and petroleum sectors.

Both W orleyParsons (2008) (Appendix B-5) and G HD (2009a) (Appendix B-7) concluded t hat, although t he
Pilbara Region generally, and the Burrup Peninsula in particular, remained an option, itis |less attractive than
development in the Kimberley region due to economic and development issues and the marginal reduction, if any,
that could be achieved in net environmental and heritage impacts over the short-listed sites in the Kimberley. It is
inevitable that proposed developers in the Browse Basin will require a Kimberley coastline location to process their
gas at some point of time in the future and will apply to the State and Commonwealth regulatory agencies for such
a proposal.
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42.1.2. Northern Territory

Potential BLNG Precinct locations are limited in the Northern Territory and the following three sites were considered by
GHD (2009a) (Appendix B-7):

. Middle Arm;
. Glyde Point; and
. Bynoe Harbour.

Both G lyde P oint and B ynoe H arbour w ere greenfield sites with no existing i nfrastructure. D evelopment of a
greenfields site beyond 500km from the resource is considered cost prohibitive due to the length of the pipeline
and additional infrastructure such as compressor stations required. These Northern Territory sites are over 800km
from the Browse Basin and therefore the two greenfields sites were excluded from further consideration.

Middle Arm is the most viable site option in the Northern Territory due to the presence of existing infrastructure to
support LNG production. However, a project of this size would affect port and harbour op erability, w hich could
require substantial upgrades or other changes. T here are both e nvironmental and op erational constraints that
reduce the suitability of the Middle Arm site. The site is in close proximity to mangroves and vine thickets and
supports saltwater crocodile habitat.

From a State perspective it is also clearly less than desirable for the substantial economic and social benefits that
would flow from the BLNG Precinct development to go to the Northern Territory rather than to Western Australia.

4.2.2. Offshore Options

GHD (2009a) (Appendix B-7) indicates that offshore LNG facilities such as floating LNG or GBS offer s everal
advantages over land based LNG facilities including reduced environmental footprint, reduced pipeline costs and
increased e nergy ef ficiency. H owever, both t echnologies also h ave significant limitations t hat m ake them
unsuitable for the BLNG application, at the scale required.

FLNGs are a relatively new technology and no commercially operated facility is currently in use. Typical individual
FLNG facilities are being designed to process from 1 to 2Mtpa with the largest proposed FLNG being designed to
process up to 4Mtpa of LNG and condensate. While larger FLNG facilities have been discussed, none have been
designed or constructed. FLNG systems are typically proposed for small or stranded gas fields that cannot be
accessed otherwise. The use of FLNG for fields with larger reserves and with feasible, land-based p roduction
facilities, are not economical. For comparison, typical export scale units can produce between 2.5 and 8Mtpa, and
can be combined to support a multi-user BLNG Precinct with an ultimate capacity of up to 50Mtpa.

GBS facilities have a greater capacity than FLNG facilities and more than one LNG facility could be located on a
GBS. However, they are restricted to shallow water and are most suitable for relatively benign oceanic conditions.
While multiple GBSs can be combined, it would not be economically viable to develop the capacity envisioned for
the BLNG Precinct. Thus, for either offshore option, each producer would be likely to make individual investments
in facilities, which would yield limited opportunity for synergy. At this stage, the developing technologies are not
suitable for large gas resources such as the Browse Basin gas fields (GHD 2009a; Appendix B-7).

The use of GBS was one option considered by Woodside which proposed locating the facility at Scott Reef which
lies within the Browse Basin. In its evaluation of this option, GCA (2008) (Appendix B-1) noted that the technology
required had not been demonstrated and that any proposal to move directly to a precinct scale should be seriously
questioned. GCA (2008) (Appendix B-1) also noted that INPEX had considered an offshore site at Echuca Shoals
and had ruled it out on the basis of the significant technical challenges it presented.

Neither of these offshore options would provide the synergistic benefits of a combined gas processing facility that is
one of the primary objectives of this strategic proposal. Offshore development would further limit the economic
benefits to Western Australia from both operation and construction as it is most likely that FLNG or GBS would be
built overseas and transported directly to site.
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4.3. Initial Filtering of Kimberley Sites

The NDT commenced its process of site selection by commissioning GCA to undertake an independent review of
the work previously undertaken by Inpex and Woodside to identify potentially suitable sites (GCA, 2008; Appendix
B-1). The NDT requested that GCA review technical criteria used by Inpex and Woodside in its screening of some
43 Kimberley sites (shown in Figure 4-2) and to conduct their own evaluation of sites previously short-listed by
industry. T his evaluation was based on technical viability only, which was a combination of the engineering and
economic criteria outlined in Table 4-3.

GCA concluded that the criteria used by industry in t heir single operator LNG plant site selection process were
“appropriate and comprehensive”. On this basis, GCA adapted the technical criteria and utilised these criteria in
their independent assessment of a range of sites within the Kimberley to determine their technical viability (Table
4-3). GCA also considered whether each site had sufficient land area for a stand-alone plant (300ha), a multi-
operator plant site (600ha) and a gas processing hub site (950ha).

The anal ysis undertaken by GCA w as c onsistent with previous conclusions by i ndustry and confirmed that the v ast
majority of s ites previously deemed t echnically unv iable s hould no t be i nvestigated further. G CA i dentified seven
locations that could accommodate a gas processing precinct, with over 950ha of technically suitable land with a manageable
marine environment:

. Bigge Island;

. Wilson Point;

. Cape Leveque;

. North Head/Perpendicular Head;
o Packer Island;

. Quondong Point; and

. Fisherman’s Bend.

GCA only addressed technical viability in their analysis and some sites identified as viable had already been rejected by
industry due to environmental or socio-economic constraints. These rejected sites included Bigge Island, Champagney
Island, Fisherman’s Bend and Cape Leveque.

Using results from the GCA analysis and previous work by Inpex and Woodside, the NDT identified the following nine
sites f or further t echnical i nvestigation a nd as sessment related to A boriginal h eritage and c ultural values and
environmental constraints:

. Gourdon Bay;

. Quondong Point;

. James Price Point;
° North Head;

. Perpendicular Head;
° Packer Island;

. Koolan Island;

. Wilson Point; and

. Maret Islands.

The NDT included some sites that only offer sufficient land area for a single operator LNG plant and would not meet the
land area criteria for a BLNG Precinct.

In addition to the above sites, the Traditional Owner Taskforce, established by the KLC, requested that the NDT reconsider
Cape Voltaire and evaluate the Anjo Peninsula situated north of Cape Bougainville for a potential site.
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s Figure 4-2 Locations Considered for BLNG Precinct.

REVISION 1 - DRAFT FOR PUBLIC REVIEW (DECEMBER 2010) PAGE 4-15



Browse Liquefied Natural Gas Precinct — Strategic Assessment Report Department of State Development
Part 2: Strategic Assessment Process, including Site Selection, Facilities Government of Western Australia
Description and Consultation Process

= Table 4-3

Technical Criteria Used in Initial Site Selection.

Aspect

Criteria

Location

Close as feasible to gas field (pipeline distances greater than 250-300km were likely to
require an off-shore platform to strip water and condensate from the gas and distances
greater than 500km were likely to require an additional gas compression stage and
infrastructure).

Maximum distance from the LNG plant to the LNG storage tanks should be no more than
5km. Maximum distance from the storage tanks to the loading berth should be no more
than 5km. An optimum distance would be 1km for each.

Proximity to geological formations potentially suitable for the sequestration of CO, gas.

Land area
requirements

A gas processing hub of up to 10 trains allowing for some downstream processing would
require in excess of 950ha. Additional land would be required for a construction lay-down
area and work camp.

Terrestrial site

Elevation above 10-20m Australian Height Datum (AHD) to protect hub from surge tides

characteristics and extreme weather events.
o Elevated site close to coast (<4km to loading facilities —to limit length of the cryogenic gas
line).
e Reasonably level site to minimise earth works and ground disturbance (approx 300+ha for
a single operator site).
o  Geotechnical stability and workability, sands/rock to reduce piling requirements. Land
slope less than five degrees at plant location.
Marine site e Deep water (14m) access at port with limited need for dredging.
characteristics e Site should have capacity for:

1) port/jetty capacity for multiple berths and jetty length <2km;

2) 15m draft berth box to accommodate the anticipated mix of vessels associated with
an LNG hub; and

3) 700m swing basin and, should a channel need to be dredged, a minimum channel
width of 300m.

Reasonable shelter from long duration swell waves, minimal breakwater requirement.
Substrate suitable for port infrastructure.

Low ocean currents required for safe shipping ingress and exit. Wave heights and periods
within acceptable range for berthing and port access.

Suitable shoreline access for gas pipelines.

Acceptable maximum currents for LNG carrier manoeuvring (Woodside study):

1) cross current for channel transit: 1 knot (kn);

2) cross current alongside jetty for berthing: 0.6kn;
3) along berthing line when moored: 5.0kn; and

4) cross current when moored: 0.8kn.

Domestic gas
requirements

Ability to include domestic gas delivery options including domestic gas pipeline
corridors.

Source: NDT, 2008a; Appendix B-2.
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4.4, Short-listing of Technically Viable Sites

The nine sites previously identified as technically viable plus the two sites requested to be included by the KLC were
then further evaluated in the context of their environmental, heritage, technical and socio-economic constraints.

4.4.1. Methodology

The objective of the evaluation was to determine the extent of any key environmental, heritage, technical and socio-
economic constraints of each site in relation to the development of a BLNG Precinct. The studies undertaken to
support the assessment were:

. DEC 2008, Preliminary Reconnaissance Survey of Benthic Habitats in the Anjo Peninsula, Kimberley Bioregion.
Western Australia, Prepared by the Marine Ecosystems Branch for the NDT, October 2008.

. Fry et al. 2008 (Appendix C-4), Benthic habitat surveys of potential LN G hub locations in the Kimberley region,
Prepared for the Western Australian Marine Science Institution on behalf of the NDT, October 2008.

. Western Australian Museum 2008, Intertidal Habitats of Selected Sites in the Canning Bioregion — Preliminary Field
Results, Prepared for the NDT, June 2008.

o Holley and P rince 2008, Data R eport — Report N 0. 200 8-03 H istorical dat asets of d ugong ( Dugong dugon)
Observations in the Kimberley Region of Western Australia, Edith Cowan University and DEC.

. Eliot & Eliot 2008, C oastal Geomorphology: P roposed LNG H ub Lo cations in t he Kimberley R egion Western
Australia, Prepared for the NDT, Damara WA Pty Ltd, September 2008.

. ENV Australia 2008a (Appendix C-14), Perpendicular Head-North Head, Packer Island, Coulomb-Quondong, and
Gourdon Bay Vegetation Assessment, Prepared for DolR, October 2008.

. ENV Australia 2008b (Appendix C-15), Perpendicular Head-North Head, Packer Island, Coulomb-Quondong, and
Gourdon Bay Flora Assessment, Prepared for DolR, October 2008.

. ENV Australia 2008c (Appendix C-16), Perpendicular Head-North Head, Packer Island, Coulomb-Quondong, and
Gourdon Bay Terrestrial Fauna Assessment, Prepared for DolR, October 2008.

. ENV Australia 2008d, Anjo Peninsula Flora and Vegetation Assessment, Prepared for DolR, October 2008.
. Hammond, R. 2008, Visual Landscape Study, Prepared for NDT.

4.4.1.1. Selection Criteria

The NDT developed a site-selection methodology and, jointly with D EWHA (now SE WPAC), i dentified s ite-selection
criteria derived from best practice models used previously by industry and government. The site selection criteria were
incorporated into a multi-criteria matrix to facilitate a qualitative comparison of the potential impacts of the BLNG Precinct
at the 11 sites identified in the interim NDT report (NDT, 2008a; Appendix B-2).

The site-selection criteria were released for four weeks of public comment (together with the Commonwealth draft Terms
of Reference) and subsequently modified.

The final s ite s election c riteria w ere an annex ure t o t he Strategic A ssessment A greement b etween the S tate and
Commonwealth governments.

4.4.1.2. Independent Assessment against Agreed Site Selection Criteria
Two independent site evaluations were undertaken:

1) An assessment by an Independent Assessment Group; and
2) A site evaluation panel set up as an inter-agency panel to report directly to the NDT.

REVISION 1 - DRAFT FOR PUBLIC REVIEW (DECEMBER 2010) PAGE 4-17



Browse Liquefied Natural Gas Precinct — Strategic Assessment Report Department of State Development
Part 2: Strategic Assessment Process, including Site Selection, Facilities Government of Western Australia
Description and Consultation Process

The Independent Assessment Group included nominated representatives from each of the working groups formed to
review and provide feedback on particular issues. The working groups were set up in August 2007 and included:

. Three environmental working groups:

1) marine experts;
2) terrestrial experts; and
3) general.

. Community reference group;
. Fisheries working group; and

. Industry reference group.

The membership of each group is outlined in NDT (2008a) (Appendix B-2). The Terms of Reference for all groups is
listed in (NDT, 2008a; Appendix B-2) and included:

. review of draft site selection criteria and consideration of a short list of sites based on available information;
. identification of a preferred site; and

. consultation during strategic environmental assessment processes for review of a preferred Precinct site, and
review of national heritage values.

The working groups provided input through the Independent Assessment Group. Their assessment of the 11 sites was
published in an appe ndix of the Site Evaluation Report (NDT, 2008b; Appendix B-3 and NDT, 2008c; Appendix B-4).
The key issues identified through the process are also documented in the NDT Interim Report (NDT 2008a; Appendix B-
2).

The Site Evaluation Panel reported directly to the NDT and was made up of senior officers with relevant expertise from a
range of government departments and organisations including:

. Department of State Development;

. Department of Environment and Conservation;
o Department of Indigenous Affairs (DIA);

. Department of Planning;

o Office of Native Title (ONT);

. Department of Fisheries (DoF);

° Tourism Western Australia;

. LandCorp;

. The Heritage Council; and

. Kimberley Development Commission.

4.4.2. NDT Site Evaluation Report

Each of the 11 sites identified in the NDT Interim Report was assessed and the environmental constraints, technical
attributes and socio-economic impacts of each site was rated on a qual itative scale, ranging from “advantage major” to
“disadvantage significant.” The results of each assessment were shown in a matrix included in the Site Evaluation
Reports (NDT, 2008b; Appendix B-3 and NDT, 2008c; Appendix B-4).

The NDT Site Evaluation Reports (NDT, 2008b; Appendix B-3 and NDT, 2008c; Appendix B-4) were released for a 28-
day public comment period from 15 October to 11 November 2008.

All s ites a ssessed h ad significant di sadvantages for at least o ne criterion. M ost s ites w ere as sessed as h aving a
significant impact on either land-based or marine-based tourism except for Koolan Island and Anjo Peninsula. However,
Koolan Island was disregarded as a potential site as it does not have enough land available for a LNG Precinct. Maret
Islands were also ruled out primarily because there is insufficient land to meet the area requirements of a LNG Precinct.
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Several sites were assessed as being unsuitable due to a combination of significant environmental, Aboriginal heritage,
technical and tourism constraints. A summary of the findings is presented below.

a) Packer Island: presence of sensitive ecological communities such as mangrove forests, tidal creeks, monsoonal
vine thickets and mobile dunes. It is also an aggregation area for humpback whale cows and calves. The area also
has Aboriginal cultural significance and development of the site was not supported by the Traditional Owners. The
area would require significant site works as the coastal geomorphology is seen as unstable and low-lying lands near
the coast would require infill.

b) Wilson Point: lies within Camden S ound area, w hich is recognised as a central humpback w hale c alving
ground. The area is within a region of outstanding natural, indigenous and historical values, which potentially include
values that may meet criteria for national and possibly international heritage listing. The cost, difficulty and
impact of creating 1000ha of level land were also considered to be prohibitive.

c) Cape Voltaire: road access to such a remote location would introduce a range of environmental risks, including
pests and weeds to a region of outstanding natural, indigenous and historical values. These have the potential to
include values that may meet criteria for national and possibly international heritage listing. The tourism industry
also believes that development of this site would have a major undermining impact on marine tourism in this area.

d) North Head and Perpendicular Head: are close to each other and their assessments were very similar. Both
were considered technically viable, however only North Head was selected to undergo further evaluation of site
suitability as it was considered less constrained than Perpendicular Head. Perpendicular Head has a larger number
of Aboriginal outstations near to the site and is likely to be important as dugong habitat. NDT recognised that North
Head would need very innovative design and operational strategies to avoid significant impact on the whole of the
north of the Dampier Peninsula, as it is situated within a whale migration aggregation ar ea. M oreover, the
development would be in conflict with the Aboriginal tourism sector.

e) James Price Point, Quondong Point and Gourdon Bay: were assessed as being the only sites that did not have
any significant disadvantages in regard to the e nvironmental criteria, both by the Site E valuation P anel and the
Independent Assessment Panel. Quondong Point was ruled out from further evaluation, as James Price Point was
deemed the more suitable location in the same coastal area.

Based on the site evaluation criteria, James Price Point, Gourdon Bay, North Head and Anjo Peninsula were selected for
further ev aluation of site s uitability. T he as sessment of Anjo P eninsula could not be completed at this stage of the
selection process as on-ground technical and environmental studies were not yet completed.

4.5. Determination of a Preferred Site

The N DT under took f urther evaluation of t he f our s elected s ites by en gaging WorleyParsons S ervices Pty Lt d to
undertake geotechnical assessments of the sites, complete environmental studies and hold further consultations with
industry, the KLC, Aboriginal communities and local Government. The comparison of sites also included a preliminary
assessment of the economic viability of the sites alongside those criteria used in the site evaluation process.

The NDT also considered the advice of the EPA on the four shortlisted sites. Their assessment and conclusions are
presented in the final report (NDT, 2008d; Appendix B-6).

45.1. Methodology

The Browse On-shore LNG Precinct Siting Study (WorleyParsons, 2008; Appendix B-5) investigated key opportunities
and constraints associated with each site based on geotechnical studies and project definition information from potential
gas processing proponents. For the purpose of the study, WorleyParsons assumed that the BLNG Precinct would allow
for the co-location of at least two LNG processing operators sharing non-processing critical infrastructure.
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WorleyParsons developed guiding principles for the near-shore and on-shore aspects of the development:

° Nearshore

1) The location of onshore infrastructure to be d etermined by closest access to deep w ater (required to
minimise dredging and the length of shipping channels);

2) The provision of breakwaters where required to ensure a target berth operability of 98 percent;

3) The provision of a single common u ser turning ba sin, s hipping channel, Marine Facility and tug boat
pens; and

4) The use of single user LNG loading facilities to ensure processing efficiency.

o Onshore

—_

The location of LNG storage tanks to be as close as practical to the jetty location and berth;

)
2) The location of the LNG trains to be in-line with prevailing winds to assist with cooling of the plant;
3) The location of the LNG trains to be in close proximity to the LNG storage tanks; and
4) The accommodation and air support infrastructure to be shared between operators.

The environmental evaluation of the final four sites was based on advice provided by the EPA in accordance with Section
16(e) of the EP Act, advice from DEWHA (now SEWPAC), input from public comments received on the previous NDT
site evaluation reports and further consultation with the KLC and Traditional Owners.

A preliminary review of the social impacts associated with each site was also undertaken during this process.

45.2. The Preferred Site

Table 4-4 outlines the key constraints of each site. It was used as the basis of the rationale for the selection of the
preferred site. James Price Point was determined to be the preferred location for a LNG Precinct as it was the only site
where all identified constraints were considered manageable and has several advantages ov er other s ites on
environmental, Indigenous, socio-economic, community, tourism and technical grounds. The rationale for the preference
of James Price Point over the other three sites includes:

1)  North Head was considered more economically viable than James Price Point as it is closer to the gas fields and
access to deep water is close to the coast. However, it was ruled out as an option due to environmental and social
constraints. North Head is close to whale calving and resting grounds and dugong habitat. The EPA considered that
the environmental risks are unlikely to be readily or reliably manageable in this area. Development of North Head is also
likely to have significant social impacts on Aboriginal communities and outstations in the vicinity of the site. Some of
these outstations within 10km of the site may have to be closed down, to ensure that societal risk and ambient air
quality standards could be met.

2)  Anjo Peninsula has the advantage of being able to provide adequate port capacity and land area to support downstream
processing and does not require the construction of a breakwater. However, it would require more than 500km of
gas pipeline to service the Woodside gas fields in the Browse Basin, which makes the site less economically viable
than James Price Point. The isolation of Anjo Peninsula would make providing community services difficult
compared to ot her sites. T he E PA c oncluded t hat A njo P eninsula i s not suitable for | arge s cale i ndustrial
development be cause of both env ironmental an d w ilderness v alues. A njo P eninsula was not s electedas a
preferred site on this basis.

3) The EPA considered that environmental risks and impacts are likely to be manageable for a 1000ha precinct at
both James Price Point and Gourdon Bay. However, James Price Point was selected as the preferred site over
Gourdon Bay for the following reasons:

a) Aboriginal outstations in the vicinity of Gourdon Bay may need to be relocated to ensure that societal risk and
ambient air quality standards could be met, whereas the James Price P oint site should have limited direct
social impact on Aboriginal and other communities as there is no permanent population within 20km of the
proposed site.
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b) Gourdon Bay would require at least 500km of pipeline from the Ichthys gas field and would be likely to require
compressor stations along the route, making it a more expensive option than James Price Point.

c) James Price Point is relatively close to social and community infrastructure (Broome is 60km away), therefore,
duplication of infrastructure can be m inimised. G ourdon Bay is 140 km south of Broome and would lik ely
require duplication of infrastructure such as airports, service industries and waste management.

d) James Price Point has the port capacity and land area to support downstream processing, while Gourdon
Bay does not.

e) James Price Point offers terrestrial flexibility of location to assist with optimisation of port access while also
allowing for design solutions to limit impact on Aboriginal heritage sites.

45.3. Selection of Location near James Price Point

Three site options near James Price Point were considered for the LNG Precinct, the first based on a s hore crossing
north of James Price Point (northern option) and the second and third based on a shore crossing south of James Price
Point (southern option). In December 2009, the Premier officially announced the agreed location of the LNG Precinct
immediately south of James Price Point, with Traditional Owner approval.
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m Table 4-4

Final Site Evaluation — Constraints.

