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Summary and recommendations
This report provides the Browse Delegates’ (the Delegates) advice and
recommendations to the Minister for Environment on the strategic proposal by
the Minister for State Development to construct a Common User LNG Precinct
at James Price Point in the Kimberley to process gas from the Browse Basin.
Section 44 of the Environmental Protection Act 1986 (EP Act), read with section
40B, requires the Delegates to report to the Minister for Environment on the
outcome of their assessment of a strategic proposal. The report must set out:


the key environmental factors identified in the course of the
assessment; and



the Delegates’ recommendations as to whether or not the future
proposals identified in the strategic proposal may be implemented and,
if the Delegates recommend that implementation be allowed, the
conditions and procedures to which implementation should be subject.

The Delegates may include in
recommendations as they see fit.

the

report

any other

advice

and

The Delegates are also required to have regard for the principles set out in
Section 4A of the EP Act.
Key Environmental Factors and Principles
The Delegates identified the following key environmental factors in the course
of the assessment. A detailed evaluation of these key environmental factors is
provided in this report:
(a) Benthic communities and habitat;
(b) Coastal processes
(c) Marine environmental quality
(d) Marine fauna
(e) Flora and vegetation
(f) Terrestrial fauna
(g) Hydrological processes
(h) Air quality and atmospheric emissions
(i) Heritage
(j) Rehabilitation and decommissioning – integrating factor; and
(k) Offsets – integrating factor.
There were a number of other factors which were relevant to the proposal, but
the Delegates did not identify these as being key environmental factors and are
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of the view that the information set out in Appendix 3 provides sufficient
evaluation of these factors.
In conformity with s4A of the EP Act, where relevant, the following principles
were considered by the Delegates in relation to the proposal:
(a) The precautionary principle;
(b) The principle of intergenerational equity;
(c) The principle of the conservation of biological diversity and ecological
integrity;
(d) Principles relating to improved valuation, pricing and incentive mechanisms;
and
(e) The principle of waste minimisation.
Appendix 3 provides a summary of how the Delegates considered these
principles.
Recommendations
That the Minister for Environment notes that:
1. the proposal being assessed is a strategic proposal to establish a
Common User LNG Hub Precinct at James Price Point in the Kimberley
to process gas from the Browse Basin;
2. the Delegates, having assessed the strategic proposal by the Minister
for State Development to establish a Common User LNG Hub Precinct
at James Price Point in the Kimberley to process gas from the Browse
Basin, make the following recommendations:
a. the future proposals identified in the strategic proposal, as detailed
in Section 2 of this Report, may be implemented; and
b. the implementation of the future proposals should be subject to the
applicable1 conditions and procedures set out in Appendix 4 (which
are summarised in Section 4), so as to ensure the future proposals
meet the environmental objectives discussed in this Report.
3. the Delegates have concluded that the environmental objectives for the
key environmental factors identified in this Report are likely to be
achieved provided the recommended conditions and procedures set out
in Appendix 4 (which are summarised in Section 4) are imposed and
complied with in the implementation of the relevant future proposal; and
4. the Delegates’ other advice presented in Section 5 in relation to proposal
design and other matters.
Section 45A(3) of the EP Act provides that if the implementation agreement or decision
previously made in relation to future proposals, declared a derived proposal, includes
implementation conditions relating generally to two or more future proposals, the Minister may,
in the notice issued under section 45A(2), specify which of those implementation conditions
apply to the derived proposal
1
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Conditions
Having considered the information provided in this Report, the Delegates have
developed a set of recommended environmental conditions to be imposed if the
future proposals identified in this strategic proposal are approved for
implementation. These conditions are presented in Appendix 4. Matters
addressed in the conditions for future proposals include the following:
(a) A Marine Fauna Baseline Report to establish the baseline status of
conservation marine fauna at the time a derived proposal is to be
implemented.
(b) State of the Marine Environment Surveys to establish the baseline state of
the marine environment, including water quality testing and benthic habitat
mapping.
(c) A Marine Facilities and Impact Zones Plan to demonstrate that impacts to
the marine environment have been minimised and define the zones of
impact through updated modelling.
(d) A Dredging, Marine Facilities and Pipeline Installation Environmental
Monitoring and Management Program to achieve the required
environmental protection outcomes for the marine environment.
(e) A Pipeline Shore Crossing Management and Monitoring Program to ensure
that pipeline construction minimises the impacts to the intertidal area.
(f) A Coastal Processes Management and Monitoring Program to manage the
impacts on coastal processes.
(g) A Marine Construction and Operation Environmental Quality Management
Plan so as to ensure impacts on marine environmental quality are
minimised.
(h) Management of hydrotest fluids to prevent impacts of discharges, including
a prohibition on discharging untreated fluids in State waters.
(i) A requirement to resource oil spill response equipment and personnel.
(j) A Coastal Dolphin Survey and Management Program to improve the
knowledge base in regards to coastal dolphins.
(k) A Conservation Significant Marine Fauna Interaction Management Program
to avoid impacts to marine fauna from activities associated with the
proposal.
(l) Management of the proposal to prevent the introduction of marine pests.
(m)A Terrestrial Baseline Report to establish the baseline status for
conservation significant flora and fauna.
(n) A Terrestrial Disturbance Plan to demonstrate that clearing of native
vegetation will be carried out in a manner that minimises the impacts to
conservation significant flora and fauna, including clearing not more than
110 hectares (ha) of the Monsoon vine thickets on coastal dunes of Dampier
Peninsula Threatened Ecological Community.
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(o) A Terrestrial Environment Management and Monitoring Plan to ensure the
project is being implemented in a manner that minimises impacts to
terrestrial flora and fauna.
(p) Installation of equipment and management of operations to best practice
standard to minimise air emissions.
(q) Reporting of greenhouse gas emissions.
(r) A Greenhouse Gas Management Plan to demonstrate emissions will be
reduced to as low as reasonably practicable.
(s) Heritage Management Plans that require protection zones and other
management measures to minimise impacts on significant heritage areas,
particularly Aboriginal heritage.
(t) Progressive rehabilitation of areas that are no longer required for ongoing
operations.
(u) Decommissioning at the end of the project’s life.
(v) An Offsets Program consistent with the Western Australian Government
Offsets Policy.

iv
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1. Introduction, background and
proposal assessment process

strategic

Purpose and overview of this report
This report provides the Browse Delegates’ (the Delegates) advice and
recommendations to the Minister for Environment on the assessment of the
strategic proposal by the Minister for State Development to establish a
Common User LNG Precinct at James Price Point in the Kimberley to provide
for the processing of gas from the Browse Basin (Browse LNG Precinct).
Further details of the future proposals identified in this strategic proposal are
discussed below and also presented in Section 2 of this report.
Section 3 of this report sets out the Delegates’ assessment of the strategic
proposal in terms of its impact on the key environmental factors identified by
the Delegates. The Delegates’ recommendation as to the conditions to which
the future proposals, identified in the strategic proposal, should be subject are
set out in Section 4. Section 5 provides other advice by the Delegates and
Section 6 presents the Delegates’ recommendations.
Appendix 5 contains a summary of submissions and the proponent’s response
to submissions on the Strategic Assessment Report prepared by the
Department of State Development. Appendix 6 contains a summary of the
responses received during the first call for new information and the proponent’s
response to the new information received. Appendix 7 contains additional
dredging information provided by the proponent during the course of the
Delegates’ assessment. These appendices are included as a matter of
information only and do not form part of the Delegates’ report and
recommendations. Issues arising from these processes, and which have been
taken into account by the Delegates, appear in the report itself. This includes
information in the responses to the second call for new information, where
relevant.
Background to the Delegates’ assessment of this proposal
The strategic proposal2, referred to the Environmental Protection Authority
(EPA) in March 2008, is to designate an area of land and waters (a precinct) in
the Kimberley Region for a Common User LNG Hub to provide for the
processing of gas from the Browse Basin. The site selected by the proponent
for the establishment of the precinct was James Price Point. The final site
selection, which took place in 2009, was an aspect of defining the strategic
proposal rather than an aspect of the Delegates’ assessment of the strategic
proposal. James Price Point is in the Kimberley Region, approximately 60km
north of Broome. The future industrial land uses and physical developments
identified in the strategic proposal include the development of Liquefied Natural
The Supreme Court in Roe v. Director General, Department of Environment and Conservation
[2011] WASCA 57; (2011) 180 LGERA 38 determined that the Common User LNG Hub precinct
is only a strategic proposal and not a significant proposal.
2
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Gas (LNG) processing facilities capable of processing up to 50 million tonnes
per annum (Mtpa), other hydrocarbon processing facilities, port facilities,
shipping channel, pipeline crossings, industrial blocks and common user areas,
associated infrastructure, light industrial areas, roads and worker
accommodation.
The proponent of the strategic proposal is the Minister for State Development.
The Department of State Development (DSD) has been charged with
advancing the strategic proposal under the direction of the proponent.
Throughout this report, unless specified to the contrary, references to DSD will
be taken as references to the proponent.
The Delegates recognise that the concept of a strategic proposal is different to
the general understanding of the type of significant proposal assessed under
Part IV of the EP Act. In particular, the strategic proposal is a proposal to
designate an area of land and water for possible use as a multi-user gas hub
precinct at some time in the future. It is not a proposal to actually construct LNG
facilities.
The Chief Justice of Western Australia provides an easy to read and useful
explanation of the EP Act provisions relating to the assessment of and
implementation of a strategic proposal in Roe v Director General, Department
of Environment and Conservation [2011] WASCA 57 at [12] – [53]. That
decision can be found on the website of the Supreme Court of Western
Australia.
In April 2008 the Chairman of the EPA, acting under delegated authority,
determined that the Browse LNG Precinct Proposal would be assessed as a
strategic proposal under section 39A of the EP Act. At that time, the EPA came
under a statutory duty to assess the proposal and give a report of its
assessment to the Minister for Environment.
In December 2010 a Strategic Assessment Report (SAR), prepared by the
proponent, was released for public comment. The SAR described the proposal
and its likely effects on the environment as forecast by the proponent. The SAR
noted that, if it were to occur, the precinct would accommodate a minimum of
two proponents, one of which was proposed to be Woodside Energy Limited
(Woodside) as the foundation proponent for the precinct.
The EPA purported to assess the strategic proposal and reported to the Minister
for Environment in June 2012. The Supreme Court of Western Australia found
in The Wilderness Society of WA (Inc.) v. the Minister for Environment [2013]
WASC 307 that there had not been a valid assessment by the EPA of the
strategic proposal because of a failure to comply with sections 11 and 12 of the
EP Act. The decision of the Supreme Court did not find the referral and initial
decision to assess the proposal as a strategic proposal to be invalid.
In April 2013 Woodside announced to the Australian Stock Exchange that it was
withdrawing from the Browse LNG Development near James Price Point
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because it did not meet the company’s commercial requirements for a final
investment decision.
The Court’s finding that there had been no valid assessment or report meant
that the EPA had not discharged its statutory duty to assess the strategic
proposal. In the absence of the proposal being withdrawn, the duty to assess
the proposal and give the Minister a report of that assessment remained to be
performed. In September 2013, DSD wrote to the EPA advising that the
proponent wished to progress the assessment of the proposal.
By instrument of delegation dated 22 January 2014 and gazetted on 4 February
2014, the EPA delegated to the Delegates, acting jointly, all of its powers and
duties under Part IV, Division 1 of the EP Act for the purposes of assessing the
strategic proposal. The delegation also provides that the Delegates have all the
relevant powers and duties under Part IV of the EP Act to deal with any future
referred proposal if the proponent of any future proposal requests it be declared
a derived proposal.
Accordingly the Delegates were responsible for carrying out an assessment of
the strategic proposal under Part IV of the EP Act.
The EPA announced on 16 May 2014 that the Delegates had begun their
assessment.
The Delegates’ assessment
A preliminary formality for the Delegates’ assessment was to request the
proponent provide a description of the key characteristics of the strategic
proposal documented in the Strategic Environmental Review Report dated
December 2010 (the SAR), in a format which is consistent with the EPA’s latest
guidance on defining the key characteristics of the proposal (EAG 1).
It was subsequently identified that some of the key characteristics of the
proposal provided by the proponent in response to this request were different
to those described in the SAR, and that these characteristics may have
constituted a change to the proposal. The proponent subsequently advised that
they were not seeking any changes to the proposal or to details as set out in
the SAR. The relevance of this being that existing factual environmental and
scientific information relates to details related to the strategic proposal as
described in the SAR - which the Delegates needed to establish was the
proposal or not.
The proponent advised the Delegates that the proposed requirements for the
precinct set out in the SAR remained the same regardless of which companies
might be involved in the future.
The proponent also advised the Delegates that the withdrawal of Woodside did
not alter the strategic proposal as set out in the SAR.
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For the purposes of assessing the strategic proposal under Part IV of the EP
Act, the Delegates have a range of discretionary powers set out in section 40
of the EP Act, and procedures which may be followed, to the extent the
Delegates consider relevant, set out in the Environmental Impact Assessment
(Part IV Divisions 1 and 2) Administrative Procedures 2012. Prior to determining
what further information or environmental review may be required, and
accordingly what powers under section 40 the Delegates may need to exercise,
the Delegates considered it reasonable and prudent to review current available
factual environmental and scientific information. This was akin to undertaking a
literature review prior to determining what additional investigations may be
undertaken to add to the existing body of information.
While reviewing the existing factual environmental and scientific information,
the Delegates formed views about the following:




the preliminary key environmental factors relevant to the assessment
of the Browse LNG Precinct;
the assessment strategy for the key environmental factors; and
the adequacy of existing factual environmental and scientific
information and if more information was required.

This process was iterative.
The available factual environmental and scientific information that could be
considered included the information in the SAR - prepared by the DSD and
including submissions received during the public review of the SAR; information
provided to the Delegates either from the two calls for new information or
directly requested from the proponent during the assessment; and any factual
and scientific information that the Delegates could obtain since the SAR public
review process - such as publically available reports prepared by nongovernment organisations and scientific studies carried out by the proponent
and Woodside Energy Ltd (Woodside) - a former foundation proponent.
The Delegates acknowledge that some of the existing environmental and
scientific literature was prepared by the proponent and Woodside in accordance
with a requirement made by the EPA when it purportedly assessed the strategic
proposal between 2009 and 2012. While the Supreme Court found that the
previous EPA assessment was not valid, this did not mean that the large volume
of currently available environmental and scientific information should be
ignored. The Delegates also acknowledge that there exist many references in
the SAR to Woodside, the former foundation proponent. The Delegates are
unaware of any currently interested proponents of future proposals. However,
they accept the advice of the DSD that Woodside’s withdrawal of interest does
not alter the strategic proposal as described above.
While much of the environmental and scientific information available is referred
to, summarised, and analysed in the proponent’s SAR, there are a number of
additional, subsequently produced key environmental and scientific reports
which the Delegates considered.
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For example, in August 2014 the Delegates offered those who had made
previous non-proforma submissions an opportunity to update any technical or
scientific information. This first call for information went to all the submitters
listed in Appendix 1 of this report, as well as decision-making authorities and
other government agencies that have an interest in the proposal, and to the
people who provided confidential submissions. A summary of the responses
and the proponent’s response to the new information is provided in Appendix 6.
In July 2015, a second call for new technical or scientific information was
undertaken following the proponent’s decision not to pursue any changes to the
strategic proposal. This call went to all individuals and non-government
organisations that were contacted during the first call for information. While only
a limited number of responses were received (listed in Appendix 1), this
information was considered by the Delegates. As the responses to the second
call for information did not provide substantial new information, the proponent
was not required to provide a response to the information.
As the EPA’s purported assessment report, and subsequent decisions which
followed, were deemed invalid, the Delegates did not view the EPA’s purported
assessment report or any of the decisions which followed, including the Appeal
Committee’s report.
On completion of this process of review, the Delegates determined that all
information available to them was sufficient to complete the assessment and
therefore did not require additional information or environmental review
information.
Other regulatory processes
If the future proposals identified in the strategic proposal are to be implemented
there are a number of other regulatory approval processes which would need
to be followed.
Firstly, if one of the future proposals identified in the strategic proposal is
referred to the EPA, the proponent may request the EPA declare it a derived
proposal. The EPA, or their delegates, would be looking at any request of this
nature and would need to consider the matters referred to in section 39B of the
EP Act before making such a declaration. If such a declaration is made, the
Minister for Environment would then issue a notice under section 45A of the EP
Act specifying which implementation conditions apply to the derived proposal.
Further, the proponent of any future proposal which is declared a derived
proposal will need to obtain various approvals before the derived proposal could
be implemented. Other regulatory mechanisms relevant to the future proposal
identified in the Browse LNG Precinct strategic proposal include approvals
under the following legislation:


Port Authorities Act 1999



Rights in Water and Irrigation Act 1914



Aboriginal Heritage Act 1972
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Petroleum (Submerged Lands) Act 1982



Petroleum Pipelines Act 1969



Wildlife Conservation Act 1950



Land Administration Act 1997



Environmental Protection Act 1986 (Part V)



Dangerous Goods Safety Act 2004



Planning and Development Act 20053

Planning matters
The Shire of Broome Local Planning Strategy and Local Planning Scheme No. 6
(LPS 6) were endorsed by the Western Australian Planning Commission
(WAPC) in July 2014. LPS 6 was approved by the Minister for Planning and
gazetted on 30 January 2015. LPS 6 applies over land around James Price
Point and will continue to apply until it is superseded by an improvement
scheme or another local planning scheme.
In response to the Delegates’ first call for new information, the Department of
Planning also advised that the Improvement Plan No. 37 for the strategic
proposal area had been gazetted on 29 January 2013, following approval of the
Improvement Plan by the Minister for Planning on 8 January 2013. The
Improvement Plan became effective on and from 29 January 2013. The
Improvement Plan provides that the WAPC may prepare an Improvement
Scheme over the strategic proposal area, which the Delegates understand will
be prepared following the conclusion of the assessment and decision making
processes under Part IV of the EP Act. The WAPC will be the development
control authority for the improvement scheme area and will be responsible for
determining applications made for development in that area.
The intention is to ensure that the planning instruments and any Ministerial
Statement issued under the EP Act are aligned and consistent.
Commonwealth assessment
On 6 February 2008 the Commonwealth Government and the Government of
Western Australia, entered into an agreement for a strategic assessment of the
environmental aspects of a plan for a Common User LNG Precinct in the
Kimberley Region. The agreement principally provides the basis for an impact
assessment and environmental approvals of the strategic proposal and the
associated activities under the Environment Protection and Biodiversity
Conservation Act 1999 and the WA Environmental Protection Act 1986. The
Commonwealth is conducting a concurrent assessment and the Federal
Minister for Environment will make a separate decision on whether to endorse
the plan for a Common User LNG Precinct at James Price Point.
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Schemes approved under this Act.
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2. The Strategic Proposal
The proposal is considered a strategic proposal because it identifies future
proposals that, if implemented, are likely to have a significant effect on the
environment. The key characteristics of the proposal are summarised in
Table 1. A detailed description of the proposal is provided in Part 2 of the SAR
(DSD, 2010). Figure 1 shows the locality for the Browse LNG Precinct, whilst
the development envelopes are shown in Figure 2.
Table 1: Summary of key proposal characteristics
Proposal title Browse Liquefied Natural Gas (LNG) Precinct
Short
description

This proposal is to designate an area of land and waters, as shown and
delineated in Figure 2, near James Price Point and to identify the future
industrial land uses and developments within that precinct. The future
industrial land uses and developments (and the authorised extent),
including the development of a 50 million tonne per annum (Mtpa)
Liquefied Natural Gas (LNG) processing facility, other hydrocarbon
processing facilities, port facilities, shipping channel, pipeline crossings,
industrial blocks and common user areas, associated infrastructure, light
industrial areas, roads, and workers accommodation are detailed in the
Table below.

Operational and physical elements of future proposals identified in the strategic
proposal
Developments /
Location
Description of Limits or Extent
Activities / Operations
/ Changes in Land
Use
1

Hydrocarbon
processing area

Area B of Figure 2
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Maximum of two heavy industrial areas of
up to 500 hectares (ha) each (in total up
to 1,000 ha).
Permitted Use and Physical Development:


Facilities for the conversion of natural
gas to produce up to 50 Mtpa of LNG
(plus associated LPG, condensate,
other hydrocarbon products (excluding
petrochemicals)), storage and export at
variable rates, flare structures, other
ancillary facilities and facilities for
carbon dioxide removal and potential
sequestration.



Any relevant supporting infrastructure
– including wastewater treatment
facilities, water supplies, desalination
water production facility (if required),
electricity generation plants, concrete
batching plants, rock screening and
crushing facilities, administration
buildings and offices, internal access
and haul roads.



Clearing of terrestrial native vegetation
directly related to the permitted uses
and physical developments but not

exceeding the extent listed in Clearing
of terrestrial native vegetation across
all areas (Item 11).
2

Common user area

Area B of Figure
2

Up to 980 ha for the common user area.
Permitted Use and Physical Development:


Lay down areas and internal buffer
areas between the industrial facilities.



Administration and plant buildings.



Internal access roads.



Wastewater pipes.



Temporary stockpiles.



Contractor offices.



Concrete batch plant.



Trucking, parking and assembly areas.



Flood management works.



Clearing for bush fire management.




3

4

Light industrial area
(LIA)

Port area

Area C of Figure 2

Area A of
Figure 2

Service utilities.
Clearing of terrestrial native vegetation
directly related to the permitted uses
and developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item
11).

Up to 200 ha.
Permitted Use and Physical Development:


All those developments and uses
permissible as listed for relevant
planning instruments for the Shire of
Broome (e.g. fuel and transport depot
and warehouses), subject to any buffer
zone restrictions, as identified in Figure
2 – Precinct Layout.



Clearing of terrestrial native vegetation
directly related to the permitted uses
and physical developments but not
exceeding the extent listed in Clearing
of terrestrial native vegetation across all
areas (Item 11).

Up to 1,000 ha.
Permitted Use and Physical Development:
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Loading berths and load out
infrastructure.



Multi-user shipping channel.



Desalination seawater intake and brine
outlet.



Flood management works.



Tug pens.



Support vessel area.



Storage tanks (diesel, LNG, LPG,
condensate).



Marine flares.
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Shipping channel area

Area G of Figure 2



Pipelines.



Roads.



Lay down areas.



Piled jetties.



Turning basin(s).



Breakwater(s) (as required in final
design).



Wastewater disposal pipelines and
diffusers.



Capital and maintenance dredging.



Marine Facilities (designed to have the
capability for handling and transfer of
materials, fuel, chemicals, water and
other provisions for construction and
operation of LNG facilities and includes
a Material Offloading Facility)



Breakwater(s)/seawall(s) (as required).



Clearing of terrestrial native vegetation
directly related to the permitted uses
and physical developments but not
exceeding the extent listed in Clearing
of terrestrial native vegetation across all
areas (Item 11).



Total permanent loss of Benthic
Primary Producers and Benthic Primary
Producer Habitat directly related to
permitted uses and physical
developments, but not exceeding the
extent of loss listed in Permanent Loss
of Benthic Primary Producers and
Benthic Primary Producer Habitat
(Item 12).

Shipping channel with an estimated width
of 300m. Permitted Use and Physical Development:


6

Pipeline corridor areas

Areas E and F of
Figure 2

9

Multi-user shipping channel.

Up to 250 ha of terrestrial habitat in
aggregate may be utilised for pipelines and
their operating/ service corridors.
Permitted Use and Physical Development:


Construction of pipelines for natural
gas, mono-ethylene glycol, liquids,
services and potential carbon dioxide
export.



Support facilities.



Clearing of terrestrial native vegetation
directly related to permitted uses and
developments but not exceeding the
areas listed in Clearing of terrestrial
native vegetation across all areas
(Item 11).



Total permanent loss of Benthic
Primary Producers and Benthic Primary
Producer Habitat directly related to

permitted uses and developments, but
not exceeding the area of loss listed in
Permanent Loss of Benthic Primary
Producers and Benthic Primary
Producer Habitat (Item 12).
7

8

9

Accommodation area

Area D of
Figure 2

Up to 200 ha.
Permitted Use and Physical Development:

Infrastructure and
services corridors

Industrial land use
buffer zone



Accommodation and associated
support facilities.



Clearing of terrestrial native vegetation
directly related to permitted uses and
developments but not exceeding the
areas listed in Clearing of terrestrial
native vegetation across all areas
(Item 11).

Up to a total of 297 ha.
Permitted Use and Physical Development:

Area extending
2,000m from the
boundary of Area B
in Figure 2



Borefield.



Electricity transmission services
corridors.



Pipelines from borefield to precinct.



Borefield access and service roads.



Manari Road diversion.



Service facilities.



Other access and management tracks.



Clearing of terrestrial native vegetation
directly related to the permitted uses
and physical developments but not
exceeding the extent listed in Clearing
of terrestrial native vegetation across all
areas (Item 11).

Permitted Use and Physical Development:


No permanent land uses or activities
are permitted save for the items under
infrastructure and service corridors
(Item 8).

The outer boundary
of the industrial land
use buffer zone is
indicated by broken
yellow line in Figure
2
10

Sensitive land use
buffer zone

Area between
2,000m and 3,000m
from the boundary
of Area B of Figure
2
The outer boundary
of the sensitive land
use buffer zone is
indicated by broken
green line on Figure
2
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Permitted Use and Physical Development:


No sensitive land uses are permitted
(e.g. accommodation).



Compatible light industry uses and
development permissible.
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Clearing of terrestrial
native vegetation
across all Areas

Figure 2

Total extent of clearing of terrestrial native
vegetation permissible for all permitted use
and physical development is up to a
maximum of 3,037 ha in the areas and
amounts as specified below:


Area A up to 110 ha;



Area B up to 1,980 ha;



Area C up to 200 ha;



Area D up to 200 ha;



Areas E and F up to 250 ha in
aggregate; and

An area of up to 297 ha in addition to
the limits to clearing provided for in
Areas A, B, C, D, E and F identified by
co-ordinates in Schedule 1.
Notwithstanding the total extent of
permissible clearing, no more than a
maximum of 132.4 ha of Monsoon Vine
Thicket Threatened Ecological Community
may be cleared either directly or indirectly
(e.g. as a consequence of groundwater
drawdown).
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Permanent loss of
Benthic Primary
Producers and
Benthic Primary
Producer Habitat

Zone of High Impact
would be located
within 1km of port
infrastructure and
direct dredge
footprint

Permanent loss of Benthic Primary
Producers and Benthic Primary Producer
Habitat directly related to permitted uses
and physical developments in:


Port Area A.



Marine portions of the Pipeline Corridor
Areas E and F.


Shipping Channel Area G.
To be confined to the Zone of High Impact.
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Construction and
operation of
hydrocarbon
processing facilities
for converting
natural gas from the
Browse Basin to
LNG plus associated
LPG and
condensate
(excluding
petrochemicals)

Located within Port 
Area A and/or heavy
industrial areas

located in Area B

Construction and
operation of
supporting
developments and
activities

Area A and/or heavy 
industrial area of
Area B of Figure 2
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Up to a maximum combined operating
capacity of 50 Mtpa of LNG.
LNG, condensate and LPG storage
tanks commensurate with a 50 Mtpa
LNG development.
Clearing of terrestrial native vegetation
directly related to the permitted uses
and physical developments but not
exceeding the extent listed in Clearing
of terrestrial native vegetation across all
areas (Item 11).
Discharge from wastewater treatment
facilities and wastewater outfalls of up
to a total of 30 GL per annum of
produced water, condensed water,
desalination brine, treated sewage and
grey water.
First flush storm water to be captured
and treated and all captured water to
be used on site or discharged via
marine outfall.

15

Construction and
operation of a
marine and
terrestrial port and
port infrastructure

Area A in Figure 2
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Construction and
operation of the
multi-user
shipping channel

Area G of Figure 2

17

Construction and
use of
accommodation
village

Area D of Figure 2

18
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Dredging and spoil
disposal activities

8 GL of freshwater required, which may
include up to 16 GL of saline
groundwater abstraction and
desalination to achieve the 8 GL of
freshwater required.



All supporting infrastructure necessary
for LNG production
developments/activities contained
within precinct boundaries A to F and a
borefield at a location to be determined.

Up to 1,000 ha, comprising:


Up to 6 loading berths.



Up to 3 piled jetties.



One multi-user shipping channel to limit
of Area A as identified in Figure 2
Turning basins.



Breakwaters.



Wastewater pipelines and diffusers with
up to 30 GL per annum capacity.



Up to 21 million cubic metres of capital
dredging plus periodic maintenance
dredging – more details see Dredging
and spoil disposal activities Item 18.
Multi-user shipping channel with an
estimated width of 300m.



Clearing of terrestrial native vegetation
directly related to the permitted uses
and physical developments but not
exceeding the extent listed in Clearing
of terrestrial native vegetation across all
areas (Item 11).



All access to and from accommodation
village to be via Browse LNG Precinct
Road (not part of this proposal).

Dredging – Areas A, 
E, F and G of Figure
2

Up to 21 million cubic metres of capital
dredge material plus periodic
maintenance dredging as required.

Infrastructure and
services corridor
development
activities

Pipeline corridors for
gas, mono-ethylene
glycol, liquids, and
potential carbon
dioxide export and
communications



Areas E and F of
Figure 2
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No dredge spoil disposal in State
Waters.



Groundwater production limited to up to
8 GL per annum of freshwater.



Clearing up to 297 ha directly related to
permitted uses and physical
developments listed in column 1 of this
item



Clearing of terrestrial native vegetation
directly related to the permitted uses
and physical developments, but not
exceeding the areas listed in Clearing
of terrestrial native vegetation across all
areas (Item 11).

Figure 1: Browse LNG Precinct locality map
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Figure 2: Browse LNG Precinct layout and development envelopes
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The SAR is comprised of seven parts and – as well as detailing the strategic
proposal – describes the existing environment in the James Price Point coastal
area, the potential impacts of the proposal, and the proposed management
measures to reduce the impacts (DSD, 2010).
Following the public review period for the SAR there were 53 public
submissions from organisations, including government agencies, and 154
public submissions from individuals. In addition there was one confidential
submission from an organisation and 42 further confidential submissions from
individuals. Approximately 11,000 proforma submissions were also made on
the SAR. Issues raised were addressed in the Response to Submissions
document received in September 2011 (Appendix 5). A summary of new
technical and scientific information provided during the first call for new
information, and the DSD’s response to this information (on behalf of the
proponent), is contained in Appendix 6. New information from the second call
was related to coastal dolphins and has been discussed under the relevant
section of this report.
In assessing this proposal, the Delegates note that the proponent has sought
to avoid, minimise, and mitigate environmental impacts by:


sharing of infrastructure between proponents utilising the precinct area,
both terrestrial and marine, to minimise the overall footprint of the
strategic proposal. Which also helps to avoid impacts by allowing for a
single consolidated development rather than multiple development
envelopes for different derived proposals; and



siting the project back from the coastline to minimise impacts to
Monsoon vine thickets on coastal sand dunes of the Dampier Peninsula
Threatened Ecological Community and the coastal dune system, also
avoiding impacts to James Price Point itself.

The proponent has also proposed that a Browse LNG Precinct Control Group
be established to ensure that environmental (and social) management
measures are delivered in a coordinated way through interaction between
government agencies and commercial proponents.

3. Key environmental factors and principles
Section 44 of the Environmental Protection Act 1986 requires the Delegates to
report to the Minister for Environment on the key environmental factors relevant
to the proposal and the conditions and procedures, if any, to which the proposal
should be subject. In addition, the Delegates may make recommendations as
they see fit.
Appendix 3 provides a summary of the process adopted for the identification of
the key environmental factors. A number of environmental factors, not identified
as being key environmental factors such as terrestrial environmental quality,
inland waters environmental quality and amenity are relevant to the proposal,
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but the Delegates formed the opinion that the information set out in Appendix 3
provides sufficient evaluation for those factors.
It is the Delegates’ opinion that the following key environmental factors for the
strategic proposal require detailed evaluation in this report:
(a) Benthic communities and habitat
(b) Coastal processes
(c) Marine environmental quality
(d) Marine fauna
(e) Flora and vegetation
(f) Terrestrial fauna
(g) Hydrological processes
(h) Air quality and atmospheric emissions
(i) Heritage
(j) Rehabilitation and decommissioning – integrating factor
(k) Offsets – integrating factor
These key environmental factors were identified from the Delegates’
consideration and review of all environmental information contained in the SAR
document, from the submissions received in response to the SAR, and from
submissions received in response to the Delegates’ calls for new information in
August 2014 and July 2015.
Details on the key environmental factors and their evaluation are contained in
sections 3.1 – 3.11. The description of each factor shows why it is relevant to
the proposal and how it will be affected by the proposal, taking into
consideration environmental impact management by the future proponent. The
assessment of each factor is the point at which the Delegates decide whether
or not a proposal meets the environmental objective set for that factor.
In conformity with s4A of the EP Act, where relevant, the following principles
were considered by the Delegates in relation to the proposal. Appendix 3
provides a summary of how these principles were considered:


The precautionary principle;



The principle of intergenerational equity;



The principle of the conservation of biological diversity and ecological
integrity;



Principles relating to improved valuation, pricing and incentive
mechanisms; and



The principle of waste minimisation.
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3.1

Benthic communities and habitat

The environmental objective for this factor is to maintain the structure, function,
diversity, distribution and viability of benthic communities and habitats at local
and regional scales.
The main activities that will cause impacts on benthic communities and habitats
are dredging and construction of port facilities. Dredging and construction of
port facilities will result in the direct loss of benthic habitats through either
excavation of the seabed or covering by infrastructure such as breakwaters.
Dredging and disposal will also result in indirect impacts to benthic habitats from
smothering due to sedimentation and turbidity induced light reduction leading
to reduced photosynthesis in benthic primary producers. Operation of the LNG
facility and the associated port also has the potential to impact benthic habitats
on an ongoing basis.
Description of the marine environment
Benthic communities and habitats provide an important foundation for the
ecological processes and functions that are vital to the maintenance of marine
ecosystems (DSD, 2010). Due to the nutrient poor status of Western Australia’s
marine waters, benthic primary producers are of particular significance and
provide a focus for the assessment on impacts to benthic communities and
habitat. Benthic primary producer habitats (BPPH) are defined in Environmental
Assessment Guideline (EAG) No. 3 Protection of Benthic Primary Producer
Habitats in Western Australia’s Marine Environment (EPA, 2009) as seabed
communities within which algae (e.g. macroalgae, turf and benthic microalgae),
seagrass, mangroves, corals or mixtures of these groups are prominent
components. Although filter feeding communities are not specifically
considered to be benthic primary producers in EAG No.3, their importance is
recognised. Furthermore, more recent research has found that some species
of sponges and soft corals do possess zooxanthellae and hence obtain at least
part of their energy requirements from sunlight in the same way as hard corals
do, and therefore would be considered benthic primary producers.
Overview
The Browse LNG Precinct is located in the Canning Bioregion (Commonwealth
of Australia, 2006). These marine habitats are distinctly different from those that
typify the Kimberley coastline north of the Dampier Peninsula (Masini et al.,
2009).
The region experiences two tidal cycles on a daily basis, and during spring tides
the difference in water level between high and low tides can be as much as nine
metres. By comparison, the tidal range during neap tides can be less than one
metre. The resulting tidal currents during spring tides are therefore very strong
and can re-suspend sediments from the seafloor, increasing levels of turbidity
and reducing water clarity.
Two weather seasons are experienced on the Dampier Peninsula, a wet
season with predominantly westerly winds and a dry season with predominantly

17

south-easterly winds. There are no major river systems discharging large
freshwater flows and suspended sediment loads into the adjacent marine
waters, but onshore winds and residual westerly swells that occur periodically
do cause significant increases in turbidity in a band that follows the shoreline.
Cyclones occur infrequently, but can result in very high levels of turbidity for the
period of time that the extreme metocean conditions persist.
Although the marine waters around James Price Point are considered to be
essentially pristine because of the distance from any potential sources of
contamination, there have been very few environmental quality surveys
undertaken to substantiate this. Most studies have been undertaken in
association with the assessment of this strategic proposal. (e.g. Daly et al.,
2012 and McAlpine et al., 2012).
The local marine biota are therefore expected to be unaffected by
anthropogenic impacts, but adapted to periodic exposure to elevated levels of
turbidity associated with spring tides and occasional extreme events.
The marine communities of the Kimberley, including those off the Dampier
Peninsula, are generally poorly described in regards to their ecological
characteristics due to limited historical research and studies. Benthic habitats
adjacent to the Dampier Peninsula were first formally surveyed in association
with the Northern Development Taskforce process to evaluate a number of sites
across the Kimberley as options to establish an LNG processing precinct (Fry
et al., 2008). Following the decision to establish the strategic proposal at James
Price Point, the proponent undertook further habitat surveys to better
understand the distribution and seasonality of benthic habitats in the area of
James Price Point.
The proponent also conducted Laser Airborne Depth Sounder surveys to
generate high resolution bathymetric data for the waters adjacent to and
including the precinct area (Figure 3). The proponent has used the results of
these habitat and bathymetry surveys to support benthic habitat modelling to
generate the benthic habitat distribution maps (Figure 4) that have
subsequently been used to assess potential impacts. The modelled
distributions underpin the predictions of the likely impacts on benthic
communities and habitats from the proposal.
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Figure 3: Bathymetry offshore from the James Price Point coastal area
and the proponent’s proposed local assessment unit
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Figure 4: Derived benthic habitat map of the James Price Point coastal
area
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Descriptions of the key benthic habitats
The proponent found that the marine habitat adjacent to James Price Point is
made up of diverse communities of both benthic primary producers such as
seagrass, algae and corals, and filter feeding communities including sponges,
soft corals and sea whips. Macroalgae was the most common BPPH type
encountered during surveys of the area. Sand habitat is interspersed with
patches of hard substrate supporting communities of sessile invertebrates,
such as sponges and occasional hard corals (Fry et al., 2008; DSD, 2010).
There are areas of low relief reef along the coast from Quondong Point to
James Price Point which are mostly in water less than 10 m in depth (Fry et al.,
2008; DSD, 2010). In the lower littoral reefs, benthic communities are
comprised of sparse hard and soft coral, macroalgae, and filter feeding
invertebrates, with the highest habitat complexity found north of James Price
Point and around Coulomb Point. Some high relief, rocky and rubble or stone
substrates are also common in the nearshore sites along most of the coastline
north from Quondong Point to Coulomb Point (Fry et al., 2008; DSD, 2010).
North of James Price Point the reef platform extends further offshore (to
approximately 2 km) providing a sheltered lagoon and intertidal platform with
pools and crevices supporting a variety of benthic habitat types. BPPH cover
and complexity is low beyond the 10 m depth contour in the area immediately
adjacent to James Price Point.
A description of each main benthic habitat type is provided below:
Algae. This includes macroalgae and sediment microalgae or
microphytobenthos (MPB). Large, diverse areas of algal habitat occur in the
James Price Point coastal area. These are likely to be used as foraging areas
for Green Turtles and habitat for fish and invertebrates. Macroalgal
communities are also important habitats for many species of juvenile fish,
including species known to occupy coral reef habitats as adults. This includes
species targeted by recreational and commercial fishers (Wilson et al., 2010;
Evans et al. 2014). This highlights the connectivity between the different habitat
types within the area.
The presence of MPB has been assumed by the proponent to be associated
with bare sediment. In the James Price Point coastal area, where large tides
may result in periodic re-suspension of the surficial sediments, MPB is likely to
be highly mobile. The proponent has thus concluded that it is difficult to
determine the extent and abundance of MPB and has assumed that MPB has
a high turnover rate and will quickly re-colonise areas following a disturbance.
Seagrass. Throughout the James Price Point coastal area, subtidal seagrass
communities are patchily distributed and their abundance is seasonally
dependent. Studies have shown that seagrass beds in the James Price Point
area are dominated by Halophila decipiens and exhibit a seasonal growth cycle
that peaks in spring when flowering and seeding occur, prior to degeneration
during summer as a consequence of severe environmental conditions (Masini
et al., 2009; MScience, 2011a, b).
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Due to their ephemeral nature, these seagrass communities are somewhat
transient in nature and their location in any given year would appear to be
primarily dependent on recruitment from new seed stock. Therefore it can be
considered that most sandy areas off the coast of James Price Point can be
considered a potential seagrass habitat. These communities are known
foraging habitat for dugongs and Green Turtle and dugong feeding scars have
been observed from analysis of underwater videography.
Hard Coral. Hard corals are scattered throughout the James Price Point
coastal area in generally low densities. Colonies are typically small, suggesting
that natural processes periodically have an impact. Hard corals are more
prevalent in nearshore areas on high-relief hard substrate but also occur as
single colonies mixed with other communities (e.g. filter feeders and
macroalgae). There are no carbonate-based (biogenic) coral reefs in the area.
Filter feeders (Sessile invertebrates). Filter feeding communities are a
prominent component of the benthic environment within the James Price Point
coastal area. These organisms were observed in high abundance with a wide
distribution and diverse range of species. They provide habitat for many fish
and mobile invertebrates. These are also used as foraging habitat by Hawksbill
Turtles.
Infauna and epifauna. Infauna refers to the organisms that occur within the
sediment of the seabed, whilst epifauna are mobile and occur on the surface of
the seabed. These are a diverse group of organisms that can be both
macroscopic (visible to the eye) or microscopic. The diversity and abundance
of infauna and epifauna communities is largely unknown within the James Price
Point coastal area, compared with other benthos types.
Public Submissions
During the public review, submissions raised the following matters:








Increased turbidity as a result of dredging - reducing light availability and
smothering benthic communities - in particular sea grass.
Benthic surveys being undertaken over one season and therefore not
allowing for seasonality.
The extent of the zones of high and moderate impacts.
Loss of habitat effecting ecological balance in State and Commonwealth
waters.
Cumulative impacts as a result of interrupted longshore movement may
impact sea grass communities downstream.
The likelihood/uncertainty of seagrass recovery, and potential cascading
ecological effects.
Specific management measures required in terms of BPPH loss so
Traditional Owners can gain an understanding of impacts and the ability to
manage these impacts.
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The key principle of EAG No.3 - minimisation, with the need to give greater
consideration to the site selection process as opposed to cumulative loss
calculations of BPPH in the Local Assessment Unit.
Support of the strategic nature of the precinct to prevent proliferation of
development along the Kimberley coastline.
A lack of detail on sediment transport and re-suspension as a result of
dredging, tidal processes, wave action or cyclonic events.
Impacts on filter feeders as a result of increased sedimentation from
dredging and dredge spoil disposal.
Heavy metals and toxic chemical attaching to sediment ultimately resulting
in bioaccumulation.
Potential impacts of sedimentation to the Lacepede Islands and Pender
Bay.
The validity of modelling in avoiding the ‘Peanut’ (recreational fishing area)
in the dredge spoil dispersion modelling;
The need to address simultaneously, impacts on pearl oyster optimal growth
and pearl quality when determining the impacts of total suspended solids
(TSS) and turbidity outputs, during both construction and maintenance
dredging;
Pearling representation on the dredge management advisory group;
Support for the establishment of a Dredging Management Advisory Group
with expert representation from commercial fishing, pearling and
aquaculture groups, or arrangements for close consultation.
That further and more detailed dredging and dredge spoil modelling is
needed for derived proposals. It is felt that the fragmented approach
contributes to uncertainties around cumulative and additive impacts, and
that the SAR should undertake a more robust cumulative assessment so
that affected communities can better understand the impacts and respond
accordingly;
The crucial role of the Dredge Spoil Disposal Management Plan (DSDMP)
in providing specific details on how impacts from dredging will be reduced
and managed with the need for review and endorsement by the Traditional
Owners;
Whether only one DSDMP will be prepared or if separate plans will be
prepared for each of the dredging activities;
A need for further specific details on the predicted impacts to coastal
habitats as a result of changes to sediment transport, their extent, and the
need for presentation to Traditional Owners for review and comment.
The view of one government agency which made the comment in regards
to benthic communities and habitat that the Broome Port Authority should
seek agreement with the Office of the EPA regarding benchmark sediment
and water quality trigger values for metals and organics, and that it should
remain accountable for these values.

In response, the following information is noted in regard to the submissions
made on the SAR.
The Delegates assessed the impacts on BPPH consistent with the
requirements of EAG No.3.
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It was acknowledged in the SAR that dredge modelling was preliminary in
nature. During the Delegates’ assessment, the proponent provided more
complex modelling that included the most contemporary information to improve
the accuracy of impact predictions. The Delegates assessed the potential
impacts of the proposal using the most contemporary information.
Due to the interrelated nature of the marine environment, comments made
relating to pearling are primarily dealt with under the assessment of the marine
environmental quality factor.
Assessment of significance of impacts
Key threats to benthic habitats
Dredging and construction of port facilities will result in the direct loss of benthic
habitats through either excavation of the seabed or covering by infrastructure.
Dredging and disposal will also result in indirect loss of, and impact to, benthic
habitats from smothering due to sedimentation, clogging of filter feeding
organisms due to chronically elevated suspended sediment concentrations and
turbidity induced light reduction leading to reduced photosynthesis in benthic
primary producers. Turbidity generating activities can also impact reproductive
and recruitment processes of a range of benthic species including fertilisation,
embryonic development, metamorphosis, settlement of larvae and post
settlement survival.
Operation of the LNG facility and the associated port also has the potential to
impact benthic habitats on an ongoing basis.
Proponent prediction of impacts to benthic habitats
The proponent has predicted the impacts of the proposal on benthic habitats
broadly in accordance with EPA’s Environmental Assessment Guideline No.7
for Marine Dredging Proposals, (EAG No.7) (EPA, 20114). It is noted that there
are no management targets at this strategic proposal stage. A fundamental part
of EAG No. 7 is guidance for the application of a spatial zonation scheme
designed to provide clarity and consistency to the way predicted impacts of
dredging activities on benthic habitats are presented. This spatial zonation
scheme allows impacts to be presented in simple map-forms that convey
information about the predicted extent, severity and duration of impact.
Outputs of sediment transport and water quality modelling were interrogated
against a number of pressure thresholds for benthic communities to allow the
locations of boundaries for the zone of high impact, zone of moderate impact
and zone of influence to be predicted. Generating predictions in this way has
also allowed the proponent to calculate the extent of any temporary affects, and
the potential permanent losses of BPPH and to present those predictions in the
context of EAG No.3 (EPA, 2009).

Note that EAG No.7 was released as a draft for use in environmental impact assessments
before it was finalised in 2011.
4
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Modifications to the zones of impact since the release of the SAR
The modelled zones of impact have changed since the release of the SAR due
to further studies that have improved the confidence in the plume dispersion
modelling and the impact predictions derived from them. Both the modelled
Zones of High and Moderate Impact have been reduced in size, while the Zone
of Influence (ZoI) is now predicted to extend further to the north but not as far
to the south (Jacobs, 2014).
The SAR presented predicted zones of impact based on a simplistic plume
dispersion modelling exercise. The modelling was constrained by low resolution
bathymetric information and a lack of information across a range of areas
including the port layout, how the dredge program would be executed, what
types of dredges would be used, and local geotechnical information.
Consequently, due to the relatively low confidence in the modelled plume
dispersion, the proponent made what it considered to be a number of
conservative assumptions in the model and applied worst case scenarios in
defining zones of impact, so as to not underestimate them. This included
assumptions around the fines content of the substrate, modelled fines loss,
metocean conditions, discharge location, frequency and rate, and impact
thresholds. Worst case scenarios included assuming that direct excavation
would directly impact all of Port Area A plus a 1km buffer from the edge of Port
Area A due to sediment deposition and light reduction.
Since the SAR was produced, the proponent has presented more contemporary
modelling using new information that led to a revision of the assumptions
described above (Jacobs, 2014).
Consequently the predicted of zones of influence and impact have changed as
follows:
Zone of Influence
Modelling undertaken and reported in the SAR to predict the likely extent of the
dredge plume was simplistic and involved a single point source of turbidity as
well as other limitations. The proponent uses a criterion of ≥5 mg/L above
background to determine the boundary of the ZoI of the plume (Figure 5).
Subsequent and more comprehensive modelling undertaken by the proponent
shows a turbid plume extending to ~18km off-shore and along 120km of
shoreline from Willie Creek in the south to Beagle Bay in the north (Figure 5).
Consequently the southern limit has moved northwards by about 10km while
the northern boundary is now predicted to extend considerably further north
(~35km) to as far as Beagle Bay when compared to the original predictions
presented in the SAR.
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Figure 5: Predicted zone of influence presented in the SAR (black line)
and the predicted zone of influence from the subsequent modelling
(Jacobs, 2014)
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Zone of Moderate Impact
The predicted Zone of Moderate Impact (ZoMI) has been substantially reduced
in size when compared to the original predictions presented in the SAR as seen
in Figure 6.
The southern end terminates to the south of Quondong Point and heads
approximately southwest and extends beyond the limit of State waters. To the
north of James Price Point, the ZoMI runs northward as a band approximately
1km wide, parallel and adjacent to the shore. The northern end terminates
about 3km south of Coulomb Point.
The proponent has proposed that the area of the ZOMI could be rationalised
based on the modelling presented and expressed as an area bounded by the
limit of State waters in the west and the highest astronomical tide mark in the
east. The southern end could be represented by a line extending SW from a
point at about 17o 36.5’ S, 122o 10.6’E. The northern end could be represented
by a line extending SW from a point at about 17 o 22.5’S, 122o 9.2’E. This
revised boundary is shown in Figure 7.
It should be noted that the modelling does not include turbidity generating
activities associated with pipe-lay and that the western boundary is
administrative in that in general conditions of approval are placed on activities
that occur in State waters. It is acknowledged that impacts will extend beyond
the outer boundary of state waters but they would be considered as part of the
Commonwealth assessment.
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Figure 6: Revised Zone of Moderate Impact (orange shaded area). Overlay
shows three predicted ZoMI areas as presented in the SAR
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Figure 7: Notional rationalised ZoMI boundary based on most
contemporary information
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Zone of High Impact
The SAR presented predicted Zones of High Impact for a whole-of-port precinct
development scenario with two different indicative port designs as shown in
Figures 8 and 9 that caused permanent impacts to only a portion of the port
area and the shipping channel. The rationale for these is described below.
Due to the strategic level of the proposal and uncertainty in the final port design,
the whole-of-port precinct development scenario was a worst case scenario.
The establishment of port infrastructure would lead to irreversible loss of BPPH
over both the entire port area and the shipping channel corridor plus a 1km
buffer extending from the edge of these, due to sediment deposition and light
reduction.
In contrast, the two indicative port designs would cause permanent and
irreversible impacts to a portion of the port area and the shipping channel. In
these scenarios, the Zone of High Impact (ZoHI) would include the area
beneath the actual footprint for port marine facilities (breakwaters etc.), dredged
areas to establish a shipping channel and turning basins plus a 1km buffer
extending from these areas. It is recognised that these scenarios are only
indicative of what the actual impacts might be, as the proponent of a derived
proposal is likely to implement a different port design.
In both the whole-of-port development scenario and the two indicative port
designs, the proponent assumed that all of the southern and northern pipeline
corridors would be permanently impacted, plus a 500m buffer extending from
those corridors.
Additional information provided by the proponent since the SAR was produced
concluded that a 500m buffer from dredging activity and the footprint of any
marine infrastructure represented a more realistic case based on improved
geotechnical data and engineering design (Jacobs, 2014). Further, a 500m
buffer extending outwards from the dredge footprint along pipelines should be
applied. The proponent notes that any derived proposals should be committed
to adopting best practice during implementation of pipeline installation activities
to keep environmental impacts (even within the approved ZoHI) as low as
reasonably practicable.
A revised ZoHI based on an alternate port layout incorporating these changes
is shown in Figure 10.
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Figure 8: Predicted Zone of High Impact (i.e. permanent loss) for port
layout option A and for the broader port area
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Figure 9: Predicted Zone of High Impact (i.e. permanent loss) for port
layout option B and for the broader port area
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Figure 10: Revised Zone of High Impact based on alternate port layout

Purple dotted line is 500m buffer around port marine facilities and shipping channel
and yellow dotted line is 500m buffer either side of pipeline corridor.
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Assessment of significance of impacts
The Delegates note that the implementation of the proposal would result in
unavoidable impacts to benthic habitats and communities, some of which would
be permanent but the majority of which are predicted to recover within five
years. The different zones of impact are depicted in Figures 7 and 10 and
discussed below.
As mentioned, since the preparation of the SAR, the proponent has provided
more contemporary modelling using new information that has led to revisions
of the predicted zones of influence and impact. The Delegates accept that
greater confidence can be placed in this contemporary modelling than that
presented in the SAR and that it should form the basis of the assessment.
Zone of Influence
This zone refers to the area where, at some time during the proposed dredging
and spoil disposal activities, small changes in sediment-related environmental
quality which are outside natural ranges might be expected. However, the
intensity, frequency and duration of this change is such that no measurable
effects on benthic biota or their habitats are predicted. However concentrations
of suspended sediment within the zone could affect recreational and aesthetic
values and/or pearl production/quality within the nearby pearling leases as set
out in Section 3.3 – Marine Environmental Quality.
The Delegates note that the predicted ZoI has changed from that presented in
the SAR as a result of more contemporary modelling. While the southern limit
has moved northwards by about 10km so that the plume is no longer predicted
to be visible adjacent to the main tourist area on Cable Beach, the northern
boundary is now predicted to extend considerably further north (~35km) to as
far as Beagle Bay (Figure 5).
The Delegates do not believe that a condition that specifies the outer boundary
of the ZoI is either necessary or appropriate. This recognises the inherent
uncertainty in predicting the outer boundaries of the ZoI (Evans et al., 2012),
that at the outer boundaries a plume would only be visible for a portion of the
total dredge program and acknowledges that no impacts are predicted to occur
in this zone. Instead monitoring and management would be focused closer to
the site of dredging to ensure that impacts are contained within the Zones of
Moderate and High Impact. Such an approach is also consistent with previous
assessments of dredging proposals in WA (e.g. EPA, 2012a; EPA, 2012b).
However, in recognition that a visible dredge plume can affect recreation and
aesthetics as well as pearl production, in the assessment of the environmental
factor Marine Environmental Quality, the recommended condition requires a
Marine Construction and Operation Environmental Quality Management Plan.
As part of that Program the Delegates recommend that proponents of derived
proposals include:
 a public reporting process that forewarns the community of any potential
water quality impacts in high amenity areas so they can plan accordingly;
and
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suitable environmental quality guidelines, standards and contingency
management strategies developed in consultation with the pearl lease
holders that will protect and maintain pearl production within the pearling
leases.