Technical Environment Heritage
Location ) ) Economic K . ) Indigenous Impact Socio-economic
Marine Terrestrial Marine Terrestrial Natural Indigenous
e Remote (230km from Wyndham and
o Although no breakwater .  Site supported by Traditional 621km from Broome) with no site
. ) . o Considered part e Sandstone L .
L required, distance from o Likely to ) . Owners; access — provision of community
o Gas pipeline of >500km ¢ No road access; ) ) of Kimberley " ) outcrops contain . ) . . )
Anio . . L o Woodside gas field support . « Within a region of * Subjectto the services to site would be difficult;
J required to service o Nearest existing social infrastructure . ) Wilderness Area; ) . numerous . e . )
Peninsula . . (>500km) and lack of social migratory likely national WanjinaWunggurUunguu » Within wilderness tourism region;
Woodside Browse is 310km away (Kununurra); and ) ) . and ) examples of . . - . .
) infrastructure makes this species of . heritage value. Native Title claim; and o Limited positive impact on broader
Project. o Lack of groundwater. . . o Area of high Bradshaw and . . . .
site less economically NES. R . e Land is reserved for the use and Kimberley economy due to isolation;
) . biodiversity. Wanijina rock art. o
viable than other sites. benefit of Aboriginal people. and
o Fly-in-fly-out workforce operation.
e Situated on o -
. . o Close proximity to Aboriginal
o Access to the port site constrained southern end of . "
outstations and communities;
due to landform of headland; whale . .
. . . . o Aboriginal Reserve lands with
o Likely to be only suitable for two calving/resting L o .
) existing long term leases; o Close proximity to ecotourism,
operators and only for processing grounds; ) e : ) ) .
o . . ) . . L o Situated on o Native title over the area is pearling and fishing activities;
e Significant dredging LNG; o Closest site to gas fields e Dugong habitat; o Air quality risks to . ) . . )
. . . . ) southern end of ¢ Aboriginal cultural pending (NyulNyul); o Limited community/social
required; and o Setback of 200m required due to (maximum 310km) makes o Relatively Indigenous . ) ) . .
North Head i ) : o ; . the whale and heritage e Area is subject to a reservation infrastructure; and
e Single breakwater presence of unstable limestone cliffs this site more economically complex and settlements in ) . . )
. . . . . I . calving/resting significance. that the land be used for the use ¢ Distance from Broome (150km) may
required. and reefs; viable than other sites. diverse benthic proximity to site. ) . .
) L . grounds. and benefit of Aboriginal people; lead to need to duplicate
» Reefs will affect pipeline approaches habitats; and ) o .
e Area is the focus of Aboriginal infrastructure.
to the area; and o Lacepede i i J
customary practice an
o Site could be cut off from Broome in Islands (A class . vp
» important source of healthy food
extreme wet season conditions. nature reserve) i
. for the communities.
35km from site.
o Interference with
e \Whales, ) )
) drainage lines,
» Distance to deep water dugongs and . e Whales,
ranges from 5.2km to billfish present potentially d d
: illfi . ugongs an - .
9 . P altering ) gong o Aboriginal and . » Potential impact on housing and
James Price 9.5km therefore ¢ Economically manageable along whole . billfish present . ¢ Subject to the o
o ) . ) ) ) .. surrounding cultural heritage . . accommodation in Broome; and
Point significant dredging e Limited constraints. due to maximum distance coastline in . along whole - Goolarabooloo/JabirrJabirr . .
. o vegetation; . significance (song o . o Potential impact on pearling and
required; and of 390km to gas fields. vicinity of the ) coastline in ) . Native Title claim. .
. _— . ¢ Presence of vine e line and sites). tourism.
¢ Requires a significant site; and ) vicinity of the
. . thickets; and .
breakwater. o Fish aggregation . site.
¢ Habitat for
areas. . .
migratory birds.
o Would require  =500km of o Located between
ipeline to Ichthys and . S two Ramsar
pIp L Y e Constricted land area will limit site to o
450km of pipeline to . o Length of pipeline ( 2500km) wetlands (very
. a maximum of two LNG operators; ) . . L.
Woodside, therefore Parts of land below the 10m and likely need for important for o Close proximity to Aboriginal
L]
would require gas ) compressor stations, along migratory . o Aboriginal cultural communities and outstations; .
. elevation deemed necessary to . ) o Limited ) ¢ Distance from Broome (140km) may
Gourdon Bay compression ; . . with the need for a o Limited constraints shorebirds); and . and mythological and L .
. ) ensure protection from extreme tide L : . constraints. . . . . lead to duplication of infrastructure.
o Variable bathymetry will breakwater makes this site e Potential significance. o Subject to exclusive possession
surge events; and ) . ) o
affect the scale of . the least economically interference with Native Title rights.
. . o Area more prone to cyclone risks . . .
dredging required; and ) viable. drainage lines
. . than other sites.
¢ Requires a significant and freshwater
breakwater. soak.

Source: Adapted from NDT, 2008d; Appendix B-6.

Key

Significant constraints

Constrained but manageable

Limited constraints
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A shore crossing south of James Price Point was agreed by Traditional Owners for development of the BLNG Precinct
and has the following relative advantages:

1)

2)

3)

4)

6)

7)

Reduced construction cost: Deeper water near the coast would substantially reduce the amount and costs of
dredging required by comparison to the northern option. Preliminary estimates indicate the dredging volume for
the southern option would be less than half the volume for the northern option.

Less biological impact: Impacts on Benthic Primary Producers (BPP) and other marine habitats would be
less.

Less blasting: Significantly less rock would need to be blasted in the southern option during construction of the
shipping channel due to the decreased width of the wave cut platform in this location (approximately 1km
compared to 2.5km in the northern option). The estimated blast volume for the northern option would be about 12
times that required for the southern option.

Minimised heritage impact: Due to the size of the BLNG Precinct, impacts on registered Aboriginal heritage sites
could be managed.

Shorter access road: The southern option allows a shorter distance for road access to the BLNG Precinct from the
Broome Road, thus minimising the vegetation clearing required.

Lower land requirement for construction: The northern option is likely to have pindan down to a greater depth,
which makes construction of the foundations more difficult and is likely to result in a larger land area requirement for
construction.

Less potential requirement for shoreline stabilisation: The northern option is more exposed and is likely to have
a less stable shoreline.
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5. Description of Activities and Facilities under the
Precinct Plan (Category A)

This section provides a description of BLNG Precinct activities and facilities, including descriptions of the development
scenarios, major BLNG Precinct components, and activities relating to the construction, commissioning, operation and
decommissioning o f f acilities that may occur under the Precinct P lan. | ndirect activities and pr ojects r elated to the

development of the BLNG Precinct are described in Section 6.

The key facilities under the Precinct Plan are shown in Table 5-1.

= Table5-1 Key Characteristics Table of Facilities under the Precinct Plan (Category A).

Activity Zone Activity Description of Activity

(see Figure 5-2)

1 LNG-related Production facilities, including:

hydroca_rbon ¢ Facilities for the receival, transportation, and processing of
processing ; . L .
hydrocarbons, including pre-treatment, conditioning, compressing and
liquefaction of gas to produce Liquefied Natural Gas (LNG) and other
hydrocarbon products such as condensate and potentially LPG;
e Power generation;
e Carbon dioxide (CO2) removal and potentially CO2 compression
facilities (for potential sequestration);
e  Storage facilities for hydrocarbons including LNG, condensate and
other hydrocarbon products.
e Flaring and fuel systems;
e Feed and utility pipelines from the approximately 3 nautical miles (Nm)
State Waters limit to and within the Precinct;
o Wastewater treatment facilities.
e Utilities (e.g. nitrogen supply, diesel supply and fire water, etc); and
e Any other activities necessary or ancillary to such Activities to a plant
capacity limit equivalent to 50 million tonnes of LNG per annum.
These would give rise to air, greenhouse gas (GHG), and effluent
emissions.

2 Product Storage Storage, handling and delivery of products derived from the processing of
hydrocarbons including liquefaction of gas into LNG and other hydrocarbon
products and any other requirements necessary or ancillary to such
Activities.

3 Product Export Port facilities through which the loading of LNG and other hydrocarbon
products into tankers for product export would occur.

4 Workers’ Accommodating workers associated with the Activities described in this

Accommodation table (excluding Broome Pioneer Camp).
5 Light Industrial Light Industrial Area (LIA) facilities for third party contractors ancillary to the
Area Activities described in this table.

6 Port Facilities Port Facility through which the loading of LNG and other hydrocarbon
products into tankers, delivery of raw materials, construction materials and
plant components from marine vessels would occur, including:

e Shipping channel, t urning basin, n avigation aids an d of fshore
anchorage area;

o  Export jetty facilities with loading berths;

e Breakwaters;

e Seawalls (small scale breakwater);

e Marine Facility;

e Small vessel all weather harbouring facilities;

e Access (causeway); and

¢ Rock load out wharf.
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Infrastructure table including:

e Borefields;

Access Road);
e Fire management;

7 Supporting Supporting infrastructure a ssociated w ith t he A ctivities d escribed in t his

e  Water supplies for Precinct activities (including groundwater bores);

e Access and haul roads within t he P recinct (excluding main P recinct

e Administration a nd other p lant b uildings (including c entral control
rooms, and telecommunications); and
e Concrete batching plants and rock screening and crushing facilities.

Also includes service corridors and connecting infrastructure between the
Precinct, LIA and workers accommodation, including:

e power lines;
e water transmission;
o effluent pipelines; and
e telecommunications.
Buffer Zones Industrial and sensitive land use buffers and Manari Road diversion.

Fire Management | Management of fire within buffer zones and the wider Dampier Peninsula.

The activities associated with the construction, commissioning, operation and decommissioning of the above facilities,
including maintenance and fire management are termed Category A activities and are the subject of this assessment and

subsequent approval under the Part IV of the EP Act and Division 4 of the EPBC Act.

The key processes and facilities involved in the production of LN G and ot her hydrocarbon products are illustrated in

Figure 5-1 and addressed in the following sections.

m Figure 5-1 Indicative Process Flow Diagram.
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5.1. Generic Layout of BLNG Precinct

The location of the BLNG Precinct near the coast is to ensure that the LNG facilities have access to marine onshore feed
gas pipelines and product export and also operate safely, efficiently and effectively. Industrial blocks are set back from the
coastline, but in the vicinity of a Marine Facility, to ensure safe and efficient processing and delivery of LNG, condensate
or potentially LPG product for offloading to ships for export. The original BLNG Precinct layout was based on the Master
Plan produced by WorleyParsons (WorleyParsons, 2010; Appendix B-8). Minor iteration to the Master Plan occurred
following consultation with the potential Foundation Proponent.

The B LNG P recincti s di videdi ntot he f ollowing ar eas i nw hich s elected C ategory A activities as sociated w ith t he
implementation of the Precinct Plan would occur (Figure 5-2):

1) Two industrial blocks: These areas set inside an industrial precinct would be for hydrocarbon processing
and storage and related infrastructure. The cryogenic properties of LNG (-161° centigrade (°C)) requires LNG
storage tanks to be in proximity to both LNG facilities and LNG ship loading berths to minimise heat gain. The LNG
facilities w ithin these i ndustrial bl ocks would be setback 1t o 2km from the coastwith a ¢ entral c orridor
connecting to the Marine F acility to help protect environmental and cultural values along the coast. T he LNG
facilities within the industrial blocks would also be orientated in line with prevailing wind direction to ensure correct
air circulation along the processing facilities. The processing facilities should be placed orthogonal to prevailing
wind di rection t o minimise heat r ecirculation an d m aximise energy ef ficiency (i.e. s tacked i n a no rth-south
direction) if prevailing wind is westerly.

2) Common user area: This area would be located between the designated industrial blocks, within the industrial
precinct and would include ancillary facilities and supporting infrastructure to be available for use by more than
one proponent, as well as internal buf fers to ens ure t hat s imultaneous oper ations may be undertakento
maximise use of available land and minimise land area footprint while meeting safety requirements.

3) Port Facility: These Facilities would be established in a central location with a shipping channel, turning basin and
associated nav igation aids. T his ar rangement would minimise the footprint area for development of facilities
without compromising marine vessel movements. The area of disturbance is expected to be about 500ha.

4) Service, pipeline and road corridors: Infrastructure such as the power and water supply lines, waste (sewerage)
pipelines and access roads (linking workers’ accommaodation, processing facilities, port facilities, and borefield sites)
would be required and maintained in designated services corridors within the BLNG Precinct. Offshore pipeline
corridors would be located outside of the port area at appropriate safety distances to prevent damage to pipelines
from vessel movements.

5) Light industrial area: The LIA for third party contractors to the BLNG Precinct would be about 200ha in area and
located outside the industrial land use buffer.

6) Workers’ accommodation area. This is an area of about 200ha located external to the buffer to sensitive land
users and provides for a pioneer camp, construction camp, and permanent accommodation during operations.
The exact location of the area is yet to be determined, but it is likely to be within three to five kilometres south east of
the LNG facilities.

7) Onshore buffer zones: These areas were designed i n ac cordance with S tate Planning P olicy ( Industrial
Buffer Policy) and EPA requirements in Guidance Statement No. 3 Separation Distances between Industrial
and Sensitive Land Uses. These zones would ensure that appropriate separation distances are maintained
between land uses. The two proposed buffer zones surrounding the industrial blocks are as follows:

e Industrial Land Use Buffer: A 2,000m buffer around the industrial block areas within which all uses not
directly associated with the processing of hydrocarbons would be excluded. For example, the LIA would be at
least 2000m from LNG processing facilities.

e Sensitive Land Uses Buffer: A 3,000m buffer around the industrial block areas (1,000m from the Industrial
Land Use Buffer) within which all permanent structures and sensitive land users would be excluded, including
workers’ accommodation, residential developments, caravan parks, tourist accommodation, child care facilities,
shopping centres, general commercial us e and other land uses related to prolonged public presence greater
than 24hrs.

A generic layout of the BLNG Precinct is provided in Figure 5-2 and indicative land requirements for the above areas are
provided in Table 5-2.
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789
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Source: Based on WorleyParsons, 2010; Appendix B-8.
s Figure 5-2 Generic Layout of BLNG Precinct.
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= Table5-2 Indicative Land Requirements for Land Use Activity Areas.

Area Description

Terrestrial
Areas to be
cleared (ha)

1,2,3

Notes

Browse LNG Precinct

Industrial Precinct - Industrial

Precinct consists of:

Area

Blocks and Common User 1,980 Exclusion Zone
Area e Industrial Block 1 (500ha);
Port Facility 110 e Industrial Block 2 (500ha);
, - e Common User Area (500 - 1000ha); and
Workers Accommodation 200 e Port (1000ha land and waters).
Site Non-Exclusion Zone
Light Industrial Area 200 o Workers Accommodation (200ha); and
e Light Industrial Area (200ha).
Sub-Total: BLNG Precinct 2490

Additional land requirements for ancillary infrastructure

Pipeline Corridors — North

Assessment

and South 250
Clearing for minor access roads and services corridors would be
required to link the Light Industrial Area and Workers
Minor Access Roads and 160 ?ﬁ::sowc:?]cl):iar:ic:gdtg.the Main Access Road and Services Corridor.
Service Corridors ’
¢ Road from Main Access Road to Workers Accommodation
(100m corridor) and associated Services Corridor (60m); and
¢ Road from Main Access Road to Light Industrial Area (100m
corridor) and associated Services Corridor (60m).
Clearing required for other infrastructure such as the Manari Road
. 137 diversion and bore field is subject to final design and layout.
Other infrastructure as . . . . .
required T.hIS tc.)tal includes a nominal alignment for the Manari Road
diversion and up to 22 groundwater bores, supported by an
approximate 70m x 70m compound.
Sub-TotaI: Ancillary 547
infrastructure
Total Land Area for 3037 This is the Area under consideration in this Strategic Assessment

Report

Approval is not sought unde

The Main Access Road to the Browse LNG Precinct forms part of a separate environmental assessment.

r this Strategic Assessment.

Main Access Road from
Broome - Cape Leveque

Clearing and related impacts associated with the Main Access Road

Road to BLNG Precinct 191 from Broome - Cape Leveque Road to the BLNG Precinct would be
(100m corridor) formally assessed as a separate referral. Cumulative impacts
Services Corridor (90m) associated with this road are considered in the SAR as Category C
Accompanying the Main 172 impacts, with indicative areas quantified.
Access Road.

Note: ' Ineach case, larger areas were advertised in Notices of Intention to Take published in the Koori Mail and the West

Australian on Wednesday 8 September 2010 to enable avoidance of direct environment and aboriginal cultural
heritage impacts and geotechnical considerations (~7458ha).

All areas are measured from above the mean low water mark.
Note that fuel reduction activities and clearing for fire access would be as described in the Fire Management Strategy,

utilising the above infrastructure where practicable.
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5.2. Development Scenarios for the BLNG Precinct

The BLNG Precinct would accommodate a minimum of two proponents and enable sharing of common-user facilities
such as the Port Facility, roads, infrastructure corridors, and workers’ accommodation. The BLNG Precinct concept has
been developed to eliminate demand for ad-hoc development of LNG facilities on the west Kimberley coast and islands
by providing an approved site option for future proponents.

The ultimate capacity and ph asing of the Precinct would be highly dependent on future natural gas discoveries in the
Browse basin and how various offshore proponents choose to develop these fields. A capacity of 50Mtpa of LNG has
been chosen as the maximum foreseeable required capacity of the BLNG Precinct based on prospectively of the Basin
and the historical development of the State’s North West Shelf.

The indicative development scenarios for the BLNG Precinct provided below may not exactly match the actual staging
and capacity of the BLNG Precinct but it does represent a range of potential outcomes and provide a basis for the impact
assessment and planning of the BLNG Precinct management and mitigation d uring the implementation of the Precinct
Plan.

Representative development scenarios for the BLNG Precinct were modelled based on the following capacities and
timescales as follows:

e Scenario 1 (no development of Precinct);

e  Scenario 2 (15Mtpa of LNG capacity within 15 years based on a five year construction timeframe to develop a 12Mtpa
capacity followed by expansion to the 15Mtpa capacity over the remaining period);

e Scenario 3A (25Mtpa of LN G capacity within 25 y ears based on a dditional LN G facilities producing up to 10Mtpa of
LNG capacity being constructed within 10 years after the initial development of the 15Mtpa LNG Facility);

e Scenario 3B (35Mtpa of LN G capacity within 25 y ears based on a dditional LN G facilities producing up t o 20Mtpa of
LNG capacity being constructed within 10 years after the initial development of the 15Mtpa LNG Facility); and

e Scenario 4 (50Mtpa of LNG capacity within 30 years).

The development of the BLNG Precinct would require a commensurate increase in utilities and associated infrastructure,
in line with the above LNG production scenarios.

5.3. Operational Activities (LNG Facilities)

Reservoir fluids from the Browse basin would be transported from the offshore gas fields to onshore processing facilities
atthe B LNG P recinct. T he of fshore f acilities, limited to t he c omponent in C ommonwealth w aters from t he 3Nm
boundary, would be managed by offshore proponents and are not within the scope of this Strategic Assessment.

The reservoir fluids are gathered through a network of subsea and surface facilities and are transported via either single
multi-phase pipelines (conveying both gas and liquids together), or separate liquid and gas pipelines. The reservoir
fluids would consist of a mixture of hydrocarbons and associated water, predominantly:

1) natural gas - a mixture of gaseous hydrocarbons (primarily methane) with small amounts of ethane, propane, butane,
pentane etc;

2) hydrocarbon liquids (condensate) — a light oil at normal temperature and pressure that has condensed after extraction
from subsurface reservoirs; and

3) associated water — found as a vapour mixed with the gas, and as free water from the reservoir.

The gas processing and liquefaction complex would be located within the two industrial blocks in order to ensure proper
integration of the processing facility. Within each industrial block, a number of parallel LNG processing trains would
operate and the processing capacity would vary depending on w hat is optimal for each proponent. T his optimisation
would be influenced by factors such as the size of the hydrocarbon resource supporting t he dev elopment, t echnology
selection and project economics.
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Onshore, t he r eservoir f luids would undergo t reatment t o s eparate or r emove condensate, water, C O, and other
impurities, followed by fractionation to separate remaining condensate and to produce LPG for use in the liquefaction
process and potential export, and finally liquefaction of gas to produce LNG. Processing facilities would be controlled
using comprehensive computerised control systems and a maintenance database of all equipment. These systems
would be housed in a pl ant control building or centre. The key activities are described in Section 5.3.1 to Section
5.3.14.

Once operational, the LNG facilities would operate continuously with the exception of planned shutdown for maintenance
(see Section 5.10) or emergency events.

5.3.1. Separation of Gas and Liquids

Separation of liquids from the feed gas stream can occur offshore or onshore via separation vessel or slug catcher.
Where the separation occurs offshore, some minor separation onshore is also required. In any case, gas, condensate
and potentially water separation facilities form part of the inlet facilities, and would be established by each proponent.

From the separator, liberated gas would flow to a removal unit for CO2, sulphur compounds and other impurities in the
raw gas (see Section 5.3.3) while condensate would be separated from the water phases and diverted to stabilisation
units (see Section 5.3.5).

5.3.2. Mercury Removal

To prevent degradation of the aluminium used in the process equipment, mercury present in the feed gas (in trace
amounts), is removed by passing the feed gas through a removal medium typically consisting of a metal oxide absorbent.
Periodically, t he m etal ox ide m edium r equires r emoval a nd r eturn t o t he s upplier po tentially f or r ecycling or ot her
appropriate management of disposal.

5.3.3. CO, Removal

Gas flow from the inlet facilities (feed gas) would be rich in CO, with residual traces of hydrogen sulphide (H2S). Typical
reservoir CO- levels from the Browse basin hydrocarbon reserves range from 6 to 12mol%. CO; is removed to ensure
that it does not freeze in the liquefaction process and block the main cryogenic heat exchanger or other equipment.

The standard process used in LNG facilities involves running a solvent through the feed gas stream which absorbs the
CO.. Typically the absorption process uses an amine based solvent such as activated methyl-di-ethanol amine (aMDEA)
or similar medium. The solvent is then heated to drive the CO> off so that the solvent can be circulated back through
the feed gas stream. A small amount of co-absorption of other hydrocarbons including benzene, toluene, ethybenzene
and xylene (BTEX) would occur. Other technologies such as membranes can be used, and selection technologies would
be based on decision-making by individual proponents.

CO: is typically disposed of to atmosphere by venting, however, the final disposal method is yet to be determined and may
include the use of a thermal oxidizer or thermal combustion unit (for removal of BTEX).

5.3.4. Gas Dehydration

Water is removed from the gas stream using a dehydration unit. The water component is returned to the CO2 solvent. The
gas stream continues downstream for further processing.

5.35. Stabilisation of Liquids

Condensate separated from the feed gas stream is stabilised by heating the condensate to drive off gaseous vapours which
are then returned to the gas stream. The stabilised condensate is routed to the condensate storage and export facilities,
while the water stream is routed to a regeneration unit where the condensed and produced water is removed and directed to
water treatment facilities. As with the initial separation of liquids from gas to recover condensate, these facilities would be
established by each proponent.
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5.3.6. Hydrate Inhibitor (e.g. MEG) Regeneration

Hydrate inhibitors such as glycol (e.g. mono-ethylene glycol (MEG)) are used in pipelines to prevent hydrate formation
and corrosion. A hydrate is a compound that contains water molecules and hydrocarbons which crystallise or freeze
within pipelines or gas processing facilities. G lycol or MEG may be r ecovered at the onshore processing facility and
regenerated using heat to remove the water. The water stream is condensed and sent to water treatment facilities, and
the gl ycol p iped back o ffshore for re-use. These r egeneration f acilities would form part o fthe inlet f acilities to be
established by each proponent.

5.3.7. Fractionation

Hydrocarbons containing compounds such as propane and butane (known as LPG) are separated from the main gas
stream in a distillation (scrub) column and directed to a fractionation unit. Multiple fractionation units would be installed
by proponents at the BLNG Precinct. Fractionation units use heat to separate the light and heavy components from the
liquid (condensate) stream. The remaining liquid stream is diverted to the condensate storage tanks.

LPG can be extracted for use as a refrigerant gas in the LN G liquefaction process. If desired, the LP Gs can also be
recovered for export, if the product is economically feasible for market.

5.3.8. Liquefaction

Liquefaction of a natural gas to form LNG is the key component of the LNG processing plant and this would be carried
out in liquefaction unit(s), implemented per proponent. In the liquefaction process, the gas is cooled to enable the LNG to
be stored and t ransported by s hip for export. Common with all LN G technologies, is the concept that natural gas
would pass through either a single or multiple heat exchangers to chill the natural gas to temperatures approaching
minus 161°C to form LNG. At this temperature, the gas is 1/600 of its volume at standard atmospheric conditions. The
heat exchangers would be chilled by a r efrigerant circuit involving refrigerant (gas) compressors not dissimilar to those
found in a domestic refrigerator or a refrigerated air conditioning system.

Refrigerant gases used can include methane, ethane, propane, ethylene and/or nitrogen which can be used either
individually or combined. T hese refrigerants are stored on site and are typically obtained from the fractionation
process (see Section 5.3.7) or alternatives may be imported.

Refrigerant compressors are the largest energy consumers in LNG facilities and typically represent approximately 80 to
90% of the energy required in an LNG plant. This energy can be provided in many ways including gas turbines, electrical
motors, steam turbines or a combination of these.

Depending on the design of the LNG trains, the final processing step may include an end flash system. An end flash
system works by dropping the pressure of the chilled natural gas down to atmospheric pressure which chills it to the last
few degrees to form LN G. A s ar esult of this process, some of the gas vaporises off. This s o-called ‘flash-gas’ is
recovered back to the process or for use as fuel. If the natural gas includes significant nitrogen, it is also removed in the
process and then vented to the atmosphere (after purification to minimise hydrocarbon gas losses).

5.3.9. Recovery of Gas for Fuel (Fuel Systems)

Fuel requirements for power of the LNG facilities are mostly met by recovery of gas from various points in the process, as
undertaken by each proponent. Typically 6 to 8% of feed gas would be utilised as fuel gas.

Diesel would be used as back up f uel for t he po wer ge neration s ystem, f or em ergency po wer, and ot her utilities
systems such as firewater pumps. Typically, diesel would account for less than 1% of the fuel required to operate an
LNG facility.

5.3.10. Inert Gas Removal

Inert gases such as nitrogen would b e removed f rom t he g as stream by each proponent to m eet final p roduct
specification.
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5.3.11.  Product Storage and Loading

LNG and LPG product would be pumped via pipeline to designated storage tanks. Stabilised condensate is piped to the
condensate storage tanks. Whilst in storage, the products are stabilised at atmospheric pressure. Storage facilities at the
Precinct would include:

e up to seven LNG storage tanks with an approximate capacity of 200,000 cubic metres (m3) per tank;
e potentially up to three LPG storage tanks with approximate capacity of 60,000m® per tank; and

e up to seven condensate tanks with approximate capacity of 120,000m3 per tank.

LNG storage tanks would have a f ull containment system and leak detection systems potentially consisting of thermal
sensors. | n addition, ot her protective s ystems would include pr essure r elief v alves, v acuum r elief v alves, ov erfill
protection systems, and fire and heat detection systems with water sprays and/or foam dispensers.

For the LNG tanks, pumps in the LNG storage tanks would transfer product via (insulated) pipelines to the loading arms
and onto LNG carriers. Vapour is returned from the ship and re-liquefied or used as fuel. Condensate is stored in tanks
and is also transported via pipeline to the export jetties (situated in the Port area) for loading onto condensate tankers.
Future LPG loading would be at the discretion of future development proponents, however typical loading systems are
similar to LNG loading facilities.

During vessel loading, vapours would be produced during the cool down of the LNG vessel loading line and displaced
from the vessel as it filled. A proportion of these vapours are used to displace the LNG removed from the tank during
loading, whilst remaining vapours are transferred via a v apour return line to be compressed and di verted back to the
processing facility for recovery and re-liquefaction. Additionally, loading of LNG vessels would result in the production of
methane gas within the LNG storage tanks caused by a combination of heat differential and displacement of liquids. This
gas would be recovered by the boil-off compressors and returned to the liquefaction system.

5.3.12.  Flare Systems

Flare systems are required for the safe and effective operation of an LNG facility. Each proponent would be required to
implement flaring systems. The main flaring systems and their purpose are:

e Marine flare(s) — the marine flare is a low pressure flare which is used primarily as an emergency control measure
during upset conditions during export, or to safely dispose of off specification gas which cannot be returned to the
process. This later process is typically required when LNG is loaded to a ship returning from the dry dock which is
considered to be warm. The marine flare is relatively low in height.

e Low flow flare system — this flare is used to manage smaller quantities of gas typically related to start-up activities,
operational aspects and smaller maintenance related events.

e Emergency high pressure flare system — this flare is typically mounted on a stack (approx. 100 to 180m height) or
potentially ground type. The flare is irregularly used, primarily for major upsets, train start-up and/or emergency
situations when large volumes of gas require release for short periods of time.

5.3.13. Wastewater Treatment

Wastewater streams from processes such as liquid stabilisation and from the M EG r egeneration facilities would be
treated and managed onsite. The systems are discussed further in Section 5.7.

5.3.14. Plant Utilities and Associated Infrastructure

The LNG facilities would be self-sufficient in terms of some utilities which would comprise, but not be limited to, nitrogen
supply, dem ineralised w ater, i nstrument a ir, s afety ¢ ontrol an d c ommunication e quipment, firewater s ystems an d
drainage systems.

Supporting utilities and associated infrastructure would be established per proponent as required for full development of
the BLNG Precinct. The utilities and infrastructure required to support the Precinct include power, heating medium, fuel
systems, fuel and c hemical s torage, water supply, wastewater treatment and stormwater management, solid waste
management, telecommunications, buildings, access roads and a ccommodation camps and ar e discussed further in
Section 5.7.
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5.4. Offshore Feed and Onshore Pipelines

Pipelines would transport raw hydrocarbons (reservoir fluids) from the offshore Browse Basin gas fields facilities to the
onshore LNG processing facilities with export pipelines conveying other products such as MEG in the same corridor. The
boundary between the offshore component and the onshore component (this strategic proposal) is the boundary of
State waters at 3Nm. Pipelines beyond 3Nm from shore are not part of this assessment but are subject to ap propriate
approvals processes.

The component of the hydrocarbon pipelines associated with the onshore development concerns the pipelines in State
waters from the 3Nm boundary limit, as well as up to two shore crossings within the James Price Point coastal area and
a short section of onshore pipelines to transport feed gas to the LNG production facilities.

Provision for hydrocarbon pipelines and the related pipeline corridors are proposed for:

e Upto eight hydrocarbon feed gas pipelines c onveying hy drocarbons from of fshore g as fields to BLNG Precinct
consisting of:

. up to four gas or multi-phase pipelines (in the order of 1,200 millimetres (mm) diameter); and

. up to four liquid pipelines (in the order of 500mm diameter).

e An option for four export pipelines (up to 450mm diameter) conveying MEG or alternative hydrate inhibitor and
production chemicals to offshore facilities if required.

e An option for two export pipelines (up to 600mm diameter) to convey CO, from onshore to an offshore location.

Potentially ot her s ervices or iginating of fshore ( for ex ample fibre optic c able) may be i ncorporated i nto t he pi peline
corridors and shore crossings.

A conceptual diagram of a pipeline corridor (with a nominal 500m width), including potential stabilisation method and
safety separation distances between pipelines is illustrated in Figure 5-3. D iscussion of the construction methods is
provided in Section 5.8.12.

s Figure 5-3 Pipeline Corridor with Safety Separation Distances (Subject to Pipeline Construction
Methodology Adopted).
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5.5. Port Facility

The Port Facility is a multi-purpose facility to support marine operations for the BLNG Precinct. The Port Facility would
support vessel operations, allow for supplies of goods and materials to the BLNG Precinct and import of construction
materials including large modules that could only be transported relatively short distances on land. The Port Facility would
be | ocated pr imarily w ithin t he P ort ( Figure 5-2). Conceptual layouts f or the Port Facility are currently under
development, however, it is envisaged that facility requirements would disturb about 500ha of this zone.

5.5.1. Key Components of the Port Facility
The establishment of the Port Facility would include:

e Shipping channel, turning basin, navigation aids and offshore anchorage area: These f acilities w ould be
shared by all proponents. The channel may have a nominal width of 300 metres to accommodate the s hipping
vessel movements but the exact width is subject to finalisation of the port layout. The turning basin is used for
stopping and turning ships and would have a diameter equivalent to at least twice the overall length of the largest
ship.

e Export jetty facilities with loading berths: There is expected to be two to three jetties supporting up to six berths,
with t he F oundation P roponent es tablishing and h aving ex clusive us e of the first jetty. Each berth would include
loading platforms, breasting and mooring dolphins, LNG vapour recovery equipment, emergency shutdown systems and
other infrastructure. Up to two of the berths would be multi-product berths (that is they can handle LNG, potential
LPG and condensate). Up to four would be dedicated LNG berths. Further detail is provided in Table 5-3.

e Breakwaters: These facilities would be shared by all commercial proponents. Breakwaters may be required to shelter
the Port Facility in cluding product loa ding berths at the e xport j etty, and other facilities due t o am bient wave
conditions or cyclonic conditions.

e Seawalls (small scale breakwater): The c onstruction of s eawalls would be required t o ena ble t he i nitial
construction facilities such as loading berths and the offloading facility within the port area.

e Marine Facility. This facility will have the capability for handling and t ransfer of materials, fuel, chemicals, water
and other provisions for the construction and ope ration of LNG facilities. The Marine Facility includes a M aterial
Offloading Facility (MOF), which will be used for offloading heavy equipment and modularised units. Initial
construction of the MOF will occur during site preparation works to enable delivery of equipment and machinery to site
by ocean going vessels. A Roll on Roll off (RORO) will also be developed in the Marine Facility as well as a wetlock
type arrangement to cope with the high tidal range.

e Small vessel all weather harbouring facilities: This is a facility for tugs and s upport/supply vessels including
vessel berths (tug pens) and bunkering and refuelling stations for small boats (tugs) and support vessels. The facility
would provide a cyclone refuge for protection for vessels under ambient and extreme wave conditions associated with
both cyclonic events and Tsunamis.

e Access (causeway): Access to the Port Facility would be provided via a purpose built causeway to allow access to
and from the LNG facilities.

e Rock load out wharf: This facility would be provided to supply vessels installing rock protection to the offshore
trunkline.

5.5.2. Reclamation

Reclamation of some of the shoreline and adjoining seabed would be necessary to connect LNG processing facilities to
the Marine Facility. This would allow shipping vessels to moor in the vicinity of the shore and unload materials, building
supplies and equipment. Road vehicles such as trucks would access the Port Facility (by haul road) close to the vessels
to allow for unloading of materials for road transportation.

5.5.3. Conceptual Layout Options for the Port Facility

Figure 5-4, Figure 5-5, Figure 5-6 and Figure 5-7 represent four possible conceptual layouts of the Port Facility.
Finalisation of t he layout would be d ependent on f unctional an d s hip han dling s afety r equirements, a nd c onsider
geotechnical and metocean conditions.
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s Figure 5-4 Potential Conceptual Port Facility Layout (a).

s Figure 5-5 Potential Conceptual Port Facility Layout (b).
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s Figure 5-6 Potential Conceptual Port Facility Layout (c).

m Figure 5-7 Potential Conceptual Port Facility Layout (d).
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5.5.3.1. Development of the Port Facility

The phased development of the Marine Facility to handle the development scenarios of the Precinct is described in Table
5-3.

= Table5-3 Phased Development of the Port Facility.

Scenario IR Pre_cmct Loading Berths Jetties Turnl_ng Channels

Capacity Basin

1 0 0 0 0 0

2 15Mpta 2 1 1 1

3A 25Mpta 4 1-2 1 1

3B 35Mpta 4105 2to 3 1 1

4 50Mpta 5to6 2t03 1 1
5.6. Shipping Movements

5.6.1. Product Shipping Vessels
Vessels for loading would enter and dep art the Port Facility via the shipping channel with the aid of navigational and
berth aid systems to allow safe and efficient passage to the product offloading facilities.

Shipping v essels r equired f or pr oduct export i nclude s pecifically de signed LNG (and potentially LP G) c arriers a nd
condensate tankers. An LNG carrieris an ocean going vessel specially designed to transport LNG. T hese vessels
contain double hulls with primary and secondary containment systems. LNG product is stored in vessel containment and
maintained at ap proximately -160°C at at mospheric pressure. S torage capacity of LN G vessels may v ary bet ween
115,000 to 250,000m”.

LPG carriers are used for transfer of liquefied petroleum with similar containment systems as per LNG carriers. Storage
capacities of LPG vessels are typically 80,000m°.

Condensate tankers are used to transport crude or light oil with typical storage capacities between 80,000 to 120,000
tonnes.

The number of shipping movements per annum would be dependent on vessel size and installed facilities. Preliminary
estimates of shipping frequency per annum for each of the development scenarios are provided below (Table 5-4).

s Table54 Preliminary Estimates of Annual Shipping Movement for Development Scenarios.
. Scenario 1 Scenario 2 Scenario 3A Scenario 3B Scenario 4

Shipping vessel No

development 15Mtpa 25Mtpa 35Mtpa 50Mtpa
LNG 0 150-260 250-430 350-600 500-860
Condensate 0 45-70 70-100 110-155 155-220
LPG 0 50-70 80-100 120-170 170-240
Total (approx.) 0 245 - 400 400-630 580 - 925 825 -1,320

Note:

Data are based on historical shipping frequencies with a margin of 10 to 30 percent.

LNG (and potentially LPG) carriers and condensate tankers that enter the Port Facility would generate sewage and

wastewater during operations. All discharges would be in accordance with requirements of the Pollution of Waters by Oil
and Noxious Substances Act 1987 (WA), the Protection of the Sea (Prevention of Pollution from Ships) Act 1983 (Cwth)
and MARPOL 1973/78 regulations.
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5.6.2. Support Vessels

Tugs would be required to aid in berthing of shipping vessels into and out of the Port Facility. A minimum of three tugs
are required for berthing of a single LNG vessel. Potentially up to six to ten tugs may be moored at the Port Facility for
the Precinct at 50Mtpa of LNG production.

Supply boats would be used to offload and on-load materials and chemicals, required for operations and maintenance at
the Port Facility. In addition, supply boats would be loaded with any wastes and other materials to and from the Precinct
to be transport to a suitable location for further treatment or disposal. The frequency of supply boats to the Port Facility
may be a nom inal two to ten vessels per week. Whilst not in transit, supply boats are likely to be moored at the Port
Facility.

Various activities such as bunkering, refuelling operations and vessel maintenance for tugs and supply boats would be
undertaken within the Marine Facility.

5.7. Plant Utilities and Associated Infrastructure

The BLNG Precinct would require a diversity of infrastructure including supporting buildings, power, telecommunications
and water, wastewater and solid waste treatment facilities.

Some of these infrastructure components would be unique to each proponent and some would be shared. This would be
determined once the layout of the BLNG Precinct is progressed and by agreements between future proponents.

5.7.1. Power Supply

Power s upply would be provided by each commercial proponentin each ph ase of t he dev elopment of the BLNG
Precinct.

Power would be generated by either:

e Gas turbine driven generators with heat recovered to meet process heating demands if required;

e A combined cycle p ower station bas ed on gas turbines. Typically considered where a |arge power demand is
required (e.g. when utilising electrically driven liquefaction compressors); or

e Afully integrated combined heat and power system. The ability to implement this type of concept efficiently and
effectively is highly dependent on the power and heat balance of the facility which is driven by factors such as inlet
gas composition, LNG technology and size of the LNG trains.

In all cases, the primary energy source for the LNG facilities would be a combination of gas and steam generators. A
dedicated plant for the production of electrical power would be established, and may supply power to users outside the
industrial blocks, such as the LIA, workers’ accommodation area, or others.

The e xact c onfiguration would depend upon inlet gas composition, size of the selected LN G trains, LNG technology
selected, current project economics, Health, Safety and Environmental (HSE) aspects, and dec isions made by
proponents on complexity and operability of future expansion of the Precinct.

During initial works and construction, power to the pioneer camp and construction camp is anticipated to be via diesel
fuelled generators.

Emergency power supply would be provided by diesel backup generators/boilers and/or turbines which are used during
initial start-up of operations, including emergency situations (e.g. firewater pumps) or sourced from an external provider.

5.7.2. Heating Medium

A number of processes in an LNG facility require heat. The major uses of this process heat are to regenerate the solvent
used for CO2 removal and the regeneration of MEG (to drive the water off the glycol). This heat is typically recovered
from the exhaust of the gas turbines used in the process, but in some cases, may require the use of boilers.
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The heating medium used can include hot oil, water or steam. Selection of the heating medium and installation of these
would be based on decision-making by each commercial proponent at the BLNG Precinct.

5.7.3. Fuel and Chemical Storage

Fuel and c hemicals would be s tored o nsite i n t anks w ithin d esignated storage ar eas w ith i mpervious ber ms or
appropriate bunds for spill management. Transportation of chemicals to the Precinct may be undertaken by marine
transportation (supply vessel to Marine Facility) or by road vehicle as required.

Designated storage areas would be located outside of the process areas with containment for flammable, combustible or
toxic materials, as required by the relevant Australian Standards and regulations. Design of containment would take into
account accumulation of stormwater during high rainfall events.

Bulk chemicals (e.g. MEG) and f uels (e.g. diesel) would be stored in tanks and or transportable containers with some
containment in the event of leaks or tank rupture. Refrigerants would be imported to site during commissioning activities.

Types of chemicals and fuel that may be stored include:

e hydrate inhibitors (e.g. MEG);

e corrosion inhibitors;

e  Oxygen scavenger;

e solvents for CO, removal;

e liquid refrigerants (e.g. propane, ethane, ethylene and mixed refrigerants);

e diesel fuel;

e hydraulic oils and fluids, coolants and other workshop solvents;

e liquid nitrogen;

e |aboratory chemicals;

e water demineralisation and contamination treatment chemicals (e.g. sulphuric acid); and

e seawater and freshwater system treatment chemicals (e.g. biocides).

5.7.4. Water Supply

A good quality water supply would be required for both potable and process requirements during construction and
operations. There are several potential sources anticipated to meet demand including surface aquifers, desalinisation
of the confined Wallal/Grant aquifer (brackish) and d esalination of seawater (saline). Infrastructure for the provision of
water may potentially include a gr oundwater abs traction system (i.e. borefield(s)), desalination system (such as reverse
osmosis units for brackish water, or biofouling agents, filtration and distillation as with seawater) and/or seawater intakes.

Preliminary w ater de mand estimates based on p otential w ater s upply options for each development s cenario of the
BLNG Precinct are provided in Table 5-5.

= Table5-5 Preliminary Estimates of Freshwater and Saline Aquifer Supply per Development Scenario.

Development Scenario Freshwater (GL/yr) Saline aquifer (GL/yr) Seawater (GL/yr)
Scenario 1 0 0 0
Scenario 2 2 5 8
Scenario 3A 4 8 14
Scenario 3B 6 12 19
Scenario 4 8 16 27
Note: Data based on a nominal 20% contingency. Estimate volumes exclude cooling water since it may not be required if the LNG

processing facilities are air cooled.
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During initial works, a nd subjectt o discussions w ith | icence ho Iders (i.e. W ater Corporation) and r egulators ( i.e.
Department of Water) with respect to availability, it is anticipated that a supply of fresh water from a suitable local source
could be trucked to site for use during pioneering works and at the pioneer camp. For construction purposes water from
the Broome aquifer is likely to be used.

Infrastructure to s upport the establishment of a p otential borefield would primarily c onsist of d esignated compounds
(approximately 50m by 50 m) per b ore a nd a s ervices c orridor (to contain an access r oad, p ipelines, power an d
communication lines). It is anticipated the bores would require a spacing of approximate 2km between each bore, with
the number of bores determined by actual demand and pr oductivity of each bore. F inal locations of the borefield are
dependent upon results of hydrogeological assessments. However, it is possible that the borefield may be present within
the land use buffer zones.

Seawater desalination involves treating seawater with a biofouling agent, filtering, vacuum distillation or reverse osmosis
(RO) to produce fresh water with discharge of salty brine back to the ocean,

Abstraction of water from the Wallal/Grant a quifer also requires de salination w here potable water quality i s required,
however, due t ot he | ower s alt c ontent of t he f ormation water, | ower ener gy r equirements an d r educed brine f or
discharge (in volume and salinity) to the ocean are anticipated when compared to the desalination of seawater.

Water supply may be pr ovided by individual proponents or alternatively shared within the BLNG Precinct. T his would
require agreement in the future between multiple proponents.

5.7.5. Wastewater Management

Wastewater treatment facilities would be developed to treat and m anage wastewater generated from the LNG facilities
and supporting utilities and associated infrastructure. Potential wastewater streams that would require treatment prior to
discharge to an approved location include:

e produced water and associated liquid effluent from LNG processing;
e condensed wastewater from associated infrastructure;

e contaminated water from process areas;

e surface runoff (for example stormwater) from process areas;

e sanitary wastewater (sewage and grey water); and

e other wastewater associated with provision and supply of water (such as brine water) for the LNG facilities at the
Precinct.

Further detail on effluent discharges is provided in Section 5.15.

Treatment methodologies have yet to be selected and are highly dependent upon the characteristics of the wastewater
stream. Generally, treatment may include a segregation phase prior to biological treatment (to reduce the biological and
chemical o xygen demand levels) then transport via pipeline to marine o utfall(s) once the liquid effluent has metthe
requirements f or di scharge. Biological t reatment s ystems c ould include aer ation settlement ponds, microbiological
reactors or similar systems.

Once treated, wastewater would be disposed of according to water quality criteria to meet environmental protection
guidelines. It is likely to be discharged via marine outfalls located offshore, however, exact locations are not yet defined.
Further details are provided in Part 3, Section 2.3 (Marine Water Quality).

Where practical to do so, grey water would be collected for re-use in an appropriate manner that may include its use for
dust suppression.

During initial works and construction activities, wastewater treatment facilities may comprise modular treatment plants,
septic tank systems or storage and transport to an external treatment / disposal facility.
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5.7.6. Stormwater Management

Stormwater would be managed during operations by collecting and diverting clean and contaminated water away from
the onshore LNG processing facilities to prevent any flooding and associated impacts. Handling and disposal of
stormwater would depend on intensity and frequency of rainfall events and considering surface areas within the BLNG
Precinct that are subject to inundation.

Natural stormwater flows may require diversion in and around the industrial blocks of the BLNG Precinct. T his may
require diversion c hannels, culverts or ot her drainage i nfrastructure to manage flows in and around the P recinctto
natural watercourses.

Surface runoff collected from hardstands and pavements in non-process areas (e.g. roads, firewater tank storage) would
be directed t o silt/oil/rubbish t raps f ollowed by di scharge to an ap propriate location ei ther via an ocean outfall or
terrestrial stormwater discharge structure.

Potentially contaminated stormwater from process areas and surrounding access roads would be sent to water treatment
facilities for removal of contaminants to ensure it meets acceptable water quality criteria prior to discharge.

5.7.7. Solid Waste Management

The LNG facilities would generate the following solid wastes:

e domestic waste (from construction and operations); and

e operational wastes (e.g. scrap materials, sand and scale, MEG solids).

Wastes generated during construction and operations would be collated, divided into hazardous and non-hazardous and
temporarily s tored onsite. These wastes would be ha ndled by licensed waste c ontractors and would be recycled,
treated or disposed of as appropriate. No landfill facility would be constructed within the Precinct.

5.7.8. Crushing and Screening Plant

Rock and aggregate obtained from o nsite and offsite s ources would be crushed or processed in a crushing and
screening plant to obtain rock of suitable size for various applications during construction. The plant would be either built
in-situ (stick built) or mobile (modularised).

A stationary plant would involve set up of concrete foundations whilst a mobile plant would consist of rock breaking
machinery installed on a wheeled trailer.

Typically, the plant is fed by a wheeled loader mechanism and the raw material is extracted from a hopper by means of
a vibrating conveyor prior to being crushed. Crushed material from the plant is delivered to a stockpile area via
discharge ¢ hute and ¢ onveyor bel t. V arying c rushing a nd screening m achinery m ay be us ed to produce coarse,
medium and/or fine aggregate from raw materials.

Type and volumes of aggregate generated by the plant would depend on the selected earthworks strategy and construction
methodology for development of the port infrastructure associated with the BLNG Precinct.

The sources of raw rock for this plant have yet to be determined.

5.7.9. Concrete Batch Plant

A concrete b atch plant would be built d uring pioneering works ata locationto be determined within the BLNG
Precinct. The batching plant would utilise potable water, aggregates, sand and cement to produce high strength, low
permeability concrete in t he order of several thousand cubic metres for establishment of site footings, plant foundations,
and hydrocarbon storage tanks, including administration and plant buildings.

5.7.10. Laydown Areas

Laydown areas for temporary storage of various machinery, equipment and materials would be located in each of the
industrial blocks and in the Common User Area of the BLNG Precinct.
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5.7.11. Access Roads

Access roads and haul roads would be constructed within the BLNG Precinct for the purposes of accessibility in and
around the BLNG Precinct site and for movement of personnel, equipment and materials. Roads would be provided
between the workers’ accommodation and the main precinct access road and to link potential borefield and monitoring
sites. Roads would also be r equired to connect the port facilities to the BLNG Precinct site. The road from the port
facilities to the plant site, known as the haul road, would be used to transport imported heavy equipment and materials during
construction.