Zone of Moderate Impact
This zone refers to the area of predicted sub-lethal impacts and/or reversible
loss of BPPH (recovery timeframe is predicted to be less than five years)
resulting from elevated turbidity and/or sedimentation. These impacts are
mediated through a reduction in light at the seabed from elevated suspended
sediments leading to reduced photosynthesis in benthic primary producers or
smothering/clogging of feeding apparatus in filter feeding communities.
This zone is therefore comprised of those areas anticipated to receive the
following range of impacts; sedimentation causing sub-lethal impacts or
mortality but where recovery is expected and a reduction of light causing sublethal impacts or mortality but where recovery is expected.
The Delegates note that the area encompassed by the revised ZoMI is
significantly smaller than that presented in the SAR, though still larger than the
predicted ZoMI for other recent dredge proposals in Western Australia of
comparable scale (EPA, 2012a; EPA, 2012b). The southern end now
terminates to the south of Quondong Point and heads approximately southwest
and extends beyond the limit of State waters. To the north of James Price Point,
the ZoMI runs northward as a band approximately 1km wide, parallel and
adjacent to the shore. The northern end terminates about 3km south of
Coulomb Point.
The proponent has proposed a rationalised boundary for the ZoMI as shown in
Figure 7. It should be noted that the western boundary is administrative as in
general conditions of approval are placed on activities that occur in State
waters. It is acknowledged that impacts will extend beyond the outer boundary
of State waters but they would be considered as part of the Commonwealth
assessment.
It is also noted that the modelling does not incorporate turbidity generated
through pipe-lay. As such, and in the absence of modelling of pipe-lay, there
would seem to be no other alternative than to use professional judgement to
provide a rationalised ZoMI.
While impacts in this area are predicted to recover in five years, this potential
loss needs to be carefully considered to evaluate the significance and
consequence of this loss. The area off James Price Point is known to contain
habitats that are a food source for conservation significant fauna such as
dugongs and a range of turtle species. Seasonally abundant seagrass
communities are a food source for dugong and Green Turtles, macroalgal
communities are a food source for Green Turtles, filter feeders are a food
source for Hawksbill Turtles and Flatback Turtles feed on soft bodied
invertebrates that are present within these habitats.
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It is likely that a temporary loss of benthic habitats of up to five years will cause
a temporary shift in the distribution of these fauna due to a loss of this food
resource. The consequences of this temporary loss are difficult to predict and
are not fully understood.
While it is known that these habitats provide a food resource for these fauna, it
is also known that both these fauna and these habitats are more widely
distributed along the Dampier Peninsula and elsewhere in the Kimberley. There
is no evidence at this time to suggest that the habitats off James Price Point
are critical to these fauna at a local or regional scale.
Given this and the mobility of dugong and turtles, the Delegates are of the view
that while this development will result in direct and indirect impacts to benthic
communities and associated fauna, these impacts could be made acceptable if
proponents of derived proposals use contemporary best practice to ensure that
impacts are limited as far as practicable and are contained within the ZoMI
predicted by the proponent. In reaching this view, the Delegates note that no
detectable impacts will be permitted immediately outside the boundary of the
ZoMI, and as such, proponents would need to manage their impacts within this
zone so that any biological impacts are diminished down to zero at the outer
boundary that abuts the ZoI.
The Delegates recommend that, to minimise the risk to ecological integrity
associated with these impacts, conditions should be imposed to limit the spatial
extent of the ZoMI and establish clear environmental protections outcomes that
must be achieved. The relevant conditions recommended in Condition 8 for the
ZoMI and ZoI are as follows:


The ZoMI referred to in the Marine Facilities and Impact Zones Plan must
be confined to an area bounded by a line at the southern end extending
south west from a point at about 17o 36.5’ S, 122o 10.6’E and at the
northern by a line extending south west from a point at about 17o 22.5’S,
122o 9.2’E, unless and until revised limits are approved by the Minister
in accordance with the recommended conditions.



no irreversible loss of, or serious damage to, benthic habitats outside the
ZoHI shown in the approved Marine Facilities and Impact Zones Plan;
and



no detectable negative changes to benthic habitats relative to the
baseline state of those habitats outside the ZoMI shown in the approved
Marine Facilities and Impact Zones Plan.

Zone of High Impact
This zone refers to the area of predicted permanent or irreversible loss of BPPH
and its communities.
The ZoHI was not predicted from modelling results. Rather the proponent
applied professional judgment that the ZoHI would include the area beneath the
actual footprint for port marine facilities (breakwaters etc.), dredged areas to
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establish a shipping channel and turning basins and trenching associated with
the southern and northern pipeline corridors. In addition, the proponent has
applied a 500m buffer adjacent to these where smothering by fine sediment
and/or anchor damage from pipeline installation would result in permanent
alteration of the seabed preventing recovery of benthic habitats (Jacobs, 2014).
The proponent has provided an estimate of the permanent loss of BPPH under
a whole of port development scenario as well as a range of indicative port
layouts that cause permanent impacts to a portion of the port area, shipping
channel and pipeline corridors. These predictions have been presented in the
context of EAG No.3 (EPA, 2009).
EAG No.3 provides a risk-based spatial assessment framework for evaluating
cumulative irreversible loss of BPPH. Table 2 shows the cumulative loss
guidelines for BPPH within defined local assessment units (LAU) for six
categories of marine ecosystem protection. The cumulative loss values for the
environmental impact assessment of proposals are the sums of proposed and
historic loss for each different benthic primary producer habitat within a defined
LAU.
Table 2: Cumulative loss guidelines for Benthic Primary Producer Habitat
within defined local assessment units for six categories of marine
ecosystem protection.
Category
A
B
C
D
E
F
1

Description

Cumulative
loss
guideline 1
Extremely special areas
0%
High protection areas other than 1%
above
Other designated areas
2%
Non-designated areas
5%
Development areas
10%
Areas where cumulative loss No net damage / loss
guidelines have been significantly
exceeded

Defined as a percentage of the original area of BPPH within a defined local assessment unit.

The James Price Point area is a greenfield site that is not known to have had
any loss of BPPH due to anthropogenic activities to date. As such, the
consideration of loss of BPPH in this assessment is based only on the predicted
permanent impacts from this proposal.
The proponent has proposed a single LAU centred on James Price Point and
extending approximately 10km north and south of this point and westwards to
the limits of State waters. The proposed LAU is approximately 120km2 in area.
Further the proponent has proposed that Category E (Development Area)
should apply within this LAU with a cumulative loss guideline of 10 per cent.
EAG No. 3 recommends that LAU’s should normally be approximately 50km 2
in area and where applicable, defined at a sub-ecosystem scale that
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incorporates distinct habitat types. LAU’s that are too large will fail to identify
significant risks to ecological integrity, as predicted impacts will only be a small
percentage of a much larger area. It is acknowledged however that 50km 2 is a
guide and that professional judgement is required to determine an appropriate
size for an LAU for a given area.
The proponent has presented information in the SAR (Section 3.3.3 of Part 7 of
the SAR) to justify the size of the proposed LAU. The size was based on the
local ecosystem functionality and geophysical/hydrodynamic processes, and
justified on the absence of any clear differences in habitat types, benthic
primary producer species composition, bathymetry, coastal circulation or
ecological connectivity.. After considering this information and noting the
general lack of obvious and discrete environmental features at James Price
Point that would serve to define more than one LAU of smaller size, the
Delegates consider it reasonable in this case to consider the predicted
irreversible loss within the 120km2 LAU proposed by the proponent. Further the
Delegates accept that Category E should apply given the decision by
Government to proceed with a strategic environmental assessment of a
common user LNG processing precinct in the vicinity of James Price Point.
In the SAR, the proponent has provided an estimate of the permanent loss of
BPPH under four development scenarios and various combinations of these
that may be realised when the precinct is developed (Tables 3 & 4). These are
described in Section 3.4 of Part 7 of the SAR and are summarised below.
Scenario 1 is an indicative port layout that would occupy and cause permanent
impacts to a portion of the port area and the shipping channel. Scenario 2 is
whole of port precinct development whereby the establishment of port
infrastructure would cause irreversible loss of BPPH over both the entire port
area and the shipping channel corridor, plus a 1km buffer extending from the
edge of these due to sediment deposition and light reduction. Scenarios 3 and
4 assume that all of the southern and northern pipeline corridors respectively
would be permanently impacted, plus a 500m buffer extending from the edges
of these areas.
The calculated losses of BPPH under these four development scenarios and
differing combinations of them are presented in Tables 3 and 4.
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Table 3: Benthic Primary Producer Habitat extent and loss estimates.

BPPH Category

LAU

3314.30
Total BPPH
Intertidal mosaic of Coral, Algae and
Filter feeders
372.10
Hard Coral only
6.76
Soft Coral only
115.03
Macroalgae only
1707.18
Seagrass only
514.29
Mixed mosaic of Hard Coral and Algae 269.80
Mixed mosaic of Soft Coral and Algae
127.00
Mixed mosaic of Hard Coral and Soft
Coral
0.18
Mixed mosaic of Hard Coral, Soft Coral
and Algae
2.76
MIxed mosaic of Seagrass and Algae
143.02
MIxed mosaic of Seagrass and Hard
Coral
1.76
MIxed mosaic of Seagrass and Soft
Coral
14.23
MIxed mosaic of Seagrass, Hard Coral
and Algae
5.19
MIxed mosaic of Seagrass, Soft Coral
and Algae
34.89

Indicative port Whole port
development development
scenario (1)
scenario (2)
(ha)
(ha)

Southern
pipeline
corridor (3)
(ha)

Northern
pipeline
corridor (4)
(ha)

Component/Scenario Totals (ha)
1+3

2+3

1+3+4

2+3+4

321.09

525.05

262.12

350.20

583.22

787.18

933.41

1137.37

34.44
0.46
5.53
164.46
96.69
15.56
1.00

68.51
0.72
19.19
251.98
138.72
36.01
2.12

8.21
0.12
13.78
86.90
78.18
2.36
29.46

14.57
1.08
0.83
261.21
33.99
33.21
0.15

42.65
0.58
19.30
251.36
174.87
17.92
30.46

76.72
0.84
32.97
338.88
216.89
38.37
31.59

57.22
1.65
20.13
512.57
208.86
51.14
30.61

91.28
1.91
33.80
600.09
250.88
71.59
31.73

0.00

0.00

0.00

0.01

0.00

0.00

0.01

0.01

0.00
2.12

0.19
5.87

0.02
6.14

0.20
4.54

0.02
8.26

0.21
12.01

0.22
12.80

0.40
16.55

0.07

0.08

0.00

0.37

0.08

0.09

0.44

0.45

0.72

1.40

8.74

0.04

9.46

10.14

9.50

10.18

0.02

0.03

0.00

0.01

0.02

0.03

0.03

0.03

0.02

0.24

28.21

0.00

28.23

28.45

28.23

28.45

Table 4: Cumulative Percentage Loss of Benthic Primary Producer Habitat
within the proponent’s local assessment unit.*
BPPH Category
Total BPPH
Intertidal mosaic of coral,
algae and filter feeders
Hard coral only
Soft coral only
Macroalgae only
Seagrass only
Mixed mosaic of hard coral
and algae
Mixed mosaic of soft coral and
algae
Mixed mosaic of hard coral
and soft coral
Mixed mosaic of hard coral,
soft coral and algae
Mixed mosaic of Seagrass and
Algae
Mixed mosaic of Seagrass and
Hard Coral
Mixed mosaic of Seagrass and
Soft Coral
Mixed mosaic of Seagrass,
Hard Coral and Algae
Mixed mosaic of Seagrass,
Soft Coral and Algae

Indicative port
development
scenario
(1)(%)
9.7

Whole port
development
area scenario
(2)(%)
15.8

Southern
pipeline
corridor
(3)(%)
7.9

Northern
pipeline
corridor
(4)(%)
10.6

1+3

2+3

1+3+4

2+3+4

17.6

23.8

28.2

34.3

9.3

18.4

2.2

3.9

11.5

20.6

15.4

24.5

6.8
4.8
9.6
18.8

10.7
16.7
14.8
27.0

1.7
12.0
5.1
15.2

15.9
0.7
15.3
6.6

8.5
16.8
14.7
34.0

12.4
28.7
19.9
42.2

24.5
17.5
30.0
40.6

28.3
29.4
35.2
48.8

5.8

13.3

0.9

12.3

6.6

14.2

19.0

26.5

0.8

1.7

23.2

0.1

24.0

24.9

24.1

25.0

0

2.0

0

6.0

0

2.0

6.0

8.0

0

6.8

0.7

7.2

0.7

7.4

7.8

14.6

1.5

4.1

4.3

3.2

5.8

8.4

9.0

11.6

4.1

4.7

0.2

20.9

4.3

4.9

25.2

25.8

5.1

9.8

61.4

0.3

66.5

71.3

66.8

71.5

0.4

0.5

0

0.1

0.4

0.5

0.6

0.6

0.1

0.7

80.9

0

80.9

81.6

80.9

81.6

Component/Scenario Totals (%)

* Green shaded cells represent cumulative loss levels below EAG No.3 Guideline values.
Orange shaded cells indicate exceedance of guideline value.
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The worst case scenario is presented as a combination of scenarios 2, 3 and 4
whereby irreversible loss of BPPH would occur in all of the port precinct area
plus a 1km buffer, and in all of the northern and southern pipeline corridors plus
a 500m buffer. Under this scenario the total predicted permanent loss of benthic
habitats would be 1137 ha or 34 per cent of all BPPH in the LAU. The
cumulative loss guideline of 10 per cent would be exceeded for 12 of the 14
individually mapped BPPH classes.
The Delegates acknowledge the challenges faced by the proponent in not
knowing what the final port layout of a derived proposal will be and
subsequently, what the actual predicted loss of BPPH would be. As such, it has
put forward a worst case scenario to provide flexibility to accommodate any
derived proposal.
That notwithstanding, Parts 3 and 7 of the SAR indicate that it is not intended
that port facilities would occupy and cause permanent damage to the entire port
area, shipping channel and pipeline corridors and that permanent impacts
would only occur in a portion of these areas. In view of this and the large
proportion of BPPH that would be permanently removed from the LAU under
this scenario (34 per cent of all BPPH combined), the Delegates conclude that
allowing impacts of this scale is both unwarranted and not environmentally
acceptable and should not be considered further as it does not represent the
likely plausible impact.
Since the production of the SAR, the proponent has also provided an estimate
of the permanent loss of BPPH (Table 5) for an alternative port design that
provides for a 500m buffer from the footprint of any marine infrastructure and
dredged area and a 500m buffer extending outwards from the dredge footprint
along pipelines (Figure 10). The proponent concludes that this represents a
more realistic case based on improved geotechnical data and engineering
design (Jacobs, 2014).
Under this alternate port design the predicted impact would be reduced from
1137 ha or 34 per cent of the LAU, to 891 ha or 27 per cent of the LAU (Table
5). While these predicted losses are indicative only - as a proponent of a derived
proposal is likely to implement a different port design - they demonstrate that
actual permanent loss would be less if proponents of derived proposals were
required to take all practicable measures to contain the area of permanent loss
to within 500m of the actual footprint of their activities.
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Table 5: Cumulative Loss of Benthic Primary Producer Habitat for an
alternative port design with 500m buffer from pipeline, dredging and
infrastructure footprints.

BPPH Category

LAU (ha)

3314.3
Total BPPH
Intertidal mosaic of Coral, Algae and
Filter feeders
372.10
Hard Coral only
6.76
Soft Coral only
115.03
Macroalgae only
1707.18
Seagrass only
514.29
Mixed mosaic of Hard Coral and Algae 269.80
Mixed mosaic of Soft Coral and Algae
127.00
Mixed mosaic of Hard Coral and Soft
Coral
0.18
Mixed mosaic of Hard Coral, Soft Coral
and Algae
2.76
MIxed mosaic of Seagrass and Algae
143.02
MIxed mosaic of Seagrass and Hard
Coral
1.76
MIxed mosaic of Seagrass and Soft
Coral
14.23
MIxed mosaic of Seagrass, Hard Coral
and Algae
5.19
MIxed mosaic of Seagrass, Soft Coral
and Algae
34.89

Alternate Port
Layout 500m
buffer (ha)

Loss BPPH
within LAU (%)

891.00

27

63.00
2.00
23.00
484.00
171.00
62.00
31.00

17
30
20
28
33
23
24

0.00

0

1.00
15.00

36
10

1.00

57

10.00

70

0.00

0

28.00

80

* Green shaded cells represent cumulative loss levels below EAG No.3 Guideline values.
Orange shaded cells indicate exceedance of guideline value.

When losses of benthic habitats are considered at the level of individual mapped
BPPH classes, 12 of the 14 classes exceed the cumulative loss guideline of 10
per cent. For three of the mosaic habitat classes, it is predicted that 50 per cent
or more of that habitat within the LAU would be permanently lost. In terms of
area, the greatest losses would occur in macroalgal and seagrass habitats
(484ha and 171ha respectively).

In considering these predicted losses from the most contemporary port design,
the Delegates acknowledge that some of the high percentages of predicted loss
are in part due to the high level of habitat discrimination used by the proponent
in the mapping process. This has produced a large number of individually
mapped BPPH classes, many of which are small in area. This in turn has
resulted in small areas of impacted habitat representing a high proportion of the
total amount of that habitat within the LAU.
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With respect to the pipeline corridors, the Delegates note that the proponent
has proposed a 500m ZoHI on either side of any pipeline corridor. This is
primarily to accommodate damage caused by anchor drops and wire sweep
from pipe-laying vessels. The proponent has highlighted the degree of
uncertainty as to whether habitats would recover within five years of these
activities.
The Delegates are cautious in accepting this proposition, however they also
recognise the need to maintain a degree of flexibility with regard to the method
of pipeline installation at this strategic stage. In most cases the Delegates
consider that impacts from anchor drops should recover in less than five years
and that the actual permanent impacts would be limited to the width of the
dredged trench to accommodate the pipeline.
Further, the Delegates would expect that impacts would not occur throughout
this entire area and would instead be limited to small and discrete pockets along
the pipeline route where individual anchor drops and wire sweep cause
damage. These impacts could be reduced further through the implementation
of an anchor management plan that avoids, where possible, the placing of
anchors in benthic habitats, placing rear anchors in the same place as where
the forward anchors of the pipe-lay vessel were previously dropped, and the
use of buoyant lines to minimise wire sweep. These measures should be
included in the management and monitoring program required by condition 9.
The Delegates also note that the proponent has put forward in its
documentation that any derived proposals should be committed to adopting
best practice during implementation of pipeline installation activities so as to
keep environmental impacts (even within the approved ZoHI) as low as
reasonably practicable. As such, the realised permanent impacts along the
pipeline corridor should be significantly smaller than currently put forward by
the proponent.
Benthic primary producer habitats categories that are predicted to contain
seagrass, solely and in association with other benthic biota, are presented in
Figure 11. As noted earlier in this report, these maps are a modelled prediction
of seagrass habitat within the area rather than actual observations. It can be
seen in this figure that the greatest loss of seagrass would occur at the seaward
end of the southern pipeline corridor and the shipping channel. When viewed
at this scale, the seagrass loss at the seaward end of the southern pipeline
corridor is not an isolated patch, but part of a larger habitat band that extends
to the south. Likewise, the area of seagrass loss at the seaward end of the
shipping channel is part of a larger band that extends to the north. Thus,
significant amounts of potential seagrass habitat would remain to support
ecosystem function.
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Figure 11: Distributions of habitats that are predicted to support
seagrass, both solely and in combination with other benthic biota
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The Delegates have also considered the following points in relation to the
predicted losses from the most contemporary port design and the contemporary
knowledge about the benthic habitats in the area:


The 10 per cent loss for BPPH in Category E Development Areas
contained in EAG No. 3 is a guideline that, if exceeded, indicates there
is a risk that ecological integrity would be compromised. It is not however
a limit and each proposal needs to be assessed on its merits considering
the degree of risk to ecological integrity that would result should the
proposal be allowed to occur.



The James Price Point area is a part of the Kimberley coastline that
undergoes periodic extreme disturbance from cyclones and it is
generally considered that benthic habitats have a degree of resilience
and have adapted to recover from disturbance.



While 171 ha of seagrass habitat is predicted to be permanently lost, it
is likely that at least some will recover in the future given the known
ephemeral nature of its distribution and the large seed bank that has
been documented in the area.



While the proponent used professional judgement to determine that the
ZoHI will include the footprint of facilities and dredge activities plus a
500m buffer, it is noted that modelling did not actually predict a ZoMI
along some of the shipping channel. Therefore, actual loss is likely to be
less than predicted and confined primarily to the area of direct
disturbance.



The habitats off James Price Point are not unique and are well
represented along the Dampier Peninsula.



The proponent has taken steps to avoid or minimise the impacts to
benthic habitats This resulted in the selection of a site at James Price
Point that does not contain unique or rare marine benthic habitats or
significant coral reefs or mangrove communities.

Notwithstanding the above, the Delegates consider that to address the level of
permanent impact to benthic habitat, conditions need to be applied that define
strict limits on the allowable extent of permanent loss from the proposal, and
that the proponents of derived proposals must be required to use all reasonable
endeavours and contemporary best practice design to minimise permanent and
irreversible impacts on benthic habitats and communities.
The Delegates have recommended that proponents be required to submit a
Marine Facilities and Impact Zones Plan for approval by the responsible
Minister that incorporates the following requirements:


All marine facilities must be designed using contemporary best practice
to ensure that environmental impacts are minimized and that the Zone
of High Impact is limited as far as practicable.
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That all marine facilities are wholly located within the boundaries of the
port area, shipping channel area and the pipeline corridors.



The outer extremities of the Zones of High Impact defined in the Marine
Facilities and Impact Zones Plan must be less than 500m from the
marine facilities located in the port area or shipping channel area and
less than 500m from the boundary of the pipeline corridors.



The Zones of High Impact, Moderate Impact and Influence defined in the
Marine Facilities and Impact Zones Plan must be based on outputs of
impact simulation modelling that incorporate specific mitigation
measures and contemporary best practice management of turbidity
generating activities.



The proponent shall ensure construction, maintenance and operation of
the marine facilities achieves the marine environmental protection
outcomes of no irreversible loss of, or serious damage to, benthic
habitats outside the Zone of High Impact shown in the approved Marine
Facilities and Impact Zones Plan.

Summary
The Delegates have paid particular regard to:
(a) Unavoidable impacts to benthic communities and habitats, with up to 171
ha of seagrass predicted to be permanently lost;
(b) Benthic habitats at James Price Point being well represented along the
Dampier Peninsula;
(c) Selection of a site at James Price Point that avoids impacts to rare or unique
marine benthic habitats;
(d) Results of contemporary modelling that reduced significantly the size of the
zone of moderate impact; and
(e) The proponent’s commitment to ensure that best practice techniques are
implemented during construction of the port area and pipe-laying to
minimise the impacts.
Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Benthic communities and habitat) can
be achieved, provided conditions are imposed requiring derived proposals to
develop and implement the following:






Marine Facilities and Impact Zones Plan;
Dredging, Dredge Spoil Placement and Pipeline Installation
Environmental Monitoring and Management Program;
State of the Marine Environment Survey;
Pipeline Shore Crossing Management and Monitoring Program; and
Rehabilitation and decommissioning of the project.
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3.2

Coastal processes

The environmental objective for this factor is to maintain the morphology of the
subtidal, intertidal and supratidal zones and the local geophysical processes
that shape them.
Description of the Marine Environment
The proponent describes the coastline along the Dampier Peninsula as being
exposed to a generally mild wave climate during ambient conditions, but with a
high occurrence of cyclones that can generate severe wave climate and
impacts on the coastline.
The proponent has undertaken studies to characterise the local geomorphology
with a range of field measurements and modelled data used to describe and
analyse the coastal processes in the James Price Point area. Conceptual
models of littoral sediment transport under both ambient and cyclonic conditions
were provided.
The findings from these studies and modelling were:


Aerial photography from 1949 to 2007 indicates that the shoreline has
been generally stable over that period (DSD, 2010).The volume of
sediment in the active coastal zone is relatively limited.



Intertidal rock platforms, headlands, cliffs and rocky outcrops strongly
influence coastal geomorphology.



Sediment movement is dominated by cyclonic activity.



Along the length of coast from Cape Boileau to Coulomb Point, littoral
sediment transport under ambient conditions is generally northwards at
an estimated maximum rate of 20,000m3 per annum.



Along the length of coast from Coulomb Point to Cape Boileau littoral
sediment transport under cyclonic conditions is highly variable but
generally southward at an average maximum rate of 40,000m 3 per
annum.



As a result of these opposing processes, the average maximum net rate
of sediment transport is southwards at 20,000m3 per annum.

The proponent has identified sediment transport patterns that could be
interrupted from a possible port and marine infrastructure layout capable of
accommodating 50Mtpa of LNG production. This supplementary technical
information has been provided in summary format in Part 7 of the SAR. This
information was used to predict the potential coastal impacts associated with
the proposed facilities for the Browse LNG Precinct. A conceptual model of
medium term impacts from the port facility was also provided (Figure 12).
The predicted impacts from the proponent’s modelling in the short to medium
term include:
 The port development will act as a sediment sink and draw sediment
from the adjacent coastlines to the northern and southern breakwaters;
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Infill of the shipping channel - which may require periodic maintenance
dredging;
Sediment starvation of beaches within approximately 2-3km north and
south of the proposal in the short to medium term; and
Increased shoreline and backshore erosion within approximately 2-3km
north and south of the proposal, noting that pindan soils to the north are
regarded as ‘somewhat resistant’ to erosion, but erosion is possible, and
rocky backshore cliffs to the south would resist erosion.

The proponent’s supplementary coastal process report (Part 7 of the SAR)
concludes that the existing coastal sediment transport regime will be relatively
unaffected along the coastline outside the immediate area sheltered by the
Precinct. The predicted zone of impact to coastal geomorphology will be within
2-3km north and south of the development over the short to medium term,
however, it is expected that impacts could extend as far south as Quondong
Point over the long term, if left unmanaged.
The proponent concludes however, that the predicted impacts to the local
coastal geomorphology can be successfully mitigated by the application of best
practice management and design measures and through the development and
implementation of a Coastal Processes Management Plan. An adaptive
management approach based on regular monitoring is proposed to ensure that
the sediment balance to the coastal zone immediately to the north and south of
the port development is maintained and erosion impacts are minimised.
To ensure that this mitigation of impacts to coastal processes is undertaken,
the proponent has made the following commitments:
 Implementation of measures such that trapped material is to be returned
to the coastal system or replaced by other material at a suitable location,
so that the dynamic balance of sediment may be managed on a regional
scale;
 Demonstration of best practise measures to be implemented to minimise
impacts on coastal processes. Design measures to be demonstrated by
detailed hydrodynamic modelling; and
 Definition of scope of a regular coastal processes survey program to be
implemented to monitor local influences from the BLNG marine
infrastructure, and to inform appropriate management responses.
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Figure 12: Conceptual model of medium terms impacts on coastal
processes at James Price Point
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Public Submissions:
Points from the public submissions relevant to this factor include:


Concerns about negative impacts on coastal and marine environments
as a result of the proposal;



Impacts on littoral drift with effects to seagrass beds, natural creeks,
mangroves and other habitats that may be adversely affected by sand
movements;



Further details required on the phasing of the pipeline infrastructure and
corridors so that Traditional Owners can gain a better understanding of
the potential impacts and timing of these impacts;



The SAR refers to the need for the most invasive near shore pipeline
construction; evidence should be provided as to why a less invasive
construction technique is not viable; and



The crucial need for a future Coastal Process Management Plan to
provide specific details on how impacts from dredging will be reduced
and managed with review and endorsement by Traditional Owners.

In addition, the following recommendations were made by Government
agencies:


The geomorphology assessment should be reviewed in the future to
consider in more detail offshore sediment availability (sources),
sediment sinks and sediment transport pathways.



Consideration should be given to determining a ‘best estimate’ across a
range of areas which may allow more efficient management of
environmental impacts during and following construction. This is
particularly relevant to:
o estimation of reductions in water quality resulting from turbidity
generated by dredging and associated activities; and
o estimation of the long-term sediment transport rates.



Initial modelling results and impact predictions should be validated
following the commencement of construction. Where predictions
significantly differ from those actually monitored, management plans
should be revised accordingly;



Management plans, when developed, should seek to undertake
proactive management. Models developed through the strategic
environmental assessment to predict impacts could potentially be
operated as forecast models during construction, especially if they have
been validated/ calibrated against monitoring results during construction;
and



A number of similar projects have required subsequent changes to early
stage designs to replace piled structures with causeways. Some broader
consideration should be given to the potential for changes to the trestle
structure following the full geotechnical investigation.
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In response, the Delegates have addressed key concerns relating to the
proponent’s offshore sediment transport modelling, limited baseline information
on processes that influence coast morphology, and adequacy of the proposed
monitoring and management to minimise impacts to coastal processes.
Assessment of Significance of Impacts
The Delegates have identified the following key issues in assessing the extent
and severity of port-induced impacts to the coastline morphology and
geophysical processes as well as the effectiveness of the proposed
management.
Clearly any port infrastructure layout accommodating the export of 50Mtpa of
LNG will interrupt natural sediment transport processes. As this assessment is
of a strategic proposal, the final design of the port and the Marine Facility
(sometimes referred to as Integrated Marine Facility is not set at this stage.
However, considering the scale of the development, the Delegates consider
that impacts may occur beyond the predicted 2-3km from the proposal. The
modelling provided indicates that coastal erosion could occur up to several
kilometres from the port, particularly to the south, if left unmanaged.
The Delegates note that the proposed Marine Facility is likely to result in a
section of coast with no intertidal area, however, the proponent has indicated
that when constructing the Marine Facility any onshore excavation (including
cutting) shall not extend east of the current location of the mean high water
mark.
Issues were raised during the submissions period about the modelling
undertaken by the proponent of offshore sediment transport and its
understanding of the processes that control it. This is important in assessing
the significance of impacts to coastal processes considering the additional
uncertainty surrounding the final port design and layout.
The proponent acknowledges that because this is an assessment of a strategic
proposal, its estimates of littoral sediment transport changes over the short and
medium term are of an ’order of magnitude dimension only’ and need to be
refined further. The proponent also acknowledges that predicted longer term
impacts, considered in the context of a wider regional effect, need to be treated
as a preliminary set of conclusions that will need further refinement.
To address this, the Delegates recommend that, at the time of any application
to declare a future proposal identified by this proposal to be a derived proposal,
further analysis of the offshore hydrodynamics and geomorphology is
undertaken as this is considered essential to understanding the availability of
sediment and how it is transported within the natural system, and will also
improve the evaluation of the extent of impacts (erosion and deposition).
The proponent’s predictions of impact to coastal processes from the proposal
are based around modelling of existing sediment budget under ambient and
cyclonic conditions. A conceptual model for medium term impacts on coastal
processes under ambient conditions based on one possible port/precinct
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configuration has been provided (Figure 12). It is noted that this model does not
present impacts under cyclonic conditions and no modelling for impacts from
this port configuration specifically under cyclonic conditions has been
undertaken or presented.
Under cyclonic conditions, net littoral sediment transport is predicted to be
predominantly southward, although the volumes and extent of this is highly
variable depending on the severity of the cyclone (Figure 13). Potential portinduced impacts under cyclonic conditions therefore, when littoral transport is
interrupted by port infrastructure, would also be highly variable. The sediment
transport modelling provided by the proponent indicates a worst case erosion
scenario potentially occurring several kilometres south of the proposal in areas
less resistant to erosion, possibly beyond Quondong Point.
In relation to LNG hub precinct design, to address potential sea level rise as a
result from climate change the proponent states that this will need further
consideration and will be addressed as part of any derived proposal. This will
include requirements for set-back and elevation from the coast to accommodate
any sea level rise. The proponent acknowledges that any derived proposal will
require engineering studies that will need to consider the Western Australian
Planning Commission’s State Planning Policy No. 2.6 State Coastal Planning
Policy Schedule 1 Sea Level Rise.
The proponent considers that potential erosion is partially mitigated by erosionresistant rocky outcrops and headlands along certain parts of the coastline.
However, the Delegates note from the modelling provided, that without
management efforts (e.g. sediment bypassing), the zone of increased erosion
potential could be greater than predicted and migrate south gradually by several
kilometres as far as Quondong Point or possibly beyond that towards Cape
Boileau, particularly under cyclonic conditions (see Figure 13).
If this occurred it could lead to a loss of beach recreational values or backshore
areas that may contain Aboriginal heritage artefacts. Accelerated coastal
erosion could also lead to movement and deposition of eroded material onto
benthic habitats causing smothering. Dinosaur footprints could also be exposed
or covered up from these port-induced changes to natural erosion/deposition
rates.
This link to other environmental factors and objectives puts greater importance
on appropriate precinct design to avoid and minimise impacts in the first
instance, and monitoring and management to ensure potential residual impacts
to coastal processes are managed to an acceptable level.
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Figure 13: Conceptual model of coastal processes in cyclonic conditions

Yellow arrows indicate littoral transport; orange arrows a supply from land through
erosion and discharges from drainage lines; light blue arrows show the cross-shore
transport direction (both the erosion from land and cross-shore transport processes
are distributed along the coastline).
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Previous port infrastructure proposals have demonstrated that appropriate
changes to design, such as replacement of solid causeways with trestle
structures can reduce interruption of sediment transport. For example, the
Delegates note from the Response to Submissions that one of the earlier
concept designs for the port (SAR Part 7, Figure 3-3) suggests that breakwaters
will not be connected to the shoreline and that the jetties will be of a trestle
pylon design. The Delegates strongly encourage design initiatives such as this
to minimise interruptions to coastal processes.
The Office of the Environmental Protection Authority (OEPA) provided advice
to the Delegates, taking into account the learnings from assessment of previous
of large-scale port infrastructure proposals, that the potential impacts can be
managed to an acceptable level where:
 Best-practice environmentally sensitive design, construction and
installation of port/marine infrastructure is implemented;
 Regular monitoring occurs; and
 Management is adaptive (e.g. sand bypassing to redistribute
accumulated sand).
The Delegates noted this advice in carrying out their assessment.
Mitigation Hierarchy
Measures taken to avoid and minimise impacts on coastal processes include
siting the Browse LNG Precinct back from the coast to minimise impacts on
coastal dune systems, and committing to a Marine Facility that does not cut into
the coast and therefore reduces the areas of coastal systems being disturbed.
Commitments to use appropriate design measures for port facilities will also
minimise impacts on coastal processes.
Recommended conditions
The Delegates have also made some recommendations that should improve
any future prediction of port-induced changes to coastal processes that can
inform precinct design, monitoring and adaptive management. These include:


further analysis of offshore hydrodynamics and geomorphology to
improve understanding of offshore sediment availability (sources),
sediment sinks and sediment transport pathways; and



validation of the sediment transport modelling.

If these appropriate steps are undertaken - some committed to already by the
proponent - then the Delegates are of the view that the objectives for this factor
(Coastal Processes) can be met. Accordingly, the Delegates recommend that
a Coastal Processes Monitoring and Management Program be developed prior
to commencement of construction. The aim of this program should be to ensure
no net changes to coastal processes outside the immediate port area, or if there
are, that they are not attributable to the port or other marine infrastructure
associated with the LNG precinct.

53

The Delegates have also recommended under the factor Rehabilitation and
Closure that at the end of the project all breakwaters and other shoreline
crossing infrastructure should be removed - or if not – that the proponent must
ensure that there is a body responsible for managing coastal processes in
perpetuity.
Summary
The Delegates have paid particular regard to:
(a) Existing processes that drive sediment movement at James Price Point;
(b) Impacts to coastal processes that could occur up to several kilometres from
the port area without management measures being implemented;
(c) Commitments to ongoing modelling and best practice environmentally
sensitive port design;
(d) Adaptive management options that can be utilised to minimise disruptions
to coastal processes; and
(e) Experience with managing similar proposals in WA.
Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Coastal processes) can be achieved,
provided that a condition is imposed requiring the proposal to develop and
implement a Coastal Processes Monitoring and Management Program.

3.3

Marine environmental quality

The environmental objective for this factor is to maintain the quality of water,
sediment and biota so that the environmental values, both ecological and
social, are protected.
The activities foreshadowed in the Browse LNG Precinct strategic proposal are
likely to impact on marine environmental quality through the discharge of
wastewaters, discharge of stormwater, generation of turbid plumes associated
with dredging and other construction activities, routine port activities and
accidental spills.
The Browse LNG Precinct strategic proposal includes a number of activities
that could impact on marine environmental quality. These include the
development of a port area in Area A (Figure 2), dredging for a shipping channel
in Area G (Figure 2), pipeline corridors in Areas E and F (Figure 2) and the
discharge of wastewaters and stormwater into the port in Area A from onshore
facilities.
The environmental factor ‘Marine environmental quality’ refers to changes
beyond natural variability in physical conditions (e.g. suspended sediment,
water clarity, sediment grain size, etc.); chemical concentrations (e.g. metals,
hydrocarbons, pH, nutrients, dissolved oxygen, etc.); and the concentrations of
pathogenic organisms in water, sediment or biota. Changes in one or more of
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these parameters can impact on ecological processes (e.g. primary production,
photosynthesis, nutrient cycling, etc.) and on the abundance and biomass (and
even cause mortality) of marine organisms. In extreme cases changes in
marine environmental quality can also impact on human health where people
come into direct contact with contaminated water (e.g. swimming or boating) or
consume contaminated seafood.
The proponent has undertaken a number of studies to inform the assessment
of potential environmental impacts of the Browse LNG Precinct strategic
proposal on marine environmental quality. These studies have included surveys
of baseline water and sediment quality (Sections 1.3 and 2.2, Part 3 of the
SAR), predictive modelling of the dredge plume (Section 2.3, Part 3 of the SAR),
predictive modelling of a conceptual wastewater discharge (Section 2, Part 7 of
the SAR), and predictive oil spill modelling as well as a review of the oil spill
response capability of the region (Section 4, Part 7 of the SAR).
Description of the Marine Environment
Section 3.1 of this report describes the marine environment at James Price
Point. Some of the key features related to the Marine environmental quality
factor are:


Tidal currents during spring tides are very strong and can re-suspend
sediments from the seafloor, increasing levels of turbidity and reducing
water clarity.



Cyclones occur infrequently, but can result in very high levels of turbidity for
the period of time that the extreme metocean conditions persist.



The marine waters around James Price Point are considered to be
essentially pristine because of the distance from any potential sources of
contamination.



The local marine biota are therefore expected to be unaffected by
anthropogenic contaminants, but adapted to periodic exposure to moderate
to high levels of turbidity associated with spring tides and cyclones.

The proponent has undertaken water and sediment quality surveys to
determine baseline conditions for a number of parameters that may be affected
by activities associated with construction and operation of the LNG precinct
(e.g. SKM, 2010; and Gardline Marine Sciences, 2009 as referenced in the
SAR). An understanding of local baseline conditions is also necessary for
assessing the potential impacts of these activities on the marine environment
and hence the level of management that might be required. Results from the
surveys are provided and discussed in Part 3 of the SAR in the following
sections: Section 1.3.5 for nutrients in water; Section 1.3.7 for chlorophyll a;
Section 1.3.6 for trace metals in water; Sections 1.3.7 and 1.3.8 for turbidity and
total suspended solids (TSS) and Sections 1.3.3 and 2.2.1.2 for sediment
characteristics.
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The key findings from the proponent’s baseline surveys include:
 Levels of nitrogen and ammonia in the marine waters off James Price Point
were much higher than Australian water quality guidelines;
 Chlorophyll a concentrations were relatively low;
 Concentrations of chromium, copper, mercury and zinc in the marine waters
were significantly greater than the Australian water quality guidelines, but
other trace metals were below the guidelines;
 Sediment concentrations of trace metals were low compared to Australian
sediment quality guidelines and concentrations of organic contaminants
were below detection;
 Water clarity varies at James Price Point and is driven by seasonal and tidal
conditions but is generally high. ;
 Elevated turbidity levels are restricted to the bottom layers of the water
column;
 TSS levels were lowest in the winter (dry season) (median = 2.3 mg/L, 95th
percentile = 9.8 mg/L) and highest in summer (wet season) (median = 7.5
mg/L, 95th percentile = 34.3 mg/L);
 Photosynthetically active radiation at the seabed, which is a measure of the
amount of light available for photosynthesis, was found to reduce by as
much as 200-fold during periods of peak turbidity compared to normal low
turbidity conditions.
Potential Impacts
While the activities that may potentially impact on environmental quality are
discussed generically below, it should be remembered that some of the
activities would occur during construction (e.g. dredging in particular, but also
temporary discharges associated with infrastructure commissioning and
services for the construction workforce) and some during ongoing operation of
the port and adjacent facilities (e.g. desalination brine, produced formation
water, condensate, sanitary wastewater and storm water).
It should also be noted that declared derived proposals could be implemented
at any time and hence it is probable that construction and operational activities
may occur concurrently from time to time. In addition, the operation of an LNG
port with associated increases in shipping typically result in an accumulation of
metals and other contaminants in nearby sediments, and potentially water and
biota as well. It also significantly increases the risk of accidental oil and/or
chemical spills to the marine environment.
Wastewater discharges
The discharge of wastewater into adjacent marine waters is anticipated during
both construction of the port and associated infrastructure as well as during
ongoing operations. Wastewater discharges that may be required during
construction include sanitary wastewater to accommodate the work force, brine
from desalination operations to supply freshwater to the site and hydrotest fluid
upon commissioning of the subsea pipes and gas/condensate storage
containers. Routine discharges of sanitary wastewater and desalination brine
are also expected during the operation of the LNG precinct as well as
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discharges of produced formation water and condensate from the LNG
processing facility.
These wastewater streams are likely to be toxic to marine life when undiluted
and therefore need to be carefully managed to ensure adequate treatment and
dilution to minimise the extent of the impact zone. Sanitary wastewater also
contains high levels of nutrients and pathogenic bacteria which can promote
the growth of micro and macro-algae and which can impact on human health.
Stormwater
James Price Point experiences two distinct seasons, wet and dry, with 90 per
cent of rainfall occurring during the months December to April. Currently,
practically all rainfall infiltrates into the soil and there is no surface runoff into
the marine waters from the immediate vicinity of the proposed precinct, except
perhaps for some limited runoff from the exposed pindan shoreline to the north
of the site. Uncontained stormwater runoff from development sites and
hardstand areas could deliver a range of contaminants (including oil and
grease, metals and suspended sediment) to the receiving marine environment
as well as impacting on salinity. Controlling surface stormwater run-off during
intensive tropical downpours would therefore be a significant management
issue during both construction and operations.
Turbidity associated with marine infrastructure development
The main source of turbidity during construction is anticipated to be the
dredging of up to 21Mm3 of marine substrates. Other significant additional
sources are anticipated to include the construction of breakwaters and other
infrastructure, vessel propeller wash and uncontained stormwater.
Assessment and management of the turbid plume associated with dredging will
mainly be considered under the marine factor ‘Benthic Communities and
Habitat’, however, elevated levels of turbidity in the predicted extent of the
dredge plume may also impact on the environmental values of ‘Recreation and
Aesthetics’ and ‘Aquaculture’- both of which are considered under the
environmental factor ‘Marine environmental quality’.
Modelling undertaken and reported in the SAR to predict the likely extent of the
dredge plume was preliminary and involved a single point source of turbidity.
The proponent uses a criterion of ≥5 mg/L above background to determine the
boundary of the zone of influence of the plume (Figure 5 under Section 3.1
Benthic communities and habitat). Subsequent more comprehensive modelling
undertaken by the proponent showed a turbid plume extending beyond the
pearl leases to ~18 km offshore and along 120km of shoreline from Willie Creek
to Beagle Bay, but southward to beyond Gantheaume Point under a southward
drift.
Later modelling undertaken by DHI (2013) and summarised in Jacobs (2014)
discounts the southerly drift as an artefact of both the influence of Tropical
Cyclone Lua on a drifter track and the use of inaccurate bathymetry that did not
resolve the deep narrow channel adjacent to Gantheaume Point. The extent of
the predicted zone of influence in this modelling is similar to the predicted zone
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in the unadjusted model in Figure 5. The results of this modelling suggest that
effects in Roebuck Bay are unlikely.
Pearling leases offshore from James Price Point and in Willie Creek would be
exposed to the plume and high amenity areas such as Barred Creek, Willie
Creek and Beagle Bay are likely to be affected also. The proponent considers
that the levels of dredge generated turbidity in Willie Creek would not inhibit the
growth of pearl oysters in Willie Creek or Beagle Bay.
Diffuse sources of contaminants
This is mainly an issue during the ongoing operation of the port where metals
from anti-corrosion anodes, antifoulant chemicals and various contaminants
from stormwater run-off and spillage from vessel loading/unloading activities
are released into the inner harbour and generally accumulate in sediments.
While the resulting contamination of in-situ sediments can impact on benthic
infauna, it generally becomes a more serious issue requiring management
when the contaminated sediments are remobilised through maintenance
dredging.
Accidental oil or chemical spills
A number of hydrocarbon fluids and other chemicals will be stored within the
Browse LNG Precinct area and are likely to include LNG, condensate, marine
diesel, lubrication oils and bunker fuel. Minor spills may result from accidental
releases of these chemicals. Major spills may result from accidents such as
vessel collisions, rupture of an LNG/condensate tanker, catastrophic failure of
a production pipeline, rupture of the main production pipeline or releases during
loading activities. The chance of a major spill occurring is considered highly
unlikely, but the environmental consequences would be significant. This is an
inherent risk associated with any large scale industrial proposal.
Spilled LNG would boil and vaporise explosively upon contact with water and
the water would be rapidly cooled by the cryogenic LNG. Impacts from an LNG
spill are likely to be short-lived.
Condensate is generally composed of short chain highly volatile, and highly
toxic hydrocarbons that evaporate to the atmosphere relatively quickly, but
which also dissolve and disperse in seawater. Because of its low viscosity,
condensate rapidly spreads across the sea surface in the direction of prevailing
winds and waves and would be difficult to contain.
Marine diesel is also a low viscosity liquid that quickly spreads in the direction
of prevailing winds. It contains a high proportion of highly volatile short chain
potentially toxic hydrocarbons that evaporate relatively quickly and/or dissolve
in water and account for loss of 60 – 80 per cent of spilled diesel. Heavier
hydrocarbons are more persistent and may form emulsions on the water
surface or disperse as oil droplets in the upper layers of the water column.
Bunker fuels are less volatile and spills may result in large volumes of floating
oil/emulsions which can be advected large distances. Bunker fuels do not
evaporate quickly or naturally disperse and are less responsive to chemical
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dispersants. They are relatively persistent and can cause significant impacts by
oiling marine fauna and fouling shorelines.
Management arrangements for preparation and response to a marine oil
pollution emergency are outlined in the State Emergency Management Plan for
Marine Oil Pollution (WestPlan–MOP) prepared by the WA Department of
Transport (DoT). DoT is the Jurisdictional Authority with overall responsibility
for management of oil and chemical spills in State marine waters (Figure 14).

Figure 14: WA oil spill response arrangements (excerpt from WestplanMOP)
Under Westplan-MOP all ports, port operators and port facility operators are
responsible for formulating, reviewing and exercising their own Oil Spill
Contingency Plans (OSCPs) and the DoT is responsible for reviewing these
plans. Ports, port operators and port facility operators are also required to hold
and maintain a stockpile of level 1 response equipment commensurate with the
oil pollution risk identified in their OSCP. A level 1 category relates to an oil spill
emergency that is generally able to be resolved using local or initial resources
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(i.e. first strike capacity using equipment and trained personnel available
locally). Oil spill response training in WA is coordinated by DoT.
Proponent prediction of marine environmental quality impacts
Baseline surveys
The proponent commissioned baseline surveys of a range of marine water and
sediment quality parameters that may be affected by the construction and
operation of the Browse LNG Precinct. The establishment of un-impacted
background concentrations is essential for determining a baseline from which
trends can be determined, for validating and/or deriving environmental quality
criteria for each environmental quality indicator and for ensuring that the input
data for models is representative of the affected area. The proponent reported
on baseline levels for trace metals, nutrients and turbidity.
Concentrations of trace metals reported for the surficial sediments of James
Price Point were low compared to Australian sediment quality guidelines with
concentrations of organic contaminants reported as being below detection.
Given that the site has not been exposed to any potential sources of
contamination these results are as expected.
The seasonal and tidal patterns measured by the proponent for TSS, turbidity
and bottom photosynthetically-active radiation generally accord with the
understanding of the variability of these parameters and are consistent with
surveys reported in Daly et al. (2012) for the same area.
Nutrient levels reported by the proponent suggest that phosphorus and
chlorophyll a concentrations are also consistent with Daly et al. (2012) and
similar to the national default trigger values for tropical marine waters (ANZECC
& ARMCANZ, 2000). However, the nitrogen levels reported by the proponent
are 10 to 100 times greater than both the national default trigger values and the
levels reported in Daly et al (2012) for the same area.
Dissolved concentrations for many of the trace metals reported by the
proponent for the marine waters were below the analytical limit of reporting.
Detectable levels of chromium, copper, iron, mercury, and zinc were measured,
although the proponent noted that the copper samples had become
contaminated during sampling and/or analysis.
Effect of turbid plumes on the environmental values Recreation and Aesthetics
and Fishing and Aquaculture
The environmental value ‘Recreation and Aesthetics’ relates to changes in
water quality so that the amenity of the area for human users is reduced (e.g.
visual, odour, water clarity) or so that direct contact with the water can impact
on human health. The proponent has recognised that the strategic proposal will
impact on recreational use and visual aesthetics in Part 5 of the SAR, but not
from a water quality perspective.
In Part 5 of the SAR the proponent has also recognised that there may be
impacts on commercial and recreational fishing activities, but it has not
quantitatively addressed the potential for discharges to impact on the quality of
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seafood making it unsafe to eat. The proponent accepts that release of metals
has the potential to contaminate pearl oyster meat from the pearl leases so that
it may be unsafe to eat.
The potential for impacts on pearl oyster growth rates, pearl quality and the
quality of pearl oyster meat has been recognised by the proponent in the pearl
leases adjacent to James Price Point (Section 4.6.4 Part 5 of the SAR). No
impacts have been quantified. However, the proponent considers that it is
highly unlikely that contaminants from any planned discharges would be
detectable above background, beyond the mixing zones, and that proponents
of derived proposals would be required to demonstrate that any routine
wastewater discharges achieve relevant ANZECC/ARMCANZ water quality
guidelines within and beyond the moderate ecological protection area(s).
In regard to elevated levels of suspended sediment resulting from dredging and
other construction activities, the proponent refers to results from its original
modelling. These results suggest that only the most northern portion of the
Clipper Pearls lease would experience TSS levels slightly higher than optimum
for pearl oysters, but not enough to affect growth, and only during spring tides
in summer.
Effect of planned wastewater discharges
Modelling undertaken by the proponent predicts rapid mixing of the wastewater
discharges in the near-field with a 1:100 dilution level achieved within 30m
during weak currents and within 10m during strong currents (Section 2.3.3, Part
7 of the SAR) (Figure 15). Tidal currents force further mixing beyond the zone
of initial dilution with dilutions of 300x to 1000x predicted within a few kilometres
of the discharge (Figure 16).
The proponent therefore predicts that contaminants would be indistinguishable
from background concentrations beyond the zone of initial dilution. In addition
it is stated that proponents of derived proposals would be required to
demonstrate that the relevant ANZECC/ARMCANZ water quality guidelines are
achieved within an agreed mixing zone and that 95 per cent species protection
will be met beyond the Browse LNG Precinct Port Area.
The proponent also anticipates the discharge of hydrotest fluids prior to the
commissioning of all undersea pipelines. There are a range of different options
available for hydrotest fluids and proponents of derived proposals would
generally select a hydrotest solution according to financial, technical and
environmental considerations. Generally it would comprise of seawater treated
with a cocktail of biocide(s), oxygen scavenger(s), corrosion inhibitors and
surfactants.
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Figure 15: Modelled near-field dilutions for wastewater discharge.
Effect of stormwater
The proponent has recognised that the first flush of a stormwater runoff event
would pick up accumulated contaminants from surfaces and has proposed that
this first flush water be intercepted and sent to a wastewater management
system prior to discharge. All post first flush stormwater would be discharged
directly to sea. The proponent anticipates no reduction in water quality beyond
the mixing zone of the discharge(s). The potential impacts of stormwater have
not been quantified.
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Figure 16: Modelled far-field dilutions for wastewater discharge.
Effect of diffuse source contamination during routine port operations
The accumulation of contaminants within the port area from diffuse sources was
not considered by the proponent. Typically contaminants accumulate in the
sediments of most ports, but some compounds can also become elevated
within port waters. The process is ongoing and it may take several years before
the level of contamination becomes significant.
Uncontrolled petroleum or chemical spills
Although considered highly unlikely, hydrocarbon spills have the potential to
impact on all relevant environmental values, and in the case of large spills the
consequences could be severe. Modelling undertaken by the proponent in Part
7 of the SAR predicts the combined probability of a spill from all spill types
reaching sensitive environments in the area. The modelling suggests that a spill
from the Browse LNG Precinct could hit, to the south, Willie Creek in five days
and occur once in 3000 years, Cable Beach in six days but once in 10,000 years
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or Roebuck Bay in 10 days and once in 10,000 years, or to the north the
Lacepede Islands in seven days and occur once in every 2000 years, Carnot
Bay in eight days and once in every 10,000 years and Beagle Bay in 19 days
once in 10,000 years. The modelling suggested that there was less than a 10
per cent probability that a spill would be forced back onto the coastline under
south-west wind conditions and that the strong tidal currents off James Price
Point during spring tides could move a slick up to 10km within one tidal cycle
and 20km or more in a day. This would require rapid response times to address
spills of all sizes.
The proponent suggests that strict industry standards and procedures for
product handling and storage and appropriate response planning to ensure that
impacts from spills are minimised. The proponent also suggests that the
Broome Port Authority be established as the statutory port authority for the
Browse LNG Precinct and associated port area, and that an Emergency
Response Plan be developed by the port authority outlining emergency
response procedures to be implemented in the event of an oil spill.
The proponent also recognises that trained operators would be required to
implement a Hydrocarbon and Chemical Spill Contingency Plan. The Delegates
note that since the development of the SAR the Government has proposed the
amalgamation of all the ports in the Kimberley into a new Kimberley Ports
Authority. This new port authority would also be responsible for the proposed
port at James Price Point.
The proponent has also committed to resourcing the Port of Broome (once the
Kimberley Port Authority is responsible for the proposed port) with hydrocarbon
spill response equipment capable of handling a tier two (10 – 1000t) spill event
and maintenance of that equipment and training of key port personnel to
effectively respond to a hydrocarbon spill within the port boundaries at James
Price Point.
Public Submissions
During the public review submissions from the public and non-government
organisations raised concerns that:
 Impacts as a result of cumulative marine discharges over the life of the
project have not been adequately considered;
 Potential impacts to marine water and sediment quality in the vicinity of
James Price Point and the wider Kimberley Region - which currently has
little or no anthropogenic contamination as a result of lack of industry and
large population centres in the region;
 Potential significant effects of slight nutrient input as the waters are naturally
nutrient poor;
 Risks to marine fauna as a result of vessel discharges, and the need to
analyse, quantify and put measures in place to eliminate potential impacts;
 The proposal relies on compliance with International Maritime Organisation
MARPOL 73/78 Annex IV to address vessel discharges, however this allows
for discharge of untreated greywater from galleys;
 Inadequate consideration of potential impacts of desalination;
 The risk of oil spill to the Kimberley coastal environment and marine fauna;

64


















Emergency response and management particularly during cyclones, oil
spills and well blow-outs;
Potential impacts to the southern edge of Roebuck Bay – Bush Point and
impacts to migratory shorebirds;
A detailed oil spill management plan not being made available for public
scrutiny;
Potential impacts as a result of the use of dispersants and burns in the
cleanup operations in the event of an oil spill;
Appropriate management of fauna, in particular endangered species, in the
event of an oil spill;
Effects of the port development on the environment between the Lacepede
Islands and Broome;
The effects of the nearshore oil and gas development in State and Federal
waters between Broome and Cape Leveque;
Binding commitments required to ensure that the responsible organizations,
such as the Broome Port Authority, have the skills and resources to provide
effective oil spill preparedness and response for such a large hydrocarbon
processing development;
Few details provided on the locations of outfalls and the treatment options
for discharges that will be adopted-required for a full understanding of the
likely impacts and assessment of mitigation measures proposed;
The Marine Wastewater Discharge Management Plan will be critical in
providing specific details on treatment standards, outfall location and
mitigation measures and will need to be reviewed and endorsed by the
Traditional Owners;
Future proponents should be required to demonstrate that they will meet
ANZECC/ARMCANZ 2000 (where applicable) as a minimum and that other
best practice initiatives will be adopted;
The coastal waters of the Kimberley should be designated a ‘particularly
sensitive area’ under the International Maritime Organisation to achieve
protection from large vessels including no discharge zones;
An extended marine water quality monitoring program focusing on physical
aspects of water quality, in particular turbidity, suspended solids and benthic
illumination be undertaken; and
A dredging experts’ panel be established to investigate all dredging and
spoil placement activities.