Subject to local government planning provisions, a diversion of Manari Road would be constructed to maintain efficient
public access from south of the BLNG Precinct to James Price Point. It is anticipated that this road diversion would
incorporate fire management in frastructure where practicable, resulting in an access track of app roximately 20m wide
around the BLNG Precinct. Construction of the precinct access road (outside of the BLNG Precinct boundary), although
required for access to the BLNG Precinct site, does not form part of the scope of this document.

Road construction would include a combination of bitumen surfaces for main access roads and crushed rock for minor
roads using road base material from locally source aggregate and/or sourced from a commercial supplier and imported
to site. Dust may be generated during construction that would require water suppression as the primary management
measure for control.

The width of access roads within the BLNG Precinct would be subject to final design requirements. The haul road is
anticipated to have a nominal 20m width with a clearance area in the order of 40m to be able to accommodate loads
applied from transportation of large modules.

Future an d final r oad ne twork c orridors c onstructed within the Precinct would be u ndertaken by f uture commercial
proponents according to the nominated footprint designated for future works. F uture road construction would primarily
include a duplication and/or extension of the existing road network. It is anticipated that the future road construction would
not impact the operation of the LNG facilities.

5.7.12.  Telecommunications and Built Support Infrastructure

Telecommunication facilities would be provided within the BLNG P recinct. This would include optical fibre link,
microwave or other telecommunications links to provide fixed line, internet and mobile services.

The following buildings would be required to support the gas processing activities:

e Warehouse(s) would be established by each commercial proponent at the Precinct site for storage of equipment and
materials.

e Laydown areas would be constructed at the B LNG P recinct w ithin the C ommon U ser Area to the east of the
industrial blocks (see Figure 5-2).

e Laboratories would be developed and maintained by each commercial proponent to provide analytical testing for
product and by -products, and would contain testing equipment and a ¢ hemical storage area for conducting testing
schedules.

e Plant buildings would be es tablished by commercial proponents to hou se c entral c ontrols, p lant a nd aux iliary
buildings while some equipment may be enclosed in purpose built structures to meet noise control requirements,
and workshops would be provided for maintenance of equipment for the LNG facilities.

e Administration buildings (i.e. including of fices for per sonnel, training an d i nduction, etc) would be built by each
commercial proponent.

e  Security building(s) and infrastructure (fence lines, security gates, car parking, etc) would be established and may be
coordinated between multiple proponents.

5.7.13. Workers’ Accommodation

Accommodation would be required during the development of the BLNG Precinct consisting of a pioneer camp,
construction camp, and permanent accommodation village during operations and during major shutdown events for the
LNG facilities.
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The pioneer camp is included as Category C and is discussed further in Section 6.2.

The per manent ac commodation v illage would support t he oper ational w orkforce and i s ant icipated t o accommodate
between 200 and 1000 personnel with the ability to support a peak workforce in the order of an additional 1000 personnel
during planned major maintenance activities. |tis anticipated that the workforce would be a c ombination of fly in/fly out
using existing air services through Broome with bus transport to the accommodation site, and a small proportion of workers
who would live in B roome. C onstruction and op erational w orkforce pr ojections for dif ferent dev elopment scenarios are
discussed in Section 5.13.

Workers’ accommodation would consist of:

e accommodation units;
e amenities, including mess, dining and kitchen facilities; and

e utilities i ncluding w ater and pow ers upply, abl ution bl ocks ( showers and t oilets), w astewaterand w aste
management, laundry facilities, medical facilities (such as first aid) and recreational facilities (such as gyms, playing
fields, barbeque facilities, pools and recreational rooms).

The accommodation facilities would be self-contained single and double rooms, with provision of amenities and utilities
as above. Water and power supply, sewage, wastewater and solid waste management may be supplied either from the
LNG processing facilities or as standalone s ystems, h owever, this would be subject to technology selection, project
economics and decision-making by each commercial proponent.

A road connecting the workers’ accommodation to the Precinct would be provided for daily transportation of workers to
and from site operations.

5.7.14.  Light Industrial Area

During construction and operations, various third party companies and contractors would require separate facilities to
conduct their services and activities, so as not to interfere with the LNG facilities. The types of companies that may use
this f acility i nclude scaffolding yards, c rane and equ ipment hir e, w arehouses, w elding yards, f abrication y ards, sand
blasting facilities, transport companies or other that are typically associated with a light industrial area. Infrastructure
(such as power, water and waste management) for operations at the LIA may be either standalone facilities or form part
of those provided for the BLNG Precinct.

Buildings would be constructed for LIA facilities using either pre-cast concrete panels, steel structures and other building
materials imported to site via marine barge or heavy road vehicles. Large buildings such as sheds and warehouses would
be of nominal tens of metres in height. Surfaces surrounding the buildings would most likely consist of cleared o pen,
paved areas incorporating a drainage collection system to contain surface runoff. All facilities and activities associated
with the LIA would be incorporated into a 200ha area (Figure 5-2).

Facilities for services and goods would be established independently of the L NG proponents and is anticipated to be
based on commercial decisions from potential services providers and standard planning conditions.

5.8. Construction Activities Associated with Precinct Development

Typical construction activities associated with establishment of an LNG facility would commence with initial construction
of r oads, d evelopment of t he pi oneering camp, site clearing and earth w orks, f ollowed by es tablishment of the
construction camp. Construction of LNG processing trains and plant utilities, storage and distribution systems, Port
Facility development, including construction of administration and p lant buildings, and permanent a ccommodation for
operational workers’ are required.

Rock and aggregate obtained from onsite and offsite would need to be converted into rock of suitable size for various
applications during construction. This would require a crushing and screening plant to produce high quality aggregates.

Construction of the foundation development of the precinct would likely occur over a period of up to four to five years,
with additional construction periods of three to five years, associated with each expansion or new facilities in subsequent
development phases.
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Table 5-6 outlines key construction activities associated with development of the BLNG Precinct, with ad ditional d etail
provided in Section 5.8.1 to Section 5.8.15.

= Table 5-6 Key Construction Activities for the BLNG Precinct.

Construction of LNG Production and Export Facilities
Terrestrial Activities

Construction of roads and service corridors

Site clearing and preparation works

Construction of workers’ accommodation and associated services and facilities

Earthworks and foundations construction

Stormwater management

Hydrocarbon storage tanks construction

Construction of onshore processing facilities

Construction of administration and plant buildings

Construction of onshore pipelines

Sourcing, transport and import of fill and construction materials
Marine Activities

Dredging works associated with construction of port facilities (i.e. shipping channel, turning basin, pocket berths)

Construction of Port Facility (including ex port j etties, of floading platforms, | oading b erths, br eakwaters a nd ot her
supporting infrastructure)

Construction of Marine Facility.

Pipeline construction (in State waters) and shore crossing approach
Construction of Supporting Infrastructure and Services

Construction of LIA

Lay down areas

Construction and operation of crushing and screening and concrete batching plants

Construction of fuel and chemical storage

Construction and operation of supporting utilities and services

5.8.1. Initial Works and Site Clearing

The es tablishment of pioneer f acilities would enable c ommencement of s ite pr eparation w ork f or t he workers’
accommodation inclusive of facilities such as site offices, and warehousing facilities. A s a m inimum, pioneering
works would include establishment of associated facilities including:

e construction of pioneer camp and construction camp;

e provision of utilities (power, water supply, wastewater treatment, IT infrastructure and communications);

e construction of site access tracks;

e construction of laydown areas and stockpile areas;

o site clearing of LNG footprint areas for early site preparation activities;

e site fencing for separation from heavy equipment, and security of the site including plant, equipment and supplies
housed on site; and

e temporary material offloading facilities for sea access and associated dredging (if required).

Site clearing would be conducted in stages as required and during future construction works. Dependent on the actual
staging of the Precinct development, future clearing and levelling would be undertaken by future commercial proponents
according to the nominated footprint designated for future works.

REVISION 1 - DRAFT FOR PUBLIC REVIEW (DECEMBER 2010) PAGE 5-21



Browse Liquefied Natural Gas Precinct — Strategic Assessment Report Department of State Development
Part 2: Strategic Assessment Process, including Site Selection, Facilities Government of Western Australia
Description and Consultation Process

5.8.2. Port Facility (including Marine Facility)

Initial construction of the facility would occur during site preparation works to enable delivery of equipment, machinery to
site by ocean going vessels.

The schedule for construction works is based on activities conducted during both dry and wet seasons, however some
activities such as dredging may need to be undertaken during dry season only due to the potential impact of cyclones.
The main construction activities associated with establishment of the Port Facility are:

e dredging activities; and

e listallation of facilities.
The schedule of construction is likely to be conducted in the following sequence:

e dredging and preparation and establishment of breakwaters and offloading facility;
e construction of wharf (wet lock or tidal quay concept, materials offloading facility, rock load-out);

e installation of facilities to accommodate materials and module offloading, mooring facilities, and infrastructure
to support materials handling and transfer during operations; followed by

e installation of tug pens.
These activities are discussed in detail in the following sections.

During development of the Port Facility, which includes dredging a ctivities, there would be a concentration of vessel
movements in the port area. There may be in the order of 40-60 construction effort and support vessels for dredging,
piling, pipelay, survey, monitoring, etc operating around the clock and within the port area, with additional delivery
vessels movinginand out of the port area daily carrying cargo, fuel, and rock, etc. T hese vessel movements are
expected t o peakinthe initial y ear of c onstruction and would be managed to minimise impacts on the marine
environment.

5.8.3. Dredging

Dredging works for the establishment of the Port F acility (based on currently available conceptual layouts) would take
approximately 18 months for the first phase development. This includes mobilisation of dredging equipment and
machinery (including preparation of dredged material holding and stockpiling area) and dredging for the Port Facility.
Dredging for port facilities is expected to be conducted over one or two seasons for each development phase.

Dredging would be required for the shipping channel, turning basin, berth pockets, and Marine Facility during foundation
development of the BLNG Precinct. Dredging would also be r equired for es tablishment of breakwaters, and al ong
designated sections of pipeline routes. Further dredging would occur for expansion development of the facilities (i.e.
berthing pockets) as required according to the proposed development scenario.

Dredging volumes generated would be dependent on the location and layout of the export facilities. Generally, the
metocean conditions, seabed soil conditions and dredge vessel availability are governing factors for the duration and
nature of dredging operations.

Preliminary es timates based ont he i ndicative s ite | ayout opt ions w ith t he m ajority occurring f or F oundation
Development of the BLNG Precinct (channel, turning basin and one to two of the six berth pockets) indicate that the upper
limit of the dredging volumes are:

e Foundation Development (phase one) 15.5 million cubic metres
e Potential future development for 50Mtpa (Scenario 4) 5.5 million cubic metres
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Dredging works would be carried out using specialised dredging equipment on floating barges or vessels to excavate
material in marine environments. Typical dredge vessels may include:

e  Cutter suction dredger;
e  Trailer suction hopper dredger;
e Backhoe/grab dredger; and

e Jack-up drill and blast barge vessel.

A cutter suction dredger (CSD) contains a cutter head (toothed blades) that is |owered onto the seabed to cut away
marine sediment and rock. The dredged material is removed by suction and pumping onto a barge moored adjacent to the
vessel, or deposited to the same location from which it was cut and reclaimed from the seabed at a later date using a
trailer suction hopper dredger (TSHD). This vessel can also be used for removing moderately hard material.

Similar to a CSD, TSHD is a hydraulic dredge containing its own equipment including suction and pumping for removal
of soft and fine (clay, silt and loam) from the seabed. Dredged material is pumped into the hopper of the vessel for
loading and transport away for disposal. TSHD may be utilised in combination with other dredging techniques to remove
softer material and fine sediments generated from rock breaking using a CSD.

A backhoe or grab dredger operates similarly to a land-based backhoe excavator but the dredging machine is usually
mounted on a floating pontoon. The backhoe dredger contains a large bucket and extended hydraulic arm to dig and
extract sediment underwater prior to loa ding the dredged m aterial onto a barge moored alo ngside the pontoon. The
backhoe dredger may be used in combination with CSD and T SHD dredgers, depending on the type of material for
excavation (typically used for softer material) however it may be limited to water depths of up to 20m.

Some blasting and drilling works may be necessary using a drill rig on a jack-up barge if any isolated pockets of
hard rock (e.g. cap rock) are encountered in the dredge area. Less than 20% of the dredge spoil is anticipated to be hard
composite material requiring potential removal by drilling and blasting techniques, however the extent of hard rock is yet
to be determined.

Final selection of dredging techniques and associated equipment is dependent upon the type and nature of the material
to be excavated, and technical and environmental constraints associated with the location of the Port Facility.

Dredged spoil material would be either deposited in a designated offshore spoil disposal ground (most likely beyond the
3Nm limit) by placing the dredged material back on the seabed in a location that would have minimal effect on the
environment. | f deemed s uitable f or use, dr edged s poil may be s tockpiled and us ed as quality fill material during
construction.

Future dredging work and associated spoil volumes for development of the BLNG Precinct is to be determined based on
final configuration and layout of the Port Facility to facilitate expansion of the LNG production facilities. Maintenance
dredging may be required to maintain integrity of appropriate water depths for the shipping channel and turning basin
(see Section 5.10.2).
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5.8.4. Breakwater and Offloading Facility

During the early c onstruction phas es, an of floading facility i s required to i mport the m aterial for the early stages of
construction until the Port Facility is completed.

Construction of the Port Facility would commence with the placement of a br eakwater fabricated from natural rock and/or
manmade armour consisting of a mixture of sand, gravel and cement. The construction of the breakwater would most
likely involve dredging works. The breakwater would be designed to accommodate cyclonic weather conditions, with a high
tide regime upt o 9m and in w ater dep ths of around 7 to 10m below c hart datum, as well as prevailing m etocean
conditions. If required, the breakwater would be built for the shipping berths in approximately 12 to 15m depth of water
below chart datum. The length and orientation would be governed by the site location and Port Facility layout. A range of
options would be considered for establishment of the breakwater including:

e caisson type breakwater;
e rubble mound breakwater; or

e (segmental) concrete armour breakwater.

Prefabricated caissons from a fabrication yard can be floated to site on flat top barges, launched in relatively deep water
offshore from the site and then towed to position and b allasted into prepared be ds ( consisting of i mportant gr aded
quarry) during high tide.

Once the breakwater is in place, the Marine Facility may be constructed as either a tidal quay or wet lock design. The
wet lock provides a wet pen or lock for vessels to float at controlled water levels eliminating tidal constraints on vessels
during offloading operations. In addition, the need for ballast water pumping in the vessel is reduced.

5.8.5. Jetties

Export jetties would be built to provide access to mooring facilities to receive LN G (and potentially LP G) carriers and
condensate tankers. Construction of export jetties and other port facilities would involve either drill and grouted piles or
driven piles into the rock/soil below the seabed. The spacing and number of the piles would depend on the final
configuration of the jetty as part of the Port Facility and the finds of geotechnical investigation.

Once the piles are in place, the jetty itself is likely to be built as an open piled or trestle structure installed on the top of
the piles. The jetties would provide an access road (for maintenance purposes), a series of product pipelines for product
loading, and return lines for gases and v apour recovery. T he design would need to account for any cyclone or other
extreme event based on at least a 1-in-100 year return period cyclone conditions.

5.8.6. Earth Works

Clearing of access tracks and LN G pl ant f ootprint ar eas would be u ndertaken b efore t he commencement o f bu Ik
earthworks and would commence immediately following mobilisation an d establishment of s ite pr eparation
contractors. Preparation of the LNG processing plant site would require significant bulk earthworks to prepare appropriate
ground conditions for construction. This would involve the removal of pindan soil to a nominal depth between 5 and 10m
under the main components of the plant.

Earthworks would be conducted using typical earthmoving equipment such as excavators, scrapers and bulldozers to
strip and grade the topsoil. Some controlled blasting (although considered unlikely) for excavation of sandstone
bedrock (underlying the surface sands) may be used with appropriate safety and environmental protection. Any surplus
rock may be stockpiled and processed through a screening plant as road base or backfill material, or potentially for
construction of the Marine Facility.

Alternative fill material may be required for site preparation but the source and volume is not currently defined. However
fill material may include material imported from other locations or use of dredge spoil.

Earthwork activities would involve installation of site drainage, sediment and erosion control measures. S tabilisation
works may be required including diversion structures such as geotextiles, rock armour, localised drainage and other site
specific measures, as appropriate.
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5.8.7. Foundations for LNG Production Facilities

The t ype of foundation would be det ermined, f ollowing s oil ana lysis and ge otechnical as sessment o ft he gr ound
conditions, in accordance with the type of processing infrastructure or plant building to be supported.

Options for construction of foundations may include the following in combination with ground stabilisation:

e spread foundation or pad footings;
e raft foundations; or

e piled foundations.

Spread or pad footings are established at a no minal depth below the final paving level and ar e suitable for heavy
structures where ground conditions are sound and not subject to settlement. P ad footings are typically used for
heavy load capacities where the ground bearing capacity is high.

Raft foundations can be constructed for critical equipment where ground conditions have less capacity or may be
subject to settlement over time.

Piled f oundations would be us ed i f soil conditions are not s uitable f or es tablishment of t he f oundation t ypes
described above and consist of groups of drilled concrete piles or steel piles that support pile beam foundations on
which structures are built. This is likely to require many hundreds of piles.

Lighter foundations consisting of flat concrete slab may be suitable for establishment of plant buildings (i.e. central
control rooms and administration offices, including security, warehouses, and laboratories).

Ground i mprovement t echniques s uch as c ompaction o r s tabilisation m ethods would be i nvestigated so as to
determine the most appropriate ground preparation technique.

Confirmation of the foundation construction methodology including elevated areas for processing plant infrastructure
is subject to the outcome of detailed geotechnical investigations of areas associated with the LNG facilities.

On completion of foundations, all underground services would be placed and the area backfilled to the paving level.

Dredge spoil removed from the marine environment may be us ed for backfill requirements for construction of the
onshore foundations. The composition and s uitability of dredge spoil for material use is subject to confirmation of
geotechnical assessment.

5.8.8. Onshore Processing Facilities

There are several methods of construction for onshore LNG processing facilities, either by stick built (in-situ), module
components ( pre-assembled units or racks) or a ¢ ombination of both. T he LN G facilities ar e | ikely t o be m ostly
prefabricated offsite as module components for installation onsite according to the onshore layout of the Precinct.

For stick built methods for construction, activities may include welding, grit blasting and bolting down. With modules, the
components are all assembled offsite at fabrication yards, once complete the modules are placed over Self Propelled
Module Trailers (SPMT) or Roll-on Roll-off wheeled trailers and safety secured for sea transport.

Modules would be designed for loading in and out of the Marine Facility using SPMT or wheeled trailers and towed to the
plant site via the designated haul road.

Future plant construction would be conducted as a staged development according to requirements for future processing
capacity, gas composition, technology selection, project economics and decision-making by commercial proponents.
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5.8.9. Storage Tanks

Hydrocarbon storage tanks would be constructed in-situ utilising concrete and m etal c onstruction techniques, as per
relevant design code and standards (e.g. EN14620) for LN G f acilities. V arious c ontainment le vels for storage t anks
located within the BLNG Precinct may comprise the following:

e Double containment — These tanks comprise a primary tank surrounded by a pre-stressed concrete outer tank
wall and roof.

e Full containment — These tanks consists of an inner tank enclosed by a pre-stressed concrete outer tank wall,
with insulation on the inside of the outer tank wall. T he roof of the pre-stressed roof is constructed of reinforced
concrete. Loss of gas and liquid from the inner tank is fully containable in the inner tank. No bund walls are required
around the tank area for spill containment.

e Membrane vertical cylindrical - These tanks contain a primary tank with a single inner wall. Bunding outside of the
tank is required for potential loss of containment.

LNG tanks may be constructed using multiple concrete panels joined together to develop the tank shell (outer wall). The
roof is constructed within the inside of the tank (at the base). Once complete the roof is lifted into position.

The condensate tank(s) may be constructed using multiple large-sized steel plates transported to site on road by semi-
trailer or marine barge followed by transport to the site. Steel plates are offloaded by cranes into position and welded/
bolted into place.

Preliminary e stimates of the total number of hydrocarbon storage tanks required to s upport future expansion of the
Precinct are provided in Table 5-7.

= Table5-7 Preliminary Estimates of Hydrocarbon Storage Tanks per Development Scenario.

Development Scenario LNG Storage Tanks Condensate Tanks LIPE reﬁggsg) SEEER
Scenario 1 0 0 0
Scenario 2 3 3 1
Scenario 3A 5 5 2
Scenario 3B 6 6 2
Scenario 4 7 7 3

5.8.10. Administration and Plant Buildings

Construction of the administration and plant buildings would likely be carried out either using modular building techniques
involving the transportation of pre-assembled units and/or prefabricated concrete panels to site for assembly or in-situ
construction me thods ( stick b uilt) using i mported materials (e.g. steel, bricks) and concrete s upplied on site via the
purpose built concrete batch plant (see Section 5.7.9).

5.8.11. Onshore Pipelines
Onshore pipelines would be installed to transport raw hydrocarbons and MEG (to and f rom offshore gas fields) along

designated pipeline corridors from the s hore crossing point to the LNG processing facilities (Figure 5-8). The onshore
hydrocarbon pipelines would be designed and constructed in accordance with appropriate standards such as AS2885.1.

m Figure 5-8 Notional Cross Section of Onshore Pipeline Corridor.
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A minimum right of way (RoW) of 110m width (permanent easement) allows access of heavy machinery and a work
surface for pipe make-up (stringing and welding), including spoil stockpiles and storage areas.

The buried pipeline would be designed to take the shortest practicable route from the shore crossing point to the site of
the proposed gas pl ant, c onsistent with environmental and heritage obj ectives and t echnical c onsiderations. The
proposed alignment of the onshore pipeline corridor(s) is yet to be finalised.

Construction of other pipe work would be required to transport LNG, condensate, potentially LPG, and wastewater
across the facility. In addition, onshore pipeline corridors may include return lines that pump chemicals recovered from
the liquid stream back offshore.

Pipe work is expected to be prefabricated at a designated fabrication yard and brought to site either via marine transport
in sections (most likely), or fabricated onsite. Material type for pipe work is yet to be determined, however for onshore
interconnecting pipes for transfer of LNG product, it is likely to be prefabricated carbon steel with insulation.

Pipeline corridors may also accommodate other services, in particular fibre optic cable.

5.8.12.  Offshore Pipeline Construction and Shore Crossing

Pipelines would be installed to transport hy drocarbon along a de signated pipeline corridor to near shore, where they
would cross the shore and continue onshore to the processing facilities. This assessment addresses those pipelines
within State waters (from the 3Nm limit to the LNG facilities).

Installation of pipelines in State waters would involve placement via a pipeline vessel into a designated pipeline corridor
constructed using proven methods of pipeline installation. Pipeline stabilisation is likely to require a combination of
dredging, trenching, rock dumping, and potentially using pre-cast concrete gravity anchors. Rock stabilisation or other
alternative material protects the feed gas pipelines from scour and vessel anchors.

There are a range of construction methods for installation of pipelines in near shore environments and for the shore
crossing currently being investigated, these include:

e conventional excavation (trenching) and installation (including offshore pipeline pull);
e horizontal directional drilling (HDD); and

e tunnelling.

These are discussed in Section 5.8.13 to Section 5.8.15.

5.8.13. Conventional Excavation and Installation

This method involves the use of excavation equipment, such as CSDs, rock trenching machines or backhoe dredges, to
create a pipeline trench. The pipes would then be pulled into the trench from a shore based winch, followed by potential
burial using rock placed over the pipeline for protection.

The nearshore pipeline installation (and shore crossing) methodology may comprise similar activities as de scribed for
onshore pipeline construction. A summary of the activities associated with pipeline trenching would be as follows:

e Preparation and excavation of up to two pipeline corridors nominally 500m wide each to house feedstock
hydrocarbon pipelines and other pipeline infrastructure from the beach to a suitable offshore location. A coffer dam
or open cut may be required to allow access for machinery for excavation works.

e Installation of pulling winch spread located onshore and pulling wires within the pipeline trench up to the lay barge
position.

e Establishment of a winch pad which would be setup on the beach (within the shore pull area) for push/pull
installation of pipelines.

e Pipeline pull to the shore from the pipelay vessel located offshore. Pipelay barge would be positioned as close as
possible to the nearshore to prevent pipeline friction along the seabed during installation.

e  Backfill of the trench or rock armour protection. The nearshore pipelines would be laid on the seabed.
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5.8.14.  Horizontal Directional Drilling

This method may be selected over conventional shore crossing method for areas where open cut methodologies are not
feasible due to geological and environmental constraints. This installation method involves drilling a hole at a shallow
angle beneath the surface than pulling the welded pipe string back through the drill hole (Figure 5-9).

Drilling is conducted by a special purpose rig. Soil excavations are typically required to prepare a pad setup area for the
rig, a s ettlement pit for drill cuttings, and containment pits for drilling mud at the drill entry and ex it points. The land
footprint required is dependent upon the size of the pipe, subsurface geology and length of the drill.

m Figure 5-9  Generic Profile of Horizontal Directional Drilling.

The application of this method is limited by site conditions such as soil stability, gradient and characteristics of
subsurface geology. Horizontal directional drilling is unlikely to be technically feasible due to the large diameter size of
the proposed pipelines for the Precinct and the shallow water of the near shore area; however this is subject to further
investigation.

5.8.15.  Tunnelling

Tunnelling involves a special purpose tunnel boring machine used to excavate material to create a large borehole (i.e.
tunnel) which is prevented from collapsing by installation of a casing. At completion of bore-hole operations the pipelines
can be passed into the hole (if not direct pipe method). Pipelines are installed into the tunnel similar to the horizontal
directional drilling m ethod; h owever the tunnelling machine i s r ecovered at the o ffshore end of t he pi peline o nce
installation has taken place, or could be abandoned below ground at the end of the tunnel.

The excavated material may be stockpiled temporarily before disposal to an approved site or reused if deemed suitable
as fill material for other construction purposes.

Tunnelling is best suited for installation of pipelines of larger diameters; however detailed site i nvestigation would be
required to determine the feasibility of tunnelling based on geotechnical analysis, and project economics.

5.9. Commissioning

Commissioning of the LNG processing facilities and plant utilities would comprise functional testing and verification of
equipment and systems prior to start-up of production. The key commissioning activities would include commissioning of:

e pipelines;

e  gas processing facilities and associated supporting infrastructure;
o flare systems;

e plant utilities;

e refrigerant storage facilities; and

e hydrocarbon storage tanks and export facilities.

Gas would be directed to the plant flare in line with normal practice during the commissioning of cryogenic equipment as
the system would initially be too warm to produce LNG.
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Gas would be f lared o ver p rolonged per iods at hi gh r ates whilst equi pmentis being t ested dur ing i nitial s tart-up and
commissioning of the processing facilities. LNG would be produced and flaring would cease as the commissioning
process continues, and systems cool down toward their normal operating conditions.

Typical commissioning of pipelines would include flooding, hydrotesting, dewatering and purging, with the management
of effluent discussed in Section 5.15.3.

5.10. Maintenance

5.10.1. Maintenance of LNG Facility and Plant

Maintenance and regular inspections would ensure the integrity and efficiency of the LNG processing facilities and plant
utilities a ssociated with the BLNG Precinct. P lanned s hutdown of the processing facilities would be scheduled and
coordinated w ith r outine m aintenance on pl ant e quipment and s hipping v essels. | tis estimated t hat an ad ditional
workforce of approximately 1000 personnel would be required to support major shutdowns that could occur at least once
every eight years.

5.10.2. Maintenance Dredging

Maintenance dredging in the port area would also be required to maintain required water depths. T his may require
maintenance dredging to remove sands and silts that have accumulated due to tidal movements and displacement of
sediment over time. Maintenance dredging would use similar methods for removal of soft sediment as described in the
construction sections, and the frequency and volume of dredging would depend on coastal sediment processes, and in
particular would be influenced by the frequency and severity of cyclones in the region. Dredged spoil may be disposed
of either to the same location as the spoil removed during previous dredging programs, or at an alternative location to be
agreed.

5.11. Fire Management

5.11.1. Process Fire Management

A Process Fire Management strategy would be in place for operations of the BLNG P recinct that would consist of a
combination of measures and management protocols to prevent escalation of consequences from fire events. Primarily,
management is achieved through passive and active means of fire protection including:

o safety distances (i.e. unit separation, equipment separation);
e isolation and blow down (i.e. limiting inventory release);
e passive fire protection (i.e. fire proofing structures); and

e active fire protection (i.e. fire and gas detection systems, fire water systems, fire fighting equipment).

LNG facilities would utilise small amounts of freshwater or potable water (stored in tanks on site) for routine testing of fire
fighting system according to safety standards. Either freshwater or seawater (or a combination of both) may be used as
main sources of firewater. Firewater may be treated with chemicals for prevention of biological growth during storage.
Once used, the firewater would need to be treated and disposed of in water treatment facilities.

5.11.2.  Bushfire Management

A Fire Management Plan would be in place for construction and operations of the BLNG Precinct. T he Plan would
consist of a combination of measures and management protocols to reduce the risk of bushfires to the facilities and
associated infrastructure. The strategy is likely to involve a combination of fuel load management through clearing and
prescribed/mosaic burning. The strategy would also require the construction of fire breaks on the perimeter of facilities
and access tracks to facilitate fire management activities such as fire fighting and prescribed burning.
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The strategy would be developed with appropriate expertise and would likely comprise the following typical elements:

= haul/access road(s) around LNG equipment providing a firebreak;

= nominal 500m of thinned or cleared vegetation (i.e. spear grass mowed/removed, pindan trees thinned);
m  security / access road either side of fence as firebreak (nominal 60m);

n nominal 200m of thinned vegetation; and

= mosaic burning.
5.12. Decommissioning

Decommissioning of the BLNG Precinct would be undertaken to adhere with the relevant regulatory requirements and
industry practice at the time of decommissioning. The BLNG Precinct facilities requiring decommissioning are:

e onshore gas processing facilities;
e plant utilities;

e port and marine facilities;

e supporting infrastructure; and

e pipelines (consisting of hydrocarbon feedstock pipelines, onshore pipelines and other pipe work).

Prior to the removal of equipment, the facilities would be depressurised, purged and flushed of any hydrocarbons to
avoid any e nvironmental i mpacts during removal. Where p ossible, materials would be s alvaged from site and
reused or recycled elsewhere.

Once the site has been cleared, the ground contours would be reinstated close to the pre-existing conditions, and native
flora species would be replanted, to rehabilitate the site.

5.13. Workforce

During early pioneering (site) works, the camp would house up to 800 workers. Workforce numbers would increase to
between 5,500 and 8,000 during the peak construction periods, associated with the phased development of the Precinct.

Routine o perations would be c arried o ut by a per manent c ontingent o f appr oximately 1, 000 personnel fora BLNG
Precinct with a capacity of 50Mtpa. An a dditional 900-1,000 workforce may be required for major shutdown
maintenance of LNG facilities (Section 5.10.1). The workforce would be a combination of fly-in/fly-out workers and
those residing in Broome. At the start and end of the workers’ operation cycle they would be transported by bus to and
from Broome airport.

Air pa ssenger m ovements d uring ¢ onstruction ar e anticipated to be in the order of 15,000 per m onth during peak
construction for approximately 12Mtpa LNG facility. During operations, air passenger movements are anticipated to be in
the order of 1,000 to 2,000 per month for a 12Mtpa LNG facility.

5.14. Transport

Transportation of goods and raw materials would be provided during construction and operations of the LNG processing
facilities, accommodation facilities and LIA.

Provision and supplies of raw materials (i.e. food, rock, construction materials) and maintenance items (i.e. process
chemicals, s pare parts for equipment) would be transported to the P recinct using road and m arine transport. Bu Ik
support of fuel (i.e. diesel) and c hemical i nventory (i.e. glycol) directly as sociated with oper ations of the processing
facilities and Port Facility are likely to be transported to site by marine vessels and/or road transport to the Marine
Facility, or alternatively via Broome Port for delivery to the Precinct.

Used materials and wastes would be transported offsite by road vehicles to licensed recycling and waste facilities.
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5.15. Emissions, Discharges and Wastes

The key emissions, discharges and waste streams in this section are described in broad terms based on the current
BLNG Precinct development scenarios. However, discharge rates and total volumes of each stream would be subject to
refinement based on individual commercial proponent decisions on the design and construction and operation of their
respective facilities.

Emissions, discharges and wastes associated with construction, commissioning, operation and de commissioning of the
BLNG Precinct have been estimated for the purpose of the SAR. A summary of the emissions, discharges and wastes
associated with the construction and operation of the BLNG Precinct are provided in Table 5-8. The following sections
provide more detail on the key waste streams generated by the Precinct.

= Table 5-8 Key Emissions, Discharges and Wastes.

Atmospheric Emissions and Discharges

Combustion products: nitrogen oxides NO and NO2 (NOx), oxides of sulphur (SOx) and carbon monoxide (CO)

Greenhouse gases (predominantly CO;)

Dust (as particulates)

Dark smoke
Odour
Light (terrestrial and marine)

Noise and vibration (terrestrial and marine)

Marine Discharges and Waste

Cooling water

Hydrotest water

Dredge spoil

Deck drainage

Anti-fouling

Ballast water

Food scraps from vessels

Wastewater (including produced water, sewage and grey water etc.)

Terrestrial Discharges and Waste

Domestic waste from terrestrial activities

Domestic waste from marine activities

Green waste

Hazardous waste from terrestrial activities

Hazardous waste from marine activities
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5.15.1. Atmospheric Emissions (including Greenhouse Gas Emissions)

Atmospheric emissions would primarily arise from:

e power generation;

e  CO2 removal unit at the onshore LNG processing facilities;

e flaring;

e fugitive emissions (from connections and valves); and

e shipping movements (LNG, condensate and potentially LPG vessels).

During construction, emissions to air would predominantly consist of dust emissions generated from initial site clearing
and ear thworks, v ehicle m ovements on uns ealed r oads, and w ind ac tion ov er ex posed ar eas. Dust emissions
(particulate matter) is largely confined to construction related activities, and is likely to vary substantially from day-to-day,
depending on the nature of the disturbance, vehicle movements, ground moisture and meteorological conditions.

Emissions from fuel combustion due to vehicle, vessel and machine use during construction would be temporary and are
not considered to b e s ignificant compared t o emission | evels ge nerated during r outine oper ations. T he e stimated
emissions into the air during routine operations for different development scenarios of the Precinct are outlined in Table
5-9 to Table 5-12.
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= Table5-9 Estimated Emissions into the Air for Scenario 2 (15Mtpa LNG Facility).
co
Emissions tongfs NO, | SO | VOC| BTEX| PM| (o | NOz| CHs GHG
Area/Source anpnum (tpa) (tpa) (tpa) | (tpa)| (tpa) 2({tp (tpa) (tpa) (CO2-€) (tpa)
(tpa)
Energy 1,700 4,400 | 130 170 3 | 560 | 4,200,000 | 4,400 | 1,900 | 5,600,000
generation
2,950,000-
CO; removal 30 830 | 1,300| 20 | 470 | 50 830 | 1,700| 6,200,000
unit 5,900,000
Flares 160 65 1 530 0 0 65 0 20,000
Fugitive
erissions 0 0 0 480 0 0 0 85 1,800
Total
al 7,000,000~
emissions 1,900 5,300 | 1,400 | 1,200 | 480 | 610 5,300 | 2,900 | 12,000,000
10,000,000
(tpa)
= Table5-10 Estimated Emissions into the Air for Scenario 3A (25Mtpa LNG Facility).
e GHG
"im'S/S'O”S CO | NOx | so, | voc | BTEX | PM CO» NO, | CHa o
rea 2-€e
Source (tpa) | (tpa) | (tpa) | (tpa) (tpa) | (tpa) (tpa) (tpa) | (tpa) (tpe)
Energy 2,900 | 7,300 | 220 280 6 930 7,000,000 | 7,400 | 1,800 | 9,300,000
generation
CO; removal 4,900,000-
oot 50 | 1,400 | 2,100 30 780 80 3,800,000 1,400 | 2,900 | 10,300,000
Flares 270 | 110 2 880 3 0 0 110 0 33,000
Fugitive 0 0 0 800 6 0 0 0 140 2,900
emissions
Total
emissions | 3,200 | 8,900 | 2.300 | 2,000 | 800 | 1,010 1127'%%%'%%%' 8,900 | 4,800 | 20,000,000
(tpa) B
s Table5-11 Estimated Emissions into the Air for Scenario 3B (35Mtpa LNG Facility).
Emislsions co NOy SO, | vOC | BTEX PM CO, NO- CHq GHG
Area (tpa) (tpa) (tpa) | (tpa) | (tpa) | (tpa) (tpa) (COz-e)
Source (tpa) (tpa) (tpa)
Energy 4,100 | 10,000 | 300 390 10 1,300 | 9,800,000 | 10,000 | 2,500 | 13,000,000
generation
CO2
7,000,000-
Lenrir;oval 70 1,900 | 2,900 40 1,100 | 120 | ;3000000 | 12900 | 4,000 | 14,000,000
Flares 380 150 3 1,200 4 0 0 150 0 46,000
Fugitive 0 0 0 1,100 10 0 0 0 200 4,000
emissions
Total 17,00,000-
emissions | 4,600 | 12,000 | 3,200 | 2,800 | 1,100 | 1,400 | " o'00 " | 12,000 | 6,700 | 27,000,000
(tpa) T
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s Table5-12 Estimated Emissions into the Air for Scenario 4 (50Mtpa LNG Facility).

Emissions NOx SO2 | VOC | BTEX | PM GHG (CO2-€)
Area/Source|C© (P?) (tpa) | (tpa) | tpa) | (tpa) | (tpa) Cop () | MOz (R €5 () (tpa)
Energy

. 5,800 | 14,700 | 430 550 12 1,900 | 14,000,000 15,000 3,600 19,000,000
generation

10,000,000-

CO.2 removal 100 2,800 | 4200 60 1,600 | 160 2,800 5,700 20,000,000
unit 20,000,000
Flares 540 200 4 1,800 5 0 0 200 0 66,000
Fugitive 0 0 o |1600| 12 | o 0 0 280 6,000
emissions
Total 24,000,000-
emissions | 400 | 18,000 | 4,600 | 4,000 | 1,600 | 2,060 | 34000000 |18,000 |9,600 | 39,000,000
(tpa)

Notes: 1. Emissions estimates have been calculated based on 24 hours, over approximately 350 days of operation (to account
for planned maintenance and major shutdowns of the processing facilities).

2. Minor emissions such as those related to support vessels (for example tug boats) are excluded from the tables above;
however it is anticipated that vessel emissions would be less than one percent of the total emissions per annum.
Emissions from shipping vessel movements have not been included.

CO, emissions from the CO, removal unit are based on 6-12mol% of CO; in the reservoir gas stream.

Total estimated emissions measured in tonnes per annum (tpa) are rounded to 2 significant figures.

CO, NO, S ulphur Dioxide (SO;), volatile organic compounds (VOC), B TEX, particulate m atter (PM) (less than 10
microns in size), CO,, nitrogen dioxide (NO;), methane (CH,), GHG.

o o~ w

Non-routine operations include start-up, shutdown and emergency or upset events, and these may last for several hours
or days. During these periods it is anticipated there would be increased flaring and some individual turbines would emit
high concentrations of NOx.

Other atmospheric emissions are outlined as follows:

e Dark Smoke: Dark smoke is caused by the release of soot particular during flaring. Under normal operating
conditions, when the flare is operating efficiently, dark smoke is not produced. Design of the flare system including
use of smokeless flare tips to meet regulatory requirements is currently under consideration.

e Odour: Potential sources of odour associated with the BLNG Precinct are likely to be limited given that gas including
LNG does not naturally have an odour, and due to the relatively low s ulphur le vels in t he r eservoir gas, odour
emissions of sulphurous compounds at the LNG processing facilities are not expected to be significant.

e Light: The generation of artificial light from construction and operation of the BLNG Precinct has the potential to
result in light emissions (or light spill), particularly during night-time operations. The amount of light spill generated
would be determined by the wavelength and intensity of the light source, the location and/or placement of light fittings
and the method of light switching. Likely sources include elevated and marine structures lit for safety.

5.15.2. Noise and Vibration

Noise would be generated during the construction and operational phases of the BLNG Precinct for various activities.
The principle noise sources are shown in Table 5-13.
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s Table5-13 Key Noise Sources from Construction and Operation.

Emissions Source Construction Operations
Terrestrial
Vehicle movements v
Site clearing and earthworks v
Piling and blasting (if required) v
Power generation v v
LNG processing facilities v
Flare system v
Marine
Dredging vessels' and dredging works v v
Construction of port facilities v
Pipelay (in state waters and shorecrossing) v
Supply vessels (for import of materials and modularised units) v v
Shipping vessels and support vessels v
Pile driving (hammering) v
Helicopter operations (crew mobilisation and demobilisation from vessels) v
Drill rig on a jack up-barge v

Note: ! Dredging vessels during operations may be used for maintenance dredging (activities as described in Section

5.10.2).

Noise levels would depend on the equipment being operated, such that size, engine specification, thruster use, speed of
movement, and type of activity would influence noise levels. Some sources would be continuous in nature, reflecting 24-
hour activities, whilst others are anticipated to occur on a short-term and intermittent basis only. A predicted noise and
vibration level from construction related activities is dependent on the outcomes of noise modelling assessments.

Key sources of ground vibration concern the use of heavy construction equipment, particularly piling for e stablishing
foundations of facilities. T he layout and configuration of facilities within the Precinct would influence ground vibration

levels
5.15.3.  Effluent Discharges

The main liquid effluent streams would include:

e produced water and associated liquid effluent from processing;

e condensed and other wastewater from ancillary equipment;

e surface runoff (for example stormwater) including oily contaminated water from process areas;

e brine water from desalination of saline water; and
e sanitary wastewater (sewage and grey water).

Preliminary es timates of wastewater that would | ikely be generated at the BLNG Precinct are provided for each

development scenario in Table 5-14 to Table 5-17.
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= Table5-14 Estimated Wastewater Volume Discharge Rate for Scenario 2 (15Mtpa LNG Facility).
Emissions Source/ Volume .
Area Wastewater (by type) discharge (KL/hr) Volume discharge (GL/yr)
Liquid effluent from Produced water and associated 80 1
processing liquid effluent
. . Condensed water, including water
Ancillary equipment from boilers and tank bottoms 20 02
Surface runoff for example
Process areas stormwater and oily contaminated - 2
water
Desalination plant (if Brine (reject) water from reverse
. . 700 0-6
required) osmosis of seawater
Sanitary wastewater | Sewage and grey water 9-14 0.07-041
Total wastewater volume (GL/yr) - 9

= Table 5-15

Estimated Wastewater Volume Discharge Rate for Scenario 3A (25Mtpa LNG Facility).

Emissions Source/

Wastewater (by type)

Volume discharge

Volume (GL/yr)

Area (KL /hr)
Liquid effluent from Produced water and
. . o 130 1
processing associated liquid effluent
Condensed water, including
Ancillary equipment water from boilers and tank 40 0.3
bottoms
Surface runoff for example
Process areas stormwater, and oily - 4
contaminated water
Desalination plant (if Brine (reject) water from
. - 1,000 10
required) reverse osmosis of seawater
Sanitary wastewater | Sewage and grey water 15-20 0.1-0.2
Total wastewater volume (GL/yr) - 15
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m Table5-16 Estimated Wastewater Volume Discharge Rate for Scenario 3B (35Mtpa LNG Facility).
Emissions Source/ Volume discharge .
Area Wastewater (by type) (kL /hr) Volume discharge (GL/yr)
Liquid effluent from Produced water and
. . A 190 2
processing associated liquid effluent
Condensed water, including
Ancillary equipment water from boilers and tank 50 0.4
bottoms
Surface runoff for example
Process areas stormwater, and oily - 5
contaminated water
Desalination plant (if Brine (reject) water from
. - 2,000 13
required) reverse osmosis of seawater
Sanitary wastewater | Sewage and grey water 20-30 0.2-0.3
Total wastewater volume (GL/yr) - 20

s Table5-17 Estimated Wastewater Volume Discharge Rate for Scenario 4 (50Mtpa LNG Facility).
Emissions Volume discharge .
Source/ Area Wastewater (by type) (kL /hr) Volume discharge (GL/yr)
Liquid effluent Produced water and associated 1

. e 100 2
from processing liquid effluent
Ancillary Condensed water, including water
. : 300 0.6
equipment from boilers and tank bottoms
Surface runoff for example
Process areas stormwater including oily - 8
contaminated water
Desalination Brine (reject) water from reverse
plant_s (if osmosis of seawater 2,000 20
required)
Sanitary Sewage and grey water 30 -45 0.3-04
wastewater
Total wastewater volume (GL/yr) 2 - 30

Notes:

Bureau of Meteorology).

2

Stormwater discharge from process areas is estimated based on average annual rainfall (recorded at Broome Airport,

Total estimated wastewater discharge (measured in GL/yr) is rounded to 1 significant figure.

All wastewater volumes provided in the above tables are anticipated to be routine (planned) discharges; albeit surface
runoff (consisting predominantly of stormwater, potentially containing oily water) would be intermittent depending on
rainfall in the localised area. Total wastewater volumes would vary over time based on average annual rainfall.
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5.15.4. Terrestrial Discharges and Hazardous Wastes

Key solid discharges from terrestrial and marine activities associated with the construction, commission, operations and
decommissioning of the BLNG Precinct are discussed in this section. The volume of waste predicted during construction
would vary depending on the activity. Due to the nature of construction activities, wastes generated are anticipated to be
greater than those generated during routine operations.

Domestic waste such as food scraps, pap er, pl astic, and packaging waste would be generated and e ither r e-used,
recycled or managed by licensed contractors.

During construction, likely wastes may comprise glass, scrap metal, concrete and construction rubble, pallets, cardboard,
plastic, aluminium cans, empty drums, personal protective equipment and office materials. Large volumes of inert
material (e.g. spoil materials such as soil or rock, and green waste from site clearing) would be generated during early
site preparation works, however, itis anticipated that a proportion of the s poil material may be r e-used onsite as fill
material during earthworks.

Green waste would primarily consist of vegetation and timber that has been removed during site clearing activities. It is
unlikely during routine operations that the BLNG Precinct would generate green waste, however low volumes may be
generated during maintenance for firebreaks.

Hazardous w astes ge nerated m ay c onsist of , but would not be limited to, hy drocarbons ( waste o ils and grease,
particularly dur ing c onstruction), gl ycol r egeneration w astes ( salts d uring oper ations), | aboratory ¢ hemicals, m edical
wastes, oi ly wastewater, pai nts, t reated t imber, filters (.including mercury), bat teries, solvents an d | ubricants, an d
fluorescent tubes. Marine activities would also generate hazardous wastes that may include the above types of waste, in
addition to spill clean-up materials, empty chemical containers and unused solvents.

The volumes ge nerated during ¢ onstruction ac tivities ar e anticipated t o be gr eater than those g enerated for r outine
operations. Hazardous wastes would be managed by waste contractors for disposal, recycling or treatment in
accordance with State and local regulatory requirements.

5.15.5.  Marine Discharges

Discharges an d w astes t hat are | ikely t o b e di sposed of t o t he of fshore or n earshore m arine env ironment d uring
construction and operation of the BLNG Precinct are described in this section. Key marine discharges and wastes
derived from the BLNG Precinct may consist of:

e sewage and grey water;

e brine from desalination;

e produced water and process water;
e stormwater;

e hydrotest fluids (an estimated total of up to 800,000m? of hydrotest water would be required for commissioning of the
hydrocarbon storage tanks, based on the assumption that hydrotest water may be partially re-used from one tank to
another;

e dredge spoil (preliminary estimates of volumes are discussed in Part 2, Section 5.8.3 and Part 3, Section 2.3);
e Dballast water and deck drainage; and
e cooling water (potential discharge as it is likely that proponent will adopt more efficient air cooling technologies).