Government agencies made the following comments in regard to marine
environmental quality:



That water quality monitoring was not undertaken over a full 12 months and
therefore may not fully represent seasonal cycles, affecting ability to assess
the potential impacts; and that
Limited information on wastewater discharge was available to assess the
impacts.

In response, the following information is noted in regard to the submissions
made on the SAR:
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The condition of the marine environment at James Price Point is acknowledged
in the description of the existing environment in this report. It has been taken
into account when assessing the potential impacts of the Browse LNG Precinct
strategic proposal.
Issues related to discharges to the marine environment have been fully
considered in this assessment, including impacts from oil spills, creation of
turbid plumes, wastewater discharges and how they can be managed to
minimise the impacts to the marine environment from this proposal.
The need for further development of management plans is noted and was
considered when carrying out the assessment and drafting of recommended
conditions for this factor of Marine environmental quality. It is also noted that
some information presented in the SAR is preliminary in nature. As this is an
assessment of a strategic proposal, further detailed information is required if an
application is made for a declaration that a future proposal identified by this
proposal be a derived proposal.
Submissions received raised a number of uncertainties in regard to the SAR.
These concerns are noted. The Delegates have access to the considerable
experience of the OEPA in assessing these issues from previous environmental
impact assessment of developments in similar environments and this helps
overcome some uncertainty.
Assessment of significance of impacts
Baseline surveys
The Delegates note that the analytical limit of reporting used for the trace metal
surveys was above those that would detect most metals at normal background
concentrations in marine waters. Nevertheless, there were detections for a
number of metals which suggest anomalously high background levels
compared to previous water quality surveys undertaken by the OEPA in
collaboration with the CSIRO Centre for Advanced Analytical Chemistry
(McAlpine et al., 2012). For example chromium was ~10x higher, copper ~15x,
zinc ~100x and mercury ~1000x. The Delegates note that the proponent did
determine that the copper samples were contaminated during their sampling
and analysis program.
Also, nitrogen levels recorded by the proponent were 10–100 times greater than
would be expected. Therefore the Delegates do not consider that the proponent
has adequately characterised baseline nutrient and trace metal concentrations
in the SAR for marine waters off James Price Point.
The Delegates therefore expect proponents of derived proposals to undertake
and report on water quality surveys using appropriate quality assurance and
quality control procedures to more accurately describe background water
quality so that their waste discharges can be designed and managed to meet
environmental quality objectives and also meet levels of ecological protection
that should be designated to these receiving waters. A minimum of 2 years of
un-impacted baseline data is preferred (ANZECC & ARMCANZ, 2000) ensuring
that any tidal and seasonal influences on environmental quality are
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characterised. In the interim, the Delegates have based their assessment of
this factor on the background levels for trace metals and nutrients reported in
McAlpine et al. (2012) and Daly et al. (2012).
Environmental quality management framework
The proposal will result in some impacts on environmental quality resulting from
construction and operational activities as well as an increased probability of
hydrocarbon or chemical spills. However the Delegates consider these
pressures can be adequately managed so that the objective for the factor of
Marine environmental quality can be met, provided the proponent develops an
adequate environmental quality plan for the site, and implements management
strategies to achieve it.
The Delegates recommend that the environmental quality management
framework and associated approaches and principles contained in the EPA’s
Environmental Assessment Guideline for Protecting the Quality of Western
Australia’s Marine Environment (EAG No. 15), be applied to develop the
environmental quality plan and the protocols for its implementation.
The same approaches and principles have been applied to the assessment of
previous development proposals (e.g. Wheatstone, Gorgon and Pluto projects),
and to the coastal waters of the Pilbara (Department of Environment, 2006) to
develop an environmental quality plan that established the environmental
values and spatially allocated environmental quality objectives and levels of
ecological protection across these waters.
The Delegates recommend that all relevant environmental values (i.e.
Ecosystem Health, Fishing and Aquaculture, Recreation and Aesthetics,
Industrial Water Supply and Cultural and Spiritual) and associated
environmental quality objectives (EQO) should apply along the west coast of
the Dampier Peninsula, but that small areas immediately around a discharge
may be exempt from a social EQO, only if it can be adequately justified by the
proponent on technical grounds at the time that future proposals identified by
this proposal are to be implemented.
Further, it is recommended that the EQO ‘Water quality is suitable for
aquaculture purposes’ should apply to the pearling leases within the zone of
influence of the proposed LNG hub precinct. A moderate level of ecological
protection should apply only within the inner port area between the inner wall of
any breakwaters and the shoreline and/or to a radius of 250m from any shipping
berth(s) and ship turning basin(s).
A high level of ecological protection should apply to all other areas beyond the
area of moderate ecological protection, including the remainder of any
designated port area under the control of the port authority (e.g. the shipping
channel). Any wastewater discharges should be via a purpose built diffuser(s)
designed to achieve the maximum level of dilution of the effluent that is
practically achievable and should be located within the moderate ecological
protection zone.
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Where adequately justified, a low level of ecological protection could be
considered for small areas to accommodate a wastewater discharge and its
initial mixing zone, but should be entirely contained within the moderate
ecological protection zone associated with the port infrastructure and able to
meet a high level of ecological protection at the outer boundary of the moderate
ecological protection zone - both individually and in combination with any other
discharges.
The Delegates note that the proponent’s modelling indicates that 100 dilutions
can be readily achieved within 10 to 30m of the discharge and therefore expects
that any proposed low ecological protection zones be no more than 70m from
a diffuser to provide an additional buffer. This is consistent with the EPA’s EAG
No.15 Protecting the Quality of Western Australia’s Marine Environment, and
with other assessments.
The Delegates note that the proponent has determined that a 95 per cent
species protection trigger level can be achieved for toxic discharges beyond the
Browse LNG Precinct port area based on poor quality water quality data. The
Delegates expect however that the precinct will be managed to achieve 99 per
cent species protection trigger levels for all toxicants - at the boundary of high
ecological protection areas, individually and in combination with any other
discharges. It is further expected that concentrations of toxicants in the
moderate ecological protection area are less than the ‘90 per cent species
protection trigger levels’.
Guidance for deriving appropriate environmental quality criteria for the different
EQOs and levels of ecological protection can be found in the EPA’s EAG No.
15 Protecting the Quality of Western Australia’s Marine Environment.
The Delegates have recommended a condition to ensure that proponents of
derived proposals develop a Marine Environmental Quality Management Plan
for both construction activities and ongoing port operations that:
 spatially defines all port infrastructure, discharge infrastructure (including by
reference to maps) and the areas of ecological protection;


shows the predicted zone of influence of the dredge and spoil disposal
plumes and all pearling leases in the predicted zone of influence;



defines the indicators to be measured and the environmental quality
guidelines and standards that apply to the ecological protection areas for
the protection of the identified environmental values and which are also to
be used as benchmarks for assessing environmental performance against
the defined environmental quality objectives;



includes an environmental performance monitoring and reporting schedule;



describes the contingency management responses and reporting
procedures that will be implemented if an environmental quality objective is
not met, or is not likely to be met, including those responses agreed with the
holders of pearl leases, in consultation with the Department of Fisheries,
within the predicted zone of influence of the dredge plume;
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outlines a public reporting process that forewarns the community of where
and when the environmental value ‘Recreation and Aesthetics’ may not be
protected in any high amenity areas, and



provides spatial data in an appropriate format.

Effect of turbid plumes on the environmental values - Recreation and
Aesthetics; Fishing and Aquaculture
Any impacts on these two environmental values should be managed through
the Marine Construction and Operation Environmental Quality Management
Plan required in the recommended conditions.
The Delegates note the outputs of the dredge plume modelling reported in the
SAR and the more detailed modelling provided in ongoing work to support the
Delegates assessment (Jacobs, 2014). The boundary of the modelled zone of
influence is based on an elevation in total suspended solids of 5mg/L above
background and will be visible, particularly in the dry season where background
levels are ~2mg/L. In fact the plume may well be visible at values significantly
less than 5mg/L above background. This plume potentially extends beyond the
pearl leases to ~18km offshore and over 120km along the shore from Willie
Creek to Beagle Bay, but southward to beyond Gantheaume Point under a
southward drift.
The Delegates have also taken into consideration the contemporary dredge
modelling and analysis undertaken by the proponent (Jacobs, 2014). This
modelling discounts the southerly drift as an artefact of both the influence of
Tropical Cyclone Lua on a drifter track and the use of inaccurate bathymetry in
the hydrodynamic model that did not resolve the deep narrow channel adjacent
to Gantheaume Point. The results of this modelling suggest that the zone of
influence of the plume will extend from approximately 10km north of the resorts
at Cable Beach in the south to Beagle Bay in the north.
The OEPA provided advice to the Delegates that the turbid plume is likely to
occasionally impact on recreation and aesthetic values in high amenity areas
such as Barred Creek, Willie Creek and Beagle Bay through a reduction in
water clarity. Impacts are less likely at Cable Beach and highly unlikely in
Roebuck Bay.
The Delegates recognise that it is unrealistic to expect these impacts to be
managed at the source because of the period of time between origination of the
plume and the impact location on the coast. They also acknowledge the
uncertainty around the behaviour of the plume and understand that the impacts
at any one of the locations will be transient and temporary.
The Delegates consider that the measures taken for minimising the potential
impacts of the dredge plume on the factor Benthic communities and habitat will
also minimise impacts on the factor Marine environmental quality. However, it
is likely that there will be a loss of amenity associated with the plume and it is
recommended that proponents of derived proposals include a public reporting
process in the Marine Construction and Operation Environmental Quality
Management Plan that warns the community which areas may be affected in
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the near future, and which informs them of the strategies being employed to
minimise the extent of the plume.
With respect to potential impacts of a capital dredging plume on the production
of pearls in the pearling leases, the Delegates note the proponent’s assessment
that total suspended solids concentrations would be only slightly higher than
optimum for pearl oysters at the northern extent of the large pearling lease
directly south of the proposed shipping channel, but not enough to affect
growth, and only during spring tides in summer.
The proponent also considered that the levels of dredge generated turbidity
would not inhibit the growth of pearl oysters in Willie Creek or Beagle Bay. The
Delegates understand that this assessment was based on the simple modelling
undertaken and reported in the SAR (DSD, 2010). However, they have noted
that the more detailed contemporary modelling provided by DSD, and detailed
in Jacobs (2014), suggests that impacts from elevated total suspended solids
inside the pearling leases offshore of the proposed precinct site and in Willie
Creek may be more substantial. Potential impacts on pearl production using the
later more detailed modelling results have not been quantified by the proponent.
The pearl oyster Pinctada maxima is thought to have a relatively high tolerance
to turbid environments compared to other suspension feeding bivalves, but
there is limited quantitative data available and it does not address impacts on
pearl quality. Information provided in the SAR suggests that suspended
particulate matter concentrations of between 3 and 15mg/L are optimum for P.
maxima, but that they can tolerate up to 30 – 40mg/L.
The national water quality guidelines (ANZECC & ARMCANZ, 2000)
recommend a guideline for total suspended solids of <25 mg/L for pearl oysters
generally and <40 mg/L for P. maxima spat. These guidelines presumably
relate to ‘naturally-derived’ suspended particulate matter which contains
organic material which is the food for the filter feeding pearl oysters. The
nutritional value of deep dredged sediments is likely to be substantially lower
and confined to dredged surficial sediments.
The Delegates consider that there may be impacts on pearl production in some
of the pearling leases in the vicinity of James Price Point (Figure 17), although
any impacts are likely to be temporary as environmental quality is expected to
recover after completion of the capital dredging program(s).
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Figure 17: Maps showing pearling leases in relation to the conceptual port
area and the boundary of State Coastal Waters.
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The Delegates recommend that pearling leases are recognised in the Marine
Construction and Operation Environmental Quality Management Plan required
through the recommended conditions, and that proponents collaborate closely
with all potentially affected pearling lease holders in the development and
implementation of this plan.
Contingency management triggered when environmental quality criteria is
exceeded for pearl production may need to include strategies such as
relocation of dredge, changing dredge management procedures, relocation of
pearl oysters or compensation for lost production.
Effect of planned wastewater discharges
Given the strategic nature of this proposal, assessment information cannot be
provided on actual discharges that might be required for later derived
proposals, or on the likely quality of those discharges. However. the Delegates
consider that the objective for marine environmental quality can be met for all
planned wastewater discharges, except untreated hydrotest fluids, by
developing an approved Environmental Quality Plan (EQP) for the LNG hub
precinct and surrounding marine environment.
The EQP would identify the environmental values to be protected and the
environmental quality objectives (including levels of ecological protection) to be
achieved spatially. Proponents of derived proposals will be required to develop
a Marine Construction and Operation Environmental Quality Management Plan
that will ensure the EQP is achieved (see Environmental Quality Management
Framework above).
The Delegates agree with the proponent’s assessment that potential impacts
from planned discharges are unlikely to impact on the quality of and ability to
safely eat wild caught fish, on pearl oyster growth rates, pearl quality and the
quality of pearl oyster meat, provided adequate Marine Construction and
Operation Environmental Quality Management Plans are developed and
implemented.
The Delegates also expect proponents to implement contemporary best
practice procedures to reduce environmental impacts on marine environmental
quality to as low as reasonably practicable. Regardless, the Delegates expect
all activities and discharges within the port to be managed so that their
cumulative effects are consistent with, and meet, the EQP.
The Delegates consider that the discharge of untreated hydrotest fluids in State
waters does not meet contemporary best practice, nor can it be managed to
meet the objective for the factor. The Delegates note that there may be impacts
on marine life associated with the discharge of untreated hydrotest fluids. The
OEPA has advised the Delegates that in the OEPA’s experience, hydrotest
water contains chemical additives that make it highly toxic to marine life and the
nature of the discharge makes it problematic to design and fit a diffuser with the
ability to rapidly dilute hydrotest fluid to safe concentrations.
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The Delegates recommend that the proponent investigate options for capturing
and neutralising the hydrotest fluids prior to discharge or, if this proves
unfeasible, to discharge the hydrotest fluids in deep (>200m) offshore water
using methods that maximise mixing. Approvals will be required from the
relevant regulatory body for the chosen discharge location.
Effect of stormwater
In addition to the potential for stormwater to impact on marine environmental
quality by discharging contaminants and low salinity water to the marine
environment, the Delegates are cognisant of the fact that the coastal vegetation
communities are groundwater dependent and that two of these communities
(monsoon vine thickets and drainage basin communities) are highly dependent
on maintaining the hydrological regime of the groundwater.
The Delegates are of the view that stormwater should be retained on-site and
infiltrated back into the local groundwater aquifers rather than discharged into
the adjacent marine waters where it is required to maintain the hydrological
regimes of vegetation communities. This has been discussed further under the
flora and vegetation factor, whereby the conditions require the management
and monitoring of surface water and groundwater to ensure indirect impacts on
flora and vegetation are avoided.
Treatment of the first flush stormwater is supported to minimise any potential
for contamination of the groundwater aquifers. If some stormwater discharges
to the marine environment are required then the Delegates consider that
stormwater can be managed to achieve the objective for the factor marine
environmental quality through the Marine Construction and Operation
Environmental Quality Management Plan required through the recommended
conditions. The management of stormwater should also be consistent with
DoW’s Stormwater Management Manual where relevant.
Effect of diffuse source contamination during routine port operations
The Delegates consider that the accumulation of contaminants in the port from
diffuse sources can be sufficiently monitored and managed to meet the
objective for this factor through the development and implementation of the
Marine Construction and Operation Environmental Quality Management Plan
recommended in the conditions. The program will need to include sediment
sampling to determine levels of contaminants and the environmental risks prior
to any maintenance dredging programs.
Uncontrolled petroleum or chemical spills
The probability of a significant hydrocarbon spill is very low, but still possible,
and with potentially severe environmental consequences. The main products
that will be exported from the Browse Precinct are LNG and condensate, both
of which will be difficult to contain but are unlikely to be sufficiently persistent to
severely oil wildlife or shorelines in the medium/long term.
Condensate does contain relatively volatile hydrocarbons that may be more
toxic to marine organisms. However, if the spill involved fuel oil or diesel then
oiling of wildlife and shorelines would be an important issue requiring a rapid
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management response to contain and collect the spilled hydrocarbon. The
Delegates note that the siting of the Browse LNG Precinct at James Price Point
has avoided significant mangrove communities which are sensitive to impacts
from oils spills, but also notes that mangrove communities do exist to the north
and south of the site and that these could be susceptible to a spill within only a
few days of any such event.
The Delegates consider it essential that a Marine Hydrocarbon and Chemical
Spill Contingency Plan be included with any derived proposal to reduce the risk
of a large scale oil spill that is inherently associated with large industrial
projects, and that it contains detailed oil spill scenario and trajectory modelling.
The Delegates consider that proponents of derived proposals should also
provide sufficient response equipment and trained personnel onsite for rapid
and effective response in the event of a hydrocarbon spill.
The Delegates note the proponent’s commitment to prepare a comprehensive
response plan, to resource and maintain hydrocarbon spill response equipment
with the capacity to effectively respond to a tier 2 (10–1000t) event and to the
training of personnel for effective response to a hydrocarbon spill within the port
boundaries.
Legislation under the relevant petroleum Acts (Petroleum Act 1967, Petroleum
Pipelines Act 1969 and Petroleum (Submerged Lands) Act 1982) together with
Department of Transport requirements, will ensure that an adequate Marine
Hydrocarbon and Chemical Spill Contingency Plan is produced and
implemented. However, Delegates are also of the view that, to meet the
objectives for the factor Marine Environmental Quality, a specific condition
relating to oil spill response is necessary to support proponent commitment to
resource and maintain hydrocarbon spill response equipment with a capacity to
effectively respond to a 10–1000t event, and to ensure the training of personnel
for effective response to a hydrocarbon spill of up to 1000t capacity within the
port boundaries.
Mitigation Hierarchy
To minimise the impacts to marine environmental quality the proponent has
committed to the following actions:


Developing and implementing environmental management plans for
dredging and dredge spoil disposal, construction of marine facilities, marine
wastewater discharge and ongoing operation of the Browse LNG Precinct;



Capture and treatment of first flush stormwater prior to discharge to marine
waters;



Developing and implementing a Marine Hydrocarbon and Chemical Spill
Contingency Plan;



All vessels having a Shipboard Oil Pollution Emergency Plan and to comply
with MARPOL 73/74 regulations for discharges at sea;



Establishment of a Dredge Management Advisory Committee;
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Resourcing and maintaining hydrocarbon spill response equipment with the
capacity to effectively respond to a 10–1000t spill event and training of
personnel to effectively respond to a hydrocarbon spill within the port
boundaries;



Siting of wastewater outfalls inside moderate ecological protection zones;
and



Preparation and implementation of a Hydrotesting Procedure and a Pipeline
Pre-commissioning Plan.

Recommended Conditions
The Delegates agree that dredging and dredge spoil disposal, construction
activities, marine wastewater discharge (including stormwater) and ongoing
operation of the Browse LNG Precinct could be managed to achieve the
objective for the factor Marine Environmental Quality, provided that
environmental management plans address all issues adequately.
Marine environmental quality management plans will need to include an
environmental quality management framework
encompassing an
environmental quality plan which identifies relevant environmental values that
are to be protected and where they apply spatially, the indicators to be
monitored, the criteria to assess performance and the contingency
management actions to be implemented if required.
The Delegates recognise the proponent’s commitment to preparing and
implementing a Dredging and Dredge Spoil Disposal Management Plan, but
are concerned that there may be significant impacts on pearl production in the
adjacent pearling leases and on ‘Recreation and Aesthetics’ in nearby high
amenity areas that were not predicted in the proponent’s information.
Conditions on dredging management as well as marine discharges have been
recommended to address these concerns.
In particular, the Delegates strongly recommend that proponents of derived
proposals work with pearl lease holders to develop this framework for managing
potential impacts of the dredge plume on pearl production. Potential impacts of
the dredge plume on recreation and aesthetic values in adjacent high amenity
areas will also need to be addressed.
Delegates also note that the environmental quality management framework
proposed for the Browse LNG Precinct in the SAR is not entirely consistent with
the recently released EAG No. 15 Protecting the Quality of Western Australia’s
Marine Environment. The Delegates have therefore recommended condition 12
to ensure consistency and that its objectives are met.
The discharge of hydrotest fluid is also a key issue for the Delegates. Hydrotest
fluid is a mix of chemicals that includes biocides, corrosion inhibitors and
oxygen scavengers which, in combination, could have potentially serious
consequences for marine organisms.
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The Delegates acknowledge the proponent’s commitment to select hydrotest
chemicals based on best environmental and technical outcomes for the
proponent, the preference for offshore discharge and reuse or treatment of
hydrotest fluid where possible prior to discharge. However, the Delegate’s
preference is that hydrotest fluid is not approved for discharge to shallow
inshore waters (<50m depth).
If no alternative options are available then discharge of fully neutralised
hydrotest fluids in shallow inshore waters should only be considered if it can be
demonstrated to meet the environmental quality plan and the proposal is
supported by an independent peer review. Condition 13 has been
recommended to address this issue.
There is relevant petroleum Acts and Department of Transport requirements to
ensure that an adequate Marine Hydrocarbon and Chemical Spill Contingency
Plan is produced and implemented. However the Delegates have provided
other advice (Section 5) that oil spill response equipment is in place before
construction commences. This is consistent with the proponent commitment to
resource and maintain hydrocarbon spill response equipment with the capacity
to effectively respond to a 10–1000t event, with training of personnel for
effective response to a hydrocarbon spill up to a 1000t capacity within the port
boundaries.
Summary
The Delegates have paid particular regard to:
(a) The proposed measures and commitments for the management of
wastewater and stormwater discharges;
(b) The likely extent of the plume under the latest modelling predictions;
(c) The proponents commitment to prepare and implement environmental
management plans for dredging and dredge spoil disposal, construction of
marine facilities, marine wastewater discharge and ongoing operation of the
Browse LNG Precinct;
(d) The proponents commitment to prepare and implement a Marine Oil and
Chemical Spill Contingency Plan and to resource and maintain sufficient oil
spill response equipment to respond to a 10 – 1000t spill event along with
trained personnel; and
(e) There being a statutory requirement to prepare hydrocarbon and chemical
spill contingency plan.
Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Marine environmental quality) can be
achieved, provided conditions are imposed requiring the proponent to:



Develop a Marine Construction and Operation Environmental Quality
Management Plan for marine discharges during construction and operation;
and
Not dispose of untreated hydrotest water in State waters.
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3.4

Marine fauna

The environmental objective for this factor is to maintain the diversity,
geographic distribution and viability of fauna at the species and population
levels.
The assessment of this factor has focussed on conservation significant marine
fauna and species important to fisheries (both commercial and recreational).
Conservation significant fauna include vertebrate species listed under both the
Western Australian Wildlife Conservation Act 1950 and species listed by the
Department of Parks and Wildlife as Priority fauna.
The marine fauna groups considered are reptiles (marine turtles, sea snakes
and crocodiles), cetaceans (whales and dolphins), dugongs, and fish (including
sawfish). The assessment has also considered the threat of introduced marine
pests under this key environmental factor.
The proponent undertook a series of studies and surveys designed to provide
baseline data on marine fauna abundance and distribution, in the vicinity of
James Price Point, to support the assessment and management of potential
impacts from the proposed Browse LNG precinct.
Since the SAR was released in 2010, new research and relevant information
has become available that characterises the marine fauna at James Price Point.
The Delegates’ assessment considered that it is not possible to assess impacts
to marine fauna without also considering the predicted impacts to the other
marine environmental factors: Benthic communities and habitat, Marine
environmental quality and Coastal processes.
There is a high degree of connectivity between each factor and understanding
the complex marine environmental processes and interactions between them
is critical to assessing the significance of impacts from a marine development
proposal of this scale. As an example, loss of critical habitat that provides food
resources to marine fauna is one of the primary impacts of concern to marine
fauna; permanent or temporary loss of benthic habitat from dredging or
alteration to natural erosion/accretion rates from port infrastructure could result
in the loss of food resources that support nearshore marine fauna species, i.e.
coastal dolphins, turtles or dugongs.
Conservation significant fauna species recorded in the area, and protected
under Western Australian legislation (Wildlife Conservation Act 1950), include:


Humpback Whale (Megaptera novaeangliae) – Schedule 1



Green Turtle (Chelonia mydas) – Schedule 1



Loggerhead Turtle (Caretta caretta) – Schedule 1



Hawksbill Turtle (Eretmochelys imbricate) – Schedule 1



Flatback Turtle (Natador depressus) – Schedule 1
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Great White Shark (Carcharodon carcharias) – Schedule 1



Sea Snakes – Schedule 1



Dugong (Dugong dugon) – Schedule 4

Conservation significant fauna species not recorded but which may occur in the
project area and protected under Western Australian legislation (Wildlife
Conservation Act 1950), include:


Blue Whale (Balaenoptera musculus) – Schedule 1



Leatherback Turtle (Dermochelys coriacea) – Schedule 1



Olive Ridley Turtle (Lepidochelys olivacea) – Schedule 1



Green Sawfish (Pristis zijsron) – Schedule 1



Saltwater Crocodile (Crocodylus porosus) – Schedule 4



Whale Shark (Rhincodon typus) – Schedule 4

The Department of Parks and Wildlife listed Priority Fauna species recorded in
the area include:


Australian Snubfin Dolphin (Orcaella heinsohni) – Priority 4



Indo-Pacific Humpback Dolphin* (Sousa chinensis) – Priority 4



Spinner Dolphin (Stenella longirostris) – Priority 4

*Now identified as Australian Humpback Dolphin (Sousa sahulensis) – No current threatened
or priority conservation ranking.

The Department of Parks and Wildlife listed Priority Fauna species not recorded
but which may occur in the project area include:


Freshwater Sawfish (Pristis microdon) – Priority 3



Dwarf Sawfish (Pristis clavata) – Priority 1



Northern River Shark (Glyphis garricki) – Priority 1

Description of the Marine Environment
The coastal and offshore waters of the Dampier Peninsula support a high
abundance and diversity of conservation significant marine fauna species. The
tropical marine environment off James Price Point is highly dynamic due to
seasonal monsoon and often severe meteorological conditions (cyclones) and
high tidal range. There is a diverse range of benthic communities and the local
marine environment is considered to have almost pristine environmental
quality. These conditions, typical of the Canning Bioregion, provide significant
habitat and food resources which support a diverse range of marine fauna
species either residing or transiting through the area.
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Marine Turtles
The proponent undertook turtle surveys during the 2009-2010 and 2010-2011
breeding seasons along the James Price Point coastal area and also undertook
a desktop study of information on turtles in the region, noting that information
available was limited due to a lack of previous targeted marine turtle research
in the area (RPS, 2010a).
The marine turtle species most likely to be impacted by the proposal would
appear to be the Green and Flatback turtles, noting the occurrence of Hawksbill
Turtles in the area. The Department of Parks and Wildlife considers the
Lacepede Islands, 60km north of James Price Point, to be regionally significant
for Green and Flatback turtle nesting.
The key findings presented by the proponent in the SAR conclude that there
are no significant Green or Flatback turtle nesting areas within the James Price
Point coastal areas similar to those found at the Lacepede islands. The
proponent’s explanation for this is due to many of the coastline characteristics
being unsuitable for nesting largely due to inundation from high spring tides,
incline of the beach, rocky substrate and limited space for nesting. The
proponent has concluded from the small amount of reported nesting turtles or
evidence of nesting activity found during its surveys that the area has a low
density of nesting and, therefore, is of relatively low importance for marine turtle
nesting.
However community surveys undertaken in 2011-2012, suggest there are more
turtle nesting sites in areas along the coastline adjacent to the strategic
proposal precent, not previously surveyed by the proponent (Lindsay et al.,
2012).
There is strong evidence that turtles do utilise and travel through the coastal
waters off James Price Point and rely heavily on the local habitats in the
proximity of the proposal. While the evidence in relation to nesting sites in the
area remains disparate, these benthic communities and habitats are important
foraging areas and there is a high density and diversity of benthic organisms in
the area, such as seagrass, sponges, seawhips and macroalgae which are
likely to represent important food resources for these turtles.
Green Turtles were the most commonly observed species in the waters
adjacent to James Price Point during the proponent’s baseline surveys in
December 2009 and February 2010 although Flatback, Loggerhead and
Hawksbill Turtles were also observed.
The Delegates also note that turtles in the area are important as a customary
food source to the local Traditional Owners (DSD, 2010) as they may not have
traditional access to turtles in other areas owned by other Traditional Owners.
Sea snakes
The proponent in 2008 and 2009 undertook aerial and vessel based surveys of
the nearshore environment along the Dampier Peninsula coastline for marine
fauna. Over this period sea snakes were the most commonly sighted fauna
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group. Sea snakes are described in the SAR as being abundant and widely
distributed along the coastline and in the wider region. The majority of local
sightings were reported during July and September between 10m and 50m
deep with the highest density being reported approximately 30km west of
Broome in depths of 10m to 20m (DSD, 2010).
The SAR considers that sea snake species occupy small home ranges and are
likely to be resident in the region they were reported in and in abundance, rather
than mobile and variable throughout the year (DSD, 2010). During the
proponent’s surveys only two species of sea snake were recorded and
identified: the olive sea snake and the ornate sea snake, however, at least 17
species of Australia’s sea snakes may be found in the James Price Point
coastal area (DSD, 2010).
Crocodiles
No significant crocodile numbers are found in the vicinity of James Price Point
due to lack of suitable habitat (e.g. estuarine or mangrove environments) and
individuals present are likely to occur only infrequently. The Delegates consider
that no further assessment of impacts to crocodiles is required.
Humpback Whales
Estimates of Humpback Whale numbers vary considerably with large
confidence intervals; as such they should be treated with some caution if used
during any assessment of impact. Nevertheless, estimates presented in the
SAR of the overall Breeding Stock D Humpback Whale population (referred to
in the SAR as the Group IV population) migrating north are 21,750 (Hedley et
al. 2009). Other estimates provided to the OEPA indicates that the Breeding
Stock D population is between 26,000 (C. Jenner, Centre for Whale Research,
pers. comm.) and 34,000 (J. Bannister, formerly of the WA Museum, pers.
comm.).
A more contemporary assessment of the current Breeding Stock D Humpback
Whale population by the International Whaling Commission (Southern Ocean
Research Partnership, 2014) in May 2014 estimated it to be approximately
19500 Humpback Whales, which is lower than any of the previous estimates.
Although varied, these estimates clearly indicate that since hunting for
Humpback Whales off the WA coast ceased, numbers have significantly
recovered at approximately 7.5 to 10 per cent per annum (Bannister, 1964;
Bannister et al., 1991; Jenner and Jenner, 1994; Jenner and Jenner, 1996;
Bannister and Hedley, 2001; Jenner et al., 2001; Hedley et al., 2011; Kent et
al., 2012; Southern Ocean Research Partnership, 2014).
Important calving and nursing areas for Humpback Whales in the Kimberley
region include the area between the Lacepede Islands (approximately 60km
north of James Price Point) and Camden Sound (approximately 340km north of
James Price Point). The Lalang-garram/Camden Sound Marine Park is the
principal nursery area in the Kimberley Marine Bioregion. From June to
September each year, thousands of Humpback Whales arrive to breed, calve
and nurse their young in the warm tropical waters and protected bays of
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Camden Sound, after migrating north from their feeding grounds in the
Antarctic.
The proponent undertook aerial and vessel surveys during the period July to
mid-October 2009 focussing on the 90km wide migration corridor offshore from
James Price Point, but also extending along the west Kimberley coast. A
nearshore regional survey along the Dampier Peninsula coast was also
undertaken. The surveys were designed with an emphasis on sampling
Humpback Whales and dugongs, but also other visible marine megafauna
(RPS, 2010a).
Humpback Whales were widespread in the survey area with the majority
following the coastline closely, particularly on the northbound migration. Most
whales were spotted travelling northward prior to mid-August and southward
after mid-September with a period of overlap (no net directional trend) in
between. Fewer Humpback Whales were seen to travel along the coastal
migration corridor on the return journey south, although it is important to note
that the surveys undertaken did not cover the entire southerly migration period.
The proponent estimated that 13,115 Humpback Whales travelled northward
offshore from James Price Point during June to November in 2009. This is
almost 70 per cent of the most contemporary Breeding Stock D population
estimate (Southern Ocean Research Partnership, 2014). The main density of
Humpbacks was sighted along the 20m depth contour with the proponent
reporting about 95 per cent of Humpback Whales greater than 8km from the
coast.
Whales migrating north were recorded infrequently in waters less than 10m
deep; however, the proponent reported that 656 Humpback Whales
(approximately 5 per cent of recorded sightings) were observed within 8km of
the shoreline between July and October 2009 (Figure 18). If the conservative
population growth rate of about 7.5 per cent was applied (calculated from the
IWC study in 2014), the projected number of whales in this zone within 8km
from the shoreline is approximately 1000 animals in 2014.
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Figure 18. Distribution and abundance of Humpback Whales within the
James Price Point migration corridor survey area.
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These figures do not account for the southerly migration of whales. It is
reasonable to assume that a large number of whales migrating south through
this area would be mothers with new born calves as they are known to utilise
shallow coastal waters. Taking into account the southerly migration, including
new calves, then the estimated figure for 2014 could reasonably be doubled to
almost 2000 Humpback Whales that could pass within 8km from the James
Price Point coastal area (i.e. Coulomb Point to Quondong Point) during the
migration season. This projected estimate is relatively consistent with a 2012
independent shore based survey from James Price Point which observed 1399
adults and 233 calves within 5km of the shore over a similar survey period
(Saulnier et al., 2012).
In summary large numbers of Humpback Whales travel past James Price Point.
This has been confirmed through surveys undertaken by the proponent and
independent scientific and community based surveys. Most of these whales do
not come within 8km of the shore; however, the SAR may have underestimated
the number of whales, including mothers and calves, travelling within 8km from
the proposed development area.
Other whales
Southern Right, Minke and Pilot whales have been recorded off the Dampier
Peninsula in previous surveys not related to this assessment (Jenner and
Jenner, 2009). No other baleen whales (except Humpbacks) were recorded
during the proponent’s nearshore regional surveys. Killer Whales were
recorded during the James Price Point Migration Corridor Survey and vessel
surveys in low numbers (RPS, 2010a). The proponent concludes Killer Whales
are infrequent to near-shore areas. The Delegates consider that no further
assessment of other whale species is required and that its recommendations to
manage impacts to Humpback Whales will also mitigate any potential impacts
to other species.
Dolphins
The dolphin species found off the Dampier Peninsula coast are the Australian
Snubfin Dolphin, the Australian Humpback Dolphin, the Indo-Pacific Bottlenose
Dolphin and the Long-snouted Spinner Dolphin.
Bottlenose Dolphins are an abundant species and occur around much of
Australia’s coastline and have been the subject of significant research. Spinner
Dolphins are not considered rare, appear abundant in Australia’s waters and
are primarily pelagic (occurring in open ocean).
Snubfin and Humpback dolphins (often referred to as coastal dolphins) are
found in tropical, shallow, coastal waters of northern Australia (Bannister et al.
1996; Parra et al. 2004; Beasley et al. 2005). Detailed information on the
population abundance, structure and also connectivity of these coastal dolphins
in north-west Western Australia is not available. There is also limited
information on the behaviour and important local and regional habitats for these
inshore dolphin species.
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A recent study since the SAR was released in 2010 identified the Humpback
Dolphin found in Australia, and known to occur in coastal waters off James Price
Point, as a separate species to the Indo-Pacific Humpback Dolphin (Jefferson
and Rosenbaum, 2014). Importantly this new species does not currently have
a threatened or priority conservation ranking.
The proponent’s primary survey efforts for marine fauna were aerial and mostly
targeted Humpback Whales and dugongs and were not designed for coastal
dolphins. The primary source of species-level dolphin data from James Price
Point was through nearshore vessel based surveys in 2009.
Bottlenose and Spinner dolphins were reported in the SAR (RPS, 2010b) as
the most commonly recorded along the Dampier Peninsula, including around
the James Price Point coastal area. It is possible that at least some of the
Spinner Dolphins in this area are a diminutive form that would be a new record
for the area (Allen et al. 2012.). Indo-Pacific Humpback Dolphins and Snubfin
Dolphins were reported by the proponent as being recorded in very low
numbers in the vicinity of James Price Point (although as indicated it is now
considered to be the Australian Humpback Dolphin).
In the SAR, however, the proponent acknowledged that it did not conduct
rigorous population level assessment of individual dolphin species. In its
Dolphin Review (RPS, 2012), the proponent also acknowledged that even with
the more targeted vessel based surveys off James Price Point it did not identify
many of the dolphin sightings to species level. This is likely due to a combination
of factors including limited access to the shallow nearshore environment,
survey technique, weather and the cryptic nature and smaller size of coastal
dolphin species (Bejder et al., 2012).
The Delegates, therefore, consider that there were limitations in the surveys for
detecting and identifying coastal dolphins at a species level and that a more
detailed assessment of coastal dolphins in the near-shore environment that
they clearly prefer has not been undertaken at this time.
It is understood from research in eastern Queensland that coastal dolphins
typically live in small genetically distinct groups, normally within 3-5km of the
coastline and have small home ranges (Parra 2006; Parra et al. 2002, 2004,
2006a,b; Cagnazzi et al. 2009).
From the available information there is some confidence that these dolphins
prefer shallow, coastal/estuarine habitats where they forage for fish and
cephalopods which emphasises their reliance on near-shore environments.
Based on population numbers in Queensland and the extent of potential
suitable habitat along the north-west coast, the total numbers of these two
coastal dolphin species in Western Australia is estimated to be in the low
thousands of individuals (i.e.<5,000) (Bejder et al., 2012).
The Delegates note that the marine environment off the Dampier Peninsula is
very different to that of eastern Queensland, particularly the larger tidal range,
so the actual amount of shallow suitable habitat to coastal dolphins along this
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coastline is difficult to estimate. It is also possible that on a high spring tide depending on the bathymetry and seabed orientation - that the strip of potential
shallow habitat may be wider.
Recent studies have identified a small resident population (about 50 individuals)
of Australian Snubfin Dolphins at Cygnet Bay on the eastern tip of the Dampier
Peninsula and a larger population (about 130 individuals) at Roebuck Bay to
the south (Brown et al. 2014a; Brown et al. 2014b). Unpublished data provided
by the Murdoch University Cetacean Research Unit (MUCRU) during the
second call for information provided similar abundance estimates and stressed
the importance of Roebuck Bay as habitat for Snubfin Dolphins (Brown et.al. in
prep.).
Individual Snubfin Dolphins were observed during a survey at Beagle Bay and
individual Humpback Dolphins have also been observed at both Cygnet and
Roebuck Bay (Brown et al. 2014a). All these areas are relatively shallow and
protected. Similar shallow and relatively sheltered habitats for coastal dolphins
can be found in the vicinity of Carnot Bay and Pender Bay to the north of James
Price Point or Barred Creek, Willie Creek and Roebuck Bay to the south. The
MUCRU information indicated that low numbers of Humpback Dolphins were
recorded at five different sampling sites from Roebuck Bay across to the Inner
Cambridge Gulf (Brown et. al., in prep.). The Delegates note, however, that no
dolphin surveys have been undertaken in the vicinity of Carnot Bay, Pender
Bay, Barred Creek or Willie Creek and that no population estimates exist for
these locations. The same applies for the nearshore waters off James Price
Point.
Cygnet and Roebuck Bay are clearly important environments for coastal
dolphins and are the geographically closest documented populations of Snubfin
Dolphins along the Dampier Peninsula- approximately 250km apart. The
Delegates consider, however, that it is possible that small populations of
dolphins may also occur in between these two locations, where there is similar
shallow habitat, such as Carnot and Beagle Bay, north of James Price Point
and Barred Creek and Willie Creek to the south.
The bathymetry adjacent to James Price Point, however, is such that water
depth is more than 2m deep within about 100m from the coast and more than
5m deep within about 400m from the coast (DSD, 2010). This would suggest a
relatively narrow strip of suitable depth habitat available for these coastal
dolphins in the immediate vicinity of the proposed Browse LNG Precinct.
Existing Laser Airborne Depth Sounder bathymetry data provided by the
proponent indicates that there is more suitable shallow habitat to the immediate
north of James Price Point compared to the south where the proposed precinct
area is located.
Dugongs
Dugongs are found from Shark Bay, WA, all along the northern coast of
Australia to Queensland on the east coast. Most of the available data on
dugongs in Western Australia is from research undertaken primarily at Shark
Bay and also Exmouth. Detailed information on population structure,
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distributions, connectivity and movements of dugongs in the Pilbara and
Kimberley is limited, however, it has been recently suggested that there is a
high degree of connectivity between dugong populations along the Dampier
Peninsula, or they may represent a single population (Holley and Prince 2008).
The proponent undertook aerial surveys of the near-shore area with the primary
objective of gathering dugong data for the west coast of the Dampier Peninsula.
Dugongs were found across the survey area which covered inshore waters of
the Canning Bioregion between Cape Leveque and Cape Bossut. Most dugong
were recorded within the 20m depth contour but sometimes beyond. The
proponent reported that areas inshore of the Lacepede Islands (off Beagle
Bay), offshore of Carnot Bay and in Roebuck Bay appear to be the most
important for dugongs (RPS, 2010c).
The proponent’s estimates of dugong population in the late wet season (March)
was found to be 930 individuals (SKM, 2009), and in the dry season estimates
were about 1774 for surveys in July and September (RPS, 2010c). Based on
these numbers the waters of the Dampier Peninsula support a dugong
population comparable to that in Exmouth Gulf but considerably smaller than
that recorded for Shark Bay (Hodgson, 2007). The proponent observed
relatively low densities of dugongs in the James Price Point area and concludes
that it did not appear to have any particular significance for the distribution of
dugongs, adults or calves.
Dugongs feed exclusively on seagrass and are found in shallow, protected
waters in tropical and sub-tropical regions where extensive meadows of
seagrass provide an abundant food source. The proponent considers that the
large difference between the wet and dry season estimates is due to large scale
regional movements of dugongs, possibly driven by seasonal variability in
seagrass abundance. The proponent notes that dugongs are likely to be visitors
to any subtidal seagrass and distribution data provided by the proponent does
suggest that dugongs move up and down the coast seasonally, with a higher
density of animals recorded offshore from James Price Point in July (Figure 19).
Highest concentrations were recorded off Carnot Bay in September.
The proponent’s benthic habitat modelling indicates extensive seagrass
meadows and less dense patchy communities along the Dampier Peninsula,
with the highest density seagrass found offshore towards the State waters
boundary in 10-20m water depth. These are known to include significant
ephemeral seagrass species which have been found off the Dampier
Peninsula, including off James Price Point and which are considered important
to dugongs on a seasonal basis. Previous surveys indicate these ephemeral
seagrasses reaching highest density in November/December then declining
over summer and recovering in winter (Masini et al., 2009).
It is possible, therefore, that the proponent’s surveys for dugong, undertaken in
March, July and September were not undertaken during peak seagrass
availability. The proponent has acknowledged that given that seagrass
communities are seasonally abundant, the results of the modelled seagrass
distributions in its study should be interpreted cautiously (DSD, 2010).
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It should also be noted that any dugongs in the area are included in the list of
species that local Traditional Owners hunt and catch at or near James Price
Point. They are a highly prized food source for Traditional Owners although it
is not known how much hunting occurs at James Price Point compared with
other locations on the Dampier Peninsula where there are more Traditional
Owners residing.
In summary dugongs can be found in reasonably large numbers in the waters
adjacent to James Price Point and any assessment of impact from this proposal
should be closely linked to predicted seagrass loss as a result of this proposal.
Permanent and temporary loss of seagrass is addressed under the key
environmental factor of benthic communities and habitat.

Figure 19: Dugong densities along the Dampier Peninsula during March,
July and September 2009
Fish
Within the Kimberley region, a large diversity of fish species are known to occur.
Within the coastal area, such as off James Price Point, fish diversity is not
considered to be as high compared with offshore areas such as the Rowley
Shoals (Allen, 1992).
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To identify the fish species that may be impacted the proponent surveyed sites
in coastal waters from Coulomb Point (15km north of James Price Point) to
Cape Boileau (18km south of James Price Point). The fish fauna was both
diverse and abundant with 116 species of fishes, sharks and rays identified.
None of the species recorded are exclusively endemic to the James Price Point
area. State protected Whale Sharks are wide ranging oceanic animals that may
transit waters offshore from the Dampier Peninsula but do not appear to occur
off the Dampier Peninsula in high numbers (DSD, 2010).
The local abundance of fish is understood to be important to Traditional Owners
as a source of food. Species of fish taken by Traditional Owners from or near
James Price Point are listed in Part 5 of the SAR (DSD, 2010).
The area is also valued for recreational fishing for other residents of the region.
Recreational fishing effort is more focussed, however, on areas with greater
structural complexity, such as on reefs offshore, which support demersal and
pelagic species.
Public Submissions raised concerns about important fish aggregation areas
such as “The Peanut” (approximately 22km offshore from James Price Point)
which are popular for boat-based fishing. However, these locations are in
Commonwealth waters and outside the jurisdiction of the State.
Sawfish
The proponent has only undertaken a desktop study of sawfish as part of the
SAR. No targeted surveys for sawfish were undertaken by the proponent and
no sawfish were recorded during the marine megafauna surveys or fish habitat
association surveys which targeted other marine fauna and fish species.
The Delegates note that there is limited information available on the distribution
and ecology of the State protected Freshwater Sawfish, Green Sawfish, Dwarf
Sawfish and Northern River Shark in Western Australian waters. Targeted
research demonstrates that the Kimberley and northern Pilbara are important
refuges for these protected sawfish species (and the Northern River Shark
(Morgan et al., 2011).
Sawfish appear to prefer estuarine habitat, which does not occur at James Price
Point, however, it is likely that all of the State listed sawfish species may be
present or pass through the area while migrating from nursery grounds to
feeding grounds (Morgan et al., 2009). This is particularly true for the Green
and Dwarf sawfish.
Introduced marine pests
This proposal for a new Browse LNG Precinct and port facility at James Price
Point increases the risk of introducing marine pests to the local and regional
marine environment due to increased international, interstate and intrastate
vessel movements associated with the proposal.
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Hull fouling, ballast water and ballast sediments associated with vessels are
recognised internationally as the main vectors by which marine pests are
transported into new ecosystems. Introduced marine pests can displace
endemic marine species and reduce biodiversity through competition, disease
or predation which can also threaten social and recreational values. Serious
incursions can have economic implications as well as environmental as they
can damage the viability of tourism, fishing and seafood industries as well as
delay expensive dredging projects.
The Department of Fisheries (DoF) advises that the Port of Broome has never
been surveyed for introduced marine pest species and the current status is
unknown. The National System for the Prevention and Management of Marine
Pest Incursions also reports no introduced marine pests which are known to
have established in this area, noting that the Port of Broome is not monitored
using nationally approved procedures.
Traditional Owners, pearl farmers and commercial and recreational fishers
have indicated concerns about the introduction of marine pests through
increased shipping traffic and expect that appropriate prevention and
management protocols to be implemented that are proportionate to the level of
threat.
The proponent considers that the introduction and establishment of introduced
marine pests, as a result of Browse LNG Precinct strategic proposal activities,
to be unlikely, due to the low endemism, high biodiversity and competitive
exclusion exhibited by existing biota (DSD, 2010).
However, the invasive colonial ascidian, Didemnum perlucidum, first recorded
in the Swan River in 2010 and now confirmed in several locations around the
coast of WA was also found in 2012 on oyster cages in Cygnet Bay
approximately 140km north of James Price Point. D. perlucidum can foul and
smother naturally-occurring marine organisms and habitat as well marine
infrastructure such as aquaculture equipment. It is now a focus for monitoring,
research and management by the State Government.
Public Submissions.
During the public review submissions from the public, non-government
organisations, research institutes and government agencies raised concerns
about the:





Importance of the James Price Point area to whale and calf migration, and
dolphins;
Extent, timing, methodology and scientific rigor of surveys in relation to
marine fauna, and therefore the validity of data and conclusions drawn from
them;
Lack of consideration for the importance of inter-nesting and post-nesting
habitat of turtles which will be at risk from shipping and onshore operations;
Relationship between turtles that nest at Barrow Island and migrate through
the James Price Point area;
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Impacts of underwater noise and vibration as a result of pile driving, marine
blasting, dredging dumping, seismic testing and drilling on marine fauna,
which may impact in particular dugongs, and communication between whale
mothers and calves;
Cumulative impacts on whales including from developments at Wheatstone,
Ashburton North, Anketell and Gorgon;
Importance of the area as evidenced by the diversity of fish being greater
than that of the Great Barrier Reef;
Lack of information about sawfish and the Northern River Shark;
Impacts to the migratory route of sawfish and Northern River Shark as a
result of infrastructure;
Unsubstantiated statements that mitigation measures for larger cetaceans
are suitable for smaller cetaceans;
Lack of consideration of smaller cetaceans (delphinids) which are likely to
be impacted in different ways due to different habitat requirements;
Threat of coastal zone development to snubfin and indo-pacific Humpback
dolphins which are considered data deficient and nearly threatened;
Lack of scientific knowledge regarding dolphins presence/absence,
abundance or habitat use in the entire Pilbara/West Kimberley that might
provide the basis to assess potential impacts of the development;
Lack of effort to identify and quantify the abundance of coastal delphinid
species, leading to unsubstantiated assumptions that they are not likely to
be impacted;
Impacts to acoustic communication between Humpback Dolphins and their
ability to maintain a cohesive group as a result of boat traffic and noise;
Fact that the ability to exhibit an avoidance response does not indicate that
species are not impacted at a population level or have long term effects to
distribution and abundance;
Fact that subspecies have not been differentiated which may impact on
assumptions about abundance distribution and impacts on protected
species;
Impacts to dugongs and dolphins from oil by covering nostrils, congesting
or damaging the respiratory system, and inhaling droplets of oil or oil fumes.
Dugongs may also ingest oil with seagrass or sediments, or suffer starvation
due to seagrass death;
Direct impacts to dugongs as a result of loss of sea grass through dredging
- potentially resulting in death or emigration of dugongs;
Limiting of access to foraging for dugongs which may result in delayed
breeding and reduced population growth;
Impacts to dugongs as a result of vessel movement within 50-500m
interrupting feeding which may lead to reduced energy intake, increased
energy expenditure and exclusion from preferred sea grass patches with
potential to lead to emigration, reduced fecundity or starvation;
Vulnerability of dugongs to large and/or high speed vessels due to their
delayed response to boats;
Behavioral disruptions to dolphins which may lead to displacement from
preferred habitat, reduced fitness and fecundity and therefore population
declines.
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Inference that as only 1 per cent of the dugong population was sighted at
James Price Point that only 1 per cent of the population would be
susceptible to impacts and that no population impact would occur. Also that
changes in dugong density over time and satellite tracking suggest that
dugongs transit the James Price Point area;
Lack of investigation into preferred habitat characteristics, and the relative
importance of these, as a result of studies for the SAR suggesting that
whales migrate north past James Price Point and south around the
Lacepede Islands;
Limitations of whale surveys including a sea state of four or higher and that
behavioral comparisons are biased towards mothers and calves, and by
observer bias;
Dry season vessel-based surveys are unlikely to be sufficient to establish a
baseline for turtles in the areas given the importance of turtles to Traditional
Owners;
Need for caution when considering dugong survey results and drawing
conclusions on the importance of the area to dugongs given the highly
variable nature of seagrass; Adequacy of mitigation and management to
protect the pearling industry which has been relatively free of parasites and
disease that have plagued the industry in other parts of the world;
Need for a quantitative assessment of the biodiversity risks and increased
susceptibility to invasive marine species;
Imperative for invasive marine pest management plans be prepared to the
satisfaction of the Minister for Fisheries - who has legislative responsibility
for introduced marine pests in WA; and
Support for the mitigation and management measures associated with
introduced marine pests.

The following recommendations were made by submitters:
 Further survey of Indo-Pacific and Snubfin Dolphins;
 Further survey for the proposed development areas (including pipelines) for
Humpback Whales and calves;
 Specific contingencies for protection of local and regional habitats for turtles,
dugongs, Humpback Whales, Indo-Pacific and Snubfin Dolphins;
 That surveys for dugongs and cetaceans be undertaken both during and
immediately after construction;
 That the Broome Port Authority (BPA) ensure that all vessel operators avoid
impacts to marine mammals consistent with the Wildlife Conservation
(Closed season for Marine Mammals) Notice 1998;
 That the BPA, Department of Transport and AMSA designate vessel
corridors that avoid critical habitat for dugongs and cetaceans specially
protected under the Wildlife Conservation Act 1950 and marine turtles;
 That all operational and support vessels log marine mammal information
and submit it to the Department of Environment and Conservation (DEC)
(now Department of Parks and Wildlife);
 That verification of underwater acoustic models be undertaken to determine
specific marine fauna management zones;
 Development of noise management procedures for pile driving and blasting;
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No anchoring to occur in proximity to the Lacepede Islands or mainland
turtle nesting beaches;
Best practice lighting to be applied, including zero light horizon at all turtle
nesting beaches; and
Dredges be fitted with tickler chains and overflow screens, no pumping
occurs in transit; stop pumping when drag head is more than 0.5m from sea
floor; and all accessible machinery inspected after each dredge cycle.

In response the Delegates have addressed key issues relating to gaps in
scientific knowledge, and areas of uncertainty, on population abundance,
structure, connectivity and critical habitats. Strong concerns were also raised
about the predicted extent and severity of potential impacts to the different
marine fauna groups e.g. from underwater noise, loss of habitat, vessel
movements and introduced marine pests.
The Delegates have also considered concerns over the timing, methodologies
and rigour of the proponent’s marine fauna surveys as well as the proponent’s
conclusions from these studies. The Delegates have considered these
concerns (and the proponent’s responses), which were submitted in 2011,
along with new scientific information that has become available, to inform its
assessment of impacts to each marine fauna group.
Assessment of Significance of Impacts
Potential environmental impacts from this development can be divided into
those that are expected to result from construction activities (e.g. dredging, pile
driving and blasting) and those that will be associated with the ongoing
operation of the port and adjacent facilities (e.g. light emissions, industrial
discharges, vessel movements and accidental oil and/or chemical spills to the
marine environment).
Marine Turtles
The likely potential impacts to marine turtles associated with construction and
operations of the proposed precinct include:
Construction:
 Mortality or physical injury from entrainment during dredging;
 Mortality, physical injury or behavioural disturbance from percussive
effects from blasting;
 Temporary and permanent loss of foraging habitat from dredging
activities/marine development footprint; and
 Temporary and permanent loss of foraging habitat from sediment
deposition and turbidity.
Operation:
 Behavioural disturbance from light emissions and noise;
 Physical injury or mortality from vessel strikes;
 Marine industrial discharges or release of contaminants from general
port operations; and
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Physical injury or mortality, behavioural disturbance or loss of habitat
from accidental oil and/or chemical spills.

The Delegates acknowledge that community surveys reported 14 more turtle
nesting sites in areas along the coastline adjacent to the proposal than were
reported by the proponent in the SAR. However, when compared to the
Lacepede Islands and at other locations in the Pilbara and Kimberley it is likely
that the coastline adjacent to James Price Point is not a major turtle rookery
(EPA, 2010).
It is possible that the coastal characteristics around James Price Point make
the local beaches unsuitable for nesting compared to beaches that support
major turtle rookeries elsewhere in the region. This is possibly due to higher
than optimal sand temperatures due to dark colouration, tidal inundation, incline
of the beach, rocky substrate around the coastal zone and limited space for
nesting between the aeolian sands and the intertidal platform. Loss of the
limited nests within the proposal area, therefore, is not expected to significantly
increase the level of threat to marine turtle species and populations as a whole.
While some turtles may be impacted by percussive effects from blasting or
entrainment during dredging, experience from other dredging projects off
Western Australia where turtles are prevalent, indicates that the numbers
affected are not likely to significantly increase the level of threat to these species
or impact the population as a whole. In the rare situation where multiple deaths
have been caused by dredging, imposed conditions ensured that the incidents
were reported and management responses were implemented which limited
further mortalities.
On the available evidence, the Delegates accept that high numbers of turtles
forage or travel through the coastal waters off James Price Point and that the
most significant direct and indirect impacts to turtle habitat will be from dredging
and installation of port and marine infrastructure. This is supported by the
proponent’s survey results which indicate a wide distribution and abundance
across the Dampier Peninsula study area. Green Turtles were the most
commonly observed along with Flatback and Hawksbill turtles. It is reasonable
to assume that most of these turtles are utilising the high density and diversity
of benthic organisms in the area, such as seagrass, filter feeders and
macroalgae which are an important food source.
Green Turtles when they mature and move into shallow, sub-littoral habitats
have a largely herbivorous diet feeding principally on seagrass, macroalgae
and mangrove fruits. This explains why they were the most observed turtle
species by the proponent given the availability of suitable foraging habitat.
Flatback Turtles are carnivorous feeding mostly on jellyfish and other
invertebrates (DEWHA, 2009). They are known to forage in shallow inshore
waters and bays and were observed in the nearshore waters adjacent to James
Price Point where they were possibly foraging on the high densities of jellyfish
which have been observed (D. Waayers, 2010).
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Hawksbill Turtles generally forage in benthic habitats such as coral and rocky
reefs, where they feed on sponges, molluscs (gastropods, bivalves and
cephalopods), cnidarians, seagrass and seaweed. They are known to feed on
reefs adjacent to the mainland Kimberley coast (Prince, 1994) and were
observed in waters just south of James Price Point.
The adult Loggerhead Turtle is also carnivorous feeding primarily on molluscs
(gastropods and bivalves), echinoderms, cnidarians, crustaceans and fish
(Limpus, 2008). They are also likely to forage in the proposal area given the
availability of suitable foraging habitat.
This information would suggest that Green Turtles are the most susceptible to
impacts from this proposal being the most observed species and given the
predicted loss of their foraging habitat. Seagrass is abundant in the nearshore
and offshore waters off James Price Point and Sargassum species and other
species of macroalgae grow on inshore reefs in this area. Nevertheless, there
is suitable foraging habitat for all these turtle species that could be temporarily
or permanently lost from dredging activities or the marine development
footprint.
Recent satellite tracking and tag-recapture data shows that marine turtles
demonstrate strong site fidelity to foraging and migration areas, much as they
do for nesting beaches (Turtle Island Restoration Network, 2014). This adds
greater significance to protection of the benthic communities and habitats that
are important to turtles.
The Delegates consider that the most likely cause and extent of impacts to
marine turtles from this proposal will be due to temporary and permanent loss
of habitat that supports them.
The Delegates recommend that dredging and construction activities are
undertaken using contemporary best-practice monitoring and management
techniques to ensure that impacts to benthic habitat, including habitat important
to turtles, is minimised. It is expected that loss of turtle habitat will not be so
great as to have a significant impact at the population level. These specific
recommendations for management of dredging impacts are described in the
assessment of the factor Benthic Communities and Habitat. The recommended
conditions for dredging include provisions for the protection of turtles.
The Delegates also consider that further direct and indirect impacts to foraging
habitat from this proposal may result from changes to coastal processes if they
are not managed correctly. The Delegates have made specific
recommendations for management of impacts to coastal processes in its
assessment of that factor (see section 3.2).
Furthermore, although impacts to turtles are not likely to be at a population level
the Delegates noted the likelihood of some unavoidable significant residual
impacts due to loss of habitat and dredge/vessel strike mortality. To
counterbalance these impacts to turtles, the Delegates have recommended that
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future proposals deal with knowledge gaps and significant residual impacts
through an offsets program.
Sea snakes
Sea snakes are abundant and widely distributed along the Dampier Peninsula,
including off James Price Point. Similar to turtles, the main potential threats to
sea snakes from the proposal are:



Mortality/physical injury from entrainment in dredges; and
Temporary or permanent loss of habitat.

The proponent has predicted that sea snakes are likely to exhibit behavioural
and avoidance responses to dredging activities and that the risk of impact can
be significantly reduced by the use of standard mitigation measures and
protection devices. Although there is limited information available to support
this statement, the Delegates do consider that contemporary best-practice
monitoring and management techniques will reduce the level of mortality or
physical injury to sea snakes from dredging as well as ensuring that impacts to
habitat important to sea snakes are not so great as to have a significant impact
at the population level.
The Delegates, therefore, made specific recommendations for management of
dredging impacts in its assessment of the factor Benthic communities and
habitat.
Humpback Whales
The likely potential impacts to Humpback Whales associated with construction
and operations of the proposed precinct include:
Construction:
 Mortality, physical injury or behavioural disturbance from percussive
effects from marine piling or blasting; and
 disruption of migration, breeding, calving or resting due to dredge noise
and plume.
Operation:
 Behavioural disturbance from vessel movements and noise;
 Physical injury or mortality from vessel strikes; and
 Physical injury or mortality or behavioural disturbance from accidental oil
and/or chemical spills.
The Delegates note the recovery of the Breeding Stock D Humpback Whale
population from over-exploitation and near extinction has occurred at the same
time as the rapid development of the resource industry and exports in the northwest of Western Australia and subsequent increase in shipping movements in
State and Commonwealth waters.
Further, while these activities will have had some impacts on whales including
behavioural disruption, stress, injury and mortality, the full extent of these
impacts is not clear due to lack of available data. It is reasonable to conclude,
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due to recovery rate and current estimates of numbers, that there has been no
significant impact at the population level.
However, as this proposal is located in the coastal waters of the Kimberleyprimary breeding grounds of the Humpback Whale - and where there has been
very little industrial development in comparison to the Pilbara, due
consideration needs to be given to potential impacts and management actions
to minimise impacts.
From the distributions presented by the proponent in Figure 18, the Delegates
consider that roughly 90 per cent or more of Humpback Whales appear to travel
north more than 8km from the coastline between June and November. By
applying contemporary population estimates and growth rates the OEPA
advised the Delegates that for 2014, for both the northerly and southerly
migration, there could reasonably be almost 4000 Humpback Whales that could
pass within 8km of the James Price Point coastal area.
Recent community based survey results and information provided for this
assessment suggest that the proponent may have underestimated the number
of whales, including mothers and calves, likely to be found within 8km of the
proposal and subsequently the importance of the area as a resting or nursing
ground. Inconsistent methodologies between different surveys make it hard to
estimate accurately the number of whales that travel within a short distance
from James Price Point.
The Delegates consider that a higher number of mothers and calves frequent
the waters off James Price Point than was estimated in the SAR and that the
waters off James Price Point are used as a resting or nursing ground, however,
it is accepted that calving is more common between Beagle Bay and Camden
Sound to the north.
The Delegates acknowledge the increased shipping traffic and risk of vessel
strike that will occur during operation of the Browse LNG Precinct and that this
may have negatively impact whales within the vicinity of the main navigation
channels. However, the Delegates consider that imposed management of
vessel and cetacean interactions can reduce the likelihood of any impacts to an
acceptable level. The recovery of the whale population over the last 50 years
of intense industrial development and increased shipping off north-west
Australia supports this. The Delegates have recommended conditions to help
reduce the likelihood of these impacts.
The proponent’s dredge modelling and estimations of whale numbers indicate
that 60-70 per cent of the population would be out of the zone of influence of
the dredge plume. Although this clearly indicates that a large number of whales
may come in contact at some point with turbidity associated with the dredge
plume and as such visibility may be affected, it is not anticipated that this will
significantly impede the movements of whales as they are thought to rely
primarily on acoustic senses for navigation and to monitor their environment,
rather than visual sources (Simmonds et al., 2004). The Delegates accept that
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because whales may use tactics to avoid turbid waters, the plume may lead to
some displacement of individual whales.
With the offshore disposal of dredge material, for both capital and maintenance
dredging, in Commonwealth waters, it is reasonable to assume that there may
be some additional impacts to whales further offshore from disposal of dredge
material, however, these impacts will be addressed under the provisions of the
Commonwealth Environment Protection (Sea Dumping) Act 1981.
Underwater noise generated by marine piling and blasting can interfere with
communications between cetaceans, and disturb, injure or kill marine animals
if sound pressure levels occur at extreme levels and in close proximity (Southall
et al., 2007). The proponent’s most contemporary revised modelling of
underwater sound data showed that the predicted zone of potential physical
injury could extend 12m from piling operations and the zone of potential
behavioural disturbance could extend 4500m (DSD, 2012). This revised
predicted zone of physical injury is less than the 60m presented in the SAR but
the revised zone of potential behavioural disturbance is significantly greater
than the 250m presented in the SAR.
The proponent’s revised modelling of noise impacts is comparable with zones
of potential behavioural disturbance identified for other recent port
developments within north-west Western Australia. The Delegates note that the
proponent’s revised underwater noise modelling results and whale distribution
observations places about 90 per cent of the Humpback Whales migrating up
and down the coast past off James Price Point beyond the zone of potential
disturbance from piling activities. This distance from the port area would also
mitigate significant impacts to most of the population from other lower-level
noise, such as dredging and rock dumping, noting again that offshore spoil
disposal has not been considered as part of this assessment.
The Delegates consider, however, that the zone where noise from piling
activities could cause behavioural disturbance may extend up to 7.5km
offshore. This could result in potential impacts to about 10 per cent of migrating
whales utilising the waters closer to shore, including mothers and calves.
Sound is the primary method of communication between whales. For example
between mothers and calves, allowing them to stay together, or facilitating
interaction between males and females. This brings special emphasis to the
issue of underwater noise, especially when they cannot see each other such as
at night or if they move through an area of severe turbidity from the dredge
plume. Calves are considered to be especially vulnerable to behavioural
disturbance from underwater noise. In addition to the underwater noise from
piling, the noise intensity created by dredging, rock dumping and vessel
movements is known to be significantly higher than ambient levels or whale
signals and could also disturb communications between whales within this
near-shore zone.
Accordingly, and to ensure impacts are not significant, the Delegates have
recommended conditions that require that severe noise emissions are avoided
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between sunset and sunrise during the peak southern migration period of
mother and calf Humpback Whales. Prohibition of night time pile driving and
blasting from June to November is recommended. The Delegates have
recommended further conditions relating to monitoring and management of
underwater noise and the development and implementation of relevant
management plans to ensure that the acoustics of the proposed development
do not have a significant impact on local whales. These include collecting
baseline data, monitoring cumulative impacts, validation of models and the
development of marine fauna management zones.
While it is likely that there will be some residual impacts to individual whales,
the Delegates consider that impacts which may affect Humpback Whales at the
population level are unlikely and can be managed to an acceptable level,
provided the recommended conditions for marine fauna interaction are met.
Noting also the application of standard cetacean interaction guidelines within
these conditions - consistent with Commonwealth requirements.
The Delegates consider, however, that although impacts to whales are not likely
to be at a population level, there will be some unavoidable residual impacts. To
maximise the level of protection to whales the Delegates recommend derived
proposals deal with knowledge gaps and residual impacts through the
development of an offsets program.
Dolphins
The likely potential impacts to dolphins associated with construction and
operations of the proposed precinct include:
Construction:
 Permanent or temporary loss of foraging habitat from dredging and
marine construction activities;
 Mortality, physical injury or behavioural disturbance from percussive
effects from marine piling or blasting; and
 Disruption of feeding and communication from dredge noise and plumes.
Operation:
 Disruption of feeding and movements from coastal infrastructure;
 Behavioural disturbance from vessel movements and noise;
 Physical injury or mortality from vessel strikes; and
 Physical injury or mortality, behavioural disturbance or loss of habitat
from accidental oil and/or chemical spills.
There is an increasing understanding of the marine fauna of Dampier Peninsula
coast, however, further specific research is required on the coastal dolphin
abundance, population structure, connectivity and habitat use within the
immediate development area and along the western Dampier Peninsula coast.
The Delegates note that the proponent undertook a Dolphin Review in 2012
which collated data collected from the proponent’s aerial and vessel surveys
and concluded that although they can be found there occasionally, the James
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Price Point area does not appear to be of particular importance to coastal
dolphins (RPS, 2012).
Based on the available information, coastal dolphins appear to occur in
relatively small isolated populations within a fragmented distribution and that
the maintenance of connectivity between populations is highly important for
population viability (Brown et al. 2014b). Coastal dolphin species are also
reported to show moderate levels of site fidelity, making them potentially
vulnerable to habitat degradation and loss given their coastal distribution (Parra
et al., 2006a).
Recent independent studies have identified resident populations of Australian
Snubfin Dolphins at Cygnet Bay and Roebuck Bay as well as individual
Australian Humpback Dolphins (Brown et al. 2014a; Brown et al. 2014b). The
results from the studies provide confidence that shallow protected
environments are important to both species as they provide large areas of
suitable foraging habitat which these animals would appear to be reliant upon.
The Delegates note, however, that no dolphin surveys have been undertaken
in the vicinity of Carnot Bay, Barred Creek or Willie Creek and that no population
estimates exist for these locations or Pender Bay to the north of James Price
Point. As such it is not unreasonable to assume that other small populations
may occur at these locations where there is similar habitat.
The Delegates accept that the near shore environment, in particular shallow
protected bays and estuarine environments, is clearly important to the
Australian Humpback Dolphin and Australian Snubfin Dolphin. Cygnet and
Roebuck Bay are not expected to be affected by this proposal, however, the
areas in the vicinity of Carnot Bay, Beagle Bay, Barred Creek and Willie Creek
are closer to James Price Point and within the predicted ZoI of dredging
associated with this proposal.
The proponent predicts in the SAR that the ZoI from dredging at James Price
Point may extend across a distance of more than 100km from north to south.
More contemporary modelling shows that potentially suitable foraging habitat
some distance from James Price Point, such as around Carnot and Beagle
Bays to the north and Barred Creek and Willie Creek to the south, are within
the revised ZoI and are likely to be affected by the dredge plume, noting that in
the ZoI no detectible impacts on benthic biota are predicted.
These locations, however, are not within the revised ZoMI where sub-lethal
and/or recoverable impacts to benthic organisms are predicted to occur. The
Delegates consider it unlikely, therefore, that there will be detectible impacts
from dredging on habitat that supports coastal dolphins within any of the
sheltered bays or creeks along the Dampier Peninsula. However, it is
reasonable to assume that lower visibility could modify behaviour.
The Delegates accept that these two species appear to favour nearshore
shallow protected waters normally <15m deep (Brown et al. 2014b), which off
the proposed precinct area is confined to a narrow strip on a low tide; noting
that bathymetric data indicates more suitable depth water just to the north of
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James Price Point. From the available evidence, the Delegates consider it
unlikely that the immediate development area contains a resident population of
coastal dolphins due to limited shallow protected waters and suitable habitat.
However, while there is more suitable habitat elsewhere on the Dampier
Peninsula, to the north and south, the Delegates consider that some dolphins
do travel through the waters off James Price Point as they move between
preferred foraging grounds or between populations. Protection of movement
corridors is considered important for the occasional dispersal of breeding
individuals between local populations which results in the gene flow required to
maintain the evolutionary potential of these small populations of dolphins
(Brown et al. 2014b).
Accordingly, the Delegates consider it very important to avoid or minimise
impacts from coastal development that could result in reduced access to
foraging habitat or impede the movement of dolphins up and down the Dampier
Peninsula coast e.g. from dredging, underwater noise or marine infrastructure.
The Delegates note from the Response to Submissions that one of the earlier
concept designs for the port (SAR Part 7, Figure 3-3) suggests that the
breakwater will not be connected to the shoreline and that the jetties will be of
a trestle pylon design thus allowing unhindered movement of marine fauna. The
Delegates recommend that components such as these are included in the final
precinct design, to ensure that impacts to local dolphins are minimised and
connectivity between populations is maintained along the coast.
The Delegates consider it unlikely that there is a resident population of coastal
dolphins in the immediate vicinity of the development area and, therefore, if
designed and managed appropriately the proposal is unlikely to have a
significant impact on the viability of coastal dolphins at the population level.
However, the Delegates recognise that some uncertainty remains and that it is
important to address the knowledge gaps on the local abundance, population
structure and critical habitats for these coastal dolphin species to ensure that
proponents can design and manage future proposals to avoid and minimise
impacts to individual dolphins that may be feeding or moving through the area.
Accordingly the Delegates recommend a condition requiring the development
and implementation of a Coastal Dolphin Survey and Management Program.
The objective of this condition is to ensure, through gaining a better
understanding on population structure, connectivity and critical habitats that
proponents of future proposals will be able to design and manage the proposal
to avoid or minimise impacts at the individual level and maintain viability at the
population level.
The Delegates understand that there is no prospective proponent to construct
the proposed facility at the precinct at this stage and that construction activities
are not expected to begin for several years. This allows a significant amount of
time to undertake monitoring and research to address the gaps in knowledge
that would allow the proponent of a derived proposal to further assess and
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mitigate impacts and to make informed management decisions that will
adequately protect these animals.
These timeframes would allow proponents to utilise quantifiable assessment
tools, such as Potential Biological Removal, to demonstrate that impacts to
coastal dolphin populations are not greater than predicted and the proposal
meets the objective of recommended condition 15 in Appendix 4 i.e. does not
threaten the viability of Australian Humpback Dolphin and Australian Snubfin
Dolphin populations along the western Dampier Peninsula coastline. This would
also provide the Delegates with confidence when considering declaring
proposals submitted as derived proposals. The Delegates expect that the
Coastal Dolphin Survey and Management Program will capture the required
data to carry out quantitative assessments.
The Delegates therefore recommend that a Coastal Dolphin Survey Plan is
developed and implemented at least 18 months prior to commencement of
marine construction activities and that a Coastal Dolphins Management Plan,
based on the findings of the Survey Plan, should be developed and
implemented prior to commencement of marine construction activities.
The Delegates have also recommended conditions to protect dolphins and
other marine fauna as far as practicable from dredging, piling, drilling, blasting
and vessel movements. The application of standard cetacean interaction
guidelines within these conditions, consistent with Commonwealth
requirements, will assist in protecting dolphins in the vicinity of the development
area.
The Delegates also note that to address the key knowledge gaps identified
through this and previous environmental impact assessments, and to support
the management and conservation of coastal dolphins and other marine fauna,
the Board of the Western Australian Marine Science Institution (WAMSI) has
endorsed the development of a Marine Wildlife Node within WAMSI in
consultation with relevant government departments and research providers.
The Marine Wildlife Node will allow a collaborative multi-disciplinary effort and
focal point to consolidate existing knowledge of these species and to undertake
targeted research with the objective of significantly improving knowledge on the
Australian Snubfin and Humpback dolphins along the southern Kimberley and
the Western Australian coast more broadly.
The Delegates strongly support such an initiative, particularly since the recent
identification of the Australian Humpback Dolphin as a separate species to the
Indo-Pacific Humpback Dolphin (Jefferson and Rosenbaum, 2014). The
Delegates also note that a coordinated research program such as this could be
utilised to implement the Delegates’ recommended condition for a Coastal
Dolphins Survey and Management Program.
Dugongs
The likely potential impacts to dugongs associated with construction and
operations of the proposed precinct include:
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Construction:
 Loss of critical habitat from dredging and marine development footprint;
 Disruption of feeding and movements from coastal infrastructure;
 Mortality, physical injury or behavioural disturbance from percussive
effects from marine piling or blasting; and
 Dredge noise and plume disrupting feeding and communication.
Operation:
 Behavioural disturbance from vessel movements and noise;
 Physical injury or mortality from vessel strikes; and
 Physical injury or mortality, behavioural disturbance or loss of habitat
from accidental oil and/or chemical spills.
The Delegates note that significant numbers of dugongs are found off the
Dampier Peninsula and that protection of seasonal sea-grass habitats is a key
element in maintaining healthy dugong populations. Dugongs feed almost
exclusively on seagrasses, which occur seasonally in extensive meadows
offshore along most of the Dampier Peninsula including James Price Point.
The Delegates note that loss of foraging habitat can result in dugongs risking
starvation, moving to find seagrass elsewhere or delaying breeding. The
Delegates also note that any displacement of dugongs puts added pressure on
the remaining seagrass resources that would be required to sustain the
population as a whole.
The proponent found the highest density of dugongs across the study area in
Roebuck Bay to the south of the proposal which appeared to have the most
stable population of dugongs, including calves. A greater number of dugongs
were also found in areas inshore of the Lacepede Islands (off Beagle Bay) and
around Carnot Bay. These areas support significant seagrass abundance and
are clearly important feeding grounds for dugongs.
The proponent’s estimates of dugong population along the Dampier Peninsula
range from 930 individuals to about 1774 across the study period. The
proponent concludes that dugongs mostly transit the area around James Price
Point foraging on seasonal seagrass food resources and that it did not appear
to have any particular significance for the distribution of dugongs, adults or
calves.
The Delegates note that dugong distribution appears to change off James Price
Point on a seasonal basis and at a lower density than areas to the north and
south. The Delegates consider it is likely that the difference in observed
dugongs is due to animals transiting the area in search of food resources.
However, there is limited information on inter-annual variability in seagrass
abundance and distribution so the actual level to which dugongs in the area are
resource limited is unclear. There is also a level of uncertainty surrounding the
method and timing of the proponent’s dugong surveys.
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Due to these areas of uncertainty the Delegates do not entirely support the
proponent’s conclusion that this area is not important to dugongs and it only
supports a transient population.
The proponent’s density estimates are derived by dividing the number of
dugong recorded by the area surveyed. From the proponent’s 2009 near-shore
surveys, the density of dugong over an area of about 9,500km 2 is thought to
vary seasonally between about 0.1 to 0.19 animals per square kilometre.
However, the proponent’s density estimates do not consider the relative
importance of various parts of the survey area. There is little known about the
seasonal variability of seagrass distribution and biomass in the area but clearly
shallower areas out to the 20m depth contour could possibly support seagrass
on a seasonal basis. This area is clearly of the highest value to foraging
dugongs along the coast rather than deeper waters where minimal sunlight to
the seabed limits seagrass abundance and productivity.
Due to these issues the Delegates have considered a worst case scenario
where all of this coastal area (i.e. ≤ 20 metres depth) is habitat capable of
supporting foraging dugongs, including bays and coastal waters between Cape
Leveque and LaGrange Bay, and that the number of dugongs in the area is
1774, the upper limit of the proponent’s estimates.
By applying this rationale the recalculated area of habitat capable of supporting
seagrass (i.e. ≤ 20 metres depth) and thus foraging habitat for dugong is about
6000km2. Subsequently, from a population estimate of 1774, the dugong
density estimate increases to 0.296 animals per square kilometre.
The area where construction activities at James Price Point could result in
permanent or recoverable seagrass loss (i.e. within 5 years), based on the
proponent’s revised modelling and predicted ZoMI, stretches about 25km from
north to south. The total area of potential loss, therefore, out to the 20m depth
contour is approximately 180km2.
If this area potentially supports a maximum density of 0.296 animals per square
kilometre, then construction of the port and associated facilities could potentially
impact up to 53 of the estimated 1774 animals. This worst case scenario
represents potential impacts or displacement of approximately 3 per cent of the
population of dugongs along the Dampier Peninsula for up to five years. These
impacts could include a higher risk of starvation, displacement or even delayed
breeding. The Delegates would consider this outcome as a significant residual
impact if it occurred.
However, the Delegates expect that actual impacts to seagrass will be of a
considerably lesser extent and duration than the scenario outlined above. This
is due to the high resilience of seagrass communities and their ability to recover
from disturbance and is supported by advice from the OEPA, based on their
experience with other large scale dredging projects in the Pilbara. It is unlikely;
therefore, that loss of seagrass habitat off James Price Point will be so
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significant in extent and duration as to have an impact on the long term viability
of the dugong population.
Accordingly the Delegates consider that its objectives for the protection of
dugongs are likely to be met given the conditions it has recommended to
manage dredging and limit seagrass loss as well as impacts to dugongs and
other marine fauna from piling, drilling, blasting and vessel movements. The
Delegates also note that the application of standard cetacean interaction
guidelines, for whales and dolphins, consistent with Commonwealth
requirements, such as the presence of marine fauna observers, will also assist
in protecting these marine mammals.
The Delegates, however, consider that although impacts to dugongs are not
likely to be at a population level there will be some unavoidable residual
impacts. To maximise the level of protection to dugongs the Delegates have
recommended an offset program for future proposals to deal with knowledge
gaps and residual impacts.
Fish
The Delegates consider that the extent and severity of impacts to commercial
and recreationally important fish species will be due to loss of habitat from
construction activities and the marine development footprint.
Permanent and recoverable impacts to benthic communities and habitats from
the proposal are predicted to occur about 25km from north to south over an
area of about 180km2. This area contains a variety of habitats and the degree
of impact to fish species depends on the importance of these habitats to the
various fish species in the area.
The James Price Point area, which includes sandy seabed and seagrass,
macroalgae and filter feeder communities, contains a diverse range of fish
species known to inhabit these types of benthic habitats. The higher habitat
diversity and complexity north and south of James Price Point (off Coulomb
Point and Quondong Point) are clearly important to many species, but there
does not appear to be a strong association of particular fish species and habitat
types with the James Price Point area.
The Delegates consider that, although it is not expected that large amounts of
fish would suffer injury or mortality, these species may be displaced from these
areas until the habitats recover from the effects of construction. This could
obviously temporarily reduce the value of the area as a source of fish to
Traditional Owners or recreational fishers.
However, from advice provided by the OEPA based on their experience with
other similar dredging proposals, the Delegates expect that impacts to
important fish habitats will be managed such that the extent and severity of
temporary impacts will be significantly less than the approved loss of habitat
that the proponent is seeking. The Delegates have recommended conditions
for the management of dredging operations to ensure that impacts to habitat
important to fish are managed to an acceptable level.
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Sawfish
The likely potential impacts to sawfish are associated with construction of the
proposed precinct and include:



Disruption of feeding and movements from coastal infrastructure; and
Loss of critical habitat from dredging and marine development footprint.

The Delegates consider that through management of dredging operations it is
unlikely that impacts to foraging habitat from construction activities off James
Price Point will be so significant in extent and duration as to affect sawfish at a
population level.
It is likely though that all of the State-listed sawfish species may travel through
the area parallel to the shore and that negative interactions may arise through
coastal infrastructure of the project affecting sawfish movement in shallow
water. The Delegates consider therefore that there will be some residual
impacts to sawfish as a result of this proposal. To maximise the level of
protection to sawfish the Delegates have recommended a condition for future
proposals to deal with any significant residual impacts.
The Delegates note from the Response to Submissions that one of the earlier
concept designs for the port (SAR Part 7, Figure 3-3) suggests that the
breakwaters will not be connected to the shoreline and that the jetties will be of
a trestle pylon design thus allowing reasonably unhindered movement of
marine fauna along the coast.
The Delegates recommend that components such as these are included in the
final LNG precinct design to ensure that the migration of sawfish is impeded as
little as possible. The Delegates note that the proposed Integrated Marine
Facility is likely to result in a section of coast (up to 1.8km) with no intertidal
area.
Introduced Marine Pests
While the proponent considers that the risk of the introduction of marine pests
is low, the Delegates consider that the environmental values of the Kimberley
marine ecosystem are of international importance and the introduction and
establishment of marine pests could have significant negative consequences
for the marine environment.
The Delegates also note that marine pests could be transported to the local
marine environment from overseas, between states within Australia, and within
WA itself. Furthermore, if established, a marine pest could be very difficult or
potentially impossible to eradicate. This is demonstrated by the spread of
Didemnum perlucidum around the coast of Western Australia despite significant
management efforts by the State government and industry.
The Delegates note that this potential threat is of considerable concern to
individuals or groups who made public submissions, particularly pearl farmers
in the vicinity of the proposal. These concerns appear to be valid in light of the
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confirmed finding of D. perlucidum on oyster cages at Cygnet Bay
approximately 140km north of James Price Point. To address this concern the
proponent has proposed that a management program for introduced marine
pests is prepared and implemented to apply to vessels, barges and immersible
equipment that enters and operates within the Browse LNG Precinct (DSD,
2010).
The DoF is the lead agency for marine biosecurity in Western Australia as it is
the agency with the most expertise and capability. The DoF has developed
marine pest management guidelines which outline how proponents can avoid
introducing pests and therefore avoid committing an offence under the State
legislation.
To support these regulations and guidelines, and to impart clarity and
consistency to marine pest reporting, monitoring and management
requirements, the DoF has developed the Western Australian Prevention List
for Introduced Marine Pests (June 2014). A series of voluntary guidelines on
preventing and managing biofouling has also been prepared as part of the
National System for the Prevention and Management of Marine Pest
Incursions.
However, the DoF is currently still developing new legislation and regulations
that will provide the head powers to manage the threat of introduced marine
pests in State waters without the need for Ministerial conditions under the EP
Act.
The Delegates consider that the threat from introduced marine pests is
potentially significant and recommends a condition, based on advice from the
DoF, to protect against the introduction of introduced marine pests during
implementation of the proposal, which includes both construction and ongoing
operations.
The purpose of this condition is to ensure that the proponent develops a risk
assessment procedure, monitoring program and management strategies that
are consistent with State and Commonwealth guidelines, developed in
consultation with the DoF. The recommended condition to address the threats
associated with non-trading vessels (e.g. dredges), is provided in Condition 16.
Monitoring and management should focus on prevention, early detection and
rapid eradication if introduced marine pests are detected.
The threats associated with trading vessels (e.g. LNG tankers) will be managed
by the Australian Quarantine and Inspection Service, which has set mandatory
ballast water management requirements as well as guidelines for managing
bio-fouling.
The Delegates consider that if these arrangements are followed and the
recommended conditions are implemented correctly, then the threat from
introduced marine pests can be managed to an acceptable level.
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Mitigation Hierarchy
The proponent has undertaken a number of measures to avoid and minimise
the impacts on marine fauna. These include siting the proposal in an area that
does not contain mangroves, which are a high value habitat for marine fauna,
and siting the project south of James Price Point itself to avoid areas of higher
value benthic habitat for marine fauna. Other proposed measures to minimise
impacts include mapping of whale aggregation areas and foraging areas for
dugongs to allow vessels to avoid these areas and managing blasting activities
to reduce potential impacts.
Recommended conditions
The Delegates acknowledge that there are gaps in knowledge for most marine
fauna species that are found in or move through the waters off the Dampier
Peninsula and Kimberley coastline. In light of the available information, if
designed and managed appropriately, the LNG precinct - while having some
unavoidable residual impacts on all these marine fauna groups - is not likely to
have an impact on the long term viability of any species at the population level.
To provide the most contemporary and baseline status in regard to the marine
fauna found at James Price Point to ensure that impacts to marine fauna are
minimised, the delegates have recommended a condition requiring a Marine
Fauna Baseline State Report.
The Delegates note the importance of dugongs, turtles and fish to Traditional
Owners of the proposal area and have recommended that construction and
operation of the Browse LNG Precinct is managed to avoid or minimise any
potential local reduction in abundance of these animals or loss of value to the
Traditional Owners of the area. The Delegates also recommend that Traditional
Owners are appropriately and effectively consulted in relation to the
management of dugongs and marine turtles prior to any construction activities.
The Delegates have recommended conditions to protect marine fauna as far as
practicable from dredging, piling, drilling, blasting and vessel movements. The
application of standard cetacean interaction guidelines within these conditions,
consistent with Commonwealth requirements, will assist in protecting marine
fauna in the vicinity of the development area.
A specific condition for coastal dolphins has been recommended. The
Delegates consider that future proponents should address the knowledge gaps
on abundance, population structure, connectivity, movements and habitat
usage of coastal dolphins along the western Dampier Peninsula coast,
including off James Price Point - prior to commencement of marine works for
the proposal.
Accordingly, the Delegates recommend a condition requiring the proponents of
future proposals to develop and implement a Survey and Management Plan for
coastal dolphins to gain information allowing proponents of future proposals to
avoid or minimise impacts at an individual level and to maintain viability at the
population level.
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It is recommended that the Coastal Dolphin Survey Plan is developed and
implemented at least 18 months prior to commencement of marine works and
that the Coastal Dolphins Management Plan - based on the findings of the
Survey Plan - be developed and implemented before commencement of marine
works.
To address significant residual impacts to marine fauna the Delegates
recommend a condition requiring future proponents to develop an Offset
Program consistent with the Western Australia Government Environmental
Offsets policies and guidelines.
The Delegates recommends that proponents of future proposals should
systematically address existing knowledge gaps for turtles, dugongs and
Humpback Whales, relating to population abundance, structures, connectivity
and critical habitats with a particular focus on the James Price Point area and
the Dampier Peninsula more broadly.
This should be done either by the proponent designing and undertaking
targeted research, or by contributing to coordinated research programs such as
the Western Australia Marine Science Institution Marine Wildlife Node. The
objective of these offsets is to ensure that design features, management
measures and operating controls of future proposals are appropriate and
minimise impacts and risk at the individual level while ensuring maintenance of
viability at the population level.
In relation to introduced marine pests, the Delegates consider that these can
be managed to an acceptable level if established State and Commonwealth
regulations, policies and guidelines are followed, along with the correct
implementation of the Delegates’ recommended conditions.
Summary
The Delegates have paid particular regard to:
(a) Measures taken to avoid and minimise impacts on marine fauna;
(b) Results of surveys by the proponent and others that detail the conservation
significant marine fauna found in the area;
(c) Limited suitable habitat for nesting turtles occurring at James Price Point;
(d) Predicted extent and duration of impacts to known critical habitats;
(e) Proposed measures to address knowledge gaps of conservation significant
marine fauna;
(f) Impacts to specially protected fauna are considered a significant residual
impact and a offset is required under current State Government policy
(g) Proposed application of management and guidelines to minimise
construction and operational impacts; and
(h) Experience with managing similar proposals in WA.
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Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Marine fauna) can be achieved
provided conditions are imposed requiring derived proposals to develop and
implement the following:








3.5

A Marine Fauna Baseline State Report;
A Coastal Dolphin Survey and Management Program;
A Conservation Significant Marine Fauna Interaction Management
Program;
An Underwater Noise Monitoring and Review Program;
A Drilling and Blasting Management Program;
An Introduced Marine Pest Risk Assessment, Monitoring and
Management Program; and
An Offsets Program.

Flora and vegetation

The environmental objective for this factor is to maintain representation,
diversity, viability and ecological function at the species, population and
community level.
The Browse LNG Precinct strategic proposal will impact on flora and vegetation
through the clearing of up to 3037 ha of vegetation which includes the indirect
impacts from changes in surface water and groundwater flows, potential
introduction of weeds and increased dust deposition on plants during
construction and operation.
Description of the Environment
A number of flora and vegetation surveys were carried out to inform the SAR
for the Browse LNG Precinct. The study areas for these surveys extended
outside the area proposed for development for the precinct. They included wet
and dry season flora surveys . The SAR presented the results of flora surveys
carried out between 2008 and 2010.
Following release of the SAR, ongoing flora surveys were conducted to support
any derived proposals. These included targeted surveys and investigations of
flora and vegetation of conservation significance. The surveys were carried out
in accordance with EPA Guidance Statement No. 51 Terrestrial Flora and
Vegetation Surveys for Environmental Impact Assessment in Western Australia
(EPA, 2004).
Regional Context
James Price Point is located within the Dampierland bioregion and Pindanland
subregion under the Interim Biogeographic Regionalisation of Australia
classification system. The Dampier Peninsula, on which James Price Point is
located, is characterised by vast sand plains supporting Pindan vegetation,
which is more or less densely wooded depending on rainfall levels.

109

Also typical of the Dampier Peninsula is tall-grass savannah with or without
scattered trees on clay pans and spinifex steppe on sandstone and limestone
outcrops. The area is described as being a transition zone between the
subtropical Northern Botanical Province and the arid Eremaean Botanical
Province, and consequently contains flora and vegetation associated with both
provinces. At James Price Point itself Pindan shrubland and woodland
vegetation dominates the landward area while the area also supports coastal
dune and beach communities. The landforms found at James Price Point are
considered to be representative of the broader Dampier Peninsula (DSD,
2010).
Flora
The studies carried out in the development of the SAR recorded 308 native
plant species in the James Price Point coastal area. The different surveys were
undertaken across the wet and dry seasons, with Table 1-7 of Part 4 of the SAR
showing that more species were recorded during the wet season (DSD, 2010).
In terms of conservation significant flora species, there were no species listed
as Declared Rare Flora under the Wildlife Conservation Act 1950 recorded.
Five species listed as priority species by the Department of Parks and Wildlife
were recorded during the surveys, being:






Gomphrena pusilla (Priority 2)
Eriachne sp. Dampier Peninsula (Priority 3)
Polymeria distigma (Priority 3)
Pterocaulon intermedium (Priority 3)
Pittosporum moluccanum (Priority 4)

It should be noted that Eriachne sp. Dampier Peninsula was identified as
Eriachne semiciliata in the SAR, its current correct taxonomic name is Eriachne
sp. Dampier Peninsula.
Pterocaulon intermedium was identified in the SAR as Pterocaulon sp. A
Kimberley Flora (Priority 2), however it has since correctly been identified as
Pterocaulon intermedium. The samples of Pterocaulon intermedium were
recorded outside the proposed LNG Precinct, south of James Price Point close
to Barred Creek. This species is not expected to be impacted by the proposal.
A further five species of priority flora have previously been recorded within 15km
of James Price Point and are thought to possibly occur at James Price Point
due to the presence of suitable habitat. These species are;






Aphyllodium parvifolium (Priority 1)
Corymbia paractia (Priority 1)
Glycine pindanica (Priority 1)
Aphyllodium glossocarpum (Priority 3)
Stylidium costulam (Priority 3)

The SAR also provided information on a number of flora species that do occur
or could possibly occur at James Price Point that were not listed as priority flora
at the time, but which had been nominated for listing. SKM (2012a) presented
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the results of a targeted priority flora survey which recorded one of these
species, being Lophostemon grandiflorus subsp. grandiflorus, which has since
been listed as a Priority 3 flora species by the Department of Parks and Wildlife.
The targeted survey did not record any of the five species thought to possibly
occur. The SKM targeted survey was focussed on improving the regional
understanding of the distribution of the priority species outside the area of
impact for the Browse LNG Precinct to put the size of the impact within the
precinct into a regional context (SKM, 2012a).
Taking into account the work carried out to inform the SAR and the ongoing
survey work it is considered that the priority flora species most likely to be
impacted by the Browse LNG Precinct strategic proposal are:






Gomphrena pusilla (Priority 2)
Eriachne sp. Dampier Peninsula ( (Priority 3)
Polymeria distigma (Priority 3)
Lophostemon grandiflorus subsp. grandiflorus (Priority 3)
Pittosporum moluccanum (Priority 4)

Gomphrena pusilla
This species was recorded from 10 locations in the James Price Point coastal
area occurring on or immediately behind the coastal dunes in the coastal
communities and within monsoon vine thicket vegetation units and is
considered relatively abundant (DSD, 2010; SKM, 2012a). This species is
known from the Dampier Peninsula and the northern Pilbara coast (DSD, 2010).
Eriachne sp. Dampier Peninsula
This species is considered relatively abundant and was recorded at numerous
locations at James Price Point and was regularly found with Pindan vegetation
(DSD, 2010; SKM, 2012a). The Department of Parks and Wildlife Florabase
database shows records of this species across the Dampier Peninsula and
north of Derby (accessed August 2014).
Polymeria distigma
The recorded occurrences of this species were south and northeast of the
Browse LNG Precinct development envelope within Pindan shrubland
vegetation and will not be disturbed by the strategic proposal. This vegetation
type is widespread across the James Price Point coastal area and will therefore
provide habitat to support this species (DSD, 2010).
Lophostemon grandiflorus subsp. grandiflorus
This species has been recorded across the north of Western Australia, with
records from the Dampier Peninsula, Wyndham and the Edgar Ranges south
east of Broome. However, the Wyndham and Edgar Range populations have
not been relocated and may have been burnt out by bushfires. At James Price
Point, this species was generally recorded north of the point in drainage basin
communities, with records extending to the Coulomb Point area. The records
of this species at James Price Point are from outside the Browse LNG Proposal
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development footprint and are not expected to be disturbed (DSD, 2010; SKM,
2012a).
Pittosporum moluccanum
A population of scattered individuals of this species was recorded at James
Price Point within monsoon vine thickets. At the time of the release of the SAR
further attempts to locate this species in nearby monsoon vine thickets were
unsuccessful (DSD, 2010). In its targeted survey, SKM recorded three new
isolated individuals of this species. SKM (2012a) contend that this species is
difficult to distinguish in a field environment from other similar plants and that
more scattered populations and individuals are likely to be found with further
detailed investigation. There are scattered records of this species on the
Kimberley coast with records extending into the Northern Territory (DSD, 2010).
It is has been shown that this species can be successfully cultivated in nurseries
and used in revegetation projects (Metcalfe, 2004).
Vegetation
Vegetation at James Price Point was mapped based on the results of early
surveys and further refined during the development of the SAR. The SAR
indicates that 12 vegetation communities can be found at the James Price Point
coastal area. These are:













Eroded coastal Pindan
Coastal heath
Coastal communities
Buffel grassland
Monsoon evergreen vine thicket
Monsoon deciduous vine thicket
Tall closed scrub
Pindan shrubland
Open woodland
Open forest
Drainage basins
Sandstone outcrops

Table 1-6 of Part 4 of the SAR presented the types of vegetation and their
representation at James Price Point and the known extent of these vegetation
types across the Dampier Peninsula. This table has been reproduced below as
Table 6.
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Table 6: Vegetation types at James Price Point and their known extent on
the Dampier Peninsula

Figure 20 below shows the location of the different vegetation communities at
James Price Point. This figure is taken from Appendix C-19 of the SAR (DSD,
2010).
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Figure 20: Vegetation communities at James Price Point overlain by
conceptual precinct layout
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The Trudgen vegetation scale was used to assess the vegetation condition at
James Price Point. Coastal vegetation in the area is considered to range in
condition from Good to Very Good (Biota, 2009) or Very Good to Excellent
(Ecologia, 2012a). There are small areas of coastal vegetation types that were
considered degraded due to weed invasion, altered fire regimes or from human
activities such as camping in the area (DSD, 2010). The Pindan vegetation
away from the coast was largely considered to be in poor condition due to
higher than normal fire frequency (DSD, 2010).
There has been some clearing of Pindan vegetation at James Price Point owing
to ongoing investigative works, including hydrogeological and geotechnical
investigations. In line with the clearing permit issued for this work, some
rehabilitation was undertaken when works ended. This has provided some early
indications about the potential success of rehabilitation. It is considered that the
observations made during this rehabilitation work are consistent with those that
there were predicted to occur during the impact assessment (Woodside, 2014).
Conservation significant vegetation
The main vegetation type considered to be of conservation significance found
at James Price Point is the Monsoon vine thickets on coastal sand dunes of the
Dampier Peninsula vegetation community (monsoon vine thickets) which is
listed as a Threatened Ecological Community (TEC). The coastal heath
communities found at James Price Point are thought to correspond with the
Priority 1 Priority Ecological Community (PEC) dwarf pindan heath community
of the Broome coast, while the drainage basin vegetation community was
considered to have high local conservation significance (DSD, 2010). Figure 20
shows the location of these three vegetation communities proposed to be
cleared for the Browse LNG Precinct strategic proposal.
Monsoon Vine Thickets
The monsoon vine thickets TEC has been recorded across the Dampier
Peninsula and at the time of development of the SAR a known area of 572 ha
in the James Price Point area and 1,479 ha across the Dampier Peninsula had
been recorded (DSD, 2010). Deciduous and evergreen green vine thickets
were recorded in concert with each other at James Price Point and as well
forming part of the same TEC can be indistinguishable during the wet season
(DSD, 2010). The Dampier Peninsula occurrence of monsoon vine thickets is
the southernmost occurrence of this vegetation type across its Australasian
range (Black et al., 2010). Whilst monsoon vine thickets can be found across a
widespread area, they are restricted to sheltered areas in the leeward slopes
behind coastal dune systems in the Dampier Peninsula, therefore having a
small area of representation (DSD, 2010).
Black et al. (2010) further defined monsoon vine thicket on the Dampier
Peninsula by perennial plant species presence or absence and defined four
main patch groups. The monsoon vine thicket at James Price Point falls within
Group B which occurs at the southern end of the distribution of monsoon vine
thickets on the Dampier Peninsula. Group B was defined by its shrubby
structure and lack of evergreen trees and comprises 16 patches across the
Dampier Peninsula (Black et al., 2010). The James Price Point Group B

115

occurrence (Patch 05) is particularly notable as it is the largest, most speciesrich and one of the best structured patches. Although Patch 05 does have some
disturbance already due to vehicle tracks. The additional species, that make
Group B relatively species rich, are characteristic of adjacent vegetation types
rather than vine thickets (Black et. al., 2010).
The high conservation significance of the monsoon vine thickets is based on
the unique vegetation assemblages that it contains, its importance as fauna
habitat, particularly for fruit eating birds, its restricted representation and its
vulnerability to disturbance from weed invasion, altered fire regimes and
grazing (DSD, 2010). Some 23 per cent of all flora species recorded on the
Dampier Peninsula occur within monsoon vine thicket patches (Black et al.
2010). Bamford (2012) undertook further survey work which confirmed the
importance of monsoon vine thickets for fruit-eating birds.
The monsoon vine thickets at James Price Point are considered to be
maintained by both surface water and groundwater (DSD, 2010). Included in
the response to submissions on the SAR was a review of the groundwater
dependence of vegetation at James Price Point, including monsoon vine
thickets. The review identified that monsoon vine thickets are at least somewhat
reliant on groundwater, but the extent and timing of the reliance needs further
monitoring (DSD, 2011). This review also recommended a number of
management and mitigation measures to ensure that the Browse LNG strategic
proposal was implemented in a way that minimises impacts to monsoon vine
thickets and further ensures that appropriate contingency planning is in place
to protect the monsoon vine thickets (DSD, 2011).
The review of groundwater dependence utilised the normalised difference
vegetation index (NVDI) for analysis of remote sensed data for determining
vegetation water use (DSD, 2011). The Department of Water (DoW) advised in the first call for new information - that it was also undertaking NDVI analysis
across the Dampier Peninsula to assist identification of potential groundwater
dependent ecosystems, as well as further field surveys at the end of the 2014
dry season to determine whether vegetation, including monsoon vine thickets,
on the Dampier Peninsula has adequate access to groundwater.
The DoW has yet to undertake a full analysis of the information it has collected
to date to determine the results. However, this data will be available in the future
for use in management of monsoon vine thickets on the Dampier Peninsula.
The master plan for the Browse LNG Precinct also identifies maintaining
floodwater dynamics within monsoon vine thickets as a key environmental
constraint in the design of the project (WorleyParsons, 2014).
Black et al. (2010) identified that weeds, fire and the clearing for roads were
among the threatening processes impacting on monsoon vine thickets. Feral
cattle from historical pastoral operations on the Dampier Peninsula were also
recorded as having an impact on monsoon vine thickets.
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The monsoon vine thickets at James Price Point were considered to be in good
to excellent condition (DSD, 2010). In terms of conservation management of
the monsoon vine thickets, Black et al. (2010) recommended controls on
clearing and development; weed control; vehicle access controls; localised and
landscape-scale fire management; controls on and attention to the design and
location of roads and tracks; and containment of domestic cattle.
The Browse LNG Precinct strategic proposal intends to disturb up to 132.4 ha
of the monsoon vine thickets TEC. The proponent considered siting the
strategic proposal further north within the James Price Point area which would
reduce the area of disturbance of monsoon vine thickets but would increase the
significance of the marine impacts of the proposal, as well as result in larger
visual impacts and increased costs (DSD, 2010).
Since the release of the SAR, the proponent has continued to refine the project
design as part of developing the master plan for the strategic proposal. Through
this process it has revised the predicted maximum area of monsoon vine thicket
that would be disturbed down to 110 ha and not the 132.4 hectares presented
in the SAR.
While the proponent has not formally sought to reduce the area to 110 ha, it
has been demonstrated that the strategic proposal can be implemented by
disturbing 110 ha and not 132.4 ha. Therefore, in consideration of the mitigation
hierarchy and the principle of the conservation of biological diversity and
ecological integrity, the Delegates consider it appropriate to restrict the area of
disturbance of monsoon vine thickets to a maximum of 110 ha.
Based on the known distributions presented in the SAR, disturbance up to 110
ha of monsoon vine thickets represents 19.2 per cent of the distribution of
monsoon vine thickets at James Price Point and 7.4 per cent of the distribution
on the Dampier Peninsula.
Black et al. (2010) estimated the area of monsoon vine thickets on the Dampier
Peninsula to be approximately 2300 ha, which would reduce the impact from
7.4 per cent to 4.8 per cent. Although Black et al. (2010) noted that only 3 per
cent of the 2300 ha was currently under conservation reserve and was
considered degraded and unrepresentative, with the majority being found on
Aboriginal Reserves (43 per cent) or Unallocated Crown Land (41 per cent).
At the time of the Black et al. (2010) survey it was estimated that 5 per cent of
monsoon vine thickets had been disturbed but that clearing was a relatively new
threat. Weeds and fire were considered more significant as threatening
processes (Black et al., 2010).
The Department of Parks and Wildlife - during the first call for new technical or
scientific information - indicated that the further occurrences of the monsoon
vine thickets TEC had been recorded with the total distribution on the Dampier
Peninsula being 2770 ha.
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During the preparation of the SAR, the then DEC provided information that the
area of monsoon vine thickets on the Dampier Peninsula could be up to 2710
ha (DSD, 2010). The latest information by the Department of Parks and Wildlife
is consistent with this figure. James Price Point had recorded the largest
occurrence of the TEC. Based on the Department of Parks and Wildlife figure
of 2770 ha, the loss of 110 ha of monsoon vine thickets would represent 4.0
per cent of the known distribution of this monsoon vine thickets TEC.
Table 7 presents a summary of the progression of the most recent estimates of
area of monsoon vine thickets on the Dampier Peninsula.
Table 7: Recent estimates of the known/mapped areas of monsoon vine
thickets on Dampier Peninsula
Strategic
Assessment
Report (2010)
Known/Mapped Area 1,479 (2,710)*
of Monsoon Vine
Thickets TEC on
Dampier Peninsula
(hectares)

Black et al. DPaW – Browse
2010
Call
for
New
Information (2014)
2,300
2,770

* 1,479 hectares mapped by CSIRO and presented in SAR. Ongoing discussions between
proponent and DEC during preparation of SAR indicated that current DEC mapping estimated
area to be 2,710

In accordance with the new State Government WA Environmental Offsets
Guidelines (Government of Western Australia, 2014) an impact to a TEC of this
nature is considered a significant residual impact that requires an offset.
Therefore the impact to 110 ha of monsoon vine thickets TEC that is allowed
under the strategic proposal would require offsetting consistent with the current
policy.
Part of the proposal is the realignment of a section of Manari Road, with the
intent of maintaining public access from south of the Browse LNG Precinct to
James Price Point itself. This section of Manari Road currently cuts through an
area of monsoon vine thicket. The proponent has indicated that this area of
monsoon vine thicket will be rehabilitated once realignment has been
undertaken (DSD, 2010). The size of the area of monsoon vine thicket that is
proposed to be rehabilitated is not stated in the SAR and will depend on the
final route of the realigned section.
The OEPA advised the Delegates that it is unaware of any literature on the
capacity for successful rehabilitation of monsoon vine thickets. However, given
the long term nature of this proposal it is expected that the opportunity for
rehabilitation of disturbed areas of monsoon vine thickets is limited and
restricted to areas on the periphery of the project, such as those required to be
cleared for construction and laydown, but not required for ongoing operations,
except for the relocation of Manari Road noted above.
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Of importance for the assessment is consideration of whether the project can
be adequately managed to prevent indirect impacts that would increase the
actual disturbance above the 110 ha allowed, particularly in regards to changed
hydrological regimes.
Drainage basins
The drainage basin communities recorded at James Price Point were
considered to have high local conservation significance (Biota, 2009; DSD,
2010). These are areas subject to seasonal freshwater flooding, ponding or
seepage and found behind the coastal sand dunes, with the ponding caused by
drainage lines being truncated by the dunes (Biota, 2009). These areas were
often associated with monsoon vine thickets at James Price Point but have
some variation in floristic composition (DSD, 2010). Surveys recorded 395 ha
of drainage basin vegetation at James Price Point and the SAR indicates that
there is 1,018 ha known from the Dampier Peninsula. None of the 395 ha is
within the development envelope of the Browse LNG Precinct strategic
proposal so there is no direct disturbance proposed, with the potential impacts
principally coming from changes to surface water flows as a result of the
physical presence of infrastructure for the proposal.
Coastal heath communities
The coastal heath community recorded at James Price Point is considered
likely to correspond to the Dwarf pindan heath community of the Broome coast
which is listed by the Department of Parks and Wildlife as Priority 1 PEC. This
community is considered to be spread across the Dampier Peninsula but
restricted to the coastal fringe (Biota, 2009). At James Price Point, 114 ha of
coastal heath community was recorded during surveys carried out in
preparation of the SAR, while 705 ha has been mapped across the Dampier
Peninsula. The proponent predicts that 8.9 ha of this community would be
disturbed should the proposal go ahead, representing 7.8 per cent of the James
Price Point distribution and 1.3 per cent of the Dampier Peninsula distribution
(DSD, 2010). Biota (2009) assigned this vegetation type as having moderate
conservation significance.
Introduced flora (weeds)
The surveys used in preparing the SAR identified 22 weed species in the James
Price Point coastal area, which includes one Declared Pest under the
Biosecurity and Agriculture Management Act 2007, being the weed Sida acuta.
Sida acuta is classified in the C3 category, meaning it is prohibited to keep and
requires management to limit the damage the species can cause (DAFWA;
2014). Other weeds considered serious in the area are Buffel grass (Cenchrus
ciliaris) and Kapok bush (Aerva javanica).
Public Submissions:
During the public review submissions from the public and non-government
organisations raised concerns about the:
 Extent, timing, methodology and scientific rigor of surveys and therefore the
validity of data and conclusions drawn from them;
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Hydrological impact of ground and surface water requirements and quality
on vegetation, in particular the monsoon vine thicket, pindan heath, dwarf
pindan and drainage basin communities;
Importance of the monsoon vine thicket as a corridor for fauna movement
along the Dampier Peninsula, and its potential listing as a TEC under the
Environment Protection and Biodiversity Conservation Act 1999;
Importance of the monsoon vine thicket at James Price Point being a priority
patch in terms of its conservation significance, biodiversity, structure and
location and its interconnection to other patches of monsoon vine thicket;
Impacts of wet and dry deposition of chemicals on flora, including bush food
such as Gubinge;
Limiting of focus on species of ethno-biological significance to Terminalia
ferdinandiana because of its known commercial value, however there could
be other species of equal value – as yet unidentified;
Disparity in amount of monsoon vine thicket at James Price Point between
Black et al. (2010), DEC (now Department of Parks and Wildlife) and the
proponent, which may result in an underestimation of the impacts of
clearing. The percentage cleared should be considered on a patch group
basis;
Previous EPA decisions (Bulletin 434) rejecting mining exploration in the
monsoon vine thicket have not been taken into consideration;
Detail provided on the presence of groundwater dependent ecosystems is
insufficient and that given the highly sensitive nature of impacts to
groundwater and the uncertainty around the impacts further work is required
to inform Traditional Owners on the potential impacts;
Risk of impacts to vegetation communities from groundwater abstraction
needs to be assessed in more detail and presented so that Traditional
Owners can understand the level of risk;
Loss of monsoon vine thicket will have an impact on Traditional Owners
ability to harvest Gubinge. The proponent needs to demonstrate that losses
to vine thickets have been minimized by optimizing plant layout; and
Details on measures to reduce the amount of vegetation clearing are
required and if all vegetation is to be cleared, justification is required as to
why this is necessary.