Vessels associated with the construction, commissioning and operation of the BLNG Precinct are anticipated to conform
to maritime legislation and in ac cordance with applicable guidance and |egislation p ertaining to ballasting operations,
anti-fouling paints, and management of deck drainage.

All water effluents will be managed to ensure disposal occurs at approved locations, at controlled rates, and according to
National Water Quality Guidelines (or other appropriate standard) to minimise environmental impact.
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6. Indirect Activities and Related Projects

A variety of activities would occur as a r esult of the implementation of the BLNG Precinct, and the impacts of those
activities must be considered even though they would not be subject to permits and approvals under the BLNG Precinct.
In addition, there are a series of projects that would occur in time and space, the impacts of which would be cumulative
to those of the BLNG Precinct. These two categories of projects are identified and described in the following sub-
sections.

6.1. Category B Activities

Category B activities are described as indirect activities or actions that would occur as a result of the BLNG Precinct. The
Category B activities included in the cumulative impact assessments in Part 3, Part 4 and Part 5 are outlined below.

6.1.1. Housing and Associated Infrastructure

Housing and associated i nfrastructure would be r equired t 0 ac commodate a proportion of non f ly-in/fly-out B LNG
Precinct workers and their families. This off site housing would be separate from the workers’ accommodation associated
with the BLNG Precinct. The housing could be provided within Broome's planned future residential development (such as
Broome North or elsewhere). For this reason, the BLNG Precinct may increase the rate of development, and thus it has
been included in the cumulative impact assessment.

6.1.2. Industrial Services

The BLNG P recinct would likely i ncrease de mand for i ndustrial s ervices in the area. T o cater for this d emand new
industrial estates may be required. These estates could be provided for within land zoned for industry within Broome or
elsewhere. Because the size and location of such additional industrial services are not known, this development is only
generally included in the cumulative impact assessment. A new LIA is planned for Broome North in addition to the LIA
associated with the BLNG Precinct.

6.1.3. Solid Waste

The solid waste facility in Broome has nearly reached capacity and has an anticipated lifespan of five more years. The
BLNG Precinct may reduce this lifespan, since it would dispose of its general waste at this location. Currently, a new
landfill is being planned but the location of the new facility is unknown at the time of writing. Thus the impacts of the
specific sites cannot be evaluated in the cumulative impact assessment. Rather the availability of suitable areas for this
site within or around Broome would need to be evaluated in a separate evaluation not associated with the BLNG Precinct
SA.

6.1.4. Power

An expanded power supply network would be required to cater for the increased Broome population, even without the
BLNG Precinct. H owever, t he po pulation i ncrease i n B roome due tothe B LNG P recinct would bring f orward t he
requirement for a new power station. A portion of atmospheric emissions from the new station has been included in the
cumulative impact assessment.

6.1.5. Transport

Both Broome airport and Broome port would experience increased vehicle movement and passenger throughput due to
the BLNG Precinct. Their ability to cater for this increase and the impact on noise and air pollution has been included in
the cumulative impact assessment. The BLNG Precinct is not expected to require Broome airport to be relocated outside
of the confines of the town any sooner than without the BLNG Precinct.

The transport infrastructure of Broome would generally not require upgrading beyond that already planned to cater for
the Category B activities. However, due t o increased traffic s ome intersections, cycle and pede strian facilities would
require upgrading. Transport improvements would be catered for within the road reserve, so these upgrades have not
been included in the cumulative impact assessment. However, the social impact of increased traffic within Broome has
been evaluated.
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6.1.6. Material Sourcing

Aggregate and f ill m aterials would be s ourced from a v ariety of | ocations from i dentified quarries or bor row pits (if
available). Where practicable, onsite materials would be maximised for use, for example: sand fill and sandstone rock, fill
from bulk excavations during construction, and/or marine (dredged) spoil from dredging operations. Depending on the
source and location of the aggregate and materials, these materials would be imported to site either by haul trucks or
marine vessels.

Additional aggregates such as cement, rock, clean sand and other fill materials during construction works would be
sourced remotely. Because the source and amount of material is unknown, this activity is included only generally in the
cumulative impact assessment.

6.1.7. Leisure Activities

The BLNG Precinct would include upgrading access to the Dampier Peninsula through improvements to the Broome -
Cape Leveque Road, and the construction of the access road to the BLNG Precinct and a diversion of the Manari Road
to the coast immediately north of James Price Point. This may increase the recreational and leisure use of the Dampier
Peninsula, which would have an impact on the marine and terrestrial environment. Thus this increased use has been
included in the cumulative impact assessment.

6.1.8. Additional Development

Through the Heads of Agreement, the State Government has committed to providing an area of land equivalent to that
required for the BLNG Precinct, under freehold title, to the Traditional Owners. This land could be developed for any use,
subject to environmental and other relevant approvals, including those of the Traditional Owners.

As the location and nature of this potential development is not known, the potential impact of this Category B activity has
not been considered in the cumulative impact assessment.

6.2. Category C Activities

Category C activities are described as related projects, which are independent of the BLNG Precinct in environmental
approvals terms, but could have similar impacts in times and/or space. Such impacts have been considered when
addressing cumulative impacts from implementation of the Plan.

6.2.1. Upstream Development

The upstream development refers to the infrastructure required to remove the gas from the gas fields and transport it
to the BLNG Precinct. The gas fields are located north of Broome. The pipeline connecting the field to the BLNG Precinct
is included as Category C activities up to 3Nm from the Western Australian coast (within 3Nm it is Category A). The
types of activities included in Category C for upstream developments may include:

e Subsea wells, manifolds and flow lines to collect the hydrocarbons from the gas fields;
¢ Infield floating facilities, one for each of the gas condensate reservoirs;

e Central processing facilities;

e Pipelines connecting the gas fields to the BLNG Precinct; and

e  Supply base development to service and supply the upstream developments.

6.2.2. Upstream Exploration and Appraisal Activities
The upstream oil and gas exploration and appraisal activities included in Category C are:

e Those within the Browse Basin, plus activities required to support this operation; and

e  Those within the Canning Basin.
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6.2.2.1. Main Access Road

The Department of Main Roads is currently undertaking the planning and project management for the construction of an
access road connecting the Browse LNG Precinct with the existing Broome-Cape Leveque road. Main Roads will submit
separate applications for environmental and other approvals for the road as required. Cumulative impacts as sociated
with clearing for the main access road are considered in the SAR.

6.2.2.2. Pioneer Camp

Woodside is considering a 6 00 per son pioneer a ccommodation facility ahe ad of the d evelopment of the per manent
construction and operational workforce facilities which are part of the BLNG Precinct. Woodside will seek separate
approvals for this facility as required.
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7. Land and Asset Tenure

The land required for the BLNG Precinct is comprised entirely of unallocated Crown land, which includes the seabed out
to the three nautical mile State territorial limit. It is located on part of the land and adjacent waters subject to a registered
claim under the Commonwealth Native Title Act 1993 by the Goolarabooloo Jabirr Jabirr registered native title claimant.
Development of the BLNG Precinct cannot proceed in the absence of the appropriate land tenure being granted, with the
granting of such tenure being subject to the acquisition of native title rights and interests over the area of land required.

The State Government has been negotiating with the Kimberley Land Council, who represents the registered native title
claimant, s ince J anuary 2008 t o s ecure t he ar eas r equired for t he BLNG P recinct. Itisthe S tate G overnment's
preference to secure the land required via an Indigenous Land Use Agreement or similar agreement, which would
ultimately register the consent of the claimant to the establishment and operation of the BLNG Precinct, However, given
continued q uestions about t he aut hority of parties to negotiate s uch an A greement and t he timing issues t hat t his
presents, on 2 September 2010 the State announced that it would commence a formal process under the Native Title Act
1993. This process involves negotiating in good faith with registered Native Title claimants over a six-month period. If
agreement cannot be reached, the State will refer the matter to the National Native Title Tribunal for arbitration for a
further six months, after which the Tribunal determines if the development may be done, and if so, under what conditions.

Land tenure would ultimately be granted by the State of Western Australia to individual project proponents in the form of
leases, easements or |icences gr anted t hrough t he S tate land management body La ndCorp and t he B roome P ort
Authority which will be r esponsible for management of the Port. Freehold land will not be granted to individual project
proponents.

The State Government and Woodside (as a potential foundation proponent) have together committed to delivering about
$1.5 billion of social and economic benefits to local Aboriginal communities, under a Heads of Agreement signed by the
Kimberley Land Council on behalf of the Goolarabooloo Jabirr Jabirr claimants in April 2009. The Heads of Agreement
includes:

e recognition of the claimants as Traditional Owners of the affected land;

e providing an area of land, equivalent to that required for the precinct, to the Traditional Owners under freehold title;

e creating new economic opportunities, including in business development and trade training;

e stronger environmental and heritage protection including creating new conservation reserves on the Dampier
Peninsula;

o reform of indigenous land tenure reform to help establish appropriate titles for home ownership and economic
development in Dampier Peninsula communities;

e creating Traditional Owner controlled funds for economic development, housing, education and cultural preservation
funds;

e increased funding to improve Government facilities and services for the wider community; and

e when the land is no longer needed, returning it fully remediated to the Traditional Owners

An equivalent level of commitments would be required from future commercial proponents as to those from the
Foundation LNG Proponent, as and when they undertake a project at the Precinct.

Subject to the State securing the rights and interests over the land required for the BLNG Precinct, land tenure would
ultimately be granted by the State of Western Australia to individual commercial proponents in the form of leases,
easements or licences, in accordance with the Land Administration Act 1997, the Western Australian Land Authority
Act 1992 and/or the Port Authorities Act 1999.
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LandCorp would manage the onshore tenure arrangements granted under the Western Australian Land Authority Act
1992 while the Broome Port Authority would manage tenure arrangements granted under the Port Authorities Act 1999.
It is anticipated that some provision for subleases would also be provided to satisfy individual commercial arrangements.
Importantly, all leases, subleases, easements and licenses and their respective conditions must be consistent with conditions
imposed in relation to native title, any ILUA or equivalent consent agreement with Traditional Owners, and any commercial
development agreement reached with commericial proponents.
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8. Impact Assessment Methodology

8.1. Assessment Approach

This s ection outlines the methodology used to assess the potential environmental impacts resulting from the BLNG
Precinct. The methodology presented in this section should be read in conjunction with the description of impacts and
the pr eventative and m anagement m easures des cribed in Part 3 (for m arine en vironmental f actors), Part 4 (for
terrestrial environmental factors) and Part 5 (for social and Indigenous factors).

The e nvironmental as sessment was unde rtaken as at wo s tage process t o ens ure t hat al | r elevant i ssues were
addressed (refer to Table 1-1 for a description of Category A, B and C Activities):

1. Category A factor impact assessment. The factor impact assessment is based on an assessment of the impacts
from each Category A activity affecting that factor, and includes mitigation and environmental or social outcomes
assessed against relevant policy and le gislation. Matters of NES pursuant to the EPBC Act have been assessed
using the same methodology and are addressed under each factor as appropriate, but are also consolidated in a
separate impact assessment section.

2. Cumulative impact assessment of Category A, B and C activities. Category B and C activities are not part of the
Strategic Proposal or actions to be implemented under the Plan, but are addressed to ensure that direct and indirect
impacts of the Plan are considered. An assessment is made as to whether the environmental impacts arising from
Category A activities are altered by Category B and C activities both locally and regionally and over short and long
timeframes.

A suite of tools was applied during the impact assessment process for the BLNG Precinct. These tools included:

e a high-level screening process to identify potential impacts and prioritise actions to minimise them;
o the identification of key and other relevant factors based on qualitative significance definitions;
e application of the hierarchy of controls to ensure that residual impacts are as low as reasonably practicable; and

e application of policies and guidelines to determine the significance of the residual impact.

The first step of the environmental impact assessment was the assessment of impacts arising from each aspect of the
proposal identified in the Scope of the Strategic Assessment (S0SA) on relevant environmental factors. T his was
achieved through a semi-quantitative risk-based assessment. The results of the assessment should not be interpreted
in isolation from the broader environmental assessment process which includes consideration of the significance of
potential i mpacts bas ed o nr egulatory gui delines. The s creening assessmentev aluatest hel ikelihood and
consequences o fan ad verse ef fect oc curring as a result of e xposure to one or more aspects or ha zards. The
methodology used for BLNG Precinct assessment is consistent with standard management processes and practice as
outlined i n t he A ustralian r isk m anagement s tandards ( AS/NZS 4 360). The m ain elements of the e nvironmental
screening assessment process comprised:

e establishing the context;
e identifying the potential environmental hazards and pathways for exposure;

e assessing the potential environmental impact of the aspect, the resulting environmental consequences and the
likelihood that the aspect would occur;

e identifying preventative and management measures; and

e recovery.

The Scoping Phase of the assessment had focussed on t he application of a systematic approach to identify potential
impacts. A hi gh-level s creening assessment w as us ed to identify the range of potential i mpacts b ased on pot ential
interactions be tween: a)t her eceiving e nvironment ( “environmental f actors”, i ncluding social f actors); and b)

environmental stressors (“environmental aspects”, including social factors). These factors were presented to the OEPA
for their consideration in the Browse LNG Precinct Scope of the Strategic Assessment (DSD, 2010b; Appendix A-2).
The Proponent’s decisions took into consideration the standard controls that would be in place to prevent an aspect from
occurring, as well as the nature of the materials or substances that contribute to the aspect. Those factors that required
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in-depth i nvestigation dur ing t he i mpact as sessment phase, w ere i dentified i n a ccordance w ith t he f ollowing
qualitative definitions:

Key Factors:

e Potential impacts may raise significant concern from stakeholders; and/or

e Require high/moderate level of mitigation and/or management for potential impact to comply with guidelines and
standards; and/or

e Direct/permanent| oss of e nvironmental at tributes or conservation s ignificance a nd/or social at tributes of
significance; and/or

e Represent a severe or high rating from the screening assessments.

Other Relevant Factors:

e Potential impacts are unlikely to be of significant concern from stakeholders; and/or

e Potential impacts will be minor requiring minimal management measures to comply with guidelines and standards;
and/or

e Potential impacts will be | ocalised and short-term, with minimal | oss t o e nvironmental attributes of c onservation
significance and/or social attributes of significance; and/or

e Represent a medium, low or less than low rating from the screening assessments.

The env ironmental factors a nd r esultant s ignificance r ating i dentified t hrough t he impact as sessment ph ase ar e
presented in Table 8-1. As the as sessment progressed, it became clear that s everal of the community and s ocial
surrounds factors should also be addressed.

These factors were further evaluated through existing information, findings of investigation studies, consultation with
relevant stakeholders and experience gained from a similar project undertaken on the North West Shelf.

= Table 8-1 Environmental Factors and Significance Rating.

Key Factors Other Relevant Factors

Marine Environment (reported in Part 3 of the SAR)

e  Marine water quality; e Tidal regimes, currents and hydrodynamics;
e Benthos including benthic primary producers; e  Marine sediment quality;

e Marine mammals; and e Fish; and

e Marine reptiles. o  Marine ecosystem integrity.

Terrestrial (reported in Part 4 of the SAR)

o Terrestrial flora and vegetation; e Soils and geomorphology;

e Greenhouse gas emissions; and e  Surface water;

e  Terrestrial fauna. e  Groundwater;

e Terrestrial ecosystem integrity;

e Air quality; and

e Species of ethno-biological significance.
Community and Social Surrounds (reported in Part 5, Section 4 of the SAR unless otherwise specified)

e Palaeontology; e Environmental heritage and conservation areas;
e Aboriginal heritage; e  Colonial heritage;

e Visual amenity; e Mining (reported in Part 5, Section 2);

e Light and landscape character; e  Agriculture (reported in Part 5, Section 2); and
e  Commercial fishing; e Human health.

e Agquaculture and pearling;

e Tourism;

e Sports, recreation and land use (including
recreational fishing); and
e Community services (reported in Part 5, Section 2).
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The factor impact assessments have been prepared to meet the requirements of Item 6 of the Terms of Reference
(DSD, 2010c; Appendix A-3). The potential impacts on key and relevant factors from the assessment of aspects were
collated and t he combined or cumulative potential impacts on each factor were determined and a ssessed against the
relevant government guidance, policies and standards relevant to the factor. For each factor, a systematic process was
followed to identify the values, key aspects, impacts, mitigation and outcomes associated with Category A activities.
Then these outcomes are viewed in the context of potential cumulative impacts from Category B and C activities.
Particular attention was given to the management and mitigation measures (as appropriate at this strategic proposal
stage) required to reduce impacts to acceptable levels and the safeguards and management arrangements to limit,
avoid or offset environmental impacts from these aspects in order to protect identified environmental values. This was
achieved by systematically applying the hierarchy of controls, based on measures to:

e prevent or reduce the likelihood of an aspect from occurring;

o facilitate detection of an aspect prior to a resultant impact occurring;

e control the extent/escalation of an aspect;

e mitigate the impacts resulting from an aspect; and/or

e initiate safeguards to mitigate potential impacts should control measures fail.

Finally, an as sessment of the significance of the residual impact on eac h factor resulting from the construction and
operation of the BLNG Precinct was undertaken using key statutory requirements, environmental policies and guidance
statements.

Although exact details of future proponent proposals within the BLNG Precinct are not known, this document provides
sufficient information to allow an assessment of whether the issues raised by the establishment of the BLNG Precinct
are manageable and to establish the safeguards and management arrangements that would be in place to ensure
impacts are acceptable.

8.2. Managing Uncertainties of Precinct Development

As a number of actions or future proposals under the Plan may not be implemented for a considerable period of time,
the level of design and environmental information that is normally provided in an impact assessment of specific actions or
significant proposals is not ne cessarily av ailable f or t his s trategic as sessment. | n s ome cases, detailed information is
available on both the environment and scope of future actions or proposals, and thereis ah igh level of scientific
certainty regarding the data inputs to the impact assessment. In these instances, the impact assessment is similar to
the usual project impact assessment, with less need for precautionary assessment and management arrangements to be
applied (Figure 8-1).

m Figure 8-1 Sliding Scale for Environmental Management Approach.

An example of this situation is the assessment of impacts on vegetation and flora, where there is a high level of certainty
regarding environmental values as detailed surveys have been undertaken and t he maximum e xtent of the terrestrial
footprint is fixed (Part 4, Section 2.4). On the other hand, where little baseline environmental information is available or
the project scope is not so well defined (for example the extent and location of groundwater resources and abstraction),
a precautionary approach to assessment and m anagement has been t aken to reach the required | evel of certainty
regarding environmental outcomes, without the level of detail usually included in project impact assessment (Part 4,
Section 2.3). Inthese cases, arange of mechanisms hav e been em ployed and outlined i n ea ch f actor i mpact
assessment section:

1) Other regulatory processes. For some impacts there are other existing regulatory processes that address aspects of
the proposal or action to ensure the desired environmental outcome. As the environmental outcome is already
ensured through other processes, broad management strategies and alternatives are sufficient to be included in the
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Strategic Assessment in order to demonstrate that these outcomes are achievable. In these cases, the Strategic
Assessment broadly outlines the potential impacts and their significance, details the regulatory processes that
apply and the environmental outcome that is to be achieved by these processes. Examples include groundwater
abstraction | icences un dert he Rights in Water and Irrigation Act 1914, sea dumping permits under the
Environment Protection (Sea Dumping) Act 1981 and works approvals to control discharges under Part V of the
EP Act. In some cases, where very little information is available on the aspect or the affected factor, another
option for which sufficient information is available may be proposed. This would be implemented if the original
option was subsequently f oundt o be u nablet o achieve the d esired e nvironmental outcome ( for example,
desalination instead of groundwater supply).

Outcome-based conditions. Where key environmental values have been identified but there are less detailed
baseline d ata av ailable o n w hich an a ssessment can be m ade ( for ex ample, longt erm dat asets f or detailed
hydrodynamic modelling are not available), outcome based conditions that will set environmental limits can be
developed to provide certainty of the environmental outcome. F uture proponents would have to demonstrate that
their proposal can meet these conditions in order to be implemented. Outcome-based conditions may also include
adaptive management triggers to address uncertainty in predictions of impact. Even with full information, there are
always uncertainties in environmental modelling. The Strategic Assessment proposes outcome-based conditions
that may be applied by the regulators.

Sensitivity analysis. Where the predicted impact is uncertain, a sensitivity analysis has been undertaken to determine
whether a range of scenarios changes the environmental outcome. For example, there is no detailed information
available regarding the predicted air emissions of future developments. However, the types of emissions from LNG
processing are w ell under stood and a r ange of emissions and m eteorological scenarios can be assessed to see
whether the appropriate standards are likely to be exceeded at a given sensitive receptor.

Assessment of conservative scenarios. This is similar to a sensitivity anal ysis but is most applicable when the
project scope is uncertain. For example, the exact configuration of the port is not known so the assessment has
been b ased onaf ootprintthatislargerthanthatexpectedtob erequired,to e nsurethatthe footprint of any
configuration within that envelope is likely to be acceptable.

Risk assessment. Risk assessment is a tool that was used in the SoSA to prioritise impact assessment and management,
even in s ituations where detailed information may not be av ailable. As outlined in the previous section, a r eview of
relevant risks was und ertaken at the SAR as sessment s tage, taking i nto ac count additional i nformation an d
knowledge gained through a range of baseline and technical studies.

Management plans. In a Strategic Assessment, it is appropriate to require the preparation of a management plan to
ensure that the m ethods used by future p roposals are ap propriate to achieve the r equired environmental
outcome. T he r equirement f or m anagement pl ans i s ou tlined i n t he S trategic Assessment as par t of t he
information t hat w ould b e r equired f or a p roposalt o be declared d erived, or may become oneo ft he
implementation conditions. It is proposed to provide additional information through management plans on a range of
issues including f ire m anagement, m onsoon v ine t hicket and dr ainage ba sins, dr edge an d dr edge s poil
management.

For some factors, a range of approaches have been employed to achieve the required level of certainty. For example, a
range of air emissions scenarios have been assessed to determine whether a sensitive receptor would be unacceptably
affected, but an outcome-based condition has also been proposed that sets air quality limits at the boundaries of the
Precinct.

While detailed project scope certainty may not be a vailable, the P roponent considers that s ufficient i nformation has
been included in the SAR to provide certainty regarding the environmental outcome through one or more of the above
approaches.
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8.3. Cumulative Environmental Impact Assessment Methodology
(for Category A, B and C Activities)

The Scope of the Strategic Assessment provides guidance with respect to the Category B and C activities to be
included in the cumulative impact assessment. The majority of Category B activities are related to increased population
and use of or provision of services in Broome, while Category C impacts are largely oil and gas exploration a nd
development projects offshore, as defined in the Scope of the Strategic Assessment.

Aspects of Category B and C activities, which affect the same matters of NES as a Category A activity, have been
identified and t he impacts on t hem have been as sessed both individually and c umulatively with Category A impacts.
Only those factors that are affected by Category A activities will be subject to cumulative assessment. For instance, it
may be identified that Category B or C activities will not affect vine thickets and therefore, the cumulative assessment of
impacts on vine thickets is limited to Category A impacts. Similarly, the impact of Category B and C activities on factors
not affected by Category A activities have not been addressed.

The significance of cumulative impacts has been assessed at the local and r egional s cale and agai nst the relevant
environmental policy and | egislation. Due to the lower level of detail being available on the environmental aspects of
Category B and C activities and the environments they affect, a range of impact assessment methods and information
sources were utilised to assess cumulative effects including:

e Dbest professional judgement regarding sensitivity of the factor/species to the cumulative impacts identified;

e spatial habitat assessment, such as proportion of habitats affected, | ocation of pressures in relation to migratory
routes, key habitats or proportion of habitats protected;

e identification of potential protection measures to mitigate environmental impact resulting from these activities that
are not already addressed by management arrangements for Category A activities; and

e other environmental assessments being undertaken for Category B and C activities (for example LandCorp Broome
North project and upstream development activities proposed for the offshore Browse basin).