Government agencies raised concerns regarding:
 The level of detail provided to adequately assess the impacts, particularly
for threatened, restricted or endemic flora species and communities
potentially warranting additional protection; specific design or management
provisions;
 Need for further investigations to confirm the statement in the SAR that the
monsoon vine thicket on the Dampier Peninsula is unlikely to be floristically
distinct;
 Potential for significant indirect impacts to monsoon vine thicket as a result
of: alteration of hydrology; co-dependence with other flora and fauna;
fragmentation and loss of ecological connectivity; and edge effects; and
 Extent of monsoon vine thicket loss may be sufficiently significant to require
mitigation of residual impacts.
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Government agencies also made the following recommendations:





That residual impacts to monsoon vine thicket be offset through
contributions to a monsoon vine thicket TEC recovery plan;
That surveys be undertaken in accordance with EPA Guidance Statement
No. 51 prior to any ground disturbing activities - in particular to identify
Pittosporum moluccanum which is only found at James Price Point;
Application of outcome based conditions to monitor and manage the
impacts on vegetation - in particular to ensure no direct impacts on drainage
basin communities and to avoid good condition Pindan vegetation; and
Drafting of outcome based conditions requiring monitoring and management
of indirect impacts to monsoon vine thickets and Drainage Basin
Communities, encompassing trigger levels and adaptive management.

In response, the following information is noted in regard to submissions made
on the SAR.
The EPA has published a number of guidance documents that detail the
standards for surveys that are to be used in the EIA process, with Guidance
Statement No. 51 Terrestrial Flora and Vegetation Surveys for Environmental
Impact Assessment in Western Australia being most relevant to this factor. It is
considered that the surveys carried out in preparing the SAR were in
accordance with these guidance statements and that any future surveys will
also be in accordance with these standards or future revisions of these
standards.
The Delegates note the comment by Government agencies that Pittosporum
moluccanum is only found at James Price Point. It is noted that the SAR states
that this species has been recorded elsewhere in the Kimberley besides the
Dampier Peninsula and this record is shown on the Department of Parks and
Wildlife’s FloraBase database.
The knowledge of Dampier Peninsula monsoon vine thickets has increased
substantially over time and the Delegates considered all available information
in carrying out their assessment, including new information on the groundwater
dependence of monsoon vine thickets and the use of monsoon vine thickets by
fruit eating birds. The Delegates have access to previous decisions of the EPA,
such as EPA Bulletin 434, however they have exercised independent
judgement on the impacts of the future proposals identified in the strategic
proposal.
The Delegates noted that the proposal considered in Bulletin 434 was for a
more expansive area and that it was not necessarily analogous to the Browse
LNG Precinct strategic proposal being assessed.
It is noted that monsoon vine thickets are now listed as a threatened ecological
community by the Commonwealth Government under the Environmental
Protection and Biodiversity Conservation Act 1999 in addition to an existing
listing under Western Australian legislation. In addition to the Delegates’
assessment of the impacts to monsoon vine thickets, the Federal Department
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of the Environment will consider the impacts of this listing and the impacts to
the monsoon vine thickets as part of their assessment of the Browse LNG
Precinct strategic proposal.
Assessment of significance of impacts
The Delegates note that clearing for the proposal would be up to 3,037 ha of
native vegetation. It is also noted that a number of surveys have been
undertaken to characterise the flora and vegetation that would be disturbed by
the proposal and that these surveys were carried out in accordance with the
relevant EPA Guidance Statements.
Flora
The Delegates note that surveys have not recorded any Declared Rare Flora
that would be impacted by the proposal. Ongoing survey has identified five
species of priority flora listed by the Department of Parks and Wildlife. It is noted
that the Polymeria distigma and Lophostemon grandiflorus subsp. grandiflorus
will not be disturbed by the proposal and that the three species that would be
disturbed by the proposal have distributions that extend to other areas of the
Dampier Peninsula, and in some cases with some abundance.
The proposal has the potential to impact the local abundance of the Priority 4
species Pittosporum moluccanum. However it is noted that this species can be
cultivated in nurseries and therefore utilised in rehabilitation projects. The
Delegates consider that the realignment of Manari Road and planned
rehabilitation of an area of monsoon vine thickets, would provide an opportunity
for Pittosporum moluccanum to be included in the rehabilitation.
The Delegates consider that given the wider distribution of these species the
impacts are unlikely to be significant. However it is still appropriate that any
derived proposals carry out targeted priority flora surveys before final site
selection within the allowed development envelopes to minimise impacts to
priority flora species. A condition has been recommended that requires a
Terrestrial Disturbance Plan in which the proponent of a derived proposal
demonstrate that this has occurred.
Vegetation
The surveys indicate that the main vegetation type that will be disturbed is
Pindan vegetation, which is widespread across the Kimberley, but that
conservation significant vegetation would also be impacted.
The Delegates note that the proposal would result in an unavoidable loss of up
to 110 ha of the Monsoon vine thicket on coastal dunes of Dampier Peninsula
TEC, and that this represents 19.8 per cent of its distribution at James Price
Point and less than 10 per cent of its distribution on the Dampier Peninsula,
leaving more than 90 per cent of its distribution remaining outside the
development envelope of the Browse LNG precinct. However, the exact figure
will depend on which area of mapped distribution is used.
In environmental impact assessment in Western Australia, a decrease to a level
of 30 per cent of pre-clearing extent is taken as a threshold level where species
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loss appears to rapidly accelerate (EPA, 2000). The Delegates consider that
with over 90 per cent of the Dampier Peninsula distribution and 80 per cent of
the James Price Point distribution remaining, should this proposal be
implemented, that the representation of this community can be maintained.
The environmental value of this TEC is acknowledged, particularly its
vulnerability to disturbance from fire and weeds and its restricted nature. Its
dependence on groundwater is also noted. Therefore the management of the
strategic proposal to ensure indirect impacts don’t result in loss beyond 110 ha
is considered important. The Delegates have recommended a condition
requiring a Terrestrial Environment Management Plan, the objective of which is
the prevention of indirect impacts. To be consistent with the Mitigation
Hierarchy, the Delegates expect derived proposals to be designed to minimise
the impacts to conservation significant vegetation, including the TEC, where
practicable and that ongoing design work allow for this consideration.
The Delegates note the groundwater dependence of the monsoon vine thickets
TEC and the importance of maintaining groundwater regimes to prevent indirect
impacts on the monsoon vine thickets outside the direct disturbance footprint.
In line with this the Delegates have recommended a condition (condition 20)
that requires the maintenance of groundwater regimes (and surface water for
the benefit of drainage basin communities) to avoid indirect impacts on flora
and vegetation. It is expected that proponents of derived proposal will
undertake a full analysis of results of ongoing work by the DoW and others on
monsoon vine thickets groundwater dependence, and the impacts of run-off
and abstraction. Analysis should also consider how management measures
need to be tailored to the different patch groups of monsoon vine thickets
identified in Black et al. (2010). Analysis results should be incorporated into the
Terrestrial Environmental Management and Monitoring Plan required by
Condition 20 to ensure that any derived proposals are appropriately managed
to prevent direct and indirect impacts beyond the 110 ha allowed for in the
strategic proposal.
The Delegates note that the drainage basin vegetation community is not
proposed to be directly disturbed by the Browse LNG Precinct strategic
proposal. Given that the drainage basin vegetation type is often associated with
the monsoon vine thickets TEC, measures taken to maintain the hydrological
processes that support monsoon vine thickets to prevent indirect impacts,
should also prevent indirect impacts on drainage basin communities.
The Delegates note expected disturbance of 8.9 ha of coastal heath vegetation
community which represents 1.3 per cent of the recorded distribution on the
Dampier Peninsula. The Delegates also note that this vegetation type is
considered to correspond to the Department of Parks and Wildlife listed Dwarf
pindan heath community of the Broome coast Priority 1 PEC, but that this needs
further confirmation. Notwithstanding the need to confirm this, the Delegates
consider that the impacts to this vegetation type are unlikely to threaten its
viability at the community level given that over 98 per cent of the known regional
distribution of the Dampier Peninsula will not be disturbed by the strategic
proposal.
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In the SAR the proponent committed to development of a Rehabilitation Plan
for areas no longer required. Should the Browse LNG Precinct not be required
in perpetuity then a Closure and Decommissioning Plan will also be required.
This plan should detail how rehabilitation of vegetation takes place. As there is
no certainty to the timing of this closure, if at all, it is considered appropriate to
develop this plan closer to any actual closure date to ensure that it incorporates
best practice at the time.
Mitigation Hierarchy
In an effort to minimise the area of monsoon vine thickets to be cleared, the
proponent has set the majority of the precinct back from the coast among the
Pindan woodlands which have a much larger distribution in the Kimberley and
are not considered threatened. The proponent has indicated that this has
reduced the area of monsoon vine thickets to be cleared by 118 ha (DSD,
2010). The Delegates have recommended that the impacts to monsoon vine
thickets be restricted to 110 ha to further minimise the impacts.
The proponent has indicated that it expects the use of targeted surveys by
proponents of any derived proposal within the development envelope so that
infrastructure within the precinct is located to minimise terrestrial impacts. The
proponent also proposes the realignment of Manari Road and rehabilitation of
an area of monsoon vine thickets. Given the lack of documented evidence, it is
unclear whether the monsoon vine thickets TEC can be rehabilitated, however
this should not be seen as a reason not to attempt rehabilitation of this
vegetation type.
At the time of any derived proposals being declared as such, an offset strategy
should be required to determine if there is likely to be any significant residual
impacts that would need to be offset in accordance with the offset policy that is
current at the time.
The Delegates note that the potential cumulative impact of feral cattle on
monsoon vines thickets, combined with the loss of 110 ha as part of the
strategic proposal, is more than a minor impact and may amount to residual
impacts that require an offset. The need for offsets is discussed further under
Section 3.11, recognising the need to protect remaining monsoon vine thickets,
and particularly high value patches on the Dampier Peninsula from threatening
processes such as those identified in Black et. al (2010). The Delegates
consider that proactive management of the monsoon vine thickets against
known threatening process would reduce the risks associated with indirect
impacts from the Browse LNG Precinct strategic proposal.
Recommended conditions
The total of area of disturbance of flora and vegetation will be restricted through
defining the key characteristics of the proposal and in the associated figures
that show the various development envelopes, and it is not considered by the
Delegates to require a separate condition. This includes limiting the area of
monsoon vine thickets to be cleared to 110 ha, which has been demonstrated
is feasible in development of the project.
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The Delegates also consider that on a finer scale, the proposal should be sited
within the development envelope to minimise impacts to conservation
significant flora and vegetation as much as practicable. This should be achieved
by carrying out targeted surveys within the envelopes, before ground
disturbance occurs, to ensure that final site selection minimises the overall
impact on conservation significant species. The targeted surveys should be
carried out in accordance with EPA Guidance Statements for terrestrial
biological surveys. To achieve this the Delegates have recommended Condition
18 and 19 requiring targeted surveys, a baseline state report and a terrestrial
disturbance plan.
For this factor, the proponent’s proposed plans relevant to minimising the
impact on flora and vegetation are the:
 Weed Management Plan;
 Fire Management Plan;
 Surface Water Management Plan;
 Groundwater Abstraction Management Plan; and
 Rehabilitation and Closure and Decommissioning Plans.
The Delegates consider that there should be an overriding Terrestrial
Environment Management Plan for flora and vegetation (and terrestrial faunawhich is discussed further under Section 3.6 and that the proposed plans listed
above may form sub-plans of the overriding Terrestrial Environment
Management and Monitoring Plan - if a proponent chooses to develop the
overriding management plan in this manner.
The Delegates have recommended Condition 20 to ensure that a Terrestrial
Environment Management and Monitoring Plan is developed and that it
address the management of weeds, fire, groundwater and surface water to
minimise indirect impacts of the Browse LNG Precinct strategic proposal, with
monitoring to verify that management measures contained in the plan are
effective in minimising impacts.
The Delegates expect that the groundwater and surface water measures
contained in the Terrestrial Environment Management and Monitoring Plan will
be contemporary best practice measures, taking into account the results of
ongoing investigations and studies by government agencies and others in
relation to the monsoon vine thickets TEC since the SAR was developed, to
ensure the measures proposed represent the best practicable way to minimise
the impacts on the TEC.
Summary
The Delegates have paid particular regard to:
(a) Measures taken to avoid and minimise impacts on flora and vegetation;
(b) Restrictions on clearing of Monsoon vine thickets on coastal sand dunes of
the Dampier Peninsula Threatened Ecological Community to 110 ha and
that this represents less than 10 per cent of its known distribution;
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(c) Distribution of the priority flora species and vegetation communities to be
impacted not being restricted to the development envelope;
(d) No declared rare flora being found in the development envelope;
(e) Pindan being the major vegetation type to be impacted, which is widespread
across the Dampier Peninsula; and
(f) Impacts to a threatened ecological community are considered a significant
residual impact and a offset is required under current State Government
policy.
Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Flora and vegetation) can be achieved,
provided conditions are imposed requiring derived proposals to develop and
implement the following:






3.6

A Terrestrial Baseline Report;
A Terrestrial Disturbance Plan;
A Terrestrial Environment Management and Monitoring Plan;
Rehabilitation and decommissioning of the site; and
Offset of any significant residual impacts in accordance with State
Government policy.

Terrestrial fauna

The environmental objective for this factor is to maintain representation,
diversity, viability and ecological function at the species, population and
assemblage level.
The Browse LNG Precinct strategic proposal has the potential for significant
direct impacts on terrestrial fauna through the clearing of up to 3,037 ha of fauna
habitat and increased traffic causing vehicle strikes. In addition any trenching
required for the proposal may trap fauna. Sources of indirect impacts on
terrestrial fauna include increased light emissions, noise and vibration, dust
emissions, altered fire regimes, increase in abundance of currently occurring
feral species and the introduction of additional feral species.
Terrestrial fauna surveys were carried out to inform the SAR for the Browse
LNG Precinct. These included dry and wet season surveys across the James
Price Point coastal area which were in accordance with EPA guidance
statements. A desktop assessment indicated that 297 vertebrate fauna species
were known to occur in the region around James Price Point. The surveys
carried out by the proponent recorded 194 vertebrate species, comprising 21
mammals, 51 reptiles, 4 amphibians and 118 bird species (DSD, 2010).
Based on surface geology, vegetation and landform, five main fauna habitat
units were described in the James Price Point coastal area, being:


Pindan vegetation (includes shrubland, woodland and open forest)



Coastal communities
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Coastal heath



Monsoon vine thickets



Drainage basins

The dominant habitat type is Pindan vegetation. The condition of this habitat
varies but is generally in very good to good condition. The monsoon vine
thickets are likely to represent a significant feeding resource for particular bird
species given the presence of fruit producing plants and also may be habitat for
short range endemic fauna given its specialised habitat and restricted
distribution. The coastal heath and drainage basin habitat types were also
considered to have conservation significance, but are not formally listed as
such. Due to the widespread nature of Pindan vegetation in the Kimberley it
was not considered a conservation significant vegetation community in the SAR
(DSD, 2010).
Conservation significant fauna species recorded in the area, and protected
under Western Australian legislation (Wildlife Conservation Act 1950 (WC Act),
include:
 Greater Bilby (Macrotis lagotis) – Schedule 1 (WC Act)
 Peregrine Falcon (Falco peregrinus) – Schedule 4 (WC Act)
 Eastern Curlew (Numenius madagascariensis) – Schedule 1 and 3 (WC Act)
Other conservation significant fauna species protected under Western
Australian legislation that may occur in the area include:
 Golden Bandicoot (Isodoon auratus) – Schedule 1 (WC Act)
The Department of Parks and Wildlife listed Priority Fauna species recorded in
the area include:
 Dampierland Burrowing Snake (Simoselaps minimus) – Priority 2
 Dampierland Plain Slider (Lerista separanda) – Priority 2
 Bush Stone-curlew (Burhinus grallarius) – Priority 4
 Chestnut-backed Button-quail (Turnix castanota magnifica) – Priority 4
 Little North-western Mastiff Bat (current preferred common name is the
Western Little Free-tailed Bat) (Mormopterus loriae cobourgiana) – Priority 1
The Department of Parks and Wildlife listed Priority Fauna species not recorded
but which may occur in the project area include:
 Golden-backed Tree-rat (Mesembriomys macrurus) – Priority 4
 Flock Bronzewing (Phaps histrionica) – Priority 4
 Water-rat (Hydromys chrysogaster) – Priority 4
 Pictorella Mannikin (Heteromunia pectoralis) – Priority 4
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 Australian Bustard (Ardeotis australis) – Priority 4
 Grey Falcon (Falco hypoleucos) – Priority 4
 Lakeland Downs Mouse (Leggadina lakedownensis) – Priority 4
The SAR presented the results of fauna surveys carried out between 2008 and
2010. Following release of the SAR, ongoing surveys were conducted to
support any derived proposals. These surveys furthered the knowledge of
conservation significant terrestrial fauna that may be impacted by the proposal.
The SAR identified the Dingo (Canis lupus dingo) as being a conservation
significant species recorded in the area. The Dingo is considered vulnerable
under IUCN criteria. However it has no formal conservation status under
Western Australian or Commonwealth legislation and is therefore not
considered a conservation significant fauna species for the purposes of the
assessment of the Browse LNG Precinct strategic proposal.
Listed Species
The James Price Point coastal area is also known to support migratory birds,
including 39 species listed as ‘Migratory’ under the Environment Protection and
Biodiversity Conservation Act 1999. These species, with the exception of the
Osprey, are also listed in Schedule 3 of the Wildlife Conservation (Specially
Protected Fauna) Notice under the Wildlife Conservation Act 1950.
While migratory birds utilise the East Asian-Australasian Flyway in the James
Price Point coastal area, the proponent contends that the area is not as
important as a feeding site in comparison to Eighty Mile Beach and Roebuck
Bay further south (DSD, 2010). Data in Rogers et.al. (2011) show that over 90
per cent of all coastal shorebirds occurring in the Kimberley region are found at
just two sites – Eighty Mile Beach and Roebuck Bay. This independent
published information is therefore in agreement with the studies carried out by
the proponent.
The Department of Parks and Wildlife (2014) notes that Eighty Mile Beach is
the primary staging area in the region for shorebirds utilising the flyway on their
way to and from Asia. Ecologia (2012b) further expressed the view that the
James Price Point area does not provide significant habitat for the migratory
bird species recorded during this survey. Low numbers of these migratory birds
are also known to utilise feeding and roosting habitat along the Dampier
Peninsula to the south and north of James Price Point (DSD, 2010).
Evidence suggests that when migratory birds pass the latitude of James Price
Point area as they approach or leave Roebuck Bay they are likely to be still
flying at altitudes of several thousand metres as Roebuck Bay is approximately
65km away. Migrating flocks fly at high altitudes in cooler air to avoid moisture
loss and in warm air at lower altitudes. They also prefer to fly over the ocean in
preference to over land to avoid bird predators and, in the region of the James
Price area, are likely to be flying over the ocean west of the project area. Flight
elevations have been confirmed by R.E. Johnstone (pers. comm. to OEPA)
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further north, where migrating flocks have been recorded from aircraft at over
8,000 feet.
Roebuck Bay is a listed internationally important Ramsar wetland. The
Department of Parks and Wildlife is preparing a management plan for the
wetland (Department of Parks and Wildlife, 2014) and a marine park is
proposed for Roebuck Bay (Yawuru Nagulagun/Roebuck Bay Marine Park) for
which an indicative management plan has been released (Government of
Western Australia, 2011; Department of Parks and Wildlife, 2015).
The Eighty Mile Beach Marine Park was established in 2013. It is also a Ramsar
listed wetland, and an Ecological Character Description published in 2009 by
the then DEC (Hale and Butcher, 2009) with an indicative management plan for
the marine park released in 2011 (Department of Parks and Wildlife, 2014) and
a final management plan still to be developed. The importance of these two
areas for migratory birds is the major reason why they were considered for
formal protection (Hale and Butcher, 2009).
The SAR indicated that there was indirect evidence of Greater Bilby occurring
in the James Price Point coastal area through the presence of foraging holes.
During the review of the SAR a number of submitters raised the need for a
targeted bilby survey due to the inconclusive evidence of earlier surveys. This
work was completed and submitted after the response to submissions phase.
A community funded survey was also conducted to determine the presence of
the Greater Bilby in the area. This survey provided video evidence of Bilbies
being present as well as burrows, tracks and diggings belonging to an active
breeding colony (Lindsay, 2011).
A report was commissioned to consolidate all known information about Greater
Bilby in the area, including the results of the community survey. The conclusion
from the consolidation of information was that the Greater Bilby is likely to be
present in the area in low numbers (SKM, 2012b). It is unlikely that the
population that utilises habitat at James Price Point represents a significant
isolated colony or population. The Bilby is known to move over large areas in
response to availability of food resources and so is unlikely to be restricted to
habitat in the James Price Point area. Bilbies preferred habitat is considered to
be Pindan woodland which is widespread across the Dampier Peninsula (SKM,
2012b). The SAR indicated that the proposal will impact on 11.6 per cent of the
suitable habitat for this species within the James Price Point area and 5.2 per
cent of mapped habitat on the Dampier Peninsula.
The Golden Bandicoot was once widespread across central and north-western
WA but is now restricted to grasslands, grassy woodlands and monsoon vine
thickets in the north-west Kimberley. Although numerous in the coastal country
around Broome in the 1890’s, it declined dramatically and has not been
recorded there since 1898 (McKenzie et al. 2008). The last Department of Parks
and Wildlife recording of this species on the Dampier Peninsula was in the
Coulomb Point Nature Reserve in 1971. The currently known populations of
this species are found north of the Dampier Peninsula. While not recently
recorded in the vicinity of James Price Point, this species could possibly be
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found in the area due to the presence of suitable habitat. The proponent
contends that should a population of Golden Bandicoot occur at James Price
Point, the retention and management of suitable habitat in the area will continue
to support this population (DSD, 2010). Discussions in 2012 between the then
Department of Sustainability, Environment, Water, Population and
Communities, a potential foundation proponent for a derived proposal and
Professor Ric How from the University of Western Australia, agreed that the
survey effort at James Price Point was sufficient to conclude that the Golden
Bandicoot is currently unlikely to be present at James Price Point.
The Peregrine Falcon is listed under the Wildlife Conservation Act 1950 as a
species requiring special protection. During surveys carried out for the Browse
LNG Precinct strategic proposal this species was recorded within the drainage
basin habitat (DSD, 2010; Ecologia, 2012b). The Peregrine Falcon is usually
found around cliffs particularly along coasts, rivers and ranges. It uses cliffs for
breeding as well as vantage points to rest and for observing birds as potential
prey.
The OEPA has advised the Delegates that more frequent populations of the
Peregrine Falcon are in the Stirling Ranges, the rugged north-west Kimberley
and the Darling Range. Outside these populations it is seasonal or nomadic
and likely to turn up wherever birds, especially waterbirds, are breeding as a
result of good rains. Apart from locations of nest sites, areas where Peregrine
Falcons are recorded have no particular conservation significance and
development projects rarely impact on the species. Tall buildings and other
human constructions, particularly where feral pigeons as well as native species
gather, are favoured sites for Peregrine Falcons.
Priority Fauna species
Information presented by the proponent in the SAR indicated that five species
of Priority Fauna have been recorded in the James Price Point area and an
additional seven species possibly occur in the area. Further targeted surveys
of conservation significant species followed the release of the SAR. The
Australian Bustard was recorded during ongoing surveys associated with the
proposed accommodation camp site.
Information provided in the SAR indicated that the Gouldian Finch (Erythrura
gouldiae) was not recorded during any of the surveys in the James Price Point
area and therefore is unlikely to be resident due to a lack of permanent
freshwater during the dry season and no breeding habitat being present (DSD,
2010).
The Gouldian Finch is listed as a Priority 4 species by the DPaW. The Gouldian
Finch has been recorded from a number of sites on the Dampier Peninsula.
Public submissions on the SAR raised the fact that monsoon vine thickets are
known habitat for Gouldian Finch and that insufficient survey work had been
carried out to confirm the status of Gouldian Finch at James Price Point. In the
response to submissions the proponent maintains its contention that currently
records of Gouldian Finches are mainly to the extreme north of the Dampier
Peninsula and that the James Price Point area does not support permanent
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Gouldian Finch habitats (DSD, 2011). This is in agreement with Johnstone and
Storr (2004) who considered that the Gouldian Finch on the Dampier Peninsula
was basically confined to the northern tip where its status was determined to
be a scarce breeding resident. Ongoing survey work since the release of the
SAR has not recorded the presence of the Gouldian Finch at James Price Point
(Bamford, 2012).
Since the SAR public review process and the response to submissions further
work has been carried out on the Gouldian Finch. A joint media release by the
World Wildlife Fund, the Kimberley Land Council and Environs Kimberley,
dated 19 January 2012, provided information that a breeding population of
Gouldian Finch was observed on the Dampier Peninsula, but did not indicate
where on the peninsula the population was located.
Bamford published an assessment of the use of monsoon vine thickets at
James Price Point by particular bird species, including Gouldian Finch. The
survey did not record any Gouldian Finch (Bamford, 2012). On the basis of all
information available, the OEPA has advised the Delegates that the area does
not provide enough suitable habitat for a permanent population of Gouldian
Finch.
The preferred habitat of the Priority 1 Western Little Free-tailed Bat is
mangroves and it has been recorded in the area during surveys between
Coulomb Point and Quondong Point. Its main habitat will not be disturbed by
the Browse LNG Precinct strategic proposal but it may utilise the proposal area
for foraging, particularly within monsoon vine thickets (DSD, 2010; Ecologia,
2012b).
The Dampierland Burrowing Snake (Priority 2) occurs in a variety of habitats
across the Dampier Peninsula, with a preference for coastal dunes or the sandy
areas between dunes and adjacent acacia scrublands. An individual of this
species was recorded at James Price Point in the monsoon vine thickets. The
known distribution of this species is a 200km stretch of coastline surrounding
James Price Point (DSD, 2010; Ecologia, 2012b).
The Dampierland Plain Slider is another Priority 2 species known from the
region and occupies sandy areas. A single specimen was recorded at James
Price Point during surveys and it has also been recorded at other localities
within 100 kilometres both north and south of the strategic proposal area.
The other Priority Fauna species recorded or possibly found at James Price
Point are listed by Department of Parks and Wildlife as Priority 4 species. One
of these species, the Golden-backed Tree-rat, is considered regionally extinct
from the Dampier Peninsula (DSD, 2010) with predation and altered fire
regimes considered a reason for a reduction in this species range (Ecologia,
2012b). For the other Priority 4 species, the James Price Point area is generally
not considered to provide critical breeding or feeding habitat, as they have a
wider distribution or are considered uncommon in the area.
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The Department of Parks and Wildlife listed the Masked Owl (northern) Tyto
novaehollandiae kimberli as a Priority 1 species in 2009 (DEC Priority Fauna
list dated 16 March 2010). In the SAR, the impacts to the Masked Owl were
considered because of its listing under Commonwealth legislation as
vulnerable. There has been one record of the northern subspecies of the
Masked Owl in the vicinity of Broome and this species utilises a wide range of
habitat types that includes habitat types found at the Browse LNG Precinct site
(DSD, 2010). The precinct area is therefore considered to provide potential
foraging habitat particularly areas of open woodland and edges of monsoon
vine thickets (Johnstone and Storr, 1998), but the OEPA advised the Delegates
that it is considered unlikely that these areas are core feeding or roosting habitat
for this species. Potential habitat for this species extends across the whole of
the Dampier Peninsula (DSD, 2010).
Short Range Endemic invertebrates
Short range endemic (SRE) invertebrate fauna are invertebrates that have
naturally small distributions of less than 10,000km 2. It is acknowledged that
identifying the conservation status of SRE fauna can be difficult due to limited
documentation of their biology. Due to their restricted habitat range, SRE
species may be more vulnerable to habitat loss. Vine thickets are a recognised
habitat type that could support SRE fauna. Land snails, pseudoscorpions,
trapdoor spiders and millipedes are among the groups of animals that are
known or likely to contain short range endemic species (EPA, 2009).
The proponent of the Browse LNG Precinct commissioned a targeted survey
for short range endemic species. Two species of land snails, Quistrachia
leptogramma and Rhagada bulgana, were recorded during the surveys. These
were collected from monsoon vine thicket, open forest and Pindan shrubland
and because of the range of habitats occupied are considered unlikely to
represent SRE species. Other dead shells from the Rhagada genus were also
collected but were not considered to be R. bulgana. These shells were
considered similar to other species found in Dampierland vine thickets that are
known to have restricted distributions and could represent a similarly restricted
population of a Rhagada species. No live specimens of this species were
collected and the proponent considers it could represent a now extinct
population (DSD, 2010)
The SAR also indicates that several millipedes similar to the genus
Austrostrophus were collected and sent to the WA Museum as they appeared
to represent an undescribed taxon. Six spiders and two species of scorpion
have also been collected from the James Price Point coastal area, that may be
found within the Browse LNG Precinct area based on the location and habitats
they were collected from. At the time of the SAR, the proponent considered that
there was no further information to assess the taxonomic or SRE status of these
species (DSD, 2010).
Ecologia (2012c) carried out further surveys on the SRE fauna of the James
Price Point area and focussed on more southern areas of the proposed Browse
LNG Precinct. The Ecologia report presented the results of their surveys plus
discussed surveys carried out by Biota in 2011 that included sampling of areas
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of monsoon vine thicket for SRE species. Ecologia recorded five species that it
considered potential SRE species. None of the species recorded during SRE
surveys at James Price Point include SRE species that are considered
conservation significant, either under the WC Act or listed by The habitat types
that potential SRE species were recorded in are not restricted to the strategic
proposal area nor do they have unique features that are restricted to the
proposal area (Ecologia, 2012c).
The SAR identified a number of additional conservation significant species that
have been observed or could occur in the James Price Point coastal area that
are listed only under Commonwealth legislation. The impact of the Browse LNG
Precinct on these species will be considered as part of the Commonwealth
assessment of the proposal in accordance with the joint assessment
agreement.
Feral Fauna
Introduced fauna recorded at the James Price Point Coastal Area include the
Domestic Cattle (Bos taurus), Domestic Cat (Felis catus), House Mouse (Mus
musculus), and the Black Rat (Rattus rattus).
In the Kimberley region feral Domestic Cattle are the most destructive of the
introduced feral pests. By forcing tracks through stands of monsoon vine
thickets and browsing low foliage, they facilitate invasion by light-loving grasses
that feed destructive bushfires into the rainforests (Low, 2008). Feral Cattle
should be excluded from accessing the monsoon vine thickets in the area. This
is discussed further under the flora and vegetation factor.
Feral Domestic Cats now have free-living, self-perpetuating populations
throughout Australia (Denny, 2008) and predation by them is listed as a Key
Threatening Process under the Environment Protection and Biodiversity
Conservation Act 1999. Human provided artificially rich food resources such as
putrescible waste should be controlled to discourage feral Domestic Cat
numbers from increasing.
The House Mouse is widespread in arid parts of Australia and is likely to occur
in low numbers throughout the Dampier Peninsula. In the wetter parts of the
Kimberley it is rarely recorded during fauna surveys. The Black Rat is also rarely
recorded during fauna surveys in the Kimberley but has been recorded in some
coastal areas such as James Price Point. It has a high moisture requirement
and mainly exploits niches that are either not occupied by any native mammal
species or have been newly created by human activities (Dickman and Watts,
2008). Management directed to removing human provided resources should be
implemented to discourage both House Mouse and Black Rat from increasing
their population levels in the area.
Public Submissions:
During the public review, submissions from the public and non-government
organisations raised concerns about:
 The extent, timing, methodology and scientific rigor of surveys and therefore
the validity of data and conclusions drawn from them;
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Potential impacts to fauna and their habitat, including threatened and
protected species, in particular Greater Bilby, Gouldian Finch and bats;
Potential impacts on Greater Bilby as a result of increases in predation by
creating corridors for predators to move along, habitat destruction and
degradation and road mortality;
Potential impacts to short range endemics, in particular the Simoselaps
minimus (Dampierland Burrowing Snake) and Lerista apoda (Dampier Land
Limbless Slider) which are only found in the monsoon vine thicket on the
Dampier Peninsula;
Lack of consideration of the distinct fauna assemblages in the monsoon vine
thicket as opposed to pindan and open woodland;
Snails and millipedes identified in the SAR which have potential to be new
unnamed species or taxa;
The need for further investigation of the role of frugivorous birds and bats
on the Dampier Peninsula and their role in thicket seed dispersal, and the
impacts of the proposal on monsoon vine thickets and the complementary
adjacent habitats in the James Price Point area on the provision of
resources for frugivorous fauna;
The regional assessment of migratory shorebirds is inadequate and the
conclusions that James Price Point is of low significance is unfounded;
Indirect and cumulative impacts to migratory shorebird habitat Roebuck Bay
or Eighty Mile Beach (including from increased recreation use, storm water
runoff, disturbance of hinterlands of Roebuck Bay from new developments,
increased vessel movement at Broome Port; disturbance to birds from low
flying aircraft; increase urban runoff and wastewater increasing the risk of
blue green algae and reduction of benthic invertebrates);
Sensitivity of migratory shorebirds to subtle changes in the environment
such as acid sulphate soil disturbance and at Willie Creek Wetland; and
No discussion in the SAR on the impacts of increased vehicle traffic as a
result of the development on the road to and from Broome, which is highly
likely to significantly increase fauna deaths.

Government agencies made comments relating to:
 The level of detail provided to adequately assess the impacts, particularly
threatened, restricted or endemic fauna potentially warranting additional
protection, specific design or management provisions;
 Surveys in accordance with EPA Guidance Statement No. 56 being
undertaken prior to any ground disturbing activities (including for bats);
 Surveys in accordance with EPA Guidance Statement No. 20 being
undertaken for short range endemics prior to any ground disturbing
activities;
 Potential impacts of open trenches and vehicle strike of fauna to be
addressed through an appropriate condition requiring monitoring and
management actions;
 Conditions being applied such that if monitoring identifies significant impacts
(direct or indirect) to fauna either during construction or operation that
investigations, reporting and remedial actions are required; and
 The need for consultation with DEC (now Department of Parks and Wildlife)
prior to any attempts to relocate fauna.
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In response, the following information is noted in regards to submissions made
on the SAR:
The EPA has published a number of guidance documents that detail the
standards for surveys that are to be used in the EIA process, with Guidance
Statement No. 56 Terrestrial Fauna Surveys for Environmental Impact
Assessment in Western Australia and EPA Guidance Statement No. 20
Sampling of Short Range Endemic Invertebrate Fauna for Environmental
Impact Assessment in Western Australia being most relevant to this factor. It is
considered that the surveys carried out in preparing the SAR were in
accordance with these guidance statements and that any future surveys will
also be in accordance with these standards or any revised standards.
With regard to monsoon vine thickets, as has been discussed under the flora
and vegetation factor, ongoing work since the release of the SAR has been
undertaken to further the knowledge of the monsoon vine thickets at James
Price Point with further work expected to continue to contribute to the long-term
protection of this TEC.
Many submissions also raised matters that the Delegates considered in
preparing this report, including impacts to threatened species; migratory bird
species; short range endemic invertebrate fauna and management of the
impacts of the project generally.
Assessment of significance of impacts
The Delegates consider that the biggest potentially significant impact to fauna
habitat is through the clearing of 110 ha of monsoon vine thickets. The monsoon
vine thicket is known to support conservation significant fauna species which is
reflected in its listing as a TEC. Impacts of the Browse LNG Precinct strategic
proposal on monsoon vine thickets is further discussed under the flora and
vegetation factor. The main fauna habitat to be impacted is Pindan woodlands
which has a large regional distribution.
In regards to conservation significant fauna species, the Delegates consider
that the Greater Bilby is the conservation significant species most likely to be
impacted by the Browse LNG precinct strategic proposal.
Greater Bilby
The Delegates note that due to ongoing surveys since the SAR that bilbies have
been confirmed as being present in the area and that the population is
considered to be of low density and not isolated from other populations of bilbies
in the region. As bilbies are a mobile species and known to forage over large
areas, the Delegates consider that the population is not likely to be restricted to
the James Price Point area and that suitable habitat extends beyond the area
to be cleared for the Browse LNG Precinct strategic proposal. The strategic
proposal is expected to impact 5.2 per cent of the mapped Greater Bilby habitat
of the Dampier Peninsula.
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The Delegates consider that a consolidated development envelope, as is
proposed for the Browse LNG Precinct strategic proposal, rather than multiple
smaller development envelopes in the area, would reduce the risk of
fragmentation of bilby populations.
Gouldian Finch
The Delegates note that the Gouldian Finch is likely to be mainly confined to
the northern end of the Dampier Peninsula and that the James Price Point area
does not provide enough suitable habitat to support a permanent population of
this species. Therefore the Browse LNG Precinct strategic proposal is not
expected to have an impact on the conservation status of the Gouldian Finch.
Golden Bandicoot
The Delegates note that there are currently no known populations of the Golden
Bandicoot on the Dampier Peninsula. The proponent contends that the habitat
that remains undisturbed at James Price Point is sufficient to support a local
population, should one occur. The Delegates agree with this view.
Priority Fauna species
The Delegates note that the Priority Fauna species recorded or likely to occur
in the James Price Point coastal area have a regional distribution that is wider
than the area to be impacted by the Browse LNG Precinct strategic proposal or
are considered uncommon in the area and that the area to be disturbed does
not represent critical breeding habitat.
For some of these species the indirect impacts from altered fire regimes and
introduced fauna are considered threatening processes. The Delegates expect
that management plans will need to be developed for any derived proposals to
minimise the indirect impacts of the proposal. These management plans should
also cover how the derived proposal will be managed to reduce impacts from
trenching and vehicle strike of fauna. The Delegates have recommended a
condition to ensure that any future derived proposals prepare a management
plan that addresses these issues and also develop a monitoring plan to
demonstrate that the management plan is being effective in achieving its
objectives.
Migratory species
The Delegates agree with the contention that James Price Point does provide
some areas of feeding and roosting habitat for migratory birds utilising the East
Asian-Australasian Flyway, but notes that there is more regionally significant
habitat at Roebuck Bay and Eighty Mile Beach. Accordingly, while there may
be some localised impacts to migratory species from the Browse LNG Precinct
strategic proposal as a result of loss of habitat at James Price Point, the
protection of Eighty Mile Beach and Roebuck Bay will support the habitat
available to these species in the Kimberley.
It is also noted that submissions raised concerns about the impacts of flaring
and light spill on migratory birds. However the Delegates consider that, flying at
a height of several thousand metres, the majority of migratory birds are unlikely
to be significantly impacted by lighting and flaring. The Delegates expect that
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the management plans for any future derived proposals will address the
management of lighting to minimise the impact of light spill on all terrestrial
fauna species which will further reduce the potential for impacts on migratory
bird species.
Short Range Endemic invertebrate fauna
The Delegates acknowledge that there can be some uncertainty around
identifying SRE species generally owing to limited historical work in accurately
establishing the taxonomy of many species. The Delegates note that the
potential SRE species recorded at James Price Point are not considered to be
conservation significant species and were found in habitat that is not restricted
to the Browse LNG Precinct impact area, and by minimising the impact to
potential SRE habitat - particularly monsoon vine thickets - the impacts of the
Browse LNG Precinct strategic proposal on SRE invertebrate fauna are unlikely
to be significant.
This view takes into account the recommended conditions in regards to
Targeted Fauna Surveys and a Terrestrial Disturbance Plan that require
proponents of derived proposals to demonstrate that they have minimised
impacts of their proposal as far as practicable, within the development envelope
of the Browse LNG Precinct strategic proposal.
Mitigation Hierarchy
Generally the measures taken to avoid and minimise impacts on conservation
significant vegetation communities at James Price Point, also avoid and
minimise the impacts on terrestrial fauna as these vegetation communities are
high value habitat for fauna in the area. As discussed under the flora and
vegetation factor, the proponent also proposes to realign Manari Road and
rehabilitate an area of monsoon vine thickets, which is important fauna habitat.
The Browse LNG Precinct development envelope has also been set back from
the coast to reduce the impact on monsoon vine thickets as they are found on
the coastal dunes.
Recommended conditions:
The maximum size of the impacts to fauna habitat will be restricted through
defining the key characteristics of the proposal with associated figures that
show the various development envelopes. Condition 19 requires a Terrestrial
Disturbance Plan whereby the proponent must demonstrate it has taken
whatever practicable steps it can to minimise the environmental impacts to
conservation significant fauna within the development envelopes.
The Delegates also consider that on a finer scale the proposal should be sited
within the development envelope to minimise the impacts to conservation
significant terrestrial fauna as much as practicable. This should be achieved by
carrying out targeted surveys within the envelopes before ground disturbance
to ensure that final site selection minimises the overall impact on conservation
significant species. The targeted surveys should be carried out in accordance
with EPA Guidance Statements for terrestrial biological surveys.

137

To achieve this the Delegates have recommended Condition 18 that requires a
Terrestrial Baseline Report that specifies that targeted surveys need to be
undertaken and recommended Condition 19 that requires a Terrestrial
Disturbance Plan that must demonstrate that practicable measures have been
undertaken to minimise the impacts on conservation significant fauna.
In the SAR the proponent has made a commitment that management plans will
be developed to demonstrate that the proposal will be managed to meet the
environmental outcomes determined in the SAR. For this factor of Terrestrial
Fauna, the most important of these management plans is the Terrestrial Fauna
Management and Monitoring Plan, but other plans are also relevant to
minimising the impact on terrestrial fauna. These include the Weed
Management Plan (to avoid reduction in the quality of fauna habitat), Fire
Management Plan (to avoid loss of animals through fires), Surface Water
Management Plan (maintenance of fauna habitat) as well as Rehabilitation and
Closure and Decommissioning Plans.
The Delegates consider that there should be an overriding management and
monitoring plan for terrestrial fauna and that these other plans may form subplans of the overriding Terrestrial Environment Management and Monitoring
Plan - if a proponent chooses to develop the overriding management plan in
this manner. The Delegates have recommended Condition 20 to ensure that a
Terrestrial Environment Management and Monitoring Plan is developed, and
that it address the management of trenching, lighting and noise, weeds, fire
amongst other issues, to minimise the indirect impacts of the Browse LNG
Precinct strategic proposal with monitoring to verify that management
measures contained in the plan are effective in minimising impacts.
To ensure that the Terrestrial Environment Management and Monitoring Plan
achieves its aims it should contain management measures for the following
issues:
 Feral animal management;
 Management of open trenches and fauna handling generally;
 Lighting design;
 Optimum precinct design demonstrating linear infrastructure designed to
minimise impacts to fauna movement;
 Specific measures related to conservation significant fauna species
identified in the Terrestrial Baseline Report;
 Fire management; and
 Traffic management to reduce vehicle strikes.
The Delegates consider that conditions should be developed to ensure these
plans are implemented and that they are developed in accordance with
contemporary best management practice at the time any derived proposal is
submitted.
Summary
The Delegates have paid particular regard to:
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(a) Measures taken to avoid and minimise the impacts on terrestrial fauna;
(b) The absence of core or restricted habitat for conservation significant fauna
species in the development envelope; and
(c) Information related to the Greater Bilby that indicates that the James Price
Point area supports a low density population of this species that is not
restricted to the development envelope.
Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Terrestrial fauna) can be achieved,
provided conditions are imposed requiring derived proposals to develop and
implement the following:





3.7

A Terrestrial Baseline Report;
A Terrestrial Disturbance Plan;
A Terrestrial Environment Management and Monitoring Plan; and
Rehabilitation and decommissioning of the site.

Hydrological processes

The environmental objective for this factor is to maintain the hydrological
regimes of groundwater and surface water so that existing and potential uses,
including ecosystem maintenance, are protected.
The Browse LNG Precinct strategic proposal has the potential to impact on
surface water and groundwater through two main mechanisms, being the
construction and operation of the proposal impacting on hydrological regimes
and the development of a water supply for the strategic proposal.
Construction and operation
The construction and operation of the physical infrastructure may impact on
surface water through alteration of drainage patterns and disturbance of
drainage lines that flow through the precinct area. Impacts on groundwater
regimes may be alteration of infiltration and recharge rates due to the physical
infrastructure impacting on groundwater/surface water interaction.
Water supply
The exact volumes and sources of water required for the proposal have yet to
be determined. However the proposal would require a supply of water that
provides 8 GL/a of freshwater for use at the precinct. Options to source the 8
GL/a are freshwater aquifers and desalination of either saline groundwater or
seawater. It is likely that groundwater will be utilised for the precinct in some
quantity. Therefore one of the principal impacts on groundwater is likely to be
drawdown of water levels through abstraction. The Department of Water (DoW)
in its submission on the SAR indicated that it expected an options analysis of
the potential water supply options as part of the water licensing process.
Existing Environment
In preparing the SAR, the DSD commissioned hydrology and flood studies for
the James Price Point area, as well as an assessment of the hydrogeology. In
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addition, information is available on the hydrological processes in the area from
the DoW, including a groundwater resource review for the Dampier Peninsula
published in 2012 (Searle, 2012).The draft Kimberley Regional Water Plan
(DoW, 2010) and the Broome Water Reserve Drinking Water Source Protection
Plan (DoW, 2012) also provide information on the water resources of the
Dampier Peninsula. During the development of the SAR, there were some site
access considerations that prevented detailed on-ground investigation of the
hydrogeology (DSD, 2010).
Hydrology
The hydrology of the Dampier Peninsula is strongly influenced by the tropical
monsoon climate, with over 90 per cent of the average annual rainfall occurring
December to April. The area is characterised by Pindan sandplain soils, few
drainage lines, low elevation and heavy seasonal rainfall, all of which lead
toward sheetflow flooding. Much of the sheet flooding is considered to infiltrate
into the groundwater (DSD, 2010; Searle, 2012).
The main water courses on Dampier Peninsula are the Fraser River which flows
into King Sound and Deep Creek which discharges south of Broome (Searle,
2012). There are no significant drainage lines or channels in the proposal area
(DSD, 2010). The Dampier Peninsula is not within a proclaimed surface water
management area or irrigation district under the Rights in Water and Irrigation
Act 1914 (DoW, 2010).
The SAR indicated that the nearest permanent surface water features to James
Price Point occur at Coulomb Point 20km north of James Price Point, in the
Coulomb Point Nature Reserve and Willie Creek 30km south, being Willie
Creek itself (DSD, 2010). More recently, the DoW advised that the nearest
permanent surface water feature is actually Flow Dam, which is approximately
12km north of James Price Point.
Flow Dam is an artificial dam but is fed by a naturally occurring spring.
Notwithstanding that this permanent surface water feature is closer than 20km,
the location of the Browse LNG Precinct close to the coast and the general
south-west flow of surface water means that Flow Dam is unlikely to be
impacted by the Browse LNG Precinct strategic proposal, unless any water
supply bores are located such that they directly impact on the dam.
Within the Browse LNG Precinct three small sub-catchments have been
identified that feed into drainage lines. The sub-catchments vary between
approximately 5 and 88 square kilometres in size. Figure 21 shows the location
of the sub-catchments. Also shown is this figure is that the Browse LNG
Precinct strategic proposal would cause the disruption of ephemeral drainage
lines.
Due to its proximity to the coast, the drainage lines at James Price Point
discharge into the ocean or are truncated by coastal dunes and therefore do
not flow into larger drainage systems (DSD, 2010).
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Figure 21: Surface water sub-catchments at James Price Point
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Hydrogeology
Hydrogeologically the James Price Point area is underlain by three major
aquifers, the Broome Sandstone aquifer which is found from zero to minus
150m Australian Height Datum (AHD), the Wallal aquifer, which extends for
approximately 360m from minus 400m AHD and Permian age rock units of the
Poole Sandstone and Grant Group which is up to 800m thick below minus 850m
AHD.
The Broome Sandstone is an unconfined aquifer that is utilised as a water
supply along the Dampier Peninsula, including the Broome town water supply.
At the coast the depth to groundwater in the Broome Sandstone tends to be
shallowest and also has the greatest saturated thickness. In some areas of the
peninsula a superficial aquifer overlies the Broome Sandstone aquifer. The
Broome Sandstone is recharged by direct rainfall from where the aquifer
outcrops; leakage from the overlying Pindan soils and coastal sand dunes and
infiltration of surface water from wetlands and drainage systems (DSD, 2010;
DoW, 2012; Searle, 2012).
The Wallal aquifer is a confined to semi-confined aquifer, which is separated
from the Broome Sandstone by an aquitard. Based on limited information the
salinity in the aquifer is thought to range from 1,500 milligrams per litre (mg/L)
to 5,500mg/L. The water in the Wallal aquifer is generally considered brackish
and therefore only suitable for fit-for-purpose use (DSD, 2010).
The Grant Group lies below the Wallal aquifer and includes the Poole
Sandstone aquifer. It is considered that there are currently no users of Grant
Group and therefore information on the aquifer is limited. It is recharged by
anticlines in the Wallal aquifer and therefore likely to have salinity similar to or
higher than the Wallal aquifer. The aquifer is likely to be confined over the
James Price Point area (DSD, 2010).
A conceptual hydrogeological model has been developed for the James Price
Point area and the aquifers lie beneath this area, with the Broome Sandstone
being unconfined and the Wallal Aquifer being confined and separated from the
overlying Broome Sandstone in the vicinity of James Price Point. This means
that the largest hydrogeological impacts associated with the construction and
operation of the proposal are likely to be to the Broome Sandstone. The
conceptual hydrogeological model shows that the Broome Sandstone supports
groundwater dependent vegetation at James Price Point. The conceptual
model shows that the deeper confined aquifers are unlikely to support
groundwater dependent vegetation at James Price Point (DSD, 2010). This
conceptual model is shown in Figure 22.
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Figure 22: Conceptual model of groundwater impacts from Browse LNG Precinct (drawdown from Broome Aquifer)
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The majority of the Dampier Peninsula is within the proclaimed CanningKimberley Groundwater Area with the south-west corner of the peninsula in the
Broome Groundwater Area. James Price Point straddles the boundary of the
two groundwater areas (Searle, 2012). As James Price Point is within a
proclaimed groundwater area, the take of any water for the Browse LNG
Precinct will require licensing from the DoW in accordance with the Rights in
Water and Irrigation Act 1914. The DoW in the Kimberley Regional Water Plan
2010-2013: Draft for Public Comment note that impacts on water can be
assessed and managed for the Browse LNG Precinct through the water
licensing process (DoW, 2010). The DoW licensing process recognises the
need to maintain the ecological processes of water dependent ecosystems
(Waters and Rivers Commission, 2000).
During the first call for information, the DoW provided advice that it was
undertaking a four year groundwater investigation on the Dampier Peninsula
and that this was due for completion in 2015. The expectation is that the
information gathered in this program will be able to be used to in the water
licensing process as part of the assessment and management of water
abstraction on the Dampier Peninsula, including for the Browse LNG Precinct
strategic proposal. DSD acknowledged this work and noted that outcomes will
be used to guide development of environmental management plans for the
proposal.
The DoW’s groundwater resource review for the Dampier Peninsula (Searle,
2012) states that the groundwater resources of the Dampier Peninsula
generally show no signs of adverse impacts due to current use, except for some
small areas in the south-west of the Broome Groundwater Area.
This resource review indicates significant quantities of groundwater available.
Although the use may be constrained by factors such as saltwater intrusion and
the effects on groundwater dependent ecosystems (Searle, 2012), both of
which are potential concerns at James Price Point due to its proximity to the
coast and saltwater interface, and the presence of groundwater dependent
monsoon vine thickets. The groundwater dependency of monsoon vine thickets
is also discussed further under the Flora and vegetation factor.
Public Submissions:
Submissions from the public and non-government organisations raised the
following points and concerns:






Timing of the development of an ecological surface water requirements
plan;
Frequency of heavy rainfall events increasing the likelihood of unplanned
discharge events being transported to the marine environment or drainage
basins;
Sensitivity of surface water hydrology to the precinct is unknown;
Adoption of water use efficiency methods should be a priority;
A lack of knowledge regarding the aquifers, regional systems, sensitivities
and usage;
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Potential impacts to the Broome town water supply and other groundwater
users if aquifer recharge is reduced;
Possible impacts to vegetation, in particular groundwater dependent
ecosystems, due to groundwater use and changes in water quality;
Potential impacts of desalination, particularly on the marine environment,
and lack of information regarding this option;
Further work is required to characterise existing groundwater conditions and
is considered crucial to inform potential impacts. With a lack of clarity around
the timing of these works and how the results will be used to inform the
assessment process; and
Insufficient detail provided on the presence of groundwater dependant
ecosystems, given the highly sensitive nature of impacts to groundwater and
the uncertainty around the impacts, further work is required to inform
Traditional Owners on the potential impacts.