The cumulative impact as sessment culminates in an assessment of likely environmental outcome of the cumulative
impacts of Category A, B and C activities. Where relevant, the SAR considers the identification of regional knowledge
gaps and environmental ¢ onstraints that m ay be addressed by the Governmentin west Kimberley pl anning an d
priorities for future conservation management, monitoring and research in the west Kimberley, linked with the proposed
management arrangements and State Government measures outlined in The Precinct Plan.

8.4. Presentation of Findings

The findings of the impact assessment are presented in Part 3, Section 2 and Part 4, Section 2 for marine and
terrestrial factors respectively and in Part 5, Section 2, Section 3 and Section 4 for the social and Indigenous factors.
These impact assessment sections present the following information:

1. Current knowledge: This section summarises the extent of existing knowledge and information, including current
and relevant baseline studies relevant to each factor, and key Commonwealth and State policy documents.

2. ldentification of key aspects: An outline of the key aspects determined to be of primary relevance to the factor,
and an overview of the sources of potential impact from Category A activities. Where relevant, a summary of the
sensitivity and resilience of the relevant components of the factor in the context of impact assessment, to the extent
that these are known from available literature and supporting studies. This is intended to focus on the main issues
that will be addressed in the impact assessment.

3. Predicted impacts: An assessment of impacts, taking into account the outcomes of the risk assessment. This
considers the extent to which the factor is likely to be affected including magnitude, extent and duration of impact.
The significance of the impact both locally and regionally is assessed based on e xisting policies and guidelines.
This section includes a summary of the proposed management measures and controls, taken into account in the
assessment of relative risks that will be used to manage impacts to acceptable levels.

4. Management measures: Management measures that have been identified to avoid, minimise, manage and mitigate
the potential impacts to each factor are outlined. These reflect the tiered approach to management presented in Part 6,
Section 3; Part 3, Section 2; and Part 4, Section 2.
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e Tier 1 - State Government Measure

State government measures have been developed to address environmental aspects associated with the BLNG
Precinct with the highest potential environmental impact significance or uncertainty. State government
measures provide a means by which regional scale mitigations or protection measures are realised and also
ensure s tate gov ernment i nvolvement i n r elevant precinct m atters. V arious s tate government ag encies are
responsible for supporting the implementation of these state government measures.

e Tier 2 - Proposed Condition for the Strategic Proposal

Conditions of approval f or the s trategic pr oposal hav e b een pr oposed to a ddress impacts f rom a ctivities
considered to be of moderate or high potential significance or uncertainty. The proposed conditions can be
issued und er S ection 4 5 of the Environmental Protection Act 1986 and s hall be m et by derived proposal
proponents, where a proposal relates, or is relevant to such conditions. These conditions will require sign-off by
the State Minister for Environment or delegated authority.

e Tier 3 - Requirements for Derived Proposals

Additional r equirements f or d erived p roposal pr oponents have be en proposed t 0 a ddress m edium or low
environmental impact significance from activities associated with the BLNG Precinct. These requirements will be
implemented by derived proposal proponents at various stages of the development as applicable to the activity
being u ndertaken. S ome pr oposed r equirements w ill r equire s ign-off by t he Minister f or E nvironment or
delegated authority.

e Application of Best Practice Management Measures
Certain management measures presented in Parts 3, 4, 5 and 6 of the Strategic Assessment Report make
reference to the demonstration of the application of 'best practice'. For the purposes of the Strategic
Assessment Report, the term 'best practice' is defined as the following:

‘the application of the best available mitigation measures that are practicable in the particular circumstances of a
proposal to avoid or minimise environmental impact’. The process of achieving best practice would include
developing design and management measures against international benchmarks whilst having regard to local
conditions and circumstances (including costs) and to the current state of technical knowledge'.

The philosophy of application of best practice, as outlined above, is the underlying approach for developing
environmental management plans and design of proposals consistent with the management framework
identified in the Strategic Assessment.

5. Environmental outcome: This section concludes with outcomes from the implementation of Category A activities in
the context of relevant environmental guidelines and the management m easures to reduce risks to acceptable
levels. A brief summary of the potential consideration of the cumulative impacts of the Strategic Proposal or
actions under the Plan and indirect impacts from other actions or proposals not included in the Plan or Strategic
Proposal (i.e. Category B or C activities) is provided.

6. Summary tables: A summary of predicted impacts arising from Category A activities, associated management
measures and significance of the resultant residual impacts is presented.
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0. Consultation Undertaken

Public participation in decision-making in relation to the BLNG Precinct can be traced back to the NDT process which
effectively comprised a screening phase of an environmental and social impact assessment (SIA) to inform selection of
an ap propriate B LNG P recinct dev elopment site. T he Final S ite E valuation R eport (NDT, 2008d; Appendix B-6)
summarises the consultation process.

Consistent witht he Terms of Reference fort he S trategic Assessment, c onsultation dur ing the assessmenth as
comprised two main sub-processes: (i) high level briefings and communication on the Precinct assessment project; and
(i) specific consultations in support of the SIA (DSD, 2010c; Appendix A-3).

The relationship between the high level briefings/communication and progress of studies of heritage, environment and
SIA that comprise the Strategic Assessment are represented in Figure 9-1.
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9.1. Consultation Undertaken Towards the Social Impact Assessment

9.1.1. Social Impact Assessment Phases

The SIA program methodology included a baseline assessment (or profiling stage), drawn primarily on information from
secondary data review, technical exchanges with agencies and several stakeholder theme workshops. More discussion
about SIA methodology is provided in Part 5.

Table 9-1 lists the tasks and mechanisms undertaken in relation to each of the SIA phases. Community involvement is
an integral part of any SIA process and the table details the range of different mechanisms that have been used to
involve the community/stakeholder and collect relevant information to inform the assessment process.

The SIA Stakeholder Engagement Plan was conducted in two phases following the announcement of a site in the vicinity
of James Price Point as the preferred Precinct location. The overall SAR process has a statutory requirement for a
written public comment opportunity and for the Precinct proponent to respond to these comments.

The KLC is the recognised Native T itle R epresentative B ody for the Kimberley r egion. | t r epresents T raditional
Owners in this region for the purposes of the Native Title Act 1993 (Commonwealth). The KLC established a Traditional
Owner Taskforce and facilitated consultations with all coastal native title holders, claimants and Aboriginal communities
from Cape Bougainville in the north to the Kimberley/Pilbara representative area in the south, which provided input into
the State site selection process. An Aboriginal Social Impact Assessment (ASIA) was undertaken by the KLC alongside
a series of Indigenous impact reports. A summary of the consultation process undertaken towards the assessment of
impacts on Indigenous people is provided in Part 5, Section 3.

9.1.2. Scoping and Profiling

In the current assessment, stakeholders were identified through previous NDT work and through a stakeholder
networking approach. Information was collected using a range of methods and techniques.

A desktop social impact risk assessment was undertaken based upon:

e NDT reported outcomes;
e review of previous international and Australian LNG SIA studies;
e professional experience of DSD and Woodside’s regional and Perth-based staff; and

e areview of previous impact assessment studies and SIA professional literature.

This assessment was used to inform scoping of the issues together with data collected during consultation fieldwork.
Data collected from key stakeholder interviews and workshops was collated and analysed for impact themes, causation,
potential management strategies and existing contextual issues.
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= Table 9-1

SIA Phases, Tasks and Description of Consultation.

Phase

Task/Mechanism

Summary of Disclosure and Consultation

Review of NDT outcomes.

Personal interviews (key stakeholders).

Consultation with key stakeholders including:

. Local Government;
. State Development Agencies;

) : .
g_ Development of a preliminary activity- * ISndlg.enO;S C-‘f(rjoup.s, d
2 factor-impact matrix and associated ¢ ervice Froviders, an o
) consultation target database. o Commerce and Industry Associations.
Development of study scopes SAR Scoping Report.
Publication of scope in SIA Volume 1: Profile and Scoping Report
(DSD, 2009a; Appendix D-1).
g Secondary data review. Publication of a baseline profile of the socio-economic and health
% Social indicators analysis context in SIA Volume 1: Profile and Scoping Report (DSD,
o 2009a; Appendix D-1).

Compare
Options

Documentation of potential Precinct
development scenarios.

Incorporation into publication SIA Volume 2: Impact Assessment
(DSD, 2009b; Appendix D-2).

Project and Estimate
Effects

Issue assessment and evaluation
including population modelling and
specialist receptor studies: (e.g.
fisheries, tourism, indigenous
community, community infrastructure,
colonial heritage) (see Appendix D).

Key stakeholder theme workshops on:
. Sport and recreation;

. Health;

. Infrastructure; and

o Sense of Place.

Publication of SIA Volume 2: Impact Assessment (DSD, 2009b;
Appendix D-2).

Publication of SIA Volume 3: Management and Monitoring (DSD,
2009c; Appendix D-3).

ASIA:
. In-community consultation by KLC; and
. Publication of ASIA Report (Appendix E).

Monitor and
Mitigate

Development of Precinct Plan and SAR.

Feedback from Public Review.

Phase 3 communication plan (in development) includes statutory
public comment period/responses to regulator.

Publication of SAR for public review and comment.

Evaluation

Public comments.

Final report.

Approval of SAR by State and Commonwealth.
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9.1.3. Project and Estimate Effects

The need for sixteen specialist social studies was identified in the Scope of the Strategic Assessment. In practice, the
inter-related nature of the impacts reduced the number of studies required to address the scope. The most significant
studies included: population modelling, tourism impact assessment; community infrastructure; and fisheries assessment
(Appendix D). A series of Indigenous impact reports were produced by the KLC (Appendix E).

9.1.3.1. Population Modelling

Based on workforce projections and assumptions about the normal place of residence of construction and operational
workers, v arious pop ulation change scenarios w ere dev eloped t o ev aluate t he s ignificance o f t hese ¢ hanges. T his
assessment i nvolved t he collection of d ata by telephone orin person that related to t he existing | evels of s ervice
provision and current service provision challenges and pressures being faced in Broome. This data (published in DSD
SIA Volume 1; DSD, 2009a; Appendix D-1) has allowed for conclusions to be made on the ability of specific services in
specific places to respond to different modelled levels of population change.

9.1.3.2. Tourism Impact Assessment

The Tourism Impact Assessment (KPP Business Development, 2009; Appendix D-5), was commissioned by Tourism
WA in partnership with DSD. The scope of this included consultation with mainstream and eco-tourism operations both
on and ar ound the Dampier Peninsula and o perations in the town of Broome. In addition to profiling the industry, the
study reported on stakeholders’ perceptions of impacts and developed impact management alternatives.

9.1.3.3. Infrastructure Assessment Study

BLNG Precinct Infrastructure Assessment Study (AECOM, 2010d; Appendix D-6) was prepared for the DoP and DSD.
It made an assessment of the c apacity of community s ervices and i nfrastructure to respond to the likely | evels of
population gr owth us ing o bjective s ervice standards, w here av ailable, and n oting pr iority ac tion ar eas t o address
identified deficits.

9.1.34. Fisheries Industry Impact Study

The scope of the Fishing Industry Impact Study (EconSearch, 2009; Appendix B-4), prepared for the Department of
Fisheries (DoF), included consultation with commercial fisheries, aquaculture, recreational fishing and customary
(Indigenous people) in relation t o their f ishing pr actices. | n ad dition t o pr ofiling ¢ urrent ac tivities, t he a ssessment
canvassed opinion on the range and nature of potential impacts.

9.1.4. Consultation and Communication Methods
Consultation methods employed as part of the SIA have included:

o key stakeholder interviews;
e key stakeholder theme workshops;
e community events.

e community i nformationi ncluding pr oduction of f actsheets and audio-visual presentations di stributed o n
DVD/Department website;

e overview/progress presentations with questions and answers by DSD; and

o stakeholder reference group.

The scope of these methods is summarised in Section 9.1.4.1 to Section 9.1.4.4 and Section 9.2.1.3.
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9.1.4.1. Key Stakeholder Interviews

A number of limited key stakeholder interviews were undertaken to capture stakeholder values, issues and impacts in
relation to the Precinct. The process also involved the identification by stakeholders of impact management proposals.
Prior t o undertaking t hese i nterviews, a s eries of factsheets and a D VD w ere di stributed t o assist s takeholders to
consider potential issues.

9.1.4.2. Key Stakeholder Theme Workshops

A number of workshops were held, mainly with service providers, to inform them of the proposed development of the
Precinct and the potential development scenarios, and to provide an opportunity for input into the identification of issues.
The workshops all followed a similar format with an introduction from the facilitator, followed by presentations on the
overall development of the Precinct from the DSD, an overview of Woodside’s proposed development (as a p otential
Foundation Proponent), and an overview of the SIA process.

Some of the workshops c ontained additional pr esentations. F or example, a presentation by LandCorp on the new
Broome North development was included at the Land and Housing Workshop; and a presentation on the planning
aspects of ‘Sense of P lace’ from t he P lanning c onsultants w orking o n t he B roome North dev elopment, w as al so
undertaken during the ‘Sense of Place’ Workshop.

The workshops focused on t he potential social impacts from both the primary impact area (James Price Point coastal
area ex tending t o B roome) and t he s econdary i mpact area ( Dampier P eninsula, D erby and B idyadanga). All t he

workshops were attended by DSD and Woodside representatives.

Table 9-2 summarises the workshop themes and attendees.

= Table9-2 Key Stakeholder Theme Workshops.
Factor Date Attendees
Sport and 22 June Department of Sport and Recreation, Department of Education, Department of
recreation 2009 Fisheries, Department of Planning, Department of Environment and Conservation, the
Police, the Kimberley Development Commission, the Shire of Broome, Tourism WA,
Garnduwa, the Broome Fishing Club, the Broome airport and representatives from a
number of sporting groups.
Infrastructure | 6 August Department of Planning, Department of Transport, Kimberley Development
2009 Commission, Shire of Broome, Main Roads, Broome Port Authority, Norwescom,
Broome International Airport, Broome Chamber of Commerce, Water Corporation,
Toxfree, Horizon Power, Toll Mermaid.
Land and 11 August Department of Planning, Department of Regional Development and Lands, Department
housing 2009 of Housing, Landcorp, Indigenous Affairs, Shire of Broome, Kimberley Development
Commission, Foundation Housing, Broome Air, Red Cross.
Health 12 August Department of Health, Indigenous Coordination Centre, Shire of Broome, Red Cross,
2009 Tartal Kura Maya-Bidyadanga Health Clinic, Broome Doctors Practice, Anglicare,
Broome Medical Clinic, Kimberley Aboriginal Medical Service Council, Men’s Outreach
Service and the Kimberley Division of General Practice.
Education 8 State Departments of State Development, Planning, Indigenous Affairs, Education and
and training September | Training and the Commonwealth Department of Education, Employment and Workplace
2009 Relations, Woodside Energy Limited, the KLC, Djaringo Training, Kimberley Group
Training, Kimberley TAFE, Broome Chamber of Commerce, Notre Dame University.
Sense of 10 State Departments of Planning, Transport and Indigenous Affairs, Shire of Broome,
place September | Tourism WA, Broome Chamber of Commerce, the KLC, the former Commonwealth
2009 Department of Environment, Water, Heritage and the Arts, Magabala Books, Arts and
Culture, Kimberley Aboriginal Medical Services Council, the Broome Historical Society
and a number of long-term residents and business owners in Broome.
Source:  DSD, 2009b; Appendix D-2.
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9.1.4.3. Community Events

A number of community sessions were held where the broader community were provided an opportunity to make an
input into the SIA. These included:

e the North West Expo (2009 and 2010);
e DSD SIA Open Day;
e  Shire LNG Forum; and

e shopping centre information sessions — conducted at both shopping centres in Broome (2009 and 2010).

9.1.4.3.1. North West Expo

The North West Expo was held over the weekend of 2 and 3 May 2009 and 1 and 2 May 2010. DSD manned a booth at
the Expo, as did Woodside. Although this forum was mainly an information-provision opportunity, community members
were asked to indicate their broad issues of concern, with 32 community members completing a brief questionnaire. The
results of this questionnaire are shown in Table 9-3.

= Table 9-3 Overview of North West Expo.

Issues of most concern Number of Responses Percentage
Housing, health, education, roads etc 14 44%
Environmental 17 53%
ﬁ-}nepnaecrtasl business and employment 19 59%
Aboriginal issues 12 38%
Recreational fishing, boating 16 50%
Lifestyle 14 44%
Commercial fishing, pearling aquaculture 5 16%
Tourism 9 28%
Others

L Indigonous ouismiand 8 25%
. Jobs for aboriginals.

9.1.4.3.2. DSD SIA Open Day

An Open Day was held on 17 December 2009 at the DSD offices in Broome to provide an opportunity for members of the
community to ask questions about all aspects of the SIA. A video of key stakeholder workshop pr esentations was
available for viewing. Various subcomponents of the studies being undertaken as part of the SIA and broader
assessment being undertaken by DSD and Woodside were also presented. These included:

e DSD - SIA Program;

e DoF - Fishing Industry Impact Study;

e  Former Department of Planning and Infrastructure - Dampier Peninsula Land Use Plan;
e  Tourism WA —-TIA; and

¢ Woodside — environmental assessment studies.

Members of the community were provided with the opportunity to discuss issues relating to the specific studies.
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The open day was advertised in the Broome Advertiser and in a leaflet drop in all post office boxes. People attending the
open day were asked to complete a questionnaire. The same questionnaire was used at the Shire of Broome LNG
Forum (Section 9.1.4.3.3) on the subsequent two days and the results of the questionnaires have been aggregated into
Table 9-4.

9.1.4.3.3. Shire of Broome LNG Forum

On Friday and S aturday 18 and 19 S eptember 2009, the S hire of B roome facilitated an LN G F orum. A num ber of
organisations set up b ooths and the broader community was invited to attend to find out about t he proposed LN G
development. R epresentatives of D SD, KLC, t he P ort and A irport, Woodside, S ave t he K imberley and E nvirons
Kimberley were represented at the forum. Presentations were made on Saturday by all those with a presence at the
forum, as well as selected other organisations such as Tourism WA. Questions were not taken during the presentations
but people were directed to the organisational representatives following the presentations.

Community members were invited to complete the same questionnaire as at the SIA Open Day and the results of the
aggregated questionnaire are shown in Table 9-4. A total of 71 people completed the questionnaire at both the SIA Open
Day and the Shire of Broome LNG Forum.

= Table 9-4 Overview of Shire of Broome LNG Forum.

Issues of most concern Number of Responses
Access to recreational areas near the precinct 55 7%
Indigenous issues 55 7%
Potential changes to Broome’s unique character or ‘sense of place’ 61 86%
Potential impacts on commercial fishing and pearling 45 63%
Potential impacts on recreational fishing 44 62%
Potential impacts on tourism 49 69%
The capacity of education services 45 63%
The availability of housing, including affordable housing 58 82%
The capacity of existing town utilities 50 70%
The capacity of health services 55 7%
The capacity of the police and the justice system 41 58%
Others (please specify) 50 70%
. Unhappy with public consultation for the BLNG Precinct;

. Concern for Sense of Place/Community;

. Environment;

. Fishing, Tourism and Recreational; and

. Heritage and Indigenous.

9.1.4.3.4. Shopping Centre Information Sessions
Shopping Centre Information Sessions were held at both of the shopping centres in Broome.

e The Paspaley Plaza on 4 and 5 December 2009; and
e  The Boulevard Shopping Centre on 29 and 30 January 2010.

Forty-one people were surveyed at the Paspaley Plaza and the results are shown in Table 9-5.
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= Table 9-5 Overview of Shopping Centre Information Sessions.

Issues of most concern to you Number of Responses
Access to recreational areas near the Precinct 18 44%
Indigenous issues 18 44%
Potential changes to Broome’s unique character or ‘sense of place’ 22 54%
Potential impacts on commercial fishing and pearling 15 37%
Potential impacts on recreational fishing 18 44%
Potential impacts on tourism 19 46%
The capacity of education services 14 34%
The availability of housing, including affordable housing 18 44%
The capacity of existing town utilities 18 44%
The capacity of health services 23 56%
The capacity of the police and the justice system 14 34%
Others

. Indigenous/heritage issues;

. Community infrastructure; 26 63%
. Education and training; and

. Concern for sense of place/community.

9.1.4.4. Community Information

The SIA community engagement has taken place within the context of a broader stakeholder engagement process. To
date, this has largely consisted of fact sheets and community updates (two-weekly) in the Broome Advertiser. The fact
sheets have been made available at the Shire offices, the library and at all community events. All fact sheets are posted
onthe D SD w ebsite, http://www.dsd.wa.gov.au/documents/NEW_Browse LNG Precinct. Topics c overed in the fact

sheets are:

e The Government's Role and Precinct Details;

e Site Selection, Approvals Required and Decision Timeline;
e Native Title and Indigenous Heritage;

e Benéefits to the Kimberley;

e Social Impact Assessment;

¢ Final Site Selection and Public Information Booklet; and

e Strategic Assessment Agreement

9.1.45. Consultation with Aboriginal Stakeholders

It was recognised that an ASIA would be of benefit to understanding Indigenous social issues and integrating it into the
planning of the Precinct and the SAR. This work has been undertaken by the KLC alongside a series of |ndigenous

impact reports and is summarised in Part 5, Section 3.9 and Part 5, Annexure B.

9.15. Integration with Strategic Assessment Consultation

Integration between SlA-related stakeholder engagement and the broader SA process has occurred through:

e high level project meetings;

e the establishment of a Stakeholder Reference Group (Section 9.2.1.3); and

e the Strategic Assessment stakeholder engagement strategy.
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The scope of high level project meetings undertaken throughout the site selection and Strategic Assessment process
included both environmental and social elements of the assessment. More recently, a Stakeholder Reference Group
was established comprising mainly participants in the former NDT process, to retain and build upon their background
knowledge of the project.

In addition, all SIA events provided broad enabled provision of Strategic Assessment and environmental information on
request.

9.1.6. Stakeholders Consulted

The following stakeholders (Table 9-6) were informed about the potential development of the Precinct and consulted
regarding their issues. The consultation either occurred with the organisation or as part of the key stakeholder theme
workshops.

= Table 9-6 List of Stakeholders Consulted in DSD SIA Process.

Local Government

Commonwealth Government

Shire of Broome council and officers; and
Shire of Derby West Kimberley councillors and officers.

. Department of Resources, Energy and
Tourism (DRET);

. Former DEWHA, now SEWPAC;

. Commonwealth-appointed facilitator, Bill Gray;

. Australian Sports Commission (Broome
representative).

State Government

Service Providers

Regional Impacts Working Group.

e Department of State Development;

e Department of Planning;

e LandCorp;

Department of Fisheries;

Department of Regional Development and Lands;
Department of Indigenous Affairs;

Tourism WA,

Kimberley Development Commission;
Department of Health;

Department of Education and Training; and
e Department of Water.

Broome-based representatives of State Government
Departments and Agencies including Planning, Health,
Education and Training, Agriculture, Fisheries, Sport and
Recreation, Environment and Conservation, Police,
Housing, Tourism, Indigenous Affairs, Disability Services,
Kimberley Development Commission, Landcorp, Broome
Port Authority.

Perth-based representatives of State Government
Departments and Agencies including Planning,
Transport, Health, Education and Training, Housing,
Fisheries, Tourism, Treasury and Finance, Indigenous
Affairs.

Regionally based representatives of the Department of
Water, Main Roads.

Environmental Protection Authority.