Government agencies raised concerns or provided information regarding the
following:
 Potential direct and indirect impacts on flora, fauna and vegetation
communities as a result of sand dune crossings, disturbance of acid
sulphate soils and alteration of hydrology;
 Potential to intersect the groundwater table during construction and
earthworks;
 Potential hydrological impacts as a result of physical presence of the
proposal, sand dune crossings and water abstraction resulting in potential
impacts to groundwater dependant ecosystems, riparian vegetation and
species which utilise this habitat;
 That the main surface water issues associated with the precinct should be
managed through the requirement to develop an ecological surface water
requirements management plan and Construction Environmental
Management Plan;
 The proposal is located within both the Canning-Kimberley and Broome
Groundwater areas;
 Identification of sustainable water supplies for the construction and
operation phases of the project is a significant issue; and
 The local Shire will further consider this matter when details of water source
and water usage for the proposed precinct are available.
To address many of these matters, Government agencies made the following
recommendations:





That conditions require hydrological investigations to determine impacts of
the proposal, prior to ground disturbing activities with results to be used to
inform monitoring, management, design, construction and operation of the
precinct;
That conditions require consultation with DEC (now Department of Parks
and Wildlife) regarding the assessment of impacts of groundwater
abstraction on conservation values;
That specific conditions be included to address potential impacts of a
desalination plant should that option be pursued;
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That the scope of the Construction Environment Management Plan be
broadened - or a separate operational management plan be developed - to
assist with best practice management of water related issues associated
with the ongoing management of the precinct, in particular stormwater
management which would not be covered in the operating strategy for the
groundwater licence under the RIWI Act;
Application of the Better Urban Water Management Framework (Western
Australian Planning Commission 2008) to surface water management to
ensures the total water cycle is considered at each stage of the planning
process;
Access to the Broome aquifer should only be made available to the precinct
if there is absolute confidence that it will not, in any way, endanger water
supply for the future growth and development of the town of Broome;
The groundwater management plan must include an analysis of options for
all potential water supplies, which may include groundwater from the deeper
Wallal and Grant Aquifers, water reuse recycling and desalination of sea
water;
Further investigations should be undertaken to support licensing
applications under the RIWI Act; and
The Construction Environment Management Plan should identify
techniques for water reuse and recycling, including stormwater capture and
reuse, in order to reduce reliance on groundwater.

In response, the following information is noted in regards to the submissions
made on the SAR:
Some of the submissions raised concerns about impacts on groundwater
dependent ecosystems. These impacts have been considered in detail under
the Flora and vegetation factor. Discharges to the marine environment,
including desalination brines, are considered under the Marine environmental
quality factor.
It is noted that further detailed information on water supplies will be required at
the derived proposal stage. The DoW has been undertaking studies which will
increase the knowledge base and this assessment considers the need for
ongoing studies to increase the level of certainty in future decision making,
including requirements for any water licensing processes.
It is reiterated that any approval of the strategic proposal is a not a stand-alone
assessment of the proposal and an implementation agreement issued under
the EP Act does not exempt the proponents of derived proposals from the need
to meet legislative duties under other acts, including the Rights and Water
Irrigation Act 1914. These other regulatory processes represent a further
evaluation, regulation and mitigation of the impacts. Investigations to support
the licensing process would be expected to further reduce the uncertainty
associated with selecting a suitable water supply.
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Assessment of significance of impacts
Construction and operation
The Delegates note that there are no permanent surface water features or
significant drainage lines within or downstream of the Browse LNG Precinct
likely to be impacted through development of the proposal. However, there are
a number of smaller ephemeral drainage lines that may directly impacted by
ground disturbance or have their hydrology altered through stormwater
management, and that these smaller ephemeral drainage lines are considered
important for vegetation communities in the James Price Point area.
The Delegates note that potential hydrogeological impacts from the
construction and operation of the proposal are likely to be on the Broome
Sandstone aquifer through changes to groundwater/surface water interaction
and that this could then impact groundwater-dependent vegetation.
The Delegates consider that the strategic proposal’s hydrological and
hydrogeological impacts of construction and operation are principally indirect
impacts on vegetation communities, and that these impacts can be assessed
further under the Flora and vegetation factor (Section 3.5).
The proponent has identified the relevant standards and guidelines to which
surface water management must comply and this includes the DoW’s
Stormwater Management Manual for WA, representing best practice
management of stormwater run-off. The issues associated with contaminated
stormwater being discharged to the marine environment are discussed further
under the Marine environmental quality factor (Section 3.3).
Water supply
The Delegates note that the water supply options for the proposal are a
combination of groundwater abstraction and desalination. It is also noted that it
is unlikely that water supply will come only from desalination and therefore
some groundwater drawdown associated with the strategic proposal is
expected.
The Delegates note that there have been some groundwater investigations
associated with the strategic proposal but these have generally been limited as
a result of site access constraints. It is also noted that historical and current
work by government departments has increased the knowledge of the
hydrogeology of the Dampier Peninsula.
The Delegates acknowledge statements in DoW’s groundwater resource
review for the Dampier Peninsula that there appears to be a significant quantity
of groundwater available on the Dampier Peninsula. The Delegates consider
proponents of derived proposals can work with the DoW through the Rights in
Water and Irrigation Act 1914 licensing process to further assess the different
water supply options with a water source developed that does not significantly
impact on the hydrogeological regimes of the James Price Point area, as well
as other users.
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The Delegates note that the largest potential impacts from a poorly sited
groundwater supply are saltwater intrusion on groundwater dependent
ecosystems, particularly if the drawdown is from the shallower aquifer. The
water licensing process can consider these issues and ensure that water supply
developed for the Browse LNG Precinct does not cause significant impacts on
the saltwater interface or groundwater dependent ecosystems, as well as on
other water resources like Flow Dam.
Mitigation Hierarchy
By carrying out detailed investigations into the different water supply options,
the final supply decision will be able to ensure that significant impacts on
hydrological processes are avoided and minimised. The proponents of derived
proposals will be licensed and regulated by the DoW, which can ensure that
impacts on hydrological processes are minimised and environmentally
acceptable through detailed investigations required to support the licensing
process.
The proponent has committed to developing surface water and groundwater
management measures to mitigate the impacts of the construction and
operation of the proposal on groundwater dependent ecosystems. The
Terrestrial Environment Management and Monitoring Plan required by the
recommended conditions for the Flora and Vegetation factor (condition 20) will
ensure that this commitment is met.
No specific conditions related to hydrological processes are proposed. The
restriction on the volume of water required to supply the proposal (8 GL/a) will
be through the authorised extent in the key characteristics table.
Summary
The Delegates have paid particular regard to:
(a) The absence of any permanent surface water features occurring in the
James Price Point area;
(b) The Dampier Peninsula groundwater resource review indicating there is a
significant quantity of groundwater available on the Dampier Peninsula;
(c) Requirements to manage surface and groundwater to prevent impacts to
groundwater dependent vegetation, including Monsoon vine thickets (see
Flora and vegetation factor); and
(d) Requirements of the water licensing process under the Rights in Water and
Irrigation Act 1914.
Accordingly, it is the opinion of the Delegates that it is likely that the EPA’s
environmental objectives for this factor (Hydrological Processes) can be
achieved provided recommended actions listed under other factors and other
applicable regulatory requirements, are adhered to in producing and
implementing any derived proposals.
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3.8

Air quality and atmospheric emissions

The environmental objective for this factor is to maintain air quality for the
protection of the environment and human health and amenity, and to minimise
the emission of greenhouse and other atmospheric gases through the
application of best practice.
Air emissions – pollutants and contaminates
Air quality in the Kimberley is influenced by bushfires, dust storms and remote
industrial activities. Bushfires provided the largest source of reduced air quality,
contributing to a seasonal smoke haze across the Kimberley region. In 200708, burning produced the largest proportion of pollutants in the Broome area,
contributing an estimated 28.2 per cent of the total reported emissions of
National Pollution Inventory (NPI) substances. Pollutants emitted as a result of
bushfires in the region consist of oxides of nitrogen, volatile organic
compounds, carbon monoxide, particulate matter and BTEX (benzene, toluene,
ethylbenzene and xylenes). There are currently no man-made atmospheric
emissions sources in the vicinity of James Price Point coastal area. The NPI
database lists the nearest facilities as being at Broome (DSD, 2010).
There is relatively little monitoring of air pollutants in the Kimberley region.
Available information indicates that particulate matter (PM2.5 and PM10) is the
pollutant of most concern and is associated with smoke following fire season
from September to November and can generate levels likely to be above the
Ambient Air Quality National Environmental Protection Measures (NEPM)
standards. Ozone is the pollutant of next most concern followed by nitrogen
dioxide. Ambient concentrations of carbon monoxide and BTEX have been
recorded well below relevant criteria (DSD, 2010).
The current nearest permanent residence to the James Price Point area is
30km south at Willie Creek. However, if built, the workers’ accommodation
village associated with the Browse LNG Precinct strategic proposal would
become the nearest permanent residential premise. The James Price Point
area is utilised for transient purposes including recreation, tourism and by
Traditional Owners and these are the receptors with the greatest potential to be
impacted (DSD, 2010). Transient activities in the area include on-water
activities such as cruise ship based tourism and recreational fishing.
Sources of impacts on air quality from the LNG Precinct during construction are
increases in particulate matter, particularly dust from clearing, excavation and
vehicle movement and altered fire regimes including from the introduction of
new ignition sources. Dust is likely to be the most significant of these as areas
of vegetation are cleared. Gaseous emissions will come from fuel combustion
in vehicles and equipment. The location of potential sensitive receptors is
shown in Figure 23.
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Figure 23: Location of potentially sensitive receptors to air quality impacts on Damper Peninsula
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During operations, air quality impacts will primarily come from combustion of
fuel gas for energy generation and flaring, and fugitive emissions associated
with LNG processing facilities. Introduction of new ignition sources also
increase the risk of fire related air quality impacts. Although given the risk that
fire poses to gas processing facilities, preventing fires from starting is a high
priority for proponents. Potential emissions of concern will be oxides of nitrogen,
with smaller amounts of carbon monoxide, hydrogen sulphide, volatile organic
compounds and particulate matter emitted. There will also be ongoing
emissions from vehicle and ship movements and potential emissions due to
non-routine and emergency events associated with the processing facility.
Due to the availability of different gas processing technologies the exact
emissions are difficult to estimate. The proponent undertook modelling for
different scenarios using The Air Pollution Model (TAPM) which was developed
by the CSIRO. Conclusions from regional modelling are:


Fires are the dominant existing source of air emissions in the region leading
to high particulate (PM2.5 and PM10) and Ozone ground level concentrations.
These high levels are a consequence of the very large extent of land burned
and the build-up of pollutants in the atmosphere from fires, typically lasting
for several days.



Predicted existing ground level concentration levels of Ozone are typically
in the range of 60 to 85 per cent of the NEPM standard over a four hour
period.



The predicted 24-hour particulate levels exceed the NEPM PM10 standard
with more than five exceedances of the NEPM occurring over much of the
Dampier Peninsula. Note, for both Ozone and particulate matter there are
no measurements within the Kimberley to confirm the predictions. Predicted
exceedances are due to the overwhelming contribution from natural fires.



The Browse LNG Precinct is predicted to make a relatively small
contribution. Maximum predicted concentrations of Ozone from the Browse
LNG Precinct are low (~ 40 to 50 parts per billion).



Cumulative pollutant concentrations at a regional level predicted by the
modelling are dominated by the impacts from fires.



Deposition rates of nitrogen and sulphur are predicted to be below World
Health Organisation guidelines.

As there are different LNG processing technologies, the proponent undertook
the modelling based on four different and representative technologies to assess
the variability in the predicted concentrations of emissions (DSD, 2010).
At a local scale, modelling predicts that ground level concentrations of
atmospheric pollutants from the proposal would comply with applicable criteria
except for benzene, hydrogen sulphide and to a lesser degree toluene. The
pollutants predicted to remain below applicable criteria include carbon
monoxide, nitrogen dioxide and sulphur dioxide. As noted, ambient particulate
matter concentrations on the Dampier Peninsula naturally exceed criteria
following bushfires. The use of standard dust control measures during

151

construction and operations are proposed to reduce emissions of dust from the
Browse LNG Precinct strategic proposal (DSD, 2010).
The proponent, in the absence of relevant WA specific ambient air quality
criteria, used criteria from Victoria and New South Wales to assess whether the
impacts from the predicted emissions were a concern. Under this process, toxic
pollutants should be assessed at and beyond the boundary of the facility from
which the emission is coming, while odorous pollutants should be assessed at
the nearest sensitive receptor (DSD, 2010).
Benzene
Benzene ground level concentrations were predicted to be well in excess of
adopted short-term air quality criteria. However these criteria are based on
human health and not environmental considerations. The NSW short term
guideline level (99.9th percentile concentration for an average period of 1 hour)
for benzene is 29 µg/m3. The maximum predicted local ground level
concentrations due to emissions from the LNG Precinct is 840 µg/m 3 of
benzene (DSD, 2010).
The SAR also uses the European annual average criteria of 5 µg/m 3 as this is
more relevant to predicting the health and environmental impacts compared to
a short term exposure situation (DSD, 2010). In addition the NEPM Air Toxics
monitoring investigation levels for benzene is 0.003 parts per million (ppm) over
a year. An exceedance of the NEPM standard triggers the requirement for
further investigation to determine the cause of the exceedance.
The level of health protection associated with the investigation levels differs
from that associated with compliance standards and advisory reporting
standards. The monitoring investigation levels have been established as trigger
levels for further investigation; they reflect an upper bound of risk (highest
plausible risk) that should not be exceeded (National Environment Protection
Council, 2011)
The SAR, in Figure 2.8-17, shows that outside the proposed 3000m industrial
land use buffer zone, the annual exposure is predicted to be 10 per cent higher
than the European criteria at 5.5 µg/m3. This is based on the inclusion of
emissions from loading of condensate onto ships. When the ship loading
emissions are excluded, the annual exposure is reduced to 0.85 µg/m 3, which
is below the criteria value. The exclusion of the ship loading also reduces the
area outside the buffer zone where exceedances of short term guidelines are
expected as shown in Figure 2.8-18 of the SAR. This indicates that the main
source of emissions are from ship loading, particularly when the model
assumes that two thermal combustion units are offline.
Toluene
Emissions of toluene, like benzene, are expected to be greatest from the
loading of condensate onto ships. The NSW short term criteria for toluene
(99.9th percentile concentration for an averaging period of 1 hour) is 360 µg/m 3.
TAPM predicts that the maximum emissions of toluene will be 470 µg/m3 when
including ship loading, and 14.73 µg/m3 when ship loading is excluded. This
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indicates that additional controls preventing release of toluene during ship
loading should ensure that guideline values are not exceeded and the rest of
the project can be operated to meet guideline values.
The proponent has stated in the SAR that additional management measures
would be required at derived proposal stage to demonstrate that best practice
management measures are being proposed and that the derived proposal can
be operated to meet emission standards (DSD, 2010). This would include
benzene and toluene as well as other volatile organic compounds. Part 2 of the
SAR indicates that proponents of derived proposals may utilise thermal
combustion units to remove BTEX when CO2 is being vented (DSD, 2010).
Hydrogen sulphide
The level of hydrogen sulphide emissions depends on the concentration of
hydrogen sulphide in the feed gas as well as the down time in the thermal
combustion units. The more downtime in the thermal combustion units, the
more frequent the emission of hydrogen sulphide (DSD, 2010).
The SAR presents the results of the modelling based on different levels of
hydrogen sulphide in the feed gas and downtime for the thermal combustion
units. The proponent indicates that the scenario presented Figure 2.8.22 of the
SAR represents the most likely scenario. In this situation it was considered that
the probability of the thermal combustion units being offline is 10 per cent and
that the feed gas had a hydrogen sulphide concentration of 13 ppm.
Under this scenario it is predicted that hydrogen sulphide concentrations will be
at a level that produces a detectable odour for between 10 and 100 hours a
year in an area east of the precinct; for 10 to 60 hours a year in an area west of
the precinct over the ocean and for 10 hours a year for a small area south of
the precinct, which includes Quondong Point. This scenario is still considered
conservative given that drilling at the time of the SAR showed that gas in the
Browse Basin had a hydrogen sulphide concentration of between 4 and 7 ppm
(DSD, 2010).
Based on the modelling, there are potential odour impacts to recreational water
users for between 10 and 60 hours a year. Much of the area to the west that
may be impacted sits within the port area and therefore access by recreational
users will be limited. Land based users may also be impacted up to 100 hours
a year based on the modelling.
However the precinct buffer zones have been established to restrict access to
much of the affected area. The proponent considers that the modelling
presented in the SAR shows that the odour criteria will not be exceeded at any
location near the coast outside of the precinct buffer zones, and therefore odour
impacts to recreational water users are not expected (DSD, 2011).
Public Submissions:
Submissions from the public and non-government organisations raised
concerns about:
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The integrity of data, adequacy and rigor of air emission studies and air
quality modeling and assessments and therefore the conclusions drawn
from them;
The proposal being the single largest industrial source of emissions for
BTEX, Total Volatile Organic Compounds and Oxides of Nitrogen in
Australia;
The use of Dampier ambient air quality to represent the Kimberley as this
data suggests that the air quality in the area is close to exceeding the Ozone
and PM10 NEPM’s and exceeds the PM2.5 NEPM Investigation levels;
The precinct, when added to existing sources in the area, exceeding the
ozone NEPM by 10 per cent, this is unacceptable particularly in combination
with the high levels of PM10 and PM2.5 and respirable particulates (including
nanoparticles);
Potential for regular fogs and dews to concentrate emissions on the coast;
Inadequate consideration of cumulative impacts and the level of information
available to assess the cumulative impacts of the industrial emissions to air
and water;
Specific pollution control measures to reduce air toxics not provided;
Release of ozone and photochemical smog precursors with capacity to
travel large distances;
Benzene emissions to exceed NSW guidelines and European standards;
The NEPC Ambient Air Quality consultation recently detailed information
suggesting that health is being affected by levels of air pollutants that are
currently below the reporting standards and are typical of exposures of
many jurisdictions in Australia. It is believed that standards will be revised
downwards to reflect this evidence, and if so, it is likely that modeled
ambient concentrations in the Kimberley will be exceeded;
Mercury from the precinct - there is no indication of how it will be
handled/contained and safely processed/disposed of to ensure it does not
become an environmental legacy;
Impacts to marine habitat from increases in local ozone due to nitrogen
oxide and sulfur oxide emissions from the precinct resulting in dead zones,
algal blooms, deposition of particulate matter and impacts to human health;
Winds carrying emissions over Derby, Broome to Beagle Bay, and
Indigenous communities at certain times of year; and
Atmospheric pollution and long term impacts of continuous emission of
pollutants and chemicals produced as a result of LNG processing.

Government agencies raised the following concerns:
 The SAR contained inadequate information regarding potential air
emissions, making it difficult to assess the likely impacts from a regulatory
point of view, or to determine which activities would require licensing under
Part V of the EP Act;
 Hydrogen sulphide odours will exceed the NSW odour criteria with a need
to verify emission rates in a detailed study of individual plants and to reanalyse current modeled data using criteria consistent with WA practice;
and
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BTEX emissions require verification - ambient monitoring should be
undertaken to ensure levels are below acceptable criteria, and if not, further
emission reduction controls should be considered.

The following recommendations were made by submitters:



Monitoring of air emissions should include nitrogen compounds, BTEX
and hydrogen sulphide; and
WA Government establishes an emissions control area to prevent and
reduce toxic air; and emissions from ship smoke stacks.

The following information is noted in response to submissions made on the
SAR:
As noted in this assessment, different proponents of derived proposals may
choose to utilise varying gas processing technology and will access gas
reservoirs with different characteristics, therefore the exact nature of emissions
and required pollution control measures are not currently known.
The proponent has based modelling on four different representative gas
processing technologies to help overcome this issue. The Browse LNG Precinct
definition document, which is attached to the master plan for the precinct,
requires derived proposal proponents to select suitable technologies for the site
and the prevailing conditions to meet EP Act requirements, and allow the
proposal to be developed to full capacity without exceeding emission limits
(WorleyParsons, 2014).
Under Part V of the EP Act, premises that cause unreasonable emissions to air
require licensing. Derived proposals are required to get all further approvals
required under legislation, including under Part V of the EP Act. It is during this
process that further analysis will be undertaken to ensure that any derived
proposal uses best practice and that the proposal minimises emissions as far
as practicable.
It is considered more appropriate to assess the specific management measures
proposed at the licensing stage rather than at the strategic proposal stage
because it is at this level that proponents are required to provide details about
the technologies to be used. Further assessment at that time will consider more
specific air quality modelling based on the exact technologies proposed.
In its response to submissions, the proponent indicated that it intended to use
a mercury removal unit during LNG processing. The mercury would then be
recovered and recycled at appropriate facilities (DSD, 2011).
As discussed further below, the Delegates consider that exceedance of NEPM
standards is unacceptable and derived proposals will need to ensure that
chosen technologies will prevent emissions from the Browse LNG Precinct
exceeding recognised standards, limiting impact on local communities and the
environment.
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Assessment of significance of impacts
The Delegates consider exceedance of NEPM standards for volatile organic
compounds including benzene and toluene unacceptable given the sensitivity
of the surrounding environment, including important flora and fauna, and the
presence of the Broome township nearby.
While modelling and predicted impacts were based on conservative
assumptions and so impacts may not be as great as predicted, additional
controls will still be required to ensure that exceedances of applicable criteria
does not occur. This should include use of ships and ship loading equipment
for condensate that captures vapours from volatile organic compounds to
prevent their release.
Although the SAR indicates that proponents of derived proposals may utilise
thermal combustion units to remove BTEX, the Delegates consider that this or
some other equivalent technology, is essential in restricting unacceptable
exceedances of NEPM standards.
With regard to hydrogen sulphide, the Delegates acknowledge the conservative
nature of modelling undertaken and that it includes downtime for equipment.
Accordingly, additional control measures are considered necessary to ensure
no unacceptable amenity impacts from hydrogen sulphide. It is also noted that
impacts are predicted to be within buffer zones to the Browse LNG Precinct,
where access by sensitive receptors would be restricted.
The Delegates consider some flexibility in the choice of gas processing
technologies by proponents of derived proposals. It is recognised that being too
rigid now might prevent companies from adopting improved technology in the
future - that reduce emissions further, especially considering it may be some
time before a derived proposal is considered for development. However, the
onus will remain with proponents to demonstrate that they use best available
technology at the time of any derived proposal.
The Delegates note that the Part V licensing process will include further
assessment, regulation and mitigation of air emissions and assessment of
technology proposed to ensure best practice.
The Delegates consider that during this process, specific modelling relevant to
each derived proposal should be used by the proponent to demonstrate that
derived proposals can be managed to meet relevant air quality standards, while
also taking into account the cumulative impacts of all potential derived projects
that may be proposed to meet the 50 mtpa production capacity requirement.
A prescriptive condition that states that the proponent must install best available
pollution control technology, and manage operations in a manner which is
commensurate with contemporary best practice, should be imposed on the
proponent of each derived proposal. Condition 21 requires the proponent of a
derived proposal to demonstrate adoption of contemporary best practice for
control of emissions to air.
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Mitigation Hierarchy
The Browse LNG Precinct strategic proposal has been sited remote from
sensitive receptors on the Dampier Peninsula to avoid and minimise potential
air quality impacts. The establishment of buffer zones will also minimise impacts
by preventing inappropriate activities within buffer zones. Future proponents
will have an opportunity to minimise emissions by selecting appropriate
technology representing best practice at the time.
Greenhouse Gas Emissions
Greenhouse gases will be emitted at all stages of the strategic proposal.
However, the vast majority of emissions will be from CO2 within the gas
reservoirs and from combustion of natural gas as the power supply for the
precinct. There will be lesser emissions from operation of vehicles and
machinery, vegetation clearing and fugitive emissions from intentional and
unintentional releases of natural gas (such as leaking pipes or flaring) (DSD,
2010).
The level of reservoir emissions is highly dependent on the natural occurring
CO2 content of the gas in the reservoir. At this point in time the gas to be
processed at the Browse LNG Precinct strategic proposal could come from a
number of Browse Basin reservoirs and therefore it is not possible to state the
exact reservoir CO2 amount. However, gas from the Browse Basin is generally
considered to be at the higher end of the range, with average reservoir content
CO2 of between 6-12mol percent of the gas.
Noting these limitations, the predicted emission of greenhouse gases presented
in the SAR provides a guide to potential emission levels of Browse Basin gas.
Using a reservoir content of 10mol per cent reservoir content, at full production
capacity of 50 mtpa the Browse LNG Precinct strategic proposal would, without
abatement measures, emit 39 mtpa of greenhouse gases which includes 19
mtpa from energy generation for the proposal. The project is also predicted to
emit approximately 2 mtpa of greenhouse gases from other more minor
sources, including vegetation clearing and indirect operational activities (DSD,
2010).
The SAR benchmarked expected greenhouse gas emissions against other
projects in Australia and overseas. Benchmarking in Figure 2.9-1 and Figure
2.9-2 of the SAR showed that the emissions were comparatively high for
reservoir emissions as well as emissions from power generation. The main
power supply is likely to be gas fired, utilising gas recovered from processing at
the Browse LNG Precinct (DSD, 2010).
The National Greenhouse and Energy Reporting Act 2007 requires reporting
from facilities in Australia with direct emissions greater than 25,000 tonnes of
CO2 equivalent per year. It is expected that facilities associated with the this
strategic proposal will be required to report greenhouse gas emissions under
this act to the Clean Energy Regulator. The Clean Energy Regulator publicly
reports these emissions - but this is at a corporate level rather than at a facility
level.
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Total emissions for WA as reported under the NGER Act in 2012 inventory year
are 70.5 mtpa of CO2 equivalent (Department of the Environment, 2014).
Predicted emissions (without abatement) from the proposed LNG Precinct of
41 mtpa would represent an increase in over 50 per cent of WA’s total
emissions based on the 2012 figure. The project would also represent an
increase of 7.4 per cent of Australia’s emissions of 554.6 mtpa in 2012 inventory
year.
Public Submissions:
Submissions from the public and non-government organisations raised the
following concerns:
 The amount of greenhouse gas which will be emitted - the facility will be the
most pollution intensive LNG facility in the world emitting 0.65 tonnes of CO 2
for every tonne of LNG produced;
 A lack of detail surrounding abatement plans;
 A lack of consideration of offsets in relation to greenhouse gas;
 Impacts on Australia’s commitment to achieve a 5 per cent reduction in
greenhouse gas emissions by 2020 and global emissions;
 Unsubstantiated comments that LNG will reduce global greenhouse gas
emissions by displacement, and – if even possible - that they are outside
the scope of Australian environmental legislation and cannot be considered
in the scope of this assessment;
 The need to consider downstream impacts of carbon pollution from burning
of LNG produced from the facility as a fuel source;
 The application of WA EPA guidance on greenhouse gas - the proposal
does not comply with best practice and carbon pollution reduction
technology;
 Cumulative impacts from other proposed developments in WA;
 The application of best practice bearing no relationship to climate science
or the need to reduce emissions; and which include consideration of
economics which is outside the scope of the EPA;
 The possibility that geo-sequestration would be considered as a derived
proposal;
 The need to require proponents to commit to geo-sequestration to store its
reservoir and greenhouse gases from processing - and how this would be
deployed safely against alternative development options;
 That conditions should be placed on the proposal to ensure it results in no
net increase in carbon pollution; and
 Links between CO2 concentrations and ocean acidification.
A concern was also raised by a Government agency relating to perceived
misleading benefits of LNG to global greenhouse gas abatement. It was
contended that benefits should be discussed in the context of a lifecycle
assessment and that the proponent should acknowledge that global benefits
will only be delivered for that portion of LNG that displaces more carbon
intensive fuels.
The following recommendations were made by submitters:
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That there be a requirement for geo-sequestration or other permanent
abatement of reservoir emissions from all gas development; and
That consideration be given to applying a carbon constraint to the
proposal in the absence of a carbon pricing mechanism.

In response, the following information is noted in regards to the submissions
made on the SAR:
The Browse LNG Precinct strategic proposal will contribute a significant amount
to WA’s greenhouse gas emissions. The predicted emissions are based on no
abatement. It is expected that abatement measures will be utilised and the
proponent has committed to this in the Strategic Assessment Report.
Abatement measures may include geo-sequestration and other potential
requirements for carbon capture.
It is acknowledged that the SAR undertakes a lifecycle emissions analysis of
LNG compared to other fossil fuels to demonstrate that LNG can contribute to
reduced emissions in comparison to other energy sources such as coal.
However, this is only relevant to the extent that LNG produced replaces coal as
a source of energy.
The assessment also considered that the emission of greenhouse gases
represents an incremental contribution to a global issue.
Assessment of significance of impacts
The Delegates recognise that while some of the LNG produced at the LNG
Precinct may replace coal as an energy source, it is highly unlikely to be the
entire production of LNG. Therefore the Browse LNG Precinct will represent a
new source of fossil fuel production that contributes to an increase in
greenhouse gas emissions.
The Delegates note that the potential emission of 39 mtpa greenhouse gases
is without abatement measures. The proponent has committed that derived
proposals will incorporate abatement measures. Potential abatement measures
identified in the SAR include reinjection of CO2 into reservoirs; total carbon
capture; forestry carbon sequestration and improved fire management regime.
The proponent has proposed the development of a greenhouse gas abatement
plan by derived proponents that includes ‘no regrets’ measures such as energy
efficiency programs.
The Delegates consider that proponents of derived proposals should be
required to demonstrate that proposals are designed and operated in a manner
that maximises energy efficiency and abates greenhouse gas emissions as far
as practicable. To achieve this, the Delegates have recommended a condition
requiring a greenhouse gas management plan. This plan requires the
proponent to demonstrate measures they have taken to apply best practice
technology and process management in order to minimise emissions to as low
as reasonably practicable.

159

Under the NGER Act reporting of emissions is at a corporate level. The
Delegates consider that, in the interest of public accountability, reporting at the
facility level is appropriate and have recommended a condition that requires
proponents of derived proposals to report their annual emissions.
Mitigation Hierarchy
The proponent has committed to the use of greenhouse gas abatement to
minimise the release of greenhouse gases as well as the utilisation of energy
efficiency measures.
Summary
The Delegates have paid particular regard to:
(a) Location of potentially sensitive receptors;
(b) Results of air quality modelling;
(c) Emissions that exceed relevant criteria being unacceptable;
(d) Requirements of Part V of the EP Act;
(e) Browse Basin gas being naturally high in CO2;
(f) That predicted greenhouse gas emissions do not take into account
abatement measures; and
(g) Greenhouse gas emission reporting requirements.
Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Air quality and atmospheric emissions)
can be achieved provided conditions are imposed requiring derived proposals
to develop and implement the following:
 Contemporary best practice design and operation to reduce air
emissions;
 Report annual greenhouse gas emissions at a facility level; and
 Prepare a greenhouse gas management plan that demonstrates
greenhouse gas emissions have been reduced as far as practicable.

3.9

Heritage

The environmental objective of the heritage factor is to ensure that historical
and cultural associations, and natural heritage, are not adversely affected.
For the purposes of this assessment EPA Guidance Statement 41, Assessment
of Aboriginal Heritage 2004 has been adopted to provide guidance on
assessing the aboriginal heritage impacts of the proposal. The Guidance
Statement outlines that when assessing a proposal it is important to ‘ensure
that the changes to the biological and physical environment resulting from the
proposed development do not adversely affect matters of heritage significance
to Aboriginal people’.
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The Delegates note that the phrase ‘adversely affect/ed’ referenced in both the
heritage objective and the Guidance Statement does not translate to no impact.
The heritage factor and Guidance Statement are used in combination to assist
the Delegates in determining the level of likely impact and whether
management is required to ensure that overall, there are no adverse affects on
the historical and cultural associations and natural heritage.
The cultural and historical associations likely to be impacted by the
implementation of the proposal are aboriginal heritage and paleontological
heritage, commonly referred to as dinosaur footprints.
Regional Context
The cultural and historical heritage of the Dampier Peninsula is complex and
diverse. The natural heritage of the area includes the West Kimberley National
Heritage Place, added to the National Heritage List on the 31 August 2011. The
Dampier Peninsula is also home to paleontological heritage, dinosaur track
ways, scattered along the coastline. The dinosaur track ways located in the
region are said to be among the most diverse in Australia, for the period in
which they were created, and compare favourably with assemblages known
around the world (Long 2002 and McCrae, Lockley, Haines and Draper 2011).
The cultural heritage of the region is vast and includes both past and present
laws, customs and activities practiced by the Aboriginal people of the region.
Many varieties of reef, near-shore and offshore fish species are caught by line,
spear and/or trapped in man-made or natural fish traps. Mangrove areas and
associated mudflats are sourced for various shellfish species and mud crabs at
low tide. Birds and reptiles have also been harvested for food in the region.
Gums from trees have been used and honey extracted from tree hollows.
Walking, camping and carrying out customary activities are also a strong part
of the Aboriginal culture in the region.
Existing Environment
Aboriginal Sites
The aboriginal sites, registered5 under the Aboriginal Heritage Act 1972 (AH
Act), within the proposal development envelope include: Kundandu (Site ID
12902); and Walmadan (James Price Point) (Site ID 13076). The aboriginal
sites classified as lodged6 under the AH Act that are either within or surrounded
by the development envelope include: Ngarrimarran Juno Quarry (Site ID
12900); Pidirakundjunu Creek (Site ID 12427); and Inballal Karnbor (Site ID
12684).

An assessment status under the AH Act that denotes a place that has been assessed as
meeting the requirements under Section 5 of the AH Act.
6 An assessment status used by the Department of Aboriginal Affairs to classify sites that
information has been received, but an assessment has not been completed to determine if it
meets Section 5 of the AH Act
5
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The main aboriginal site, registered under the AH Act, within the development
envelope is the site referred to as Walmadan (James Price Point). This site is
registered as a burial site containing skeletal material. In addition the
Walmadan site contains fish traps, middens and artefacts. This site also
overlaps with the Broome sandstone containing the preserved dinosaur track
ways. The other registered site is Kundandu which is reported to have both
archaeological (scatter / midden) and ethnographic values (associated with a
watercourse of a mythological nature).
The three lodged sites within or surrounded by the development envelope vary
in use/classification from campsites, hunting places, water sources, quarry sites
and sites containing artefacts.
Other Aboriginal Cultural and Historical Associations – Dreaming Tracks
Dreaming tracks also referred to as song lines or song cycles, are reported to
connect the regions cultural and historical associations. Through the Delegates’
investigations the Dampier Peninsula Dreaming Track7 was identified as the
dreaming track relevant to the Aboriginal people within the region. From the
Delegates’ investigations, the Dampier Peninsula Dreaming Track is distinct
and different to the Lurujarri Heritage Trail, however, according to the
Goolarabooloo people, the Lurujarri Heritage Trail follows a portion of the
Dampier Peninsula Dreaming Track.
The location, geographic extent and significance of the Dampier Peninsula
Dreaming Track to the Aboriginal people within the region is not exactly known 8
however investigations indicate that the Dreaming Track is approximately
400km and extends from Swan Point (at the northern extremity of the Dampier
Peninsula) to Bidyadanga (approximately 190km south of Broome).
From the Delegates’ investigations into the cultural beliefs of the Aboriginal
people within the region, it is understood that the Dampier Peninsula Dreaming
Track originated from Dreamtime Ancestral Beings who created the landscape,
humans, animals and plants, all of which are interconnected by the same life
spirit. The Dreamtime Ancestral Beings set patterns for all their creations to
follow, known as the Law. These patterns are encoded in the song cycle and
ceremonially passed on from one generation to the next. It is understood that
the song cycle is sung in sequence from north to south and is used to convey
a detailed description of the land and how it has been shaped. These songs are
still sung today by Aborigines in the area. Places of special environmental and
mythological significance are named in the songs.
According to the Goolarabooloo Lurujarri Dreaming Trail web page, Paddy Roe
(the original Law Boss of the Goolarabooloo people) initiated the Lurujarri
Heritage Trail in 1987 as a trigger to encourage the members of the
which may be made up of one of more interconnected tracks leading sometimes in different
directions
8 Dreaming tracks are inherently subjective and based on interpretations conveyed through
stories, places, characters and/or events making it difficult to determine exact location, extent
and significance.
7
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Goolarabooloo community to be walking the Country, to conserve, renew and
stay connected with their heritage and traditional skills. This Trail forms the
basis of how the Goolarabooloo people transmit cultural and historical
information to their family and non-indigenous people, through cultural tourism
walks along the Trail.
The Lurujarri Heritage Trail was formally created in 1988 by a joint initiative of
the Commonwealth and Western Australian State Governments to celebrate
the Australia’s Bicentennial9. The trail passes old Aboriginal camping grounds,
unmarked burial places, former water soaks and seasonal sea and bush foods.
Based on the best available public information, the Delegates were able to
estimate the length of the Lurujarri Heritage Trail is approximately 72km along
the Dampier Peninsula coast from Gantheaume Point, near Broome all the way
to Coulomb Point located north of James Price Point.
The Lurujarri Heritage Trail also holds economic importance to the
Goolarabooloo people who conduct a cultural tourism operation along the Trail
normally between June to August10 which are the cooler months of the dry
season (May to October).
In consideration of Guidance Statement 41, and with the assistance of the
Department of Aboriginal Affairs, the Delegates have identified the Jabirr Jabirr
and Goolarabooloo Native Title claimant groups as the appropriate
stakeholders to consult with (speak for country) in relation to the heritage
matters associated with the proposal. It is important to note that the cultural and
historical associations vary between the two Native Title claimant groups for the
proposal area. Through investigation it is understood that the Goolarabooloo
people largely identify with the Lurujarri Heritage Trail, whereas the Jabirr Jabirr
people acknowledge the existence of Dreaming Tracks in the region but do not
typically identify with the Lurujarri Heritage Trail.
Paleontological Heritage
The Broome sandstone underlies the whole of the Dampier Peninsula to the
north of Broome. It was created 100 to 146 million years ago during the Lower
Cretaceous period and is up to 286 m thick in the Broome area. There are few
inland exposures of the sandstone but it is mainly accessible through a string
of headlands and rocky foreshores along the coast. The Broome sandstone
contains paleontological heritage in the form of track ways, footprints and traces
of sauropods, theropods, ornithopods and thyreophorans dinosaurs. The
Broome sandstone is also known to contain plant fossils (White, 1959).
Three surveys were commissioned to investigate the location of dinosaur track
ways and footprints likely to be impacted by the implementation of the proposal.
The first two surveys were the basis of the proponent’s SAR. These two surveys
were conducted by Dr Mikael Siversson, Curator of Palaeontology at the WA
9

200 years since the arrival of the First Fleet in Sydney, Australia.
Pers. Comms. with Goolarabooloo people at site visit November 2014.
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Museum, between 3 and 5 November 2009 and 31 March to 1 April 2010. The
sauropod dinosaur track ways uncovered during these surveys were reported
to be of low quality compared to the well-known dinosaur track ways, located
along the coast near the Broome townsite.
Two independent specialist palaeontologists, Mr Rich McCrae11 and Dr Martin
Lockley12, conducted the third survey between the 25 September and the 4
October 2011. This survey indicated the existence of additional dinosaur track
ways and footprints within the development envelope that were not identified in
the first two surveys of the proposal area.
During the third survey McCrae et al. (2011) found paleontological heritage
resources within the intertidal exposures of the Broome sandstone of the
proposal development envelope at James Price Point and extending
approximately 750m south along the coast of this location. The paleontological
heritage resources found in the area include the track ways of sauropod,
ornithopod, theropod and thyreophora dinosaurs. Overall the general range in
preservation of the dinosaur track ways in the development envelope ranged
from well-preserved to severely degraded.
Potential Impacts
Aboriginal Sites
The implementation of the proposal is likely to have an impact on the aboriginal
sites (as classified by the AH Act) directly disturbed by the proposal, primarily
Kundandu (Site ID 12902) and Walmadan (James Price Point) (Site ID 13076).
Subsurface information gathered at the site of Walmadan demonstrates a
multifunctional site that has been intermittently occupied for at least the last
5000 years (Leo, 2012). Archaeologists investigating the area over the years
have reported evidence of various site uses, including camping, fishing, burial,
walking and foraging, meeting place, hunting place, plant resources and water
resources. A site summary report by the Department of Aboriginal Affairs
reports the site as having high archaeological and cultural significance (DAA
Site Assessment Report, 2012).
Archaeologists Bradshaw and Fry (1989) report that the Kundandu site has
moderate archaeological significance and major ethnological significance
associated with mythological associations relating to water (Leo, 2012).
The three lodged Aboriginal sites, under the AH Act, that occur within or
surrounding the development envelope include: Ngarrimarran Juno Quarry
(Site ID 12900); Pidirakundjunu Creek (Site ID 12427); and Inballal Karnbor
(Site ID 12684).

11
12

Curator of the Peace Region Palaeontology Research Centre, British Columbia in Canada
Professor of Geology at the University of Colorado, Denver, USA
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Ngarrimarran Juno Quarry is one of two quarry sites known in the area and was
recorded by Bradshaw and Fry (1989) to have moderate archaeological
significance. The implementation of the proposal will have a partial impact on
this lodged heritage site. Pidirakundjunu Creek was reported by O’Connor,
Quartermaine and Nyanam (1989) as a camping site. This site is located
outside of the development envelope. Inballal Karnbor is a multipurpose site
containing a water source (soak) with ceremonial importance associated with
the Karnbor trees (Melaleuca delabata) present at the site. Bradshaw and Fry
(1989) reported the site to have major ethnographic and moderate
archaeological significance. This site is located outside of the development
envelope.
Other Aboriginal cultural and Historical Associations – Dreaming Tracks
The proposal is situated on a portion of the Lurujarri Heritage Trail and is
reported to be situated on a portion of the Dampier Peninsula Dreaming Track,
which some suggest may break the interconnectedness of the cultural and
historical associations of the region. Other potential impacts include ground
disturbance to a portion of the Lurujarri Heritage Trail and restricted access to
traverse both the Dampier Peninsula Dreaming Track and the Lurujarri Heritage
Trail.
The Lurujarri Heritage Trail is located along the coast. The exact location of the
Dampier Peninsula Dreaming Track is unknown but through the Delegates’
investigations there were indications that the track also follows the coast. In
consideration of the locations of both the Trail and the Track, the port area and
the northern and southern pipelines of the proposal will disturb portions Trail
and Track.
The proposal spans approximately 10.7km along the coast, taking into
consideration the geographical shape of the proposal it is estimated that 4.8km
of coastline falls within the proposed development envelope. This equates to
approximately 15% of the Lurujarri Heritage Trail that may experience restricted
access and approximately 6.5% that may experience a direct impact. Using the
same methodology, the Dampier Peninsula Dreaming Track would experience
restricted access to less than 3% of the Track.
Paleontological Heritage
The Delegates note that there is some contention amongst the paleontological
academic community in relation to the paleontological heritage of the James
Price Point area. The Delegates have largely based their assessment of
paleontological heritage within the development envelope on the internationally
peer reviewed report conducted by Mr Rich McCrae and Dr Martin Lockley.
The proposal is likely to disturb the intertidal zone of the Dampier Peninsula
containing the dinosaur track ways. This geographical extent of the coastal
intertidal zone is reported to exist (largely undisturbed) over approximately
200km along the Dampier Peninsula coastline.
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The dinosaur track ways located within the development envelope (and the
area surrounding the locality of James Price Point), as identified by McCrae et
al., is summarised in Table 8. The surveys conducted by McCrae et al.
uncovered a high diversity of track ways in the port area. No track ways were
uncovered in the northern pipeline area, however both theropod and sauropod
track ways were discovered in the southern pipeline area.
Table 8: Summary of track ways uncovered by McCrae et al. (2011).
Proposal
locality
name

Number of
track ways

Broome
Sandstone
Yes/no

Theropod
Tracks
(TP)

Sauropod
Tracks (S)

Ornithopod
Tracks (O)

Thyreophora
Tracks (TH)

North
Pipeline
James
Price
Point
Port Area
South
Pipeline

0

Yes

7

Yes

TP

S

O

TH

9
4

Yes
Yes

TP
TP

S
S

O

TH

(Note: Sites in bold are those listed as potential impact areas)
The construction of the Port facilities has the potential to remove or disturb the
Broome sandstone containing paleontological heritage resources. The
dinosaur track ways are very sensitive, introducing disturbance to the intertidal
zone may accelerate erosion of remaining track ways. Cutting through the
sandstone would introduce new environmental factors to the sandstone and
might intensify the erosion of the surrounding sandstone containing
paleontological heritage.
The well-preserved track ways occur in the port land area. The lower quality /
degraded track ways occur in the southern pipeline corridor. The development
of a marine infrastructure shore crossing (and pipeline crossings) may result in
the redistribution of sand transported by longshore currents.
A unique potential impact to also consider for the dinosaur track ways and
footprints is the potential for human impact associated with theft, vandalism or
accidental damage.
Public Submissions
Aboriginal Sites and Other Aboriginal Cultural and Historical Associations –
Dreaming Tracks
Submissions on ’aboriginal sites’ and ‘other aboriginal cultural and historical
associations’ from the public and non-government organisations raised the
following:
 Potential impacts to aboriginal sites, some of which are unknown;
 A legislative framework to appropriately manage Indigenous heritage;
 The process surrounding gaining of indigenous consent;
 Disregard for National Heritage listing status;
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Impacts on the cultural heritage of the Goolarabooloo and Jabirr Jabirr
people;
Impacts on the Lurujarri Heritage Trail and reconciliation values;
Disturbance of burial grounds within the proposed port area;
Loss of access to the area for customary fishers;
Impacts on species of ethno-biologically importance - including species in
the Monsoon Vine Thickets;
Focus for mitigation limited to one species of Terminalia ferdinandiana
(commonly referred to as Gubinge, billygoat plum or Kakadu plum) because
of its known commercial value, where there may be other species of equal
value which have not yet been identified;
Concern that emergence and development of other industries by the local
Aboriginal people may be impacted;
Perception that the EPA is abrogating responsibilities to an agreement
between a private entity on a heritage protection that has no status in law;
Perception that the EPA is not going to the same lengths to understand the
culture at James Price Point as it did for the Red Hill Quarry; and
That the National Heritage Assessment listing is not being considered as
part of the assessment.

Government agencies made the following comments regarding ‘aboriginal sites’
and ‘other aboriginal cultural and historical associations’:
 The document should state that ethnographic surveys of the areas will take
place where required and section 18 processes under the Aboriginal
Heritage Act 1972 (AH Act) will be complied with;
 The risk rating of additional ‘stressors’ that are likely to Impact on Cultural
Values (Including Aboriginal Heritage) Part 5 page 3-51 of the SAR are not
consistent with the findings on cultural values and should be adjusted
accordingly;
 Support for the recommendation in the report for commercial proponents to
monitor the social and economic impacts of their construction and operation
over time using both quantitative and qualitative measures;
 The WA Department of Indigenous Affairs (DIA, now known as the DAA)
looks forward to receiving notification of the proposed “Air Monitoring
Results and Emission Control Performance Report” to be submitted to the
EPA and made publically available as it is possible that air quality could
affect engravings a matter of heritage concern, as well as public health;
 The Indigenous Impact Assessment in the SAR provides a raft of useful
information concerning impacts on Aboriginal people; and
 Indigenous people will be given an opportunity to undertake ranger training
- the DIA also has the ability to train people to honorary warden status under
the AH Act, imparting additional powers and knowledge.
The following information is noted in response to the public submissions
summarised above. The Delegates have met with the Jabirr Jabirr people, the
Goolarabooloo people and the DAA, and considered submissions from the
Kimberley Land Council. Additional information was also sought from the
proponent in assessing the potential impacts to aboriginal sites, the Lurujarri
Heritage Trail and the Dampier Peninsula Dreaming Track. The Delegates
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recognise that detailed discussions with the appropriate Traditional Owners
(when determined) would be required in the development and implementation
of heritage management plans, should future derived proposals proceed.
Paleontological Heritage
During the public review submissions on paleontological heritage from the
public and non-government organisations raised concerns about:
 Impacts of the proposal on dinosaur footprints;
 National Heritage listing status is not being taken into account;
 The adequacy of the surveys undertaken in terms of length, extent and
expertise;
 Impacts on dinosaur tracks which are reasonably abundant at James Price
Point, in all states of preservation, and are of considerable scientific interest
and importance;
 The importance of the Broome Sandstone as Australia’s only known source
of sauropod dinosaurs, also include theropod and ornithopod footprints;
 That Dinosaurian ichnology is a small and specialised field, and that reports
prepared for the SAR did not have input from appropriate experts;
 The adequacy of the surveys particularly with regard to the area of intertidal
zone surveyed and the duration of the survey;
 That dinosaur track ways have not been treated with scientific regard; and
 That the full range of paleontological resources has not been identified.
In consideration of the public submissions relating to paleontological heritage
the Delegates conducted a site visit and have reviewed the various surveys and
public information (referenced in this report) in assessing the potential impacts
to the paleontological heritage within the area.
Part of the West Kimberley National Heritage Place includes the intertidal zone
of the development envelope and was included on the National Heritage List,
administered under the Environment Protection and Biodiversity Conservation
Act 1999, on 31 August 2011 after the release of the SAR (Commonwealth of
Australia, 2011). The Delegates are confident that in their assessment they
have taken into account the heritage values of the National Heritage Place to
the extent that they are relevant. They also note that any impact to this site will
be considered as part of the Commonwealth assessment of the proposal, in
accordance with the joint assessment agreement.
Assessment of significance of impacts
Mitigation hierarchy
The heritage mitigation measures identified for this proposal have been
developed independent of the AH Act Ministerial Consent/s granted for the area
and any land agreements in place with the proponent and traditional native title
claimants. However it is worth noting that:
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The Minister for Aboriginal Affairs granted consent to impact Aboriginal sites
within the Browse LNG Precinct development envelope under the section
18 provisions of the AH Act, in July 2013.13
The Jabirr Jabirr and Goolarabooloo Native Title claimant groups have
entered (executed on 30 June 2011) into a Land Agreement, Regional
Benefits Agreement and Project Agreement (collectively known as the
Browse Land Agreements) with the State, as the proponent, and other
relevant parties. These Agreements provide for (but are not exclusive to)
heritage protection and management.

Mitigation Measures - Avoidance
In consideration of the significance of the paleontological and aboriginal
heritage (cultural and historical associations and aboriginal sites) in proximity
of the James Price Point area the proponent has surrendered 120ha, identified
as Area H in Figure 24, of the development envelope. This area has been
surrendered from the Port Area referred to as Area A in Figure 24. Area H
extends approximately 0.96km along the coastline.
i.
Paleontological Heritage
Following the release of the SAR the proponent commissioned an additional
paleontological survey, conducted by McCrae et al. (2011), to identify areas of
paleontological heritage within the development envelope. McCrae et al. (2011)
identified neglect, natural erosion, industrial activity and human activity as the
main impacts to the dinosaur track ways and footprints and concluded that the
northern 900m of the port area (Area A in Figure 2) has a high potential for
dinosaur track ways and footprints and recommended that the area be avoided
and protected against any negative impact. In response the proponent
surrendered approximately 960m (referred to as Area H) of the coastline to
preserve the paleontological heritage.
Area H avoids impact to the area with the highest concentration of high quality
dinosaur track ways and footprints identified by McCrae et al.. However, the
Delegates consider that Area H should be proactively managed to minimise the
potential for the dinosaur track ways and footprints to be damaged through theft,
vandalism or accidental damage.

ii.

Aboriginal Sites

The total size of the Kundandu (12902) aboriginal site is approximately 409
hectares. This site slightly overlaps (38 ha) the port area (Area A in Figure 2)
and industrial block and common user areas (Area B in Figure 2) of the
development envelope for the proposal, however disturbance is limited to less
than 10% of the site. It is important to note that for some aboriginal sites a
general location is released by the DAA instead of the exact location, to
preserve confidentiality of places.
The authorised works included the ‘use vehicles, machinery, plant equipment as is
reasonably necessary for the purpose of constructing, operating and maintaining the Browse
LNG development and associated facilities within the Browse LNG precinct and workers
accommodating site’.
13
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The Walmadan (13076) aboriginal site is approximately 135 ha in total with a
proposed direct impact of approximately 96 ha. With the excision of Area H from
the proposal development envelope, an additional 33 ha is avoided reducing
the proposed direct impact to 46% or approximately 62 hectares.
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Figure 24: Heritage Exclusion Zone (Area H)
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Mitigation Measures - Minimise

i.

Aboriginal Sites
The Delegates recognise the aboriginal site assessment process supported by
the Department of Aboriginal Affairs and administered by the AH Act in ensuring
that the remaining area of the Kundandu (12902) and Walmadan (13076) sites
are not adversely affected by the implementation of a future derived proposal.
ii.
Other Aboriginal Cultural and Historical Associations – Dreaming Tracks
For the land based port area (Area A) future derived proposals may affect up to
1.84km of the coast (with the exclusion of Area H) as opposed to the
development envelope which is estimated at 2.80km.
The SAR indicates that the permanent easement for the onshore pipeline
corridor will be a width of 110m for each of the pipeline corridors (combined
width of 220m) as opposed to the full 1km width (combined width of 2km)
provided for by the development envelope.
It is also stated in the SAR that the shore-based pipelines will be buried. This
should allow increased access to the coast to access the aboriginal sites, the
Lurujarri Heritage Trail and Dampier Peninsula Dreaming Track.
Manari Road currently provides continuous access along the coast between
Quondong Point and Coulomb Point to James Price Point. Construction of the
port necessitates the closure of that portion of Manari Road preventing future
access to James Price Point from the south, or access to Coulomb Point from
the north. The SAR proposes that Manari Road will be diverted around the
Precinct to ensure continued north / south access along the coast.
In considering the significance test, outlined in the Administrative Procedures
2012, the Delegates have had regard to the geographical extent of the Dampier
Peninsula Dreaming Track (approx. 400km) and the Lurujarri Heritage Trail
(approx. 72km). The predicted access restrictions and impact to the Dampier
Peninsula Dreaming Track and the Lurujarri Heritage Trail are explained below.
To identify the geographical extent of the Lurujarri Heritage Trail that may be
impacted by the implementation of the proposal, distances were calculated by
the Delegates from north to south of the Lurujarri Heritage Trail and the coastal
portions of the development envelope, including the northern pipeline (Area F),
the southern pipeline (Area E), the port area (Area A) and also the exclusion
zone (Area H). The following calculations were estimated by the Delegates from
north to south (as the crow flies):
 The development envelope (from the northern extent to the southern
extent and everything in between) is 10.7km wide along the coast.
 The northern and southern pipelines are both 1km wide (2km in total).
 The port area along the coastal portion of Area A (including Area H) is
2.80km wide (1.84km wide excluding Area H).
 Area H (exclusion zone for dinosaur footprints) is 960m wide along the
coast.
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The Delegates estimate that without any mitigation measures, 10.7km of the
Lurujarri Trail and the Dampier Peninsula Dreaming Track will experience
restricted access. With the introduction of the exclusion zone (Area H) and the
implementation of the proposal as outlined in the SAR (the coastal impact of
the pipelines reduced to 110m and the port area to a maximum of 1.84km),
restrictions upon access and direct impact to the Lurujarri Heritage Trail and
the Dampier Peninsula Dreaming Track will be further reduced to less than 2km
of the coast.
iii.
Paleontological Heritage
For the preservation of the paleontological heritage within the development
envelope McCrea et al. (2011) made the following recommendations:
1. Conduct a survey prior to the commencement of any future works
associated with the proposal.
2. Recover original specimens: take a good sample that is representative
of the fossil resource and place them in a museum.
3. Recover high quality moulds (latex, but silicone is probably better for
time constraints caused by tides). Encourage moulding of tracks as a
means to preserve them from marine erosion, and as a means to monitor
future erosion.
The suggested measures identified above are reflected in the potential
conditions to manage the residual impact and meet the objective of the heritage
factor for the paleontological heritage.
Recommended Conditions
Aboriginal Sites
The Heritage Management Plan condition aims to ensure impacts to Aboriginal
sites are avoided and minimised within the development envelope and
surrounding area. In the event that aboriginal sites are at risk the Heritage
Management Plan condition outlines the requirement for management actions
and contingency actions to ensure that the Heritage factor can be achieved.
Other Aboriginal Cultural and Historical Associations – Dreaming Tracks
The Department of Aboriginal Affairs (DAA) has advised the Delegates that the
Lurujarri Heritage Trail in its entirety is not classified as a ‘site’ as defined by
the AH Act. In consideration that there is not another statutory decision-making
process, which regulates the mitigation of the potential impacts on the Lurujarri
Heritage Trail (and potentially the Dampier Peninsula Dreaming Track), it is
likely that the future management of any associated impact to the Lurujarri
Heritage Trail will need to be conditioned in order to meet the objective of the
Heritage factor.
With the proponent surrendering Area H and burying the pipelines within the
pipeline corridors the proposal represents a relatively small impact on the
totality of the Dampier Peninsular Dreaming Track and the Lurujarri Heritage
Trail (less than 3% of the total length). The Delegates are of the opinion that
this impact to the Track and Trail can be managed to meet the objective of the
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Heritage factor with the implementation of a Heritage Management Plan
developed in consultation with the appropriate Traditional Owners (when
determined). Consultation for access of the Lurujarri Heritage Trail will need to
address access arrangements, particularly between the cultural tourism months
understood to be between June and August.
Paleontological Heritage
It is the view of the Delegates that any management plan developed to manage
impacts to the paleontological heritage within and surrounding the proposal
should consider the recommendations of McCrea et al. (2011).
Investigations by the Delegates support a recommendation made by McCrae
et al. (2011) that a baseline survey be conducted prior to ground disturbance in
any area where the Broome Sandstone exists or is likely to occur. If track ways
or footprints are found during construction, all efforts should be taken to avoid
them.
As a part of the management plan for the paleontological heritage it is
recommended that the proponent consider, in consultation with a reputable
specialist in the field and the appropriate Traditional Owners (when determined)
of the area, the recovery of high quality specimens likely to be impacted in the
implementation of the proposal for preservation in a museum. It is also
recommended that as a part of the monitoring program within the management
plan, that moulds are used (to identify a baseline) to help protect high quality
paleontological heritage from marine erosion caused by the proposal.
Summary
The Delegates have paid particular regard to:
(a) Additional survey work conducted by international paleontological
specialists to identify the location of the high value paleontological heritage
resources within the development envelope;
(b) The proponent surrendering Area H within the development envelope,
known to contain high value paleontological heritage, an aboriginal site and
other aboriginal cultural and historical associations;
(c) The scale of restriction of access and direct impact to the total length of the
Dampier Peninsula Dreaming Track and the Lurujarri Heritage Trail;
(d) The aboriginal heritage assessment process of aboriginal sites by the
Department of Aboriginal Affairs; and
(e) The efforts of the proponent to minimise the proposal footprint within the
development envelope as outlined in the SAR.
Accordingly, the Delegates consider that it is likely that the environmental
objective for this factor (Heritage) can be achieved provided conditions are
imposed requiring derived proposals to develop and implement the following:
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Ensure the continuation of the Dampier Peninsula Dreaming Track and
Lurujarri Heritage Trail and to provide as much access as reasonably
practicable for the Track and Trail to continue along the coast;
Shore-based pipelines to be buried, as stated in the SAR;
Access to the aboriginal sites within the proposal development envelope
is allowed; and
Access to the Dampier Peninsula Dreaming Track and Lurujarri Heritage
Trail within the proposal development envelope is allowed;
Manage Area H to minimise the potential for the dinosaur track ways and
footprints to be damaged through theft, vandalism or accidental damage;
and
Protect and conserve the high value paleontological heritage, aboriginal
sites and other aboriginal cultural and historical associations located
near James Price Point.

3.10 Rehabilitation and decommissioning - integrating factor
The environmental objective for this factor is to ensure that premises are
decommissioned and rehabilitated in an ecologically sustainable manner.
The SAR broadly lays out the proposed approach to decommissioning and
indicates that it will be in accordance with regulatory requirements and industry
practice at the time of decommissioning. Facilities requiring decommissioning
are:






Onshore gas processing facilities;
Plant utilities;
Port and marine facilities;
Supporting infrastructure; and
Pipelines (consisting of hydrocarbon feedstock pipelines, onshore
pipelines and other pipe work).

The general rehabilitation strategy is to depressurise, purge and flush
equipment of hydrocarbons before removal, recycle and reuse material where
possible and, once cleared of equipment, reinstate ground contours in line with
pre-existing conditions and replant the area with native flora species (DSD,
2010).
The Browse (Land) Agreement Act 2012 contains requirements that must be
met in regard to rehabilitation and remediation for the Browse LNG Precinct,
including port areas.
Marine rehabilitation
The decision as to whether any marine infrastructure, including breakwaters
and shore crossing infrastructure, would remain following decommissioning of
the Browse LNG Precinct would need to consider that active management of
impacts may be required and this management would need to continue in
perpetuity. It is expected that some impacts, such as the areas dredged for
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channels and turning basins, would represent permanent impacts because the
options to reinstate these areas, including sourcing fill material, would itself
have environmental impacts.
Terrestrial rehabilitation
The proposal involves the clearing of 3037 ha of terrestrial vegetation, the
majority of which is required for ongoing operations, and therefore not likely to
be rehabilitated until facilities are decommissioned. However, there will be
some areas utilised for construction activities, such as laydown, earthworks and
storage purposes that will be available to rehabilitate at earlier stages
(WorleyParsons, 2014).
As indicated under the assessment factor of Flora and Vegetation, a section of
Manari Road would be realigned as part of the proposal. The area of Manari
Road that is no longer required is proposed to be rehabilitated and this includes
an area of monsoon vine thickets.
The proponent has committed to prepare and implement a closure and
decommissioning strategy for the Browse LNG Precinct and related activities
for the purpose of providing a timely and consistent approach to removal or
retention of plant and infrastructure, rehabilitation of disturbed areas and
identification of contaminated areas. Development of the strategy is proposed
five years before decommissioning (DSD, 2010). However, the Delegates
consider that closure planning is a continuous process and should start before
construction commences so that information and knowledge collected in the
early stages of the project’s life, can be used to inform how the project is
decommissioned, closed and rehabilitated. Early closure planning may avoid
the need for costly remedial actions at a later stage.
The Delegates expect that closure planning will be undertaken in consultation
with relevant stakeholders, including Traditional Owners, to ensure negotiated
closure outcomes. Condition 26 envisages that all plant and infrastructure will
be removed when the proposal is decommissioned. However it is noted that in
the event that it is considered desirable to retain some or all of the plant and
infrastructure after the proponent permanently ceases to operate the proposal,
condition 26 may be amended in accordance with the requirements of the EP
Act to allow infrastructure or plant to be retained..
In addition to the long-term closure requirements, condition 25 has been
recommended to manage the impacts of temporarily disturbed area. Condition
25 requires the proponents of any derived proposal to undertake progressive
rehabilitation of areas that are no longer needed for construction or operation
of the proposal.
Summary
The Delegates have paid particular regard to:
(a) Clearing of 3037 ha of disturbed native vegetation;
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(b) The potential permanency of some infrastructure and the need for ongoing
management of permanent infrastructure;
(c) The proponent’s commitment to prepare and implement a closure and
decommissioning strategy; and
(d) Requirements of the Browse (Land) Agreement Act 2012.
Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Rehabilitation and Closure) can be
achieved provided conditions are imposed requiring derived proposals to
develop and implement the following:
 Progressively rehabilitate areas that are no longer required for ongoing
operations; and
 Decommission the site and rehabilitate to a suitable standard at the end
of the project life.

3.11 Offsets - integrating factor
The environmental objective for this factor is to counterbalance any significant
residual impacts or uncertainty through the application of offsets.
The proponent of the strategic proposal has applied a mitigation hierarchy
through the following measures:
 Set back from coast to avoid impacts on coastal dunes;
 Reduction in areas of monsoon vine thickets to be cleared through
ongoing project design; and
 Precinct design to allow sufficient space for infrastructure and equipment
to be positioned to minimise disruption and preserve heritage sites and
significant flora and fauna (WorleyParsons, 2014).
Proponents of derived proposals are further required to demonstrate how they
have applied the mitigation hierarchy.
Figure 3 of the WA Environmental Offsets Guidelines identifies examples of
impacts that, if not mitigated, are likely to be significant and require
consideration of offsets. The figure splits significant residual impacts into two
categories – those impacts that are significant and will require an offset, and
those impacts that are potentially significant and may require an offset.
It should be noted that the figure provides examples only and is not an explicit
list. There are other types of impacts that may be considered significant
depending on the context of the development. For example, absence of formal
listing as a threatened species does not preclude the application of offsets if it
there is a significant impact or risk from the proposal.
The impacts that will require an offset are generally impacts to species,
ecosystems, or reserve areas protected by statute or where the cumulative
impact is already determined to be at a critical level. These types of impacts
can easily be identified at the strategic proposal stage and include:
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Clearing of the Threatened Ecological Community Monsoon Vine
Thickets on the coastal sand dunes of the Dampier Peninsula;
Disturbance of habitat for turtles and dugongs (Dugong dugon), which
are specially protected under the Wildlife Conservation Act 1950;
Impacts to Humpback Whales which are specially protected under the
Wildlife Conservation Act 1950; and
impact to the Greater Bilby, including its habitat.

While the Greater Bilby is a listed species under the Wildlife Conservation Act
1950, and therefore significant residual impacts will trigger an offset, James
Price Point is considered to harbour a low density population of bilbies that is
not restricted to the proposal area. Therefore, it is important that impacts to the
Greater Bilby be further considered, with all available information at the time of
a derived proposal, as to whether any residual impacts are in fact significant
and require an offset.
For the threatened ecological community and marine fauna, a decision will still
need to be made at the derived proposal stage as to whether these impacts are
significant. This includes a consideration of the mitigation hierarchy of the
derived proposal, as a proponent of a derived proposal may be able to
demonstrate that the impact is not significant through avoidance, mitigation
and/or rehabilitation.
The impacts that may require an offset are those impacts that are likely to result
in a species or ecosystem requiring protection under statute or increasing the
cumulative impact to a critical level. These impacts need to be assessed and
determined by the decision-maker based on information available at the time of
the derived proposal. At this stage, they are likely to include:



Impacts to other marine fauna such as nearshore dolphins; and
Impacts to benthic habitats from dredging and infrastructure.

Offsets may also be required where there is a significant risk or uncertainty
surrounding an impact. These will be best assessed at the derived proposal
stage when the most current information is available. For example, the
Australian Humpback Dolphin is a newly discovered species and there may be
risks to the species or population from this proposal, however there is current
uncertainty. The significance of the impact to the Australian Humpback Dolphin
should be considered at the derived proposal stage, and if there is a significant
residual impact (or risk), an offset should be applied.
Appropriate offsets
The Delegates expect that proponents of derived proposals will develop an
offset strategy that is consistent with the Western Australia offsets policy at the
time of the derived proposal. If the triggers for offsets are different at the time
of declaration of a derived proposal, the Delegates consider that the impacts to
be offset should be consistent with contemporary offsets policy at the time. The
metrics for determining the quantum of offsets should also be consistent with
the offsets policy at the time of the derived proposal. Recommended condition
26 requires the development of an offsets strategy.
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Ideally, offsets are undertaken on a like-for-like basis. For Threatened
Ecological Communities, Declared Rare Flora and Threatened Fauna this is not
negotiable. For example, an impact to Monsoon Vine Thickets must be offset
by a project related to Monsoon Vine Thickets. It is not acceptable to undertake
a project on another threatened ecological community. Offsets must also result
in a tangible benefit to the matter being impacted.
For the likely significant residual impacts discussed above, the Delegates have
identified the following measures that could be considered appropriate offsets
for the Browse LNG Precinct strategic proposal:
Monsoon Vine Thickets
There are a number of activities and issues, beyond clearing for the Browse
LNG Precinct, that currently pose a threat to Monsoon Vine Thickets on the
Dampier Peninsula. These include those identified in Black et al. (2010). Weed
management, control of feral cattle and fire management are all proactive
actions that could be taken to protect Monsoon Vine Thickets within the James
Price Point area and across the Dampier Peninsula. As discussed above, the
Delegates consider that proactive actions to protect Monsoon Vine Thickets
would be an investment in the future protection of this TEC.
The proponent has also indicated that it would attempt to rehabilitate an area
of these thickets following a realignment of Manari Road. Information and
research associated with the rehabilitation could be further used to manage
other such areas.
Marine Fauna
A potential offset is to address knowledge gaps for turtles, dugongs and
Humpback Whales, relating to population abundance, structures, connectivity
and critical habitats with a particular focus on the Dampier Peninsula and the
Canning and lower Kimberley bioregions more broadly. This could be done
either by the proponent of derived proposals designing and undertaking
targeted research, or by contributing to coordinated research programs such as
the WAMSI Marine Wildlife Node.
The objective of these offsets is to ensure that design features, management
measures and operating controls of future proposals are appropriate and
minimise impacts at the individual level, ensuring maintenance of and viability
at the population level.
Dredging
The WAMSI Science Dredging Node is currently undertaking research into
predicting and managing the environmental impacts of dredging in Western
Australia. Offsets for derived proposals could include a contribution to WAMSI
(or similar) to further this research or offsets could fund or undertake actions
identified in the current plan or actions that arise from the outputs of the plan.
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Summary
The Delegates have paid particular regard to:
(a) The WA Government’s policy on offsets;
(b) The significant residual impacts of the proposal being the clearing of a
threatened ecological community and impacts to specially protected fauna
and its habitat;
(c) The potential significant residual impacts from dredging and to coastal
dolphin species; and
(d) The proponent’s proposed approach which envisages rehabilitation where
possible.
Accordingly, it is the opinion of the Delegates that it is likely that the
environmental objectives for this factor (Offsets) can be met provided a
condition is imposed requiring the proponent of any derived proposals to
develop an Offsets Program.

3.12 Environmental principles
In preparing this report and recommendations, the EPA has had regard for the
object and principles contained in s4A of the Environmental Protection Act
(1986). Appendix 3 contains a summary of the EPA’s consideration of the
principles.

4. Conditions
Section 44 of the Environmental Protection Act 1986 requires the EPA to report
to the Minister for Environment on the key environmental factors relevant to the
Browse LNG Project strategic proposal, and on the conditions and procedures
to which the proposal should be subject, if implemented. In addition, the EPA
may make recommendations as it sees fit.

4.1

Recommended Conditions

Having considered the information provided in this report, the EPA has
developed a set of conditions that the EPA recommends be imposed if the
strategic proposal by the Minister for State Development to construct a
Common-user LNG Precinct at James Price Point in the Kimberley to process
gas from the Browse Basin, is approved for implementation.
These conditions are presented in Appendix 4. Matters addressed in the
conditions include the following:
(a) A Marine Fauna Baseline Report to establish the baseline status of
conservation marine fauna at the time a derived proposal is to be
implemented.
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(b) State of the Marine Environment Surveys to establish the baseline state of
the marine environment, including water quality testing and benthic habitat
mapping.
(c) A Marine Facilities and Impact Zones Plan to demonstrate that impacts to
the marine environment have been minimised and define the zones of
impact through updated modelling.
(d) A Dredging, Marine Facilities and Pipeline Installation Environmental
Monitoring and Management Program to achieve the required
environmental protection outcomes for the marine environment.
(e) A Pipeline Shore Crossing Management and Monitoring Program to ensure
that pipeline construction minimises the impacts to the intertidal area.
(f) A Coastal Processes Management and Monitoring Program to manage the
impacts on coastal processes.
(g) A Marine Construction and Operation Environmental Quality Management
Plan so as to ensure impacts on marine environmental quality are
minimised.
(h) Management of hydrotest fluids to prevent impacts of discharges, including
a prohibition on discharging untreated fluids in State waters.
(i) A requirement to resource oil spill response equipment and personnel.
(j) A Coastal Dolphin Survey and Management Program to address knowledge
gaps in regards to coastal dolphins.
(k) Conservation Significant Marine Fauna Interaction Management Program to
avoid impacts to marine fauna from activities associated with the proposal.
(l) Management of the proposal to prevent the introduction of marine pests.
(m)A Terrestrial Baseline Report to establish the baseline status for
conservation significant flora and fauna.
(n) A Terrestrial Disturbance Plan to demonstrate that clearing of native
vegetation will be carried out in a manner that minimises the impacts to
conservation significant flora and fauna, including not clearing more than
110 hectares of the Monsoon vine thickets on coastal dunes of Dampier
Peninsula Threatened Ecological Community.
(o) A Terrestrial Environment Management and Monitoring Plan to ensure
projected is being in implemented in a manner that minimises impacts to
terrestrial flora and fauna.
(p) Installation of equipment and management of operations to best practice
standard to minimise air emissions.
(q) Reporting of greenhouse gas emissions.
(r) A Greenhouse Gas Management Plan to demonstrate emissions will be
reduced to as low as reasonably practicable.
(s) Heritage Management Plans that require protection zones and other
management measures to minimise impacts on significant heritage areas,
particularly Aboriginal heritage.
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(t) Progressive rehabilitation of areas when they are no longer required for
ongoing operations.
(u) Decommissioning at the end of the project’s life.
(v) An Offsets Program consistent with Western Australian Government Offsets
Policy.

4.2

Consultation

In developing these conditions, the Delegates consulted with the proponent and
relevant Government agencies in respect of matters of fact and matters of
technical or implementation significance. Minor changes, which did not change
the intent or scope, were made to the conditions.

5. Other Advice
Western Australian Marine Science Institution
Impacts to the marine environment from large coastal infrastructure strategic
projects such as the Browse LNG Precinct are difficult to accurately predict due
to numerous areas of uncertainty.
The Delegates note that the Western Australian Marine Science Institution
(WAMSI), through the Dredging Science Node (DSN), is currently undertaking
targeted research to address critical science gaps and shortcomings in dredge
modelling and management. This initiative is designed to deliver a
‘compendium of best practice’ that will allow greater predictive confidence and
understanding of the likely impacts from dredging operations as well as more
cost effective management and monitoring.
Knowledge generated through the WAMSI and the DSN will be a freely
available resource to both government and industry. The Delegates expect,
therefore, that any future derived proposals, which involve dredging, will utilise
this resource when planning and undertaking dredging operations.
Project design
Modelling and predicting changes to coastal processes are also complex and
generate uncertainty which is compounded by the lack of final port design for
the Browse LNG Precinct.
This is a common issue in strategic proposals where, because of the strategic
nature of the proposal, environmental approval precedes front-end engineering
and detailed design. Previous port infrastructure proposals have demonstrated
that appropriate changes to design, such as replacement of solid causeways
with trestled structures and breakwaters that aren’t connected to the shoreline,
can reduce interruption of sediment transport and impacts to near shore benthic
habitats and marine fauna.
The Delegates strongly encourage best practice design initiatives such as
these, that integrate local conditions (e.g. sediment cells, natural processes,
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frequency of cyclones and predicted sea level rise), to minimise interruptions to
coastal processes and impacts to the marine environment.
Aquaculture leases
Given the proximity of the proposed shipping channel to nearby pearling leases
any associated capital and maintenance dredging programs have the potential
to impact on water quality, particularly suspended sediment, in the leases. The
Delegates suggest that there could be considerable benefits if the pearl
producers and proponents of derived proposals were to collaborate in the
design and implementation of a research program to better define appropriate
tolerance thresholds for affected water quality indicators - below which pearl
production and quality is unaffected.
Waste minimisation
Consistent with the Environmental Protection Act 1986, the Delegates expect
proponents to apply the waste minimisation hierarchy and take all reasonable
and practicable measures to minimise the generation of waste and its discharge
into the environment. Where residual wastes are required to be discharged to
the environment, proponents should ensure that procedures and infrastructure
for the treatment and discharge of wastes represents contemporary best
practice so that the environmental impacts are kept as low as reasonably
practicable. Proponents should provide evidence showing how they have
applied the principle of waste minimisation in their referral documentation. The
Delegates also expect proponents to upgrade their environmental practices on
an on-going basis with the aim of continuously improving their environmental
performance.
As stated in the recommended conditions, the Delegates expect that all
activities and discharges in the Precinct, singly and in combination, are
managed so that the cumulative effect does not compromise the environmental
quality objectives and levels of ecological protection identified for the port and
surrounding waters in Schedules 3 and 4 of the recommended conditions. To
achieve this condition the proponents of derived proposals will need to model
the effects of their proposal on environmental quality, superimposed over the
effects of all existing activities and discharges in the Precinct.
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6. Recommendations
That the Minister for Environment notes:
1. That the proposal being assessed is a strategic proposal to establish a
Common User LNG Hub Precinct at James Price Point in the Kimberley to
process gas from the Browse Basin;
2. The Delegates having assessed the strategic proposal by the Minister for
State Development to establish a Common User LNG Hub Precinct at
James Price Point in the Kimberley to process gas from the Browse Basin
make the following recommendations:
a. The future proposals identified in the strategic proposal, as detailed
in section 2 of this Report, may be implemented; and
b. the implementation of the future proposals should be subject to the
applicable14 conditions and procedures set out in Appendix 4 (which
are summarised in Section 4), so as to ensure the future proposals
meet the environmental objectives discussed in this Report.
3. That the Delegates have concluded that the environmental objectives for
the key environmental factors identified in this Report are likely to be
achieved provided the recommended conditions and procedures set out in
Appendix 4 (which are summarised in Section 4) are imposed and complied
with in the implementation of the relevant future proposal;
4. That the Delegates’ other advice presented in Section 5 in relation to
proposal designs and other matters.

Section 45A(3) of the EP Act provides that if the implementation agreement or decision
previously made in relation to future proposals, declared a derived proposal, includes
implementation conditions relating generally to two or more future proposals, the Minister may,
in the notice issued under section 45A(2), specify which of those implementation conditions
apply to the derived proposal
14
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Appendix 1
List of Submitters

The following organisations and individuals provided individual submissions on
the Strategic Assessment Report in 2011. In addition, approximately 11,000
pro-forma submissions were received:
Organisations:
Alliance for a Clean Environment Inc
Australasian Wader Studies Group
Australian Conservation Foundation
Australian Marine Conservation Society
Blue Frontier campaign
Blue Ocean Institute
Centre for Biological Diversity
Cetacean Society International
Chamber of Commerce and Industry WA
Conservation Council of Western Australia
CounterCorp
Crude Accountability
Defenders of Wildlife
Department of Education
Department of Environment and
Conservation
Department of Health
Department of Indigenous Affairs
Department of Planning
Department of Training and Workforce
Development
Department Of Transport
Department of Water
Discover Australia
Earth Day Network
Earth Island Institutes International –
Marine Mammal Project
Earth Rights International
Environs Kimberley

Friends of the Earth
Friends of the Earth Australia
Global Exchange
Humane Society International
Kimberley Development Commission
Kimberley Land Council
Kimberley Whale Watching
Ohio Environmental Council
Open Society Foundation-Angola
Pacific Environment
Pearl Producers Association
PRETOMA
Project Maje
Rainforest Action Network
Safe Climate Perth
Save the Kimberley
Sea Stewards
Sea Turtle Conservancy
Shire of Broome
Sierra Club
The Wilderness Society
Turtle Island Restoration Network
WA Fishing Industry Council Inc
Whale and Dolphin Conservation Society
Woodside Energy Ltd
WWF Australia

Individuals:
Alex Campbell
Alex Mountford
Alexandra Pentelow
Ali Batten
Amanda & Dean
McInerney
Amanda Hodgson
Anna Turnball
Annette Batten Fine
Beatrice Mead
Beth Neate
Bonnie Derne
Carmel Leahy
Carolyn Holmes
Celeste Allan
Chris Maher
Christine Cattanach
Christine Elsasser
Claire Farley
Cornelia Grohmann
Craig Phillips
Daniel Balint
Dave Brophy
Dave Morris
David Dureau
Deane Spurge
Deborah Vincent
Denise Broux
Denise Dillon-Smith
Donald Grey Jnr
Donald Grey Snr
Dylan Lehmann
Earl Hughes
Elisabeth Tinarran
Evelyn Chaloupka
Fae Gerrits
Finn Pedersen
Francesca Guzzetta
Gerard Renehan
Giovanna Field
Glenice Allan
Gundela Gloede
Gwen Knox
Heather Black
Hon. Lyn MacLaren MLC

Isolde Scherrer
J Capozzelli
Jael Johnson
James Pillsbury
Jan Lewis
Jane Lawton
Janet Krombach
Jeanette Bray
Jeanne Browne
Jennifer Payne
Jenny Costigan
Jenny Nichol
Jessamy Ham
Jessica Holmes
Jo Vallentine
John Curran
Josephine Batten
Josephine Mell
Joshua Smith
Joyce Hudson
Julie Dewar
Julie Halstead
Julie Weguelin
Kandy Curran
Karen Monson
Karl Mittermayer
Kate Gilson
Kathleen Murray
Kerry Anne Jordinson
Kerry Firkin
Kerstin Robinson
Kevin Blatchford
Kevin Smith
Kristen Kovacevic
Kylie Weather
Lars Bejder
Lauren McGregor
Leon David D'Alton
Leonie Stubbs
Lesley Letham
Lesley Morris
Lisa Mazella
Lisa Pelosi
Loreena Walsh

Lorraine Grey
Louisa Grey
Lynette McDonald
Malcolm Burton
Mandy Juniper
Margaret CoombesPearce
Martin Pritchard
Martine Docherty
Matt Grigg
Maxine Burke
Melanie Queenan
Nathan Laird
Nici Min
Nik Wevers
Nina Fitzgerald
Oliver Crosthwaite
Oskar Booth
Pam Jennings
Pat Lowe
Patrick Amadieu
Patrick Wells
Paul Mason
Penelope Normington
Penny Anderson
Petrine McCrohan
Phil Docherty
Portia Hulsewede
Prof Sandy Toussaint
Rachel Aldridge
Rebecca Edwards
Regina Gina
Rhoda Mason
Rhona Dawson
Ric Buist
Richard Bartlett
Richard Mayhew
Robyn Wells
Robyn Worth
Rod Heyns
Ruth Balint
S Edwards
Sam Bright
Senator Bob Brown
Serena Williams
Shane Hughes

Sharon Griffiths
Sheila Boyle
Shelley Jordans
Shely Ourana
Silvia Cetti
Simon Allen
Sophie Plowman
Steve la Puma
Sue Urquart
Tess Beckett
Therese Tucker
Thomas Luck
Valerie Burgess
Venita Stewart-Donaldson
Veronica Yeo
Vicki Carroll
Vivieene O'Shea
Wade Freeman
Wendy Boyes-Hunter
Wilhelmina Sarubin
William McMullen

First Call for New Information:
The following individuals and organisations, including decision making
authorities, responded to the Delegates call for new scientific and technical
information in 2014:
Amanda McInerney
Australasian Wader Studies Group
Carmel Leahy
Christine Elsasser
Department of Aboriginal Affairs
Department of Environment
Regulation
Department of Health
Department of Parks and Wildlife
Department of Planning
Department of Training and
Workforce Development
Department of Transport
Department of Water
Jan Lewis
Kimberley Ports Authority
Leon David D’Alton

Minister for Aboriginal Affairs
Minister for Environment
Minister for Lands
Minister for Mines and Petroleum
Minister for Transport
Minister for Water
Murdoch University Cetacean
Research Unit
Pearl Producers Association
Shane Hughes
Shire of Broome
Turtle Island Restoration Network
Western Australian Marine Science
Institution
WA Museum
Woodside Energy Ltd

There was one confidential submission
Second Call for New Information:
The following individuals and organisations responded to the Delegates second
call for new scientific and technical information in 2015.
Nancy Kennedy
Murdoch University Cetacean
Research Unit

Dr Tony Thulborn
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Appendix 3
Summary of Identification of Key Environmental Factors and Principles

Preliminary
Environmental
Factors
SEA
Benthic
Communities and
Habitat

Proposal Characteristics
Potential impacts to Benthic Communities and Habitats are direct disturbance
from construction of marine infrastructure and through dredging. Smothering of
benthic habitat will also occur from the dumping of dredge spoil and resettling
of disturbed sediment. Shading and light penetration will be impacted by
increased turbidity as well as from marine infrastructure. Light patterns will also
be altered by night time lighting. Routine and non-routine discharges (such as
effluent, hydrocarbons, cooling water or desalination brine) to the marine
environment may also impact on benthic communities.

Identification
Factors

of

Key

Environmental

While the benthic habitats likely to be
impacted by the proposal are considered
widespread in the region and there are no
benthic
communities
under
specific
conservation threat of impact, the scale of
dredging and loss of benthic primary producer
habitat at a local level means that the potential
impact of this proposal on this factor is likely to
be significant.

The biggest impact to Benthic Communities and Habitat is through direct
excavation and disturbance, predominantly through dredging. The strategic Considered to be a key environmental factor
assessment report (SAR) predicted that the volume of dredge material would and is discussed in section 3.1.
be around 21 million cubic metres (Mm3) during capital works over 18 months,
with maintenance dredging required during the life of the project. Spoil was to
be placed in an area outside State waters covering 600 ha.
Coastal
Processes

The proponent predicts the morphological impacts of the Browse LNG Precinct Given the potential for the impacts to keep
nearshore infrastructure to be:
extending in area south of the port facility, if
left unmanaged, the proposal may have a
 Shoreline accretion immediately adjacent to the northern and southern
significant impact on Coastal Processes.
breakwaters;



Increased erosion potential focussed in a zone approximately 2-3km north
Considered to be a key environmental factor
and south of the harbour;
and is discussed in section 3.2.
Increased erosion potential may lead to a localised reduction in sediment
volume on the beach and an increased potential for backshore erosion in
these regions; and



Without mitigation, the zone of increased erosion potential would gradually
migrate southward.

Overall the port development is predicted to lead to a deficit in sediment supply
to the south, leading to sediment starvation south of the proposal, which may
gradually extend beyond the 2-3km area if not properly managed - potentially
as far as beaches at Quondong Point 7.5km south. The shoreline area 2-3km
south of the harbour is backed by rocky cliffs which will limit erosion and loss
of vegetation. However, this may extend to small areas not fronted by rocky
cliff if left unmanaged and consequently impact on coastal vegetation.
There will also be impacts from the direct disturbance of the coastal zone due
to the physical presence of nearshore port facilities. The area of impact is
predicted to be approximately 110 ha.
Marine
Environmental
Quality

The biggest impact to water quality will be from the capital dredging program
required to establish the shipping channel and port facilities. As the sediment
in the area is considered to be good quality, dredging is unlikely to release
contaminants into the marine environment that were not previously bound into
the sediment.
Newly introduced anthropogenic inputs into the marine environment include
treated wastewater discharge such as produced water from LNG processing;
surface run-off from process areas; sanitary wastewater (sewage and grey
water) and brine from desalination plants. There is also the risk of non-routine
discharges including chemical spills and accidental releases and deliberate
releases during emergency situations.

As a large scale uncontrolled discharge of
hydrocarbons is a plausible (albeit unlikely)
event, then even taking into account the
requirements of Part V of the EP Act, the
proposal may have a significant impact on
marine environmental quality.
James Price Point marine environment has
not previously been subject to any significant
levels of anthropogenic inputs, and there is
potential for significant impacts from the
proposal that require further assessment to
determine if objectives can be met.

It is estimated that for a 50 mtpa plant, that up to 2 gigalitres per year of
hydrotest water (that contains biocide, oxygen scavengers and dyes) and
produced formation and process water (that contains low levels of Considered to be a key environmental factor
hydrocarbons and biocides and has low dissolved oxygen levels and elevated and is discussed in section 3.3.

temperatures), will be released into the water. It should be noted that the SAR
presents a total figure for these two discharges but notes that hydrotest is only
relevant for the construction phase, while produced formation and process
water is an operational discharge.
Depending on final water source chosen for the Browse LNG Precinct, the
desalination plant may have a capacity of more than 20 gigalitres per year, with
the volume of discharge of brine from the plant proportionally increased based
on final plant size. Stormwater run-off will also be discharged into the marine
environment at an estimated rate of up to 8 gigalitres per annum.
Marine Fauna

Marine invertebrates, marine reptiles, marine mammals and fish are found at
James Price Point. In terms of conservation significant species, a search of the
WA threatened fauna database indicated the following species could potentially
occur in the James Price Point area:
Schedule 1 – Fauna that is rare or is likely to become extinct


Humpback Whale (Megaptera novaeangliae)



Blue Whale (Balaenoptera musculus)



Green Turtle (Chelonia mydas)



Leatherback Turtle (Dermochelys coriacea)



Loggerhead Turtle (Caretta caretta)



Hawksbill Turtle (Eretmochelys imbricate)



Flatback Turtle (Natador depressus);



Olive Ridley Turtle (Lepidochelys olivacea)



Green Sawfish (Pristis zijsron)

Schedule 4 – Other specially protected fauna

Given the number of conservation significant
marine fauna species and the wide ranging
nature and scale of impacts, formal
assessment of this factor is required to
determine if the Browse LNG Precinct
strategic proposal will have a significant
impact on the diversity, geographic distribution
and viability of marine fauna populations.
Considered to be a key environmental factor
and is discussed in section 3.4.



Dugong (Dugong dugon)



Saltwater Crocodile (Crocodylus porosus)

Priority 1 and 2 – Fauna with few, poorly known populations


Dwarf Sawfish (Pristis clavata)



Northern River Shark (Glyphis sp.)

Priority 3 – Fauna with several, poorly known populations


Freshwater Sawfish (Pristis microdon)

Priority 4 – Fauna in need of monitoring

LAND
Flora and
Vegetation



Australian Snubfin Dolphin (Orcaella heinsohni)



Indo-Pacific Humpback Dolphin (Sousa chinensis)



Spinner Dolphin (Stenella longirostris)

The Browse LNG Precinct is predicted to disturb up to 3,037 ha of vegetation. Due to the clearing of a large area of good to
Indirect impacts from the proposal include weed introduction, alteration fire very good condition vegetation and the direct
regimes, changes in surface water and groundwater flows.
impact on a TEC, the proposal may have a
significant impact on Flora and Vegetation.
The Dampier Peninsula is located in the Pindanland subregion of the
Dampierland Bioregion. It is characterised by vast sand plains supporting
pindan vegetation. At James Price Point itself Pindan shrubland and woodland
vegetation dominates the landward area while the area also supports coastal Considered to be a key environmental factor
dune and beach communities.
and is discussed in section 3.5.
Vegetation mapping following a 2009 wet season survey identified 12
vegetation communities within the study area. Vegetation condition was

generally considered as being good to very good, with some areas ranking
reduced due to weed infestation or altered fire regimes.
Of conservation importance is the fact that coastal dunes between James Price
Point and Quondong Point are associated with the occurrences of Monsoon
Vine Thickets on coastal sand dunes of the Dampier Peninsula Threatened
Ecological Community (TEC). The known extent of Monsoon Vine Thickets in
the James Price Point coastal area is 572 ha. Coastal heath communities found
extending north from James Price Point correspond with the Priority 1 Priority
Ecological Community (PEC) dwarf pindan heath community of the Broome
coast.
In addition, five species of priority flora have been recorded in or near the
James Price Point area while another five may potentially occur within the area
based on suitable habitat being present. There has been no Declared Rare
Flora (DRF) recorded at James Price Point during surveys.
There are potential groundwater dependent vegetation communities in the
James Price Point area that are maintained by surface and groundwater inflow
(drainage basin communities).
Landforms

The James Price Point area is within the Sandland physiographic province and
the topography is relatively flat with the elevation rising gradually away from
the coast. Landforms in the area are a sand plain; back dune sedimentary
basins, a coastal dune system; beach cliffs; a beach face and a rocky headland.

The landforms and soils are considered
widespread throughout the area and with
proper management procedures in place, as
proposed in the SAR, the impacts are at a local
level and not expected to be significant.

The coastal dune system is an aeolian system that runs from James Price Point
south to Quondong Point for approximately 7km. It is 400-500m wide. It is the
system most susceptible to terrestrial impacts from the proposal as a result of Not considered to be a key environmental
changes to erosion and sedimentation patterns.
factor.
Factor does not require further evaluation
by Browse Delegates.

Impacts to landforms and soils are expected through the direct disturbance and
excavation required for the project. Removal of Pindan sand plain soils to a
depth of 5-20m and blasting of bedrock is required for site levelling. There may
also be permanent compaction of some soils due to the foundation earthworks
for the precinct and construction of transport corridors.
The shore crossing to connect the port facility to the LNG precinct and pipeline
corridors will require excavation and contouring of the coastal dunes. The
estimated impact is between 1-1.5km for the shore crossing and 110m for the
southern pipeline corridor. Changes to erosion and deposition patterns for the
dunes may also result due to the construction of the precinct as it impacts on
water and wind driven dune movement. However the dunes at James Price
Point are considered well vegetated and relatively stable. The precinct has also
been set back from the coastline to minimise the impacts to the coastal dunes.
Subterranean
Fauna

The James Price Point area may contain suitable subterranean fauna habitat
as there is sandstone geology in the area. The proponent commissioned a risk
assessment to determine the likelihood of troglofauna and stygofauna
occurring in the area.
The assessment concluded that because the area is dominated by clays and
sand strata below the watertable, there would be limited saturated habitat
space that would support stygofauna. There area could support some smaller
and vermiform (worm-shaped) stygobitic taxa in the sand aquifers. The
proponent considers that in these habitat settings individual species are usually
not restricted at small spatial scales.
The risk assessment also concluded that there is unlikely to be significant
troglofauna values associated with James Price Point. The study area is
dominated by sandplains, mudflats and dunes, which have little or no
cavernous or vuggy habitat space, and is relatively low-lying and flat.

Given the limited suitable
subterranean fauna within the
Precinct, it is unlikely that the
have a significant impact on
fauna.

habitat for
Browse LNG
proposal will
subterranean

Not considered to be a key environmental
factor.
Factor does not require further evaluation
by Browse Delegates.

Therefore, it is possibly subject to historical marine transgressions and eustatic
sea level changes which would prevent habitation by air-breathing organisms.
There is likely to be limited subterranean fauna values in the James Price Point
area due to the lack of suitable habitat for both stygofauna and troglofauna. In
addition, if this habitat did support subterranean fauna it is considered well
connected to habitat outside the Browse LNG Precinct and therefore the
proposal is considered unlikely to contain range-restricted species that have
high conservation values.
Terrestrial
Environmental
Quality

The Browse LNG Precinct strategic proposal may impact the quality of land
and soils through controlled and uncontrolled discharges of waste, chemicals
or other contaminants. Due to the scale and nature of operations associated
with the proposal the types and nature of discharges to the terrestrial
environment are varied, but may include domestic waste from workers
accommodation, treated wastewater from wastewater treatment plants
including sewage and industrial wastewater, hydrocarbons and hazardous
wastes from LNG processing.

Given the requirements to further regulate and
mitigate the impacts under Part V of the EP
Act, the strategic proposal can meet the
objectives for this factor

Not considered to be a key environmental
factor.
Factor does not require further evaluation
Management of waste materials and discharges to the environment would be by Browse Delegates.
subject to the requirements of Part V of the EP Act and Works Approvals and
Licences and standard industry practices would be utilised to manage potential
impacts. Part V of the EP Act also includes regulations for prosecuting
unauthorised discharges to the environment.
While the land and soils at James Price Point are widespread in the region and
don’t have particular conservation significance, the scale and nature of the LNG
Precinct could result in significant impacts on land and soils should a large
scale industrial contamination event occur. However, it is considered that these
impacts can be readily mitigated by the Department of Environment Regulation
through Part V of the EP Act.

The impacts to the particular flora and fauna of the James Price Point area are
dealt with in the Flora and Vegetation, Subterranean Fauna and Terrestrial
Fauna factors.
Terrestrial Fauna

Conservation significant fauna species recorded in the area, and protected Given the scale of the proposal and that the
under Western Australian legislation (Wildlife Conservation Act 1950 (WC Act), habitat proposed to be cleared supports
include:
species
of
conservation
significance,
(including fauna species listed as Schedule 1
 Greater Bilby (Macrotis lagotis) – Schedule 1 (WC Act)
species -fauna that is rare or is likely to
become
extinct
under
the
Wildlife
 Peregrine Falcon (Falco peregrinus) – Schedule 4 (WC Act)
Conservation Act 1950), the inherent impact of
 Eastern Curlew (Numenius madagascariensis) – Schedule 1 and 3 (WC the proposal is likely to have a significant
Act)
environmental impact.
Other conservation significant fauna species protected under Western
Australian legislation that may occur in the area include:
Considered to be a key environmental factor
and is discussed in section 3.6.
 Golden Bandicoot (Isodoon auratus) – Schedule 1 (WC Act)
The Department of Parks and Wildlife listed Priority Fauna species recorded in
the area include:


Dampierland Burrowing Snake (Simoselaps minimus) – Priority 2



Dampierland Plain Slider (Lerista separanda) – Priority 2;



Bush Stone-curlew (Burhinus grallarius) – Priority 4



Chestnut-backed Button-quail (Turnix castanota magnifica) – Priority 4



Little North-western Mastiff Bat (current preferred common name is the
Western Little Free-tailed Bat) (Mormopterus loriae cobourgiana) – Priority
1

The Department of Parks and Wildlife listed Priority Fauna species not
recorded but may occur in the project area include:



Golden-backed Tree-rat (Mesembriomys macrurus) – Priority 4



Flock Bronzewing (Phaps histrionica) – Priority 4



Water-rat (Hydromys chrysogaster) – Priority 4



Pictorella Mannikin (Heteromunia pectoralis) – Priority 4



Australian Bustard (Ardeotis australis) – Priority 4



Grey Falcon (Falco hypoleucos) – Priority 4



Lakeland Downs Mouse (Leggadina lakedownensis) – Priority 4

The James Price Point coastal area is also known to support migratory birds,
including the recording of 39 species listed as ‘Migratory’ under the
Environment Protection and Biodiversity Conservation Act 1999. These
species, with the exception of the Osprey, are also protected under the Wildlife
Conservation Act 1950.
WATER
Hydrological
Processes

The Browse LNG Precinct strategic proposal may impact surface water through
alteration of drainage patterns. As there are no significant drainage features in
the area and no permanent surface water bodies, the impacts to surface water
from the LNG Precinct are unlikely to be significant.

As there is some uncertainty about the amount
of groundwater to be abstracted, and from
which aquifer any water will be taken, further
assessment on the impacts to groundwater is
required.

The exact volumes and sources of water required for the proposal have yet to
be determined. Options are freshwater aquifers and desalination of either Considered to be a key environmental factor
saline groundwater or seawater. It is likely that groundwater will be utilised for and is discussed in section 3.7.
the precinct in some quantity. Therefore, one of the principal impacts on
groundwater is likely to be groundwater drawdown. Other impacts on
groundwater regimes may be alteration of infiltration and recharge rates due to
the physical infrastructure impacting on groundwater/surface water interaction.

The Dampier Peninsula is within the proclaimed Canning-Kimberley
Groundwater Area and therefore the take of any water for the Browse LNG
Precinct would require licensing from the Department of Water in accordance
with the Rights in Water and Irrigation Act 1914.
Inland Waters
Environmental
Quality

The hydrology of the Dampier Peninsula is strongly influenced by the tropical
monsoon climate, with over 75 per cent of the average annual rainfall occurring
January to March. The area is characterised by Pindan sandplain soils, few
drainage lines, low elevation and heavy seasonal rainfall, all of which lead
toward sheetflow flooding. There are no significant drainage lines or channels
in the proposal area. The nearest permanent surface water features occur at
Coulomb Point 20km north of James Price Point and Willie Creek 30km south.
Within the Browse LNG Precinct, three small sub-catchments have been
identified that feed into drainage lines. These sub-catchments vary from five to
88km2 in size.
Hydrogeologically the James Price Point area is underlain by three major
aquifers, the Broome Sandstone aquifer which is found from zero to minus
150m Australian Height Datum (AHD), the Wallal aquifer, which extends
approximately 360m from minus 400m AHD, and Permian age rock units of the
Poole Sandstone and Grant Group which is up to 800m thick below minus
850m AHD.
The Broome Sandstone is an unconfined aquifer that is used as a water supply
along the Dampier Peninsula, including the Broome town water supply. The
Broome Sandstone is recharged by direct rainfall from where the aquifer
outcrops; leakage from the overlying Pindan soils and coastal sand dunes and
infiltration of surface water from wetlands and drainage systems.

As there are no users of water downstream of
the Browse LNG Precinct, any changes to
water quality are not expected to impact
others. Any large scale loss of contaminants to
the environment is more likely to impact on the
terrestrial or marine environment rather than
water resources.
Given the absence of permanent water
features that will be impacted by the proposal,
and no regionally significant ephemeral water
features that rely on high water quality to
support ecological function in the area, it is
considered unlikely that the project will have
significant
impact
on
inland
water
environmental quality.
Discharges to the environment are subject to
the provisions of Part V of the EP Act and must
be managed by proponents using the Browse
LNG Precinct accordingly.

Not considered to be a key environmental
factor.
The Wallal aquifer is a confined to semi-confined which is separated from the Factor does not require further evaluation
Broome Sandstone by an aquitard. Based on limited information the salinity in by Browse Delegates.
the aquifer is thought to range from 1,500 milligrams per litre (mg/L) to 5,500

mg/L. The water in the Wallal aquifer is generally considered brackish and
therefore only suitable for fit-for-purpose use.
The Grant Group lies below the Wallal aquifer and includes the Poole
Sandstone aquifer. There are no currently identified users of Grant Group and
therefore information on the aquifer is limited. It is recharged by anticlines in
the Wallal aquifer and therefore likely to have salinity similar to or higher than
the Wallal aquifer. The aquifer is likely to be confined over the James Price
Point area.
The main potential impact to water quality is from controlled and uncontrolled
discharges or run-off from developed areas of contaminated water, including
sediment-laden water. The proponent considers that there will be only minor
changes to local water resources resulting in short term and small reductions
in water quality, once management measures have been taken into account.
AIR
Air Quality and
Atmospheric
Emissions

Sources of impacts on air quality from the Browse LNG Precinct during
construction are increases in particulate matter, particularly dust from clearing,
excavation and vehicle movement and altered fire regimes including from the
introduction of new ignition sources. Dust is likely to be the most significant of
these as areas of vegetation are cleared. Gaseous emissions will come from
fuel combustion from vehicles and equipment.

Because of the potential discharge of
emissions that exceed recognised standards,
and the scale of potential greenhouse gas
emissions, it is considered that air quality may
have a significant environmental impact which
requires further assessment.

During operations, air quality impacts will primarily come from combustion of
fuel gas for energy generation and flaring, and fugitive emissions associated Considered to be a key environmental factor
with LNG processing facilities. Introduction of new ignition sources also and is discussed in section 3.8.
increase the risk of fire related air quality impacts. The primary emissions of
concern will be oxides of nitrogen, with smaller amounts of carbon monoxide,
volatile organic compounds and particulate matter emitted. There will also be
ongoing emissions from vehicle and ship movements and potential emissions

due to non-routine and emergency events associated with the processing
facility.
Due to the availability of different gas processing technologies, exact emissions
are hard to estimate. The proponent undertook modelling for different scenarios
using The Air Pollution Model developed by the CSIRO. Conclusions from the
regional modelling included:


Fires are the dominant existing source of air emissions in the region leading
to high particulate and O3 concentrations. These high levels are a
consequence of the very large extent of land burned and the build-up of
pollutants in the atmosphere from fires, typically lasting for several days.



The predicted existing concentration levels of O3 are typically in the range
60-85 per cent of the NEPM standard.



The predicted particulate levels exceed the NEPM PM10 standard with
more than five exceedances of the NEPM for much of the Dampier
Peninsula. Note - for both O3 and particulate matter there are no
measurements within the Kimberley to confirm the predictions. This is due
to the overwhelming contribution from natural fires.



The Browse LNG Precinct is predicted to make a relatively small
contribution. Maximum predicted concentrations of O3 from the Precinct are
low (~ 40 to 50ppb).



Cumulative pollutant concentrations at a regional level predicted by the
modelling are dominated by the impacts from fires.



Deposition rates of nitrogen and sulphur were predicted to be below the
World Health Organisation guidelines

At a local scale, modelling predicts that pollutants from the proposal will be
within adopted criteria except for benzene, hydrogen sulphide and to a lesser
degree toluene. The primary source of benzene and toluene emissions are

venting during ship loading. Benzene was considered to be well in excess of
adopted short-term modelling guidelines. However, these guidelines are based
on human health and not environmental considerations.
In terms of GHG emissions, the predictions in the SAR are that GHG emissions,
without abatement measures, from the Browse LNG Precinct processing
plant/s will range between 12 Mt CO2-e and 39 Mt CO2-e depending on plant
capacity (39 is based on plant capacity of 50 mtpa). There would also be up to
2 Mt CO2-e of emissions from associated activities.
When compared to the 2009 DEC figure, this represents a significant increase
in the GHG emissions for WA. The proponent contends that the increase in the
State’s total GHG emissions will be somewhat offset by gas replacing coal as
an energy source. The impacts that increased GHG emissions have on the
environment are not questioned.
The predictions are based on the intensity of reservoir CO2 from the Browse
Basin. Ultimately there will be some variation from this prediction based on
which reservoirs actually provide the feed gas to the Browse LNG Precinct.
With no established foundation project to consider as a derived proposal, it is
not clear which reservoirs are the likely source of gas. However, generally the
Browse gas fields are considered to have a relatively high CO2 content.
Because of the scale of potential greenhouse gas emissions, air quality may
have a significant environmental impact which requires further assessment.
PEOPLE
Amenity

The following aspects associated with the establishment of the Browse LNG
Precinct that have the potential to impact the amenity and landscape character
of James Price Point include:
• Vegetation and habitat clearing:
• Site disturbance and excavation:

It is recognised that visual amenity is a
subjective determination based on personal
values and appreciation of the surrounding
area. Recreational and tourist visitors to the
area will be the main group impacted by the

•
•
•
•
•
•
•
•

Atmospheric emissions:
Vehicle movements:
Waste disposal:
Altered fire regimes:
Marine sediment deposition and turbidity:
Non-routine marine discharges (oil spills):
Vessel movements; and
Physical presence of infrastructure.

Listed below are the impacts to amenity as they relate to visual, light and
landscape amenity. Noise and indirect activities have also been outlined.
1. Visual Amenity
The Browse LNG Precinct viewshed (the furthest extent at which the precinct
can be view) encompasses a 37km radius surrounding the Precinct.
Within this viewshed the following aspects may impact upon visual amenity and
land/sea scape character:
 Changes to landscape as a result of altered fire regimes, vegetation and
habitat clearance, site disturbance and potential changes in composition as
a result of atmospheric emissions or introduced species;
 Changes in sediment deposition and turbidity, as a result of dredging for
the port, marine facility access channels, spoil disposal and pipelines may
cause a decline in local water quality extending out from James Price Point;
 Under certain seasonal conditions, a visible plume in the surface layers of
the water column may be visible to users of the nearshore marine
environment and coastal areas;
 Movements of construction vessels such as pipelay and supply vessels
during construction, as well as LNG, LPG and Condensate Tankers during
operations; and.

changes to amenity, with the majority of other
sensitive receptors falling outside the 37km
radius viewshed.

The visual and amenity impacts of the
proposal on heritage were considered as
a part of the assessment for the Heritage
factor addressed in section 3.9’
Not considered to be a key environmental
factor.
Factor does not require further evaluation
by Browse Delegates.



Non-routine discharges (i.e. spills and leaks), although highly unlikely, can
result in a significant effect on water quality.

2. Light amenity
The recreational and tourist visitors who utilise the coastal strip and nearshore
waters are the key visual and light sensitive receptors. The Browse LNG
Precinct has the potential to impact on users of receptors via direct light, light
spill and sky glow emanating from terrestrial/marine infrastructure and vessels.
Impacts on high sensitivity receptors such as Broome town are not likely to be
significant given the distance between the Browse LNG Precinct and the
residential receptors.
3. Landscape amenity
The changes in landforms associated with earthworks will affect the landscape
character of areas within the Precinct footprint. Given the current predominant
natural character of the proposed site and surrounding area, this is expected
to generate a considerable change in the local landscape.
4. Noise
There are no current permanent populations within the James Price Point
coastal area; the nearest permanent residential receptor is at Willie Creek
some 30km south of James Price Point. However, there are temporary or
transient residents that use the area for recreational four-wheel driving,
camping, fishing and other outdoor pursuits.
Areas around the coastal margin of the Dampier Peninsula are used as
informal camping areas (Barred Creek, Quondong Point, James Price Point,
Coulomb Point). Despite being common use camping areas, none of these
locations are recognised by the Shire as officially designated camping sites, as
the land is not currently vested to the Shire.

Noise levels for human impact are defined under the Environmental Protection
(Noise) Regulations 1997. A noise emission is considered significant if it
exceeds 5 decibels (dB) of the assigned level at the point of reception. The
assigned noise level for the Browse LNG Precinct is 35dB. From surveys of
background noise levels at comparable sites along the north-west WA coast it
can be anticipated that the background noise levels at James Price Point are
25–30dB over a typical 24 hour period.
Heritage

1.

Aboriginal Heritage

Heritage matters have been extensively
addressed in the agreement reached between
The aspects that may impact known and unknown heritage sites within the Traditional Owners and the Western
Browse LNG Precinct development footprint include: clearing; drilling; piling; Australian State Government under the terms
earthworks; dredging and operation; increased visitor numbers to traditional of the Browse LNG Precinct Project
country; and sourcing of construction materials (for example quarrying).
Agreement concluded in June 2011.
There is a potential impact on rock art/engraving sites from dust and other Impacts to the registered Aboriginal heritage
emissions (increased vehicular traffic, mining and quarrying) during sites will need to be managed by the
construction, and operational emissions.
Aboriginal Heritage Act 1972 (AH Act) s.18
process. The Department of Aboriginal Affairs
Customary fishing and other ethno-biological activities will be affected in the will need to be consulted to ensure information
precinct area due to access – however fishing can still occur up and down the reported in the Strategic Assessment Report
coast as access will still be maintained around the precinct.
is still current and that the AH Act s.18 process
and the Browse LNG Precinct Project
The development of the Browse LNG Precinct would have consequences not Agreement is sufficient to meet the EPA’s
only for the Aboriginal heritage of the Dampier Peninsula, including James objectives in relation to the heritage factor.
Price Point, but also for the Aboriginal heritage of adjacent areas as well as
those further afield in the Kimberley. These potential impacts derive from the
interconnectedness of the law and the land in the region as well as from actual The impact to the dinosaur tracks and
physical impacts that may occur outside the Precinct.
trackways warrants paleontological heritage to
be assessed The additional dinosaur tracks
2.
Paleontological Heritage
and trackways study concluded without doubt
that a significant paleontological resource

Construction of Port facilities will remove or disturb the Broome sandstone
containing paleontological resources. Other aspects that may impact
environmental heritage include: vegetation and habitat clearing, altered fire
regimes, site disturbance and excavation and physical presence. There is also
potential for sediments from excavation activities to be shifted and deposited
elsewhere in the marine environment resulting in burial or erosion of previously
unrecorded paleontological resources.
3.

exists in the Dampier Peninsula, including the
Browse LNG Precinct.
Considered to be a key environmental factor
and is discussed in section 3.9.

National Heritage

The Browse LNG Precinct will have an impact on the West Kimberley National
Heritage site. This impact will need to be managed via Commonwealth
processes.
Human Health

Construction and operation of the Browse LNG Precinct has the potential to
impact on human health in the local area through the emission of particulates
(dust) and potential other emissions (see Air Quality Factor). Based on air
quality modelling, the contribution of emissions from the Browse LNG Precinct
to ambient air quality is much less than the contribution from existing emission
sources (in particular bushfires).