) Both Perth and Broome-based service
providers were consulted, (e.g. at workshops)
including:

e Water Corporation;

Telstra;

Norwescom;

Horizon Power;

Toxfree (Waste);

Tartal Kura Maya-Bidyadanga Health

Clinic;

e Anglicare;

e Broome Medical Centre;

o Kimberley Division of General Practice;

e Djaringo Training;

e Catholic Education Office Broome;

e Kimberley Technical and Further
Education (TAFE);

¢ Notre Dame University;

e Kimberley Group Training;

e Circle Broome Housing Group;

e Kimberley Aboriginal Medical Services
Council (KAMSC);

e Foundation Housing; and

e Red Cross.

Social services review

Business and Industry

Australian Red Cross Blood Service;
Burderkin Youth In Action Inc;
Broome Dental Clinic;

Broome Hospital;

Broome Medical Clinic;

. Woodside;

. Broome Chamber of Commerce;
. Toll Mermaid;

. Clipper Pearls;

. Broome International Airport;
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Broome Doctors Practice;

Broome Regional Aboriginal Medical Services;

Child Health Clinic;

CRS Australia;

Disability Services Commission;

Dr Neil Jensen;

Homelessness Action Group;

Kimberley Aboriginal Medical Services Council;
Kimberley Community Drug Service Team;

Kimberley Division of General Practice Ltd;

Kinway Counselling Service / Anglicare;

Kullarri Patrol;

Marnja Jarndu Women'’s Refuge;

Men’s Outreach Service;

Milliya Rumurra Alcohol and Drug Rehabilitation Centre;
St Johns Ambulance;

Tartal Kura Maya — Bidyadanga Health Clinic;

WA Cancer Support Group; and

WA Country Health Service (includes: Kimberley Aged
and Community Services, Kimberley Mental Health and
Drug Service, Kimberley Population Health Unit, Broome
Hospital, Regional Medical).

. Magabala Books, Arts and Culture;
. Linneys Pearls;

. Kimberley Clothing;

. Roberts Day; and

. Goolarri Media.

Community

Indigenous Organisations

North West Expo (2-3 May 2009);

DSD SIA Open Day (17 September 2009);

Shire of Broome LNG Forum (18-19 September 2009);
and

Broome Historical Society.

. KLC;
. Lingari Foundation; and

° Yawuru Prescribed Body Corporate (PBC).

The proposed SIA process was outlined in SIA Volume 1 Scope and Profile (DSD, 2009a; Appendix D-1). Figure 9-2
illustrates the key role of reporting and consultation (to obtain data and verify conclusions) during each phase of the SIA.
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m Figure 9-2  SIA Process.
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9.2. Consultation Undertaken Towards the Environmental Impact Assessment

Consultation undertaken that was focused on the Environmental Impact Assessment (EIA) followed similar steps as
discussed above.

Each of the SA components study programs included varying degrees of stakeholder involvement. A summary of the
scope of consultation is provided in Table 9-7.

= Table 9-7 Strategic Assessment Component Study Programs and Scope of Consultation.

Study Program Scope of Consultation

Technical exchanges with Traditional Owners to develop and implement the
Heritage Protection Agreement (HPA) and new nature and heritage reserves
on the Peninsula. Provision of advice to feed into the Indigenous impact
reports summarised in Part 5, Section 3.

Heritage studies

Consultation undertaken with key stakeholders in relation to specific studies
e.g. scoping of megafauna surveys was done in consultation with various
marine mammal observers, tourism operators and SEWPAC’s Australian
Environmental studies Marine Mammal Centre.

Limited field consultation undertaken in relation to the identification of
specific issues of interest to specific interest groups such as involvement of
Traditional Owners in identification of palaeontology or bush-tucker sites.

Limited consultation with Traditional Owner groups by KLC to verify social

SIA-ASIA impact characterisation.

SIA — Fisheries, Pearling and Consultation with commercial operators and industry stakeholders including
Aquaculture relevant State Government departments.

SIA — Tourism Consultation with tourism operators and industry stakeholders.

SIA — Community Infrastructure Collation of technical data from relevant State agencies.

Focus groups with stakeholder and theme interest groups; limited public

SIA — Integration report participation (see further breakdown below).

Series of briefings in the Kimberley region and Perth to outline the scope,

SAR High Level Briefings key tasks and participation opportunities of the SAR process.

Methodology
Consultation methods employed as part of the EIA included:

e high level briefings with key stakeholders;

e meetings with Traditional Owners;

e meetings with a Stakeholder Reference Group;

e communications w ith t he ge neral public as pe rthe S IA ac tivities | ist in Section 9.1 (for ex ample ope n d ays,
shopping centre displays);

e Fact sheets issued and one -on-one meetings w ere held with s takeholders prior to the commencement of each
environmental study activity; and

e Regulator and other Government agency engagement (e.g. SEWPAC, EPA and DEC).

Actions Undertaken

In addition to the consultation undertaken towards site selection, particularly with respect to the NDT, a series of other
activities have been undertaken throughout the Strategic Assessment and continue to be undertaken. They are outlined
in the following sections.
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9.2.1.1. High Level Project Meetings

As part of the stakeholder e ngagement process, D SD’s current and previous Director Generals undertook high level
project meetings with c ounterparts and s enior of ficials from k ey s takeholder groups. These included m eetings with
officials from:

e Port of Broome;

e  Shire of Broome;

e  Commonwealth Department of Education, Employment and Workplace Relations (DEEWR);
¢ Indigenous Coordination Centres (ICC);

e  Environs Kimberley;

e  Broome Chamber of Commerce;

e Department for Planning and Infrastructure (DPI);

e  Goombaragin Eco Tours;

e Jabirr Jabirr Aboriginal Corporation;

e KLC;

e  Yawuru Jarndu Woman’s Group;

e  Shire of Derby and Water Corporation;

e Department of Prime Minister and Cabinet;

e DRET;

e DEWHA; and

e  Western Australian Planning Commission (WAPC).

9.2.1.2. Meetings with Traditional Owners

While the Indigenous impact reports (including the ASIA undertaken by the KLC) occurred as a discrete study (Appendix
E), a poi nt of integration exists where Traditional Owners were engaged t o participate in the EIA. Through the site
selection process, senior D SD personnel and environmental consultants have met regularly with the KLC to discuss
environmental impacts, and the KLC is represented on the Stakeholder Reference Group. Further details of Indigenous
engagement are provided in Part 5, Section 3.9 and Part 5, Annexure B.

9.2.1.3. Stakeholder Reference Group

In order to support the development and review of the SA, a Stakeholder Reference Group was established by DSD to
gain k ey stakeholder per spectives i n r elation t o t he i mpact assessment and pr oposed m anagement p lans for t he
proposed BLNG Precinct.

The Stakeholder Reference Group drew from the various working groups which were established to support the NDT’s
activities and pulled them into one integrated group. T he aim was to build on t he knowledge and experience already
gained by the members.

The Stakeholder R eference Group sought to en gage mainly non -government i ndividuals who could provide a broad
perspective to the group on their area of interest/expertise. S tate and Commonwealth Departments, Ministers, other
Government agencies and local government were consulted directly via a separate process, principally comprising high
level briefings.

Stakeholders directly affected by the proposed BLNG Precinct continue to be consulted directly at a one-to-one level.
This includes Traditional Owners and Pearl lease holders via specific meetings to discuss potential issues.

The Stakeholder Reference Group has not been asked to make a decision about whether the BLNG Precinct should go
ahead, but rather to participate in the review of the impact assessment - ensuring it is robust, helping to identify any gaps
or issues in relation to the findings, ensure that the appropriate management arrangements are being considered, and if
not, highlight these as part of the review process.
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Members of the reference group are not expected to represent their communities or organisations views (either for or
against) about the BLNG Precinct, but rather provide a per spective or input from that stakeholder sector to enrich the
review and evaluation of the impact assessment work.

Invitations have been extended to appropriate officers of the EPA and SEWPAC to participate/observe the meetings.
Generally, the format of the meetings have involved:

e the presence of Woodside (as potential Foundation Proponent) and any specialist technical advisors in addition to
DSD to provide presentations and to respond to specific questions from members;

e a DSD engaged consultant to facilitate and record proceedings;

e provision of documents, where required, for review prior to meetings;

e presentations on a range of matters generally related to the environmental and social impacts of the BLNG Precinct;
e aquestion and answer session on these impacts; and

e discussion on proposed management arrangements to minimise these impacts.

9.2.1.3.1. Composition of Stakeholder Reference Group

Table 9-8 shows the original composition of the Stakeholder Reference Group. S ome variation from this composition
has occured depending on the availability of members, however, the groups aim has been to ensure that all sectoral and
interest groups listed are appropriately represented at each meeting.

= Table 9-8 Original Composition of the Stakeholder Reference Group.

Stakeholder Perspective Organisation

Fisheries - recreation Broome Fishing Club

Fisheries - professional WA Fishing Industry Council and Pearl Producers Assoc.
Conservation - Perth based WWEF-Australia

Conservation - Broome based Environs Kimberley

Conservation — Broome based Self nominated

Tourism - land based ARDI Indigenous Tourism Operators Incorporated
Tourism - land based APT Touring

Tourism - marine based Kimberley Marine Tourism Assoc

Business Broome Chamber of Commerce

Community Shire of Broome

Community - general As endorsed by Shire

Community — general As nominated by Shire

Indigenous Kimberley Land Council

Environmental Science - marine Australian Institute of Marine Science
Environmental Science - terrestrial Local consultant
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9.2.1.3.2. Theme and Coverage of Meetings

The first three meetings of the Stakeholder Reference Group were held in the first quarter of 2010. They were held to
examine the terrestrial, marine and social components of the SA. The following is an outline of the meeting themes and
structures:

Meeting 1 — 12th February

e Introduction and setting ground rules.
e  Overview of process and proposal.
e Terrestrial environment and impacts.

e Management strategies for impacts.
Meeting 2 — 5th March

e Review of matters from previous meeting.
e Marine environment and impacts.
e Management strategies for impacts.

Meeting 3 — 26th March

e Review of matters from previous meeting.
e Social context and impacts.
e Management of social impacts.
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9.3. Summary

This part of the Strategic Assessment Report (Part 2) provides an overview of the Strategic Assessment process,
including site selection, facilities description and consultation process.

Part 3 (Environmental Assessment — Marine | mpacts), Part 4 (Environmental A ssessment — Terrestrial | mpacts) and
Part 5 (Social Assessment) of this SAR include summaries of existing information, identifying main impact areas and set
out the proposed management arrangements, mitigation and safeguards to ensure impacts that arise from the activities
described in this P art are managed appropriately. Part 6 addresses C ommonwealth Matters i ncluding P recinct P lan,
Management Arrangements and Matters of National Environmental and Social Significance.

The public is encouraged to review the information contained in the complete SAR via the consultation portal website at
http://public-consult.epa.wa.gov.au/portal.
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Annexure B Complete Nomenclature, Acronyms,

Measurements and Units List

Acronym Definition

ABS Australian Bureau of Statistics

ACMC Aboriginal Cultural Materials Committee

AGRU Acid Gas Removal Unit

AGT Aero Derivative Gas Turbines

AH Act Aboriginal Heritage Act 1972(WA)

AHC Aboriginal Heritage Commission

AHD Australian Height Datum

AIHW Australian Institute of Health and Welfare

AIMS Australian Institute of Marine Science

aMDEA activated methyl-di-ethanol amine

AMSA Australian Maritime Safety Authority

ANZECC Australian and New Zealand Environment Conservation Council
AQIS Australian Quarantine Inspection Service

ARI Average Recurrence Interval

ARMCANZ Agriculture and Resource Management Council of Australia and New Zealand
ARR Australian Rainfall and Runoff

ARRP Act Agriculture and Related Resources Protection Act 1976

ASIA Aboriginal Social Impact Assessment

ASS Acid Sulphate Soils

ATSIHP Act Aboriginal and Torres Strait Islander Heritage Protection Act 1984
AWAC Acoustic Doppler Wave and Current Profiler

Best Practice

The application of the best available mitigation measures that are practicable in the particular
circumstances of a proposal to avoid or minimise environmental impact.

BLNG

Browse Liquefied Natural Gas

BLNG Precinct

Browse Liquefied Natural Gas Precinct

BoM

Bureau of Meteorology

BPA Broome Port Authority

BPEMP BLNG Precinct Environmental Management Plan
BPMF Broome Prawn Managed Fishery

BPP Benthic Primary Producer

BPPH Benthic Primary Producer Habitat

Bq kg-1 Becquerels per kilogram

BRAC Broome Recreation and Aquatic Centre

BRAMS Broome Regional Aboriginal Medical Service
BRUVS Baited Remote Underwater Video Surveys
BTEX benzene, toluene, ethybenzene and xylene

°C degrees celsius, degrees centigrade

CaCOs Calcium Carbonate

CAEPR Centre for Aboriginal Economic Policy Research
CALM Department of Conservation and Land Management , now DEC
CAMBA China-Australia Migratory Bird Agreement
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Acronym Definition

Category A These are the core elements of the BLNG Precinct, including associated infrastructure,
necessary to process and export hydrocarbons.

Category B ;I;]he§e are indirect activities and actions as a result of the BLNG Precinct that are considered in

e impact assessment but do not form part of the approvals process.

Category C Related_pro_jects that are outside the scope of the Strategic Assessment but form part of the
cumulative impact assessment.

CCIMP Committee for Introduced Marine Pest Emergencies

CEMP Construction Environment Management Plan

CDEP Community Development Employment Projects

CEO Chief Executive Officer

CH. Methane

CHMP Cultural Heritage Management Plan

CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora

CO Carbon Monoxide

CO; Carbon Dioxide

COz-e Carbon Dioxide Equivalents

CPI Consumer Price Index

CPRS Carbon Pollution Reduction Scheme

CSD Cutter Suction Dredger

CSIRO Commonwealth Scientific and Industrial Research Organisation

CT™M Chemical Transport Model

CWR Centre for Whale Research

Cwth Commonwealth

DAFF Department of Agriculture, Fisheries and Forestry

DAFWA Department of Agriculture and Food Western Australia

dB decibels

dB(A) A-weighted decibels

DCCEE Department of Climate Change and Energy Efficiency

DDSDMP Dredging and Dredge Spoil Disposal Management Plan

DEC Department of Environment and Conservation

DEEWR Commonwealth Department of Education, Employment and Workplace Relations

DEWHA Commonwealth Department for the Environment, Water, Heritage and the Arts, now SEWPAC

DIA Department of Indigenous Affairs

DLGRD Department of Local Government and Regional Development

DLNG Darwin Liquefied Natural Gas

DMAG Dredging Management Advisory Group

DMP Department of Mines and Petroleum

DoF Department of Fisheries

DolR Department of Industry and Resources

DoLA Depart of Land Administration

DoP Department of Planning

DoT Department of Transport

DoW Department of Water

DPI Department for Planning and Infrastructure

DRDL Department of Regional Development and Lands
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Acronym Definition

DRET Commonwealth Department of Resources, Energy and Tourism
DRF Declared Rare Flora

DSD Department of State Development

DSDG Dredge Spoil Disposal Ground

DSDMP Dredging and Dredge Spoil Disposal Management Plan
EAG3 Environmental Assessment Guideline 3

ECHT Environment and Cultural Heritage Team

EIA Environmental Impact Assessment

EMP Environment Management Plan

EP Act Environmental Protection Act 1986

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
eq. Acid Equivalents

EVT Evergreen Vine Thickets

FEED Front End Engineering Design

FESA Fire and Emergency Services Authority of Western Australia
FID Final Investment Decision

FIFO Fly in/Fly out

FIS Fishing Industry Impact Study

FLNG Floating LNG

FM Act Fish Resources Management Act 1994

Foundation Proponent

Woodside is a potential Foundation Proponent

FRMR

Fisheries Resource Management Regulations 1995

FRP Filterable reactive phosphorus
GBRMPA Great Barrier Reef Marine Park Authority
GBS Gravity Based Structure

GCA Gaffney Cline and Associates

GDEs Groundwater Dependant Ecosystems
GDP Gross Domestic Product

GHG Greenhouse Gas

G grams

GJ gigajoule

GL gigalitre

GL/yr gigalitres per year

GGAP Greenhouse Gas Abatement Plan
GROH Government Regional Officer Housing
GRP Gross Regional Product

GSP Gross State Product

GST Goods and Services Tax

GWP Global Warming Potential

H.S hydrogen sulphide

ha hectare

HAT Highest astronomical tide

HCWA Heritage Council of Western Australia
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Acronym Definition

HDD Horizontal Directional Drilling

HFCs Hydroflurocarbons

HIA Heritage Impact Assessment

HNO3 Nitric Acid

HoA Heads of Agreement

HONO Nitrous Acid

HPA Heritage Protection Agreement

hr hour

HSE Health, Safety and Environment

HYPE Helping Young People Engage

IBRA Interim Biogeographic Regionalisation of Australia
ICC Indigenous Coordination Centres

IFPIC Indigenous Free Prior Informed Consent
IGCC Integrated Gasification Combined Cycle
ILUA Indigenous Land Use Agreement

IMO International Maritime Organisation

IMS Invasive Marine Species

IMSMP Invasive Marine Species Management Plan
IP Important Population

IPCC Intergovernmental Panel on Climate Change
IS Integrated System

1ISQG Interim Sediment Quality Guidelines

ITF Indonesian Throughflow

IUCN International Union for Conservation of Nature
JAMBA Japan-Australia Migratory Bird Agreement
JPP James Price Point

KAMSC Kimberley Aboriginal Medical Services Council
KAC Kimberley Aquaculture Corporation

KACS Kimberley Aged and Community Services
KDC Kimberley Development Commission

KES Kullari Employment Services

kg kilogram

kgCO»-e kilogram of Carbon Dioxide Equivalents
kmh'1, km/h kilometres per hour

kHz kilohertz

KLC Kimberley Land Council

km kilometre

km? square kilometre

kn knot

KPP Kadar Pearson and Partners

kt kilotonne

LAU Local Assessment Unit

LCUs Landscape Character Units

LGA Local Government Area

LIA Light Industrial Area
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Acronym Definition

LiDAR Light Detection and Ranging

LIGT Large Industrial Gas Turbines

LNG Liquefied Natural Gas

LNG Hub Alternative wording for BLNG Precinct
LoR Limit of Reporting

LPG Liquefied Petroleum Gas

LPS Local Planning Strategy

LSR Light Sensitive Receptors

LVIA Landscape and Visual Impact Assessment
pg/m3 microgram per cubic metre

ug g, ualg microgram per gram

Mg L7, pg/L microgram per litre

um micrometre

Mg m'3, pg/m3 microgram per metre cubed

Mol micromole

m metre

m? square metre

m® cubic metre

m*/hr cubic metre per hour

m/s metres per second

Ma Mega annum (million years)

mAHD Metres Australian Height Datum

MDS Multi Dimensional Scaling

MEG Mono-ethylene glycol

MF Marine Facility

mg L7, mg/L milligram per litre

MIGT Medium Industrial Gas Turbines

ML megalitre

mm millimetre

MMbtu Millions of British Thermal Units

MNES Matters of National Environmental Significance
MODIS Moderate Resolution Imaging Spectroradiometer
MOF Materials Offloading Facility

mol% Mole percentage

MPA Marine Protected Areas

MPB Microphytobenthos

ms'1, m/s metre per second

MSL Metres below sea level

Mt megatonne (million tonne)

Mtpa million tonnes per annum

MVT Monsoon Vine Thicket

MWDMP Marine Wasterwater Discharge Management Plan
MWh megawatt hour

NAGD National Assessment Guidelines for Dredging
NDT Northern Development Taskforce
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Acronym Definition

NE North-east

NEPC National Environment Protection Council

NEPM National Environment Protection Measure

NES National Environmental Significance (i.e. matters of NES)
NGA National Greenhouse Accounts

NGCC Natural Gas Combined Cycle

NGER Act National Greenhouse and Energy Reporting Act 2007
NH3 Ammonia

NH4 Ammonium

NILF not in labour force

Nm nautical mile

NNTT National Native Title Tribunal

NNW north-north-west

NO, nitrogen dioxide

NOx oxides of Nitrogen (NO and NO>)

NPI National Pollutant Inventory

NRIF National Recreational and Indigenous Fishing Survey
NRM Natural Resource Management

NSW New South Wales

NT Northern Territory

NTA Native Title Act 1993

NTU Nephelometric Turbidity Units

NWMR Northwest Marine Region

NWQMS National Water Quality Management Strategy

Os Ozone

OSCP Oil Spill Contingency Plan

PAH Polycyclic Aromatic Hydrocarbons

PAR Photosynthetically Available Radiation

PASS Potential Acid Sulphate Soils

PBC Prescribed Body Corporate

PCG Precinct Control Group

PECs Priority Ecological Communities

Plan ;Taen;ormal Plan for the BLNG Precinct under Commonwealth legislation (see also Precinct
PM particulate matter

PF Port Facility

PFCEMP Port Facilities Construction Environmental Management Plan
PFCs Perfluorocarbons

ppb Parts per billion

Ppt parts per thousand

Precinct Plan

The formal Plan for the BLNG Precinct under Commonwealth legislation (see also Plan)

proponent Commercial proponents will undertake projects within the Precinct.
Proponent The Proponent for the Precinct is the Minister for State Development
PRRT Petroleum Rent Resource Tax

PSD Particle size distribution
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PTS Permanent Threshold Shift

QA/QC Quality Assurance/ Quality Control
QMP Quarantine Management Plan

QLD Queensland

RBA Reserve Bank of Australia

RBWG Roebuck Bay Working Group

RIWI Act Rights in Water and Irrigation Act 1914
RMS Root Mean Square

RNE Register of National Estate

RO Reverse Osmosis

ROKAMBA Republic of Korea-Australia Migratory Bird Agreement
RORO Roll on Roll off

RoW Right of Way

RTO Registered Training Organisation

SA Strategic Assessment

SAA Strategic Assessment Agreement

SAP Sediment Sampling and Analysis Plan
SAR Strategic Assessment Report

SE south-east

SEL Sound Pressure Level

SEP State Environmental Policy

SEWPAC Commonwealth Department of Sustainability, Environment, Water, Population and Community
SFs Sulphur Hexafluoride

SIA Social Impact Assessment

SOy oxides of sulphur

SO, sulphur dioxide

SOPEP Shipboard Oil Pollution Emergency Plan
SoSA Scope of the Strategic Assessment
SPL Sound Pressure Level

SPMT Self Propelled Module Trailers

SPRAT Species Profile and Threats Database
SRE Short Range Endemic

SRG Stakeholder Reference Group

SSIMP Strategic Social Impact Management Plan
STI Sexually Transmitted Infection

SWIS South West Interconnected System
TAFE Technical and Further Education
TAPM The Air Pollution Model

TBT Tributyltin

tef trillion cubic feet

TCU Thermal Combustion Units

TDS Total Dissolved Solids

TEC Threatened Ecological Community
TIA Tourism Impact Assessment

TJ terajoules
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Acronym Definition

™ Thematic Mapper

TN Total Nitrogen

TOC Total Organic Carbon

TONC Traditional Owner Negotiating Committee
ToR Terms of Reference

TOTF Traditional Owner Taskforce

TP Total Phosphorous

tpa tonne per annum

TPH Total Petroleum Hydrocarbons

TSHD Trailer Suction Hopper Dredger

TSS Total Suspended Solids

TTS Temporary Threshold Shift

UNDRIP United Nations Declaration of Rights of Indigenous People
UNFCCC United Nations Framework Convention on Climate Change
uv Ultraviolet

VET Vocational Education and Training

VMP Vessel Management Plan

VOC Volatile Organic Compounds

VSR Visually Sensitive Receptors

WA Western Australia

WACHS Western Australian Country Health Service
WALFA West Arnhem Land Fire Abatement

WAM Western Australian Museum

WAPC Western Australian Planning Commission
WC Act Wildlife Conservation Act 1950

WEED Weed Education Eradication Delivery
WHO World Health Organisation

WNW west-north-west

WONS Weed of National Significance

Woodside Woodside Energy Limited

WRC Water and Rivers Commission, now Department of Water (DoW)
Wsw west-south-west

WWF World Wildlife Fund

WWTP Waste Water Treatment Plant
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