There are no permanent settlements within
37km of the Browse LNG Precinct. Potential
human health impacts to the Browse LNG
Precinct
employees
staying
at
accommodation camps are readily mitigated
by occupational health and safety legislation
and the 3km land use buffer included in the
proposal.
Not considered to be a key environmental
factor.
Factor does not require further evaluation
by Browse Delegates.

INTEGRATING FACTORS
Rehabilitation and The Browse LNG Precinct strategic proposal is a long-life project and It is considered that rehabilitation and closure
decommissioning depending on the outcome of negotiations between stakeholders (including should be considered as an integrating factor
Traditional Owners), some aspects of the proposal could be considered because of the potential for inappropriately
permanent facilities. Notwithstanding, there is an expectation that

decommissioning (closure) and rehabilitation will be required at various stages
of the project. This will include rehabilitation of areas no longer required for
operations, following construction of the project, and decommissioning of plant
- including the LNG processing plant, once it is no longer required for gas
processing.

managed rehabilitation and closure to impact
on other factors.
Considered to be an integrating factor and is
discussed in section 3.10.

Poorly managed rehabilitation and closure could impact terrestrial and marine
environments including introduction of invasive species, increased erosion and
impact on heritage and amenity values in the long term. Decommissioning of
the plant also creates the potential for the contamination of the terrestrial and
marine environment if residual hydrocarbons are not managed.
Offsets

The use of environmental offsets is supported through the Western Australian
Government Environmental Offsets Policy. Offsets will be used to compensate
for residual environmental impacts and be designed to achieve long-term
outcomes, building upon existing conservation programs and initiatives. The
use of environmental offsets will not replace proper on-site environmental
practices, such as avoidance and mitigation.

During the course of assessing the key
environmental factors it has been considered
that there are significant residual impacts that
require offset in accordance with current WA
Government policy.

Considered to be an integrating factor and is
If it is determined, during the assessment for each factor, that the avoidance discussed in section 3.11.
and mitigation of inherent impacts has not been sufficient to meet the objectives
for that factor, then an offset may be required to counterbalance the significant
residual impact and to ensure that the proposal meets environmental
objectives.

PRINCIPLES
Principle

Relevant
Yes/No

If yes, Consideration

The Precautionary Principle
Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for
postponing measures to prevent environmental degradation.
In application of this precautionary principle, decisions should be guided by –
(a) careful evaluation to avoid, where practicable, serious or irreversible damage to the environment; and
(b) an assessment of the risk-weighted consequences of various options.
Yes
In considering this principle, the Delegates note the following:
• Investigations of the biological and physical environment have
provided background information to assess risks and identify
measures to avoid or minimise impacts;
• The assessment of these impacts and management is
provided in Section 3 of this report; and
• Conditions for derived proposals have been recommended as
considered necessary.
2. The principle of Intergenerational Equity
The present generation should ensure that the health, diversity and productivity of the environment is maintained and enhanced
for the benefit of future generations.
Yes
The proposal will result in the loss of 3,037 hectares of
vegetation as well as the disturbance of the seabed for dredging.
These losses have been examined through assessment of Sea
and Land factors. The Delegates also note that rehabilitation and
closure is required and that any significant residual impacts are
required to be addressed through an offsets program.
1.

The recommended conditions also require proponents of derived
proposals to minimise greenhouse gas emissions.

Impacts to Aboriginal and paleontological heritage have also
been assessed by the Delegates.
3. The principle of the Conservation of Biological Diversity and Ecological Integrity
Conservation of biological diversity and ecological integrity should be a fundamental consideration.
Yes
Conservation significant flora and fauna in both terrestrial and
marine environments would be impacted by the proposal. These
impacts have been assessed through the relevant key
environmental factors. The Delegates have recommended
conditions to minimise impacts, including conditions that require
proponents of derived proposals to undertake further surveys to
demonstrate this minimisation.
4. Principles relating to Improved Valuation, Pricing and Incentive Mechanisms
(1) Environmental factors should be included in the valuation of assets and services.
(2) The polluter pays principles – those who generate pollution and waste should bear the cost of containment, avoidance and
abatement.
(3) The users of goods and services should pay prices based on the full life-cycle costs of providing goods and services, including
the use of natural resources and assets and the ultimate disposal of any waste.
(4) Environmental goals, having been established, should be pursued in the most cost effective way, by establishing incentive
structure, including market mechanisms, which enable those best placed to maximize benefits and/or minimize costs to develop
their own solution and responses to environmental problems.
Yes
Conditions written that require proponents of derived proposals
to bear costs of management of the project and rehabilitation and
closure, as well as offsetting any significant residual impacts.
5. The principle of waste minimisation
All reasonable and practicable measures should be taken to minimize the generation of waste and its discharge into the
environment.

Yes

The proposal will result in the emission of wastes and discharges
to the environment including greenhouse gas emissions.
Conditions have been recommended that minimise discharges
to the marine environment and the airshed.
There are also requirements to meet relevant legislation and
regulations related to waste beyond the recommended
conditions.

Appendix 4
Identified Decision-making Authorities
and
Recommended Environmental Conditions

Identified Decision-making Authorities
Section 44(2) of the Environmental Protection Act 1986 (EP Act) specifies that the
EPA’s report must set out (if it recommends that implementation be allowed) the
conditions and procedures, if any, to which implementation should be subject. This
Appendix contains the EPA’s recommended conditions and procedures.
Section 45(1) requires the Minister for Environment to consult with decision-making
authorities, and if possible, agree on whether or not the proposal may be implemented,
and if so, to what conditions and procedures, if any, that implementation should be
subject.
The following decision-making authorities have been identified for this consultation:
1.

Decision-making Authority
Minister for Transport

Approval

Port Authorities Act 1999

s. 28 Approval for creating and dealing with interests in
land

2.
3.
4.

5.
6.
7.

Minister for Water
Minister for Aboriginal Affairs
Minister
for
Mines
and
Petroleum

Rights in Water and Irrigation Act 1914
Aboriginal Heritage Act 1972
Petroleum (Submerged Lands) Act 1982
(PSLA82)
Petroleum Pipelines Act 1969
Minister for Environment
Wildlife Conservation Act 1950
Minister for Lands
Land Administration Act 1997
Kimberley Joint Development Shire of Broome Local Planning Scheme No. 6
Assessment Panel (JDAP) – if
development costs $10million or
more

If less than $10 million the DMA
is the Shire of Broome, unless
the developer elects for the
JDAP to determine the matter
8. Western Australian Planning
Commission
9. Department of Environment
Regulation
10. Chief Inspector of Explosives
and Dangerous Goods, C/Department of Mines and
Petroleum
11. Kimberley Ports Authority

Planning and Development Act 2005
Environmental Protection Act 1986
Dangerous Goods Safety Act 2004

Port Authorities Act 1999

Note: In this instance, agreement is only required with DMAs #1 - 6 since these
DMA’s are a Minister.

Statement No. xxx
RECOMMENDED ENVIRONMENTAL CONDITIONS
STATEMENT THAT A FUTURE PROPOSAL(S) IDENTIFIED IN A STRATEGIC
PROPOSAL MAY BE IMPLEMENTED
(Sections 40B and 45 of the Environmental Protection Act 1986)
BROWSE LIQUIFIED NATURAL GAS PRECINCT
Strategic Proposal:

Common-user LNG Precinct to process gas from the
Browse Basin as defined by the spatial coordinates
provided in Table 4 of Schedule 2, as represented in
Figure 1 and described in Table 2 of Schedule 1.

Proponent:

Minister for State Development

Proponent Address:

1 Parliament Place
West Perth WA 6005

Assessment Number:

1730

Report of the Environmental Protection Authority: 1561
Pursuant to sections 40B and 45 of the Environmental Protection Act 1986 (the Act), it
has been agreed that in the event of a declaration by the Environmental Protection
Authority pursuant to section 39B of the Act that it is a derived proposal, a proposal to
do one or more of the Developments, Activities or Operations listed in Table 2 in
Schedule 1 of this Statement and which was identified in the Strategic Proposal to
which Report 1561 relates, may be implemented. Upon declaration that the proposal
is a derived proposal, subject to the Minister for Environment's identification of relevant
conditions under section 45A(3) of the Act, the implementation of the proposal shall be
subject to the following implementation conditions and procedures:
Note: Words and expressions used in this Statement shall have the same respective meanings as provided for in
the EP Act, relevant EPA Environmental Assessment Guidelines or as provided for in Schedule 1 Table 3 of this
Statement.

1

Derived Proposals

1-1

Proposals referred to the EPA and declared to be derived proposals containing
one or more of the Developments, Activities, Operations or Changes in Land
Use listed in Column 2 of Table 2 in the Location identified in Column 3 of Table
2, shall not exceed the Description of Limits or Extent, relevant to the
Developments, Activities, Operations or Changes of Land Use provided for in
Column 4 of Table 2.

Note: It may be that more than one proponent implements the proposal(s) identified in Schedule 1.

2

Contact Details

2-1

The proponent shall notify the CEO of any change of its name, physical address
or postal address for the serving of notices or other correspondence within 28
days of such change. Where the proponent is a corporation or an association
of persons, whether incorporated or not, the postal address is that of the
principal place of business or of the principal office in the State.

3

Time Limit for Proposal Implementation

3-1

The proponent shall not commence implementation of the derived proposal after
the expiration of five years from the date of the Section 45A Notice, and any
commencement, within this five year period, must be substantial.

3-2

Any commencement of implementation of the proposal, within five years from
the date of issue of the Section 45A Notice, must be demonstrated as
substantial by providing the CEO with written evidence, on or before the
expiration of five years from the date of the Section 45A Notice.

4

Compliance Reporting

4-1

The proponent shall prepare, submit and maintain a Compliance Assessment
Plan to the CEO at least six months prior to the first Compliance Assessment
Report required by condition 4-6, or prior to implementation of future proposals,
whichever is sooner.

4-2

The Compliance Assessment Plan shall indicate:

4-3

(i)

the frequency of compliance reporting;

(ii)

the approach and timing of compliance assessments;

(iii)

the retention of compliance assessments;

(iv)

the method of reporting of potential non-compliances and corrective
actions taken;

(v)

the table of contents of Compliance Assessment Reports; and

(vi)

public availability of Compliance Assessment Reports.

After receiving notice in writing from the CEO that the Compliance Assessment
Plan satisfies the requirements of condition 4-2 the proponent shall assess
compliance with conditions in accordance with the Compliance Assessment
Plan required by condition 4-1.

4-4

The proponent shall retain reports of all compliance assessments described in
the Compliance Assessment Plan required by condition 4-1 and shall make
those reports available when requested by the CEO.

4-5

The proponent shall advise the CEO of any potential non-compliance within
seven days of that non-compliance being known.

4-6

The proponent shall submit to the CEO a Compliance Assessment Report
annually from the date of issue of the Section 45A Notice addressing the
previous 12 month period.
The Compliance Assessment Report shall:
(i)
be endorsed by the proponent’s chief executive officer or a person
delegated to sign on the chief executive officer’s behalf;
(ii)

include a statement as to whether the proponent has complied with the
conditions;

(iii)

identify all potential non-compliances and describe corrective and
preventative actions taken;

(iv)

be made publicly available in accordance with the approved Compliance
Assessment Plan; and

(v)

indicate any proposed changes to the Compliance Assessment Plan
required by condition 4-1.

5

Public Availability of Data

5-1

Subject to condition 5-2 the proponent shall make publicly available, in a
manner approved by the CEO, all validated environmental data relevant to the
assessment and the implementation of the proposal as soon as practicable after
the issue of the section 45A Notice for the proposal, or for data acquired after
that time, as soon as practicable after that data has been obtained by the
proponent.

5-2

If any data referred to in condition 5-1 contains particulars of:
(1)

a secret formula or process; or

(2)

confidential commercially sensitive information; or

(3)

the location of threatened species or other important environmental
assets that may be potentially harmed if their location was published;

the proponent need not make publicly available the data to the extent that it
discloses particulars set out in sub-conditions (1), (2) and (3) provided that the
proponent has submitted this data, along with reasons for its non-disclosure to

the CEO, and the CEO has notified the proponent that the CEO agrees that that
data would disclose those particulars.
5-3

The proponent is to make all plans approved under these conditions, and all
Programs and Surveys which meet the requirements of these conditions,
available to the public in a manner approved by the CEO.

6

Marine Fauna Baseline Report

6-1

The proponent shall establish the baseline status for conservation significant
marine fauna that may be impacted by the proposal. The purpose of the marine
fauna baseline is to guide proposal planning, design and implementation
processes so as to ensure impacts on conservation significant marine fauna at
the individual level are minimised and that viability of conservation significant
marine fauna is maintained at the population level.

6-2

The proponent shall not undertake any marine works prior to:

6-3

(1)

submitting a Marine Fauna Baseline Report to the CEO that meets the
requirements of these conditions; and

(2)

receiving written notification from the CEO that the Marine Fauna
Baseline Report meets the requirements of these conditions.

The Marine Fauna Baseline Report required by condition 6-2 will cover the
following conservation significant marine fauna:
(1)

Marine fauna that is specially protected under the Wildlife Conservation
Act 1950.

(2)

DPaW listed priority marine fauna.

6-4

The Marine Fauna Baseline Report will identify, define and map the location or
locations of the conservation significant fauna that may be at risk of Material or
Serious Environmental Harm due to implementation of the proposal inside and
outside the disturbance footprint identified in the Marine Facilities and Impact
Zones Plan required by condition 8.

6-5

The Marine Fauna Baseline Report shall include.
(1)

details of the methodology used to survey (including demonstrating that
the surveys are conducted during biologically relevant time periods),
collect and collate the baseline data for the conservation significant
marine fauna identified in condition 6-4;

(2)

spatially accurate, rectified and geographically referenced maps showing
the location of conservation significant marine fauna identified in
condition 6-4; and

(3)

an analysis of, and procedures to address any data and information gaps
associated with any baseline data for the location or locations identified
in condition 6-4.

7

State of the Marine Environment Surveys

7-1

The proponent shall conduct marine environment surveys at times specified in
condition 7-3, and pursuant to a Scope of Works for Marine Surveys prepared
in accordance with this condition.

7-2

The proponent shall not undertake the baseline marine environment survey
(referred to in condition 7-3(1) prior to:
(1)

submitting to the CEO a Scope of Works for Marine Surveys which
meets the requirements of this condition; and

(2)

receiving notice from the CEO, on advice from the DoF and DPaW, that
the Scope of Works for Marine Surveys meets the requirements of these
conditions,

upon which the Scope of Works for Marine Surveys is to be treated as the
“approved Scope of Works for Marine Surveys”.
7-3

7-4

The state of the marine environment surveys are to be conducted at the times
indicated below:
(1)

the baseline state of the marine environment is to be surveyed prior to
the commencement of any marine works that may impact on the marine
environment. In this condition, a reference to commencement of any
marine works includes a reference to commencement of any activities
carried out for the purposes of undertaking preliminary investigations or
studied in relation to the marine works;

(2)

the mid-term state of the marine environment survey is to be undertaken
at the mid-term of the marine works period associated with the
construction of any marine facilities;

(3)

the first post-development state of the marine environment survey is to
be undertaken within three months of completion of each construction
phase associated with the construction of any marine facilities; and

(4)

a second post-development state of the marine environment survey shall
be undertaken having regard to the findings of previous survey.

The surveys required by conditions 7-3(1) to 7-3(4) must be conducted at
biologically relevant time periods to account for seasonality of marine flora and
fauna (including the seasonality of seagrasses) and if necessary shall be
conducted in stages to account for this.

Note: The proponent at the time responsible for the relevant marine works that trigger condition
7-1 will be responsible for the repeat surveys.

7-5

The Scope of Works for Marine Surveys shall include the following:
(1)

procedures and methods for the collection of quantitative environmental
data for:
(a)

water quality;

(b)

hydrodynamic conditions including direction and velocity of water
currents;

(c)

the physical characteristics of native sediments and developmentinfluenced sediments suspended in the water column and
deposited on the benthos;

(d)

the natural and development-influenced rates, and spatial and
temporal patterns of sediment deposition;

(e)

the spatial extent, distribution, biotic community composition (at a
taxonomic resolution to differentiate different communities),
natural variability including seasonality and condition of benthic
habitats; and

(f)

the preparation of benthic habitat maps showing the extent,
distribution of benthic habitats and condition of benthic habitats at
representative sites.

(2)

timing for the implementation and completion of the surveys having
regard to the types and sequence of surveys referred to in condition 7-3
and the seasonality referred to in condition 7-4;

(3)

procedures for the use of survey data to assess achievement of the
marine environmental protection outcomes set out in conditions 8-9; and

(4)

timing and frequency of reporting.

7-6

Within six months prior to the commencement of marine works that may impact
on the marine environment and in accordance with the approved Scope of
Works for Marine Surveys, the proponent shall undertake the baseline state of
the marine environment survey. In this condition, a reference to commencement
of any marine works includes a reference to commencement of any activities
carried out for the purposes of undertaking preliminary investigations or studied
in relation to the marine works.

7-7

At the time specified in the approved Scope of Works for Marine Surveys and
in accordance with the approved Scope of Works for Marine Surveys, the

proponent shall undertake the surveys for the state of the marine environment
at the mid-term of the marine works.
7-8

At the time specified by the approved Scope of Works for Marine Surveys and
in accordance with the approved Scope of Works for Marine Surveys, the
proponent shall undertake the post-development surveys for the state of the
marine environment at the completion of the marine works.

7-9

No longer than five years following completion of marine works required for the
construction of marine facilities and in accordance with the approved Scope of
Works for Marine Surveys, the proponent shall undertake a second postdevelopment state of the marine environment survey to determine achievement
of the marine environmental protection outcomes set out in conditions 8-9.

7-10 The proponent shall report the findings of the baseline state of the marine
environment survey required by condition 7-3 to the CEO within six months of
having completed that survey or at the time of submitting the Marine Facilities
and Impact Zones Plan required by condition 8, if that plan is submitted within
six months of completing the baseline marine survey.
7-11 The proponent shall report the findings of subsequent state of the marine
environment surveys required by conditions 7-3 to the CEO within six months
of having completed each survey.
7-12 Each report required by condition 7-11 shall include an appraisal of the degree
of conformance with environmental protection outcomes set in condition 8-9 and
an appraisal of the achievement of the management targets set in condition 93, having regard to any relevant approved Zone of High Impact and Zone of
Moderate Impact.
8

Marine Facilities and Impact Zones Plan

8-1

The proponent shall not commence any installation or maintenance of any
marine facilities as listed in the Table 2 of Schedule 1 in the Port Area; the
Pipeline Corridor Areas or the Shipping Channel Area prior to:
(1)

submitting to the Minister a Marine Facilities and Impact Zones Plan
which meets the requirements specified in this condition; and

(2)

receiving notice from the Minister that the Marine Facilities and Impact
Zones Plan meets the requirements specified in this condition,

upon which the Marine Facilities and Impact Zones Plan is to be treated as the
“approved Marine Facilities and Impact Zones Plan”.
8-2

When submitting the Marine Facilities and Impact Zones Plan, the proponent
shall submit advice from the Browse LNG Precinct Control Group as to whether

the Marine Facilities and Impact Zones Plan meets the requirements set out in
condition 8-3.
8-3

8-4

The Marine Facilities and Impact Zones Plan must demonstrate that:
(1)

the design of the marine facilities meets contemporary best practice
standards;

(2)

the marine facilities design minimizes the area of marine impact having
regard to other likely future proposals;

(3)

the marine facilities design provides for a sharing of infrastructure and
services so that the marine impact zones are not extended and will not
be exceeded as a result of the implementation of any future proposals;
and

(4)

the marine facilities design meets the State’s needs for infrastructure
sharing.

The Marine Facilities and Impact Zones Plan shall:
(1)

define the location and configuration of all marine facilities and Zone(s)
of High Impact, Zone(s) of Moderate Impact and Zone(s) of Influence
associated with installation, operation and maintenance of the marine
facilities;

(2)

include spatial data in a format compatible with a Geographical
Information System, acceptable to the CEO, that defines the locations of
all marine facilities and zones of impact and influence described above;

(3)

meet all the requirements specified in conditions 8-5 to 8-8; and

(4)

be designed to meet the environmental protections outcomes set out in
condition 8-9(1) and 8-9(2).

Note: The Zone of High Impact, Zone of Moderate Impact and Zone of Influence have
meanings as defined in the EPA’s Environmental Assessment Guideline No.7.

8-5

All marine facilities must be designed to ensure:
(1)

environmental impacts are minimized and the Zone of High Impact is
limited as far as practicable notwithstanding the specifications provided
for in condition 8-6;

(2)

that all marine facilities are wholly located within the boundaries of the
Port Area, Shipping Channel Area and the Pipelines Corridor Area shown
on Figure 1 and defined by coordinates in Schedule 2; and

(3)

that no permanent structures would cause seawater intrusion beyond the
current preconstruction seawater/groundwater interface.

8-6

The outer extremities of the Zones of High Impact defined in the Marine
Facilities and Impact Zones Plan must be;
(1)

less than 500 metres from the marine facilities located in the Port Area
or Shipping Channel Area; and

(2)

less than 500 metres from the boundary of the Pipeline Corridor Area.

unless and until revised boundaries are set in accordance with condition 9.
8-7

The Zone of Moderate Impact referred to in the Marine Facilities and Impact
Zones Plan must be confined to an area bounded by a line extending at the
southern end extending south west from a point at about 17 o 36.5’S, 122o 10.6’E
and at the northern by a line extending south west from a point at about 17 o
22.5’S, 122o 9.2’E, unless and until revised limits are set in accordance with
condition 9-9.

8-8

The Zones of High Impact, Moderate Impact and Influence defined in the Marine
Facilities and Impact Zones Plan must be based on outputs of impact simulation
modelling that incorporate specific mitigation measures and contemporary best
practice management of turbidity generating activities.

8-9

The proponent shall ensure construction, maintenance and operation of the
marine facilities achieves the following marine environmental protection
outcomes:
(1)

no irreversible loss of, or serious damage to, benthic habitats within the
Zone of Moderate Impact, but not including the Zone of High Impact,
shown in the approved Marine Facilities and Impact Zones Plan; and.

(2)

no detectable negative changes to benthic habitats relative to the
baseline state of those habitats outside the Zone of High Impact and the
Zone of Moderate Impact shown in the approved Marine Facilities and
Impact Zones Plan.

8-10 The proponent shall ensure that no dredge spoil is placed in State Waters or in
a location which may impact significantly State waters.
9

Dredging, Marine Facilities and Pipeline Installation Environmental
Monitoring and Management Program

9-1

The proponent shall not commence any turbidity-generating activities or
commence installation of or maintenance of the marine facilities, prior to:
(1)

submitting a Dredging, Marine Facilities and Pipeline Installation
Environmental Monitoring and Management Program to the CEO, and

(2)

receiving written notice from the CEO that the Dredging, Marine Facilities
and Pipeline Installation Environmental Monitoring and Management
Program meets the requirements of condition 9,

upon which the Program is to be treated as the “approved Dredging, Marine
Facilities and Pipeline Installation Environmental Monitoring and Management
Program”.
9-2

9-3

The Dredging, Marine Facilities and Pipeline Installation Environmental
Monitoring and Management Program shall meet the following objectives for
turbidity-generating activities which are part of the installation and maintenance
of marine facilities:
(1)

achieve the environmental protection outcomes specified in condition 89;

(2)

achieve management targets established under condition 9-3; and

(3)

minimise adverse impacts on benthic habitats by exercising all
reasonable and practicable means.

The Dredging, Marine Facilities and Pipeline Installation Environmental
Monitoring and Management Program shall include:
(1)

a set of management targets for the zones of impact defined in the
approved Marine Facilities and Impact Zones Plan;

(2)

descriptions of monitoring sites in coastal waters and creeks, including
key physical attributes, geographic locations and measures of the
baseline condition indicators relevant to the benthic habitats to be
monitored;

(3)

descriptions of the environmental variables to be monitored, and the
monitoring and data evaluation procedures to be applied, for determining
achievement of the environmental protection outcomes specified in
condition 8 and management targets required by condition 9-3(1);

(4)

the monitoring methodologies to be applied so as to:
(a)

measure relevant physical indicators, including water currents and
water
quality
conditions
(which
include
turbidity,
photosynthetically active radiation and light attenuation
coefficient, and sediment deposition rates), at a frequency to allow
near-real time dredge and dredge overflow management and the
validation and calibration of numerical models that may be used
to assist in the management of dredging activities; and

(b)
(5)

routinely measure biological indicators to inform adaptive
environmental management;

in consultation with the DPaW, the following marine turtle monitoring and
management elements:
(a)

design features and operating procedures that will be used to
minimise as far as practicable adverse impacts to marine turtles
from dredging and spoil disposal activities;

(b)

operating procedures that will be used to detect, record and report
to the DPaW injury or mortality to listed marine turtles from
dredging or spoil disposal activities;

(c)

performance standards against which achievement of the
objectives of this condition can be determined; and

(6)

management triggers; management trigger indicators and values for
relevant physical and biological indicators to be applied in a risk-based
tiered approach for the management of the environmental impacts of
turbidity generating activities which are part of the construction and
maintenance of marine facilities;

(7)

evidence demonstrating that the monitoring required to assess
achievement of the management targets required by condition 9-3(1), is
based on tests using appropriate effect size(s) and statistical power
values, as approved by the CEO;

(8)

management actions that will be implemented in the event that the
management trigger indicators and values required by condition 9-3(6)
are not met;

(9)

methods and procedures that will be implemented to regularly
characterise, spatially-define and report the realised Zone of Influence
caused by turbidity-generating activities which are part of the installation
and maintenance of marine facilities; and

(10)

requirements for timely reporting of monitoring data, management
responses and contingency measures.

9-4

The proponent shall provide the Browse LNG Precinct Control Group with the
opportunity to comment on a draft copy of the Dredging, Marine Facilities and
Pipeline Installation Environmental Monitoring and Management Program and
provide the Control Group at least 15 working days to comment on the plan
before it is submitted to the CEO.

9-5

The proponent shall implement the approved Dredging, Marine Facilities and
Pipeline Installation Environmental Monitoring and Management Program.

9-6

9-7

In the event that monitoring carried out under the approved Dredging, Marine
Facilities and Pipeline Installation Environmental Monitoring and Management
Program indicates that any of the environmental protection outcomes set in
condition 8-9are not being achieved during the construction of the marine
facilities, the proponent shall:
(1)

immediately suspend all turbidity-generating activities which are part of
the installation or maintenance of the marine facilities that are causing
the exceedance;

(2)

within 24 hours of that suspension, report the non-achievement to the
CEO and that it has suspended all turbidity-generating activities which
are part of the installation or maintenance of the marine facilities that are
causing the exceedance; and

(3)

within 48 hours of that suspension, report to the CEO:
(a)

the results of the monitoring that led to that suspension;

(b)

the findings of investigations into the status of relevant
environmental measures against achievement of the
environmental protection outcomes specified in condition 8-9;

(c)

the turbidity-generating activities which are part of the installation
or maintenance of the marine facilities and metocean conditions
occurring in the monitoring period prior to detecting the nonachievement of environmental protection outcomes set in
condition 8-9; and

(d)

the results of the most recent water quality and sediment
deposition monitoring.

If, after having complied with condition 9-6, in the report required by condition
9-6(3), the proponent:
(1)

finds that all environmental protection outcomes specified in condition 89 are being achieved; or

(2)

provides evidence that a particular turbidity generating activity did not
cause the non-achievement;

and the CEO agrees with the findings of the proponent’s report, then upon
notification of that agreement by the CEO to the proponent, the proponent may
recommence turbidity-generating activities which are part of:
(3)

the installation of marine facilities if condition 9-7(1) applies; or

(4)

9-8

the installation of which-ever particular marine facilities that are
determined not to have caused the non-achievement if condition 9-7(2)
applies, consistent with relevant management programs.

If conditions 9-7(3) and (4) do not apply, and the proponent wishes to
recommence the turbidity-generating activities which remain suspended under
condition 9-6, the proponent:
(1)

(2)

shall submit to the CEO an additional report detailing the following:
(a)

the results of the most recent environmental monitoring for all
monitoring and reference sites, including identifying where an
environmental protection outcome is not being achieved, and
those sites where there is evidence that non-achievement of an
environmental protection outcome is reasonably expected to be
recorded as part of the same event;

(b)

the turbidity-generating activities which were being undertaken in
the monitoring period prior to the environmental protection
outcome not being achieved and until the time of suspension;

(c)

the metocean conditions as monitored in the most recent
monitoring period prior to the environmental protection outcome
not being achieved and until the time of suspension;

(d)

the results of the most recent water quality and sediment
deposition monitoring;

(e)

proposed revised Zone of High Impact, Zone of Moderate Impact
and Zone of Influence, including spatial data in a format
compatible with a Geographical Information System specified by
the CEO that define the locations of all infrastructure and
proposed revised zones of impact and influence consistent with
the requirements of condition 8-4; and

(f)

any other information considered relevant by the proponent in
support of its proposal to recommence all turbidity-generating
activities that remain suspended after implementing condition 96;

shall, if an environmental protection outcome (or any approved revised
environmental protection outcome) is not being achieved outside the
Zones of Moderate Impact (not including the Zone of High Impact),
include in the report required by condition 9-6(3), additional management
actions proposed to be implemented so that the recommencement of
turbidity-generating activities which are part of the construction or
maintenance of the marine facility:

9-9

(a)

will not cause non-achievement of an environmental protection
outcome for the Zones of Moderate Impact or an area outside the
Zones of Moderate Impact (not including the Zone of High Impact)
as set out in the approved Marine Facilities and Impact Zones
Plan or a revised Zone of High Impact and Zone of Moderate
Impact proposed by the proponent in condition 9-8(1); and

(b)

will ensure the environmental protection outcomes set in condition
8 continue to be achieved.

If the Minister is satisfied, based on the proponent’s report submitted under
condition 9-8, that:
(1)

the environmental consequences of the non-achievement of an
environmental protection outcome set in condition 8-9 is not so great as
to warrant the suspension under condition 9-6 to be maintained;

(2)

the revised Zone of High Impact and/or Zone of Moderate Impact
proposed by the proponent in condition 9-8(1) will not have a detrimental
effect on the environment significantly different from the effect of the
original Zone of High Impact and/or Zone of Moderate Impact; and

(3)

the additional management actions demonstrate that all practicable
means will be employed to ensure achievement of an environmental
protection outcome, for the Zones of Moderate Impact or an area outside
the Zones of Moderate Impact (not including the Zone of High Impact) as
set out in the approved Marine Facilities and Impact Zones Plan or a
revised Zone of High Impact and Zone of Moderate Impact proposed by
the proponent in condition 9-8(1);;

then the Minister may notify the proponent accordingly and the revised Zone of
High Impact or Zone of Moderate Impact as proposed by the proponent under
condition 9-8 is to have effect for the purpose of conditions 8-6 and 8-7 in which
case the proponent may then recommence turbidity-generating activities which
are part of installation or maintenance of marine facilities consistently with the
revised Zone of High Impact and Zone of Moderate Impact. The proponent may
not recommence turbidity-generating activities unless the additional
management actions proposed in conditions 9-8(2) are implemented.
9-10 If under condition 9-9 any revised Zone of High Impact or Zone of Moderate
Impact is approved, or additional management actions are required to be
implemented, those approved revised zones and additional management
actions required under condition 9-9 shall have effect as if they were part of the
approved Marine Facilities and Impact Zones Plan and the approved Dredging,
Marine Facilities and Pipeline Installation Environmental Monitoring and
Management Program.

10

Pipeline Shore Crossing Management and Monitoring Program

10-1 The installation of pipeline shore crossings shall avoid direct or indirect
disturbance, where practicable, to the surface of the land or the surface of the
seabed in the intertidal zone and adjacent coastal strip.
10-2 The proponent shall not commence construction of any pipeline shoreline
crossing prior to:
(1)

submitting a Pipeline Shoreline Crossing Management and Monitoring
Program, for the management of pipeline shoreline crossing activities, to
the CEO; and

(2)

receiving written notice from the CEO that the Pipeline Shoreline
Crossing Management and Monitoring Program meets the requirements
in this condition,

upon which the Program is to be treated as the “approved Pipeline Shoreline
Crossing Management and Monitoring Program”.
10-3 The proponent shall consult with the DPaW, DoF and DMP in the preparation
of the Pipeline Shoreline Crossing Management and Monitoring Program.
10-4 The objectives of the Pipeline Shoreline Crossing Management and Monitoring
Program are to ensure that direct or indirect disturbance to the surface of the
land or surface of the seabed in the intertidal zone and adjacent coastal strip is
avoided, where practicable, in the Pipeline Corridor and in particular must
include the following objectives:
(1)

to minimise impacts to intertidal benthic habitats, terrestrial habitats and
coastal landforms;

(2)

to avoid significant adverse environmental impacts from the disturbance
of acid sulphate soils; and

(3)

to avoid, where practicable, any impacts to any dinosaur footprints.

10-5 The Pipeline Shoreline Crossing Management and Monitoring Program, shall
include:
(1)

an analysis and comparison of different methods for the installation of
the pipeline shore crossing. The analysis and comparison must identify
the methods (including tunnelling and other trenchless technologies), the
likely direct and indirect disturbance to the surface of the land or the
seabed in the intertidal zone and adjacent coastal strip resulting from the
use of that method or technology and a justification for the preferred
alternative method. The preferred alternative method shall be a method
that is practicable and that is demonstrated to cause the least direct and

indirect disturbance to the surface of the land or the seabed in the
intertidal zone and adjacent coastal strip;
(2)

management measures to reduce the impacts from pipeline shoreline
crossing activities, in particular with regard to acid sulphate soils and
coastal landforms, as far as practicable;

(3)

management measures to ensure that pipeline shoreline crossing
activities do not cause Material or Serious Environmental Harm in the
intertidal zone and adjacent coastal dune area; and

(4)

performance standards against which achievement of the objectives of
this condition can be determined.

10-6 The methods and measures required by condition 10-5(2) and 10-5(3) shall
address:
(1)

management and disposal of drill cuttings and fluids returned to the
surface by circulation to prevent pollution;

(2)

the generation and dispersion of turbidity associated with any discharge
of drill cuttings and fluids to the marine environment;

(3)

dewatering of trenches or other discharges of groundwater;

(4)

prevention of adverse environmental impacts from acid sulphate soils;

(5)

noise and percussion;

(6)

direct and indirect disturbance of habitat;

(7)

preventing harm to, or fatalities of marine vertebrates; and

(8)

the use of low toxicity polymer drilling fluids or water based fluids.

10-7 The proponent:
(1)

may review and revise the Pipeline Shoreline Crossing Management and
Monitoring Program; or

(2)

shall review and revise the Pipeline Shoreline Crossing Management and
Monitoring Program as and when directed by the CEO,

and the revised Pipeline Shoreline Crossing Management and Monitoring
Program shall be the approved Pipeline Shoreline Crossing Management and
Monitoring Program once it has been dealt with in accordance with the
procedure set out in conditions 10-2(1) and 10-2(2).
10-8 The proponent shall implement the latest approved revision of the Pipeline
Shoreline Crossing Management and Monitoring.

11

Coastal Processes Monitoring and Management Program

11-1 The proponent shall ensure that the design, construction and operation of the
nearshore marine facilities achieves the following outcomes as measured under
the Coastal Processes Monitoring and Management Program required by
condition 11-3:
(1)

no significant net change to littoral sediment transport under non-cyclonic
and cyclonic conditions;

(2)

no significant net changes in erosion trend to shoreline and pindan
formations under non-cyclonic and cyclonic conditions north and south
of the nearshore marine facilities;

(3)

no significant impacts on the recreational value of beaches north and
south of the nearshore marine facilities; and

(4)

no significant impacts on heritage sites north and south of the nearshore
marine facilities.

other than changes or impacts detailed in conditions 11-1(1) to 11-1(4) that are
not attributable to the proposal.
11-2 The proponent shall not commence installation of the nearshore marine facilities
prior to:
(1)

submitting a Coastal Processes Monitoring and Management Program
to the CEO, and

(2)

receiving written notice from the CEO, having consulted with the DoT
(Maritime Planning Division), that the Coastal Processes Monitoring and
Management Program meets the requirements of these conditions,

upon which the Program is to be treated as the “approved Coastal Processes
Monitoring and Management Program”.
11-3 The Coastal Processes Monitoring and Management Program shall include:
(1)

contemporary modelling of offshore hydrodynamics, geomorphology and
sediment transport to support previous predicted impacts to coastal
processes from the design, construction and operation of the nearshore
marine facilities;

(2)

quarterly site inspection of beach and dune conditions for at least 5
kilometres north and south of the nearshore marine facilities;

(3)

quarterly measurement of beach and dune width and height using a
combination of topographic surveys and aerial photography or satellite
imagery or such other equivalent method as is approved by the CEO;

(4)

quarterly recording of beach profile using on-ground photography;

(5)

annual hydrographic survey of the near-shore area;

(6)

a community liaison strategy to obtain feedback on impacts on
recreational values;

(7)

culturally appropriate annual review and investigation of heritage
locations to assess the condition and potential threats to Aboriginal and
natural heritage locations;

(8)

a table showing monitoring type and monitoring frequency for each of the
coastal features to be protected under condition 11-1;

(9)

management triggers relevant to achieving the outcomes specified in
condition 11-1; and

(10)

management actions (including consideration of active sand bypass) that
will be implemented in the event that management triggers are, or are
likely to be exceeded.

11-4 The proponent:
(1)

may review and revise the Coastal Processes Monitoring and
Management Program; and

(2)

shall review and revise the Coastal Processes Monitoring and
Management Program as and when directed by the CEO,

and the revised Coastal Processes Monitoring and Management Program shall
be the approved Coastal Processes Monitoring and Management Program once
it has been dealt with in accordance with the procedure set out in condition 112.
11-5 The proponent shall implement the latest approved revised Coastal Processes
Monitoring and Management Program which meets the requirements of these
conditions.
11-6 The proponent shall report any non-achievement of the management triggers
referred to in condition 11-3, along with measures taken and proposed to be
taken, and strategies to be implemented in response to the non-achievement,
to the CEO within 21 days of the non-achievement being identified.
12

Marine Construction and Operation Environmental Quality Management
Plan

12-1 The proponent shall ensure that all construction and port-related activities and
wastewater discharges shall be managed with the objective of ensuring that all
Environmental Values and Environmental Quality Objectives defined in

Schedule 3 are protected within the Port Area and any other areas influenced
by port activities, except in the defined mixing zones of treated sewage
discharges where only a Low Ecological Protection Area (LEPA) need apply.
12-2 The proponent shall not discharge to the marine environment from any facility,
or install any infrastructure for this proposal related to waste water discharge
prior to:
(1)

submitting a Marine Construction and Operation Environmental Quality
Management Plan to the CEO, and

(2)

receiving written notice from the CEO, having consulted with the DoF and
the relevant Port Authority, that the Marine Construction and Operation
Environmental Quality Management Plan meets the requirements in
these conditions.

upon which the Plan is to be treated as the “approved Marine Construction and
Operation Environmental Quality Management Plan”.
Marine Discharges
12-3 The Marine Construction and Operation Environmental Quality Management
Plan shall:
(1)

spatially define all port infrastructure, discharge infrastructure (including
by reference to maps) and the areas referred to below;

(2)

show the location of a Low Ecological Protection Area (LEPA) as
described in Schedule 4;

(3)

show a Moderate Ecological Protection Area (MEPA) as described in
Schedule 4 between the breakwaters and the integrated marine facility
and/or extending to a radius of 250 m from any shipping berths and ship
turning basins, but excluding the shipping channel;

(4)

show a High Ecological Protection Area (HEPA) as described in
Schedule 4 outside the MEPA and including the Shipping Channel Area;

(5)

show the predicted zone of influence of the dredge and spoil disposal
plumes;

(6)

show all pearling leases in the predicted zone of influence;

(7)

define the indicators to be measured and the environmental quality
guidelines and standards that apply to the HEPA, MEPA and LEPA, for
the protection of the Environmental Values ‘Recreation and Aesthetics’
and ‘Fishing and Aquaculture’ and are to be used as benchmarks for
assessing environmental performance against the Environmental Quality
Objectives, consistent with Schedule 4 attached to this Statement;

(8)

include an environmental performance monitoring and reporting
schedule;

(9)

describe the contingency management responses and reporting
procedures that will be implemented if an environmental quality objective
is not met, or is not likely to be met, including those responses agreed
with the holders of pearl leases, in consultation with the DoF, within the
predicted zone of influence of the dredge plume;

(10)

outline a public reporting process that forewarns the community of where
and when the Environmental Value ‘Recreation and Aesthetics’ may not
be protected in any high amenity areas, such as Willie Creek, Barred
Creek or Quondong Point; and

(11)

provide spatial data in a format compatible with a Geographical
Information System to the requirements of the CEO.

12-4 In developing the Marine Construction and Operation Environmental Quality
Management Plan the proponent shall:
(1)

undertake marine environmental quality surveys using operating
procedures agreed by the CEO, including analytical reporting and quality
assurance/quality control, to characterise natural background and
baseline conditions for each season to facilitate impact modelling and
inform the derivation of environmental quality criteria.

(2)

consult with the holders of pearling leases inside the zone of influence of
the dredge plume to develop environmental quality guidelines and
standards and contingency management strategies for the
Environmental Quality Objective of the Environmental Value of ‘Fishing
and Aquaculture’; and

(3)

consult with the DoH and relevant local government authorities to
develop a reporting strategy for informing the community of potential
water quality impacts on Recreation and Aesthetic values in high amenity
areas and of the strategies being employed to minimise these impacts.

12-5 The proponent shall only discharge stormwater runoff to the marine
environment where groundwater recharge is not practically feasible and marine
environmental quality, as set out in the Marine Construction and Operation
Environmental Quality Management Plan, will not be compromised. The
proponent shall ensure in any event that first flush stormwater is captured and
treated to minimise the loss of contaminants off-site.
12-6 Wastewater treatment and all wastewater discharge infrastructure must comply
with contemporary best practice principles including modelling based on a

specific port design, diffuser performance, effluent characteristics and toxicity,
ambient water quality conditions and specific mitigation measures.
12-7 The proponent must only discharge wastewater to the marine environment
through purpose-built outfalls and diffusers, and locate all waste water
discharge outfalls so that their associated LEPA are entirely contained within
the MEPA of the Port.
12-8 The LEPA for any wastewater discharges must not extend beyond 70 metres
from any point of the diffuser structure.
12-9 The proponent shall ensure that all wastewater discharges, singly and in
combination, are managed to achieve the Environmental Quality Objectives and
levels of ecological protection as identified in the Marine Construction and
Operation Environmental Quality Management Plan approved under condition
12-2 and described in Schedules 3 and 4.
12-10 The proponent shall ensure that all dredging and dredge spoil disposal
programs, in combination with any other discharges, are managed to protect
the environmental values of ‘Recreation and Aesthetics’ and ‘Fishing and
Aquaculture’ as identified through condition 12-2 and described in Schedules 3
and 4
12-11 In the event that the monitoring required in the Marine Construction and
Operation Environmental Quality Management Plan approved under conditions
12-2 indicates that the Environmental Quality Objectives and levels of ecological
protection identified in the Marine Construction and Operation Environmental
Quality Management Plan, and described in Schedules 3 and 4, are not being
met, or are not likely to be met, the proponent shall report the findings to the
CEO within five working days, along with a description of the management
actions to be taken to meet the required level of ecological protection.
12-12 The proponent:
(1)

may review and revise the Marine Construction and Operation
Environmental Quality Management Plan; and

(2)

shall review and revise the Marine Construction and Operation
Environmental Quality Management Plan as and when directed by the
CEO,

and the revised Marine Construction and Operation Environmental Quality
Management Plan shall be the approved Marine Construction and Operation
Environmental Quality Management Plan once it has been dealt with in
accordance with the procedure set out in conditions 12-2 (1) and 12-2(2).

12-13 The proponent shall implement the latest approved revision of the Marine
Construction and Operation Environmental Quality Management Plan.
13

Management of Hydrotest Fluids

13-1 Untreated hydrotest fluids shall not be discharged to State Coastal Waters
13-2 Treated hydrotest fluids shall not be discharged to State Coastal Waters unless
the Environmental Quality Objectives and levels of ecological protection, as
identified in the approved Marine Construction and Operation Environmental
Quality Management Plan and described in Schedules 3 and 4, can be
achieved.
13-3 The proponent shall not discharge treated hydrotest fluids in State Coastal
Waters prior to
(1)

submitting a Treated Hydrotest Fluids Management Plan to the CEO; and

(2)

receiving written notice from the CEO that the Treated Hydrotest Fluids
Management Plan meets the requirements of this condition,

upon which the Plan is to be treated as the “approved Treated Hydrotest Fluids
Management Plan”.
13-4 The Treated Hydrotest Fluids Management Plan shall:
(1)

spatially define the discharge point in relation to all port infrastructure,
the spatial boundaries of the Environmental Quality Objectives and levels
of ecological protection required in condition 12-2 and the pearling
leases;

(2)

require all treated hydrotest fluid discharges to be managed with the
objective of achieving a level of environmental quality such that all
Environmental Quality Objectives and levels of ecological protection
defined in Schedule 3 and Schedule 4 are protected within the Port Area;

(3)

a Whole Effluent Toxicity Testing program for determining the number of
dilutions required to achieve each relevant level of ecological protection;

(4)

define the indicators to be measured and the environmental quality
guidelines and standards that are to be used as benchmarks for
assessing environmental performance in the High, Moderate and Low
Ecological Protection Areas, and for protecting the Environmental Values
‘Recreation and Aesthetics’ and ‘Fishing and Aquaculture’, consistent
with Schedules 3 and 4 attached to this Statement;

(5)

modelling outcomes that demonstrate the discharge will meet the
Environmental Quality Objectives and levels of ecological protection
consistent with Schedules 3 and 4;

(6)

include an environmental performance monitoring and reporting
schedule appropriate to the timeframe of the discharge;

(7)

describe the contingency management strategies and reporting
procedures that will be implemented if an environmental quality objective
is not met, or is not likely to be met, including those agreed with the pearl
lease holders within the predicted zone of influence of the dredge plume;
and

(8)

demonstrate that Environmental Quality Objectives and levels of
ecological protection, as identified through condition 12-2 and described
in Schedules 3 and 4, can be achieved despite the discharge of treated
hydrotest fluids in accordance with the Treated Hydrotest Fluids
Management Plan.

13-5 In developing the Treated Hydrotest Fluids Management Plan the proponent
shall consult with the holders of pearling leases inside the Zone of Influence of
the dredge plume to develop suitable environmental quality guidelines and
standards and contingency management strategies for the Environmental
Quality Objective ‘Fishing and Aquaculture’ as defined in Schedule 3.
13-6 Prior to the discharge of any hydrotest fluids in State Coastal Waters the
proponent shall implement the approved Treated Hydrotest Fluids Management
Plan.
13-7 The proponent:
(1)

may review and revise the Treated Hydrotest Fluids Management Plan;
and

(2)

shall review and revise the Treated Hydrotest Fluids Management Plan
as and when directed by the CEO.

and the revised Treated Hydrotest Management Plan shall be the approved
Treated Hydrotest Management Plan once it has been dealt with in accordance
with the procedure set out in conditions 13-3(1) and 13-3(2).
13-8 The proponent shall implement the latest approved revision of the Treated
Hydrotest Fluids Management Plan.
14

Oil Spill Response

14-1 The proponent shall not commence construction of marine facilities unless the
proponent has:
(1)

provided the Kimberley Port Authority with hydrocarbon spill response
equipment and trained personnel necessary to effectively respond to a

10 to 1000 tonne spill event and provided for the ongoing maintenance
of that equipment; and
(2)

15

facilitated training for relevant personnel to be able to effectively respond
to a hydrocarbon spill of up to 1000t capacity within the Port Area in
accordance with the Kimberley Port Authority’s Emergency Response
Plan.

Coastal Dolphin Survey and Management Program

Coastal Dolphin Survey Plan
15-1 The proponent shall ensure marine works are managed so as to not threaten
the population viability of Australian Humpback Dolphins and Australian Snubfin
Dolphins along the western Dampier Peninsula coastline.
15-2 The proponent shall not commence marine works (which in this condition
includes activities carried out for the purposes of undertaking preliminary
investigations or studies for the purposes of those works) unless the proponent
has:
(1)

submitted a Coastal Dolphin Survey Plan to the CEO at least two years
prior to the commencement of any marine works; and

(2)

received written notice from the CEO that the Coastal Dolphin Survey
Plan meets the requirements of this condition,

upon which the Plan is to be treated as the “approved Coastal Dolphin Survey
Plan”.
15-3 The Coastal Dolphin Survey Plan shall set out procedures and methods to:
(1)

determine the number and size of populations of Australian Humpback
Dolphins and Australian Snubfin Dolphins along the western Dampier
Peninsula coastline including off James Price Point; and

(2)

determine the degree of connectivity between populations, home range,
habitat usage patterns and important areas such as for breeding and
calving of Australian Humpback Dolphins and Australian Snubfin
Dolphins along the western Dampier Peninsula coastline including off
James Price Point.

15-4 At least 18 months prior to the commencement of marine works, the proponent
shall undertake surveys in accordance with the Coastal Dolphin Survey Plan
required by condition 15-2.
15-5 A report detailing the results and conclusions of the surveys undertaken in
accordance with the Coastal Dolphin Survey Plan shall be submitted to the CEO
and DPaW within six months of completion of the surveys and prior to

submission of the Coastal Dolphin Management Plan required by condition 156.
Coastal Dolphin Management Plan
15-6 The proponent shall not commence marine works prior to:
(1)

submitting a Coastal Dolphin Management Plan which utilises the
findings of the Coastal Dolphin Survey Plan to the CEO; and

(2)

receiving written notice from the CEO that the Coastal Dolphin
Management Plan meets the requirements of this condition.

15-7 The Coastal Dolphin Management Plan required by condition 15-6 shall:
(1)

demonstrate that marine works and operation of the marine facilities will
be implemented so as to avoid and minimise as far as practicable direct
and indirect impacts on Australian Humpback Dolphins and Australian
Snubfin Dolphins; and

(2)

demonstrate that the diversity, geographic distribution and viability of
Australian Humpback Dolphins and Australian Snubfin Dolphins along
the western Dampier Peninsula coastline at the species and population
levels is not being impacted by this proposal.

15-8 Prior to commencement of marine works the proponent shall implement the
approved Coastal Dolphins Management Plan.
15-9 The proponent:
(1)

may review and revise the Coastal Dolphins Management Plan; and

(2)

shall review and revise the Coastal Dolphins Management Plan as and
when directed by the CEO.

and the revised Coastal Dolphins Management Plan shall be the approved
Coastal Dolphins Management Plan once it has been dealt with in accordance
with the procedure set out in conditions 15-6(1) and 15-6(2).
15-10 The proponent shall implement the latest approved revision of the Coastal
Dolphins Management Plan
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Conservation Significant Marine Fauna Interaction Management Program

16-1 The objective of the Conservation Significant Marine Fauna Interaction
Management Program is to ensure that the proponent constructs and operates
the marine facilities, pipelines and terrestrial facilities so as to:
(1)

detect; and

(2)

avoid, or where avoidance is not practicable, mitigate impacts upon
conservation significant marine fauna, from construction and operation
of marine facilities, pipelines and terrestrial facilities.

16-2 The proponent shall not commence any marine works associated with the
marine facilities and pipelines that may impact on the marine environment or
terrestrial facilities prior to:
(1)

submitting a Conservation Significant Marine Fauna Interaction
Management Program to the requirements of the CEO, and

(2)

receiving written notice from the CEO, having consulted with the DPaW
and the Commonwealth Department of Environment, that the
Conservation Significant Marine Fauna Interaction Management
Program meets the requirements of conditions 16-2(1) and 16-2(2).

16-3 The Conservation Significant Marine Fauna Interaction Management Program
shall include the following:
(1)

designated marine fauna management zones;

(2)

designated vessel corridors that avoid to the fullest extent practicable
habitat critical to the survival of the species for turtles, cetaceans,
dugongs and sawfish;

(3)

a description of the environmental stressors relating to the construction
and operation of near-shore and offshore marine facilities, pipelines and
terrestrial facilities which are likely to impact on marine fauna;

(4)

a description of design features and management actions which the
proponent will implement to avoid, or where this is not practicable,
mitigate impacts of the environmental stressors relating to the
construction and operation of near-shore and offshore marine facilities,
pipelines and terrestrial facilities on conservation significant marine
fauna;

(5)

environmental performance standards to determine whether the design
features and management actions are achieving the objectives referred
to in condition 16-1; and

(6)

a process (including a monitoring programme) to determine that the
environmental performance standards are being met.

Marine pile driving
16-4 In the event that marine pile driving is required, the proponent shall submit to
the CEO prior to commencement, an Underwater Noise Monitoring and Review
Program which:

(1)

has been prepared in consultation with the DPaW, DoF and the
Commonwealth Department of Environment and following the advice of
an independent expert(s) in the field of noise propagation modelling in
the marine environment; and

(2)

has received written notice from the CEO, having consulted the DPaW
and DoF, that the Underwater Noise Monitoring and Review Program
meets the requirements of conditions 16-4(1) and 16-5.

16-5 The Underwater Noise Monitoring and Review Program shall include programs
to:
(1)

(2)

measure underwater noise from pile-driving operations to establish a
library of sound signals:
(a)

at varying distances from the noise source;

(b)

when driving piles of different sizes and types;

(c)

during the concurrent pile-driving of different numbers of piles;

(d)

in conditions of different water depths; and

(e)

in different pile-driving conditions (substrate types).

review the predictive capacity of the noise propagation model used for
the pile-driving and make recommendations for improving the accuracy
of underwater noise modelling in the future and the management of noise
emitting activities as provided for by condition 16.

16-6 The proponent shall implement the approved Underwater Noise Monitoring and
Review Program prior to commencing, and while carrying out, marine pile
driving activities.
16-7 The proponent shall make the results of the approved Underwater Noise
Monitoring and Review Program publicly available within one year after the
completion of the pile-driving operations in a manner approved by the CEO, and
provide a copy of the results to the DPaW, DoF and the Commonwealth
Department of the Environment.
Marine drilling and blasting
16-8 In the event that marine drilling and/or blasting is required, the proponent shall
submit to the CEO prior to commencement a Drilling and Blasting Management
Program which meets the requirements of conditions 16-4 and 16-5 and which
includes:
(1)

a description of the geographical location and duration of drilling and
blasting required;

(2)

a description of likely blast pressures and potential environmental
impacts of these pressures;

(3)

management actions to avoid or minimise environmental impacts. The
management actions shall include:
(a)

actions for the disposal of drilling mud;

(b)

avoidance of marine blasting and drilling activities at night during
the peak southern migration of mother and calf Humpback Whale
pods defined as June to November in any year and in seasonally
sensitive periods for other marine fauna as far as practicable; and

(c)

establishment of observation zones depending on predicted and
received noise levels to ensure impacts on cetaceans, dugongs
and turtles are minimised as far as practicable;

(4)

management actions for dead and injured wildlife;

(5)

stakeholder communication; and

(6)

reporting procedures and time frames.

16-9 The proponent shall implement the approved Drilling and Blasting Management
Program;
(1)

prior to commencing drilling and blasting activities; and

(2)

when carrying out drilling and blasting activities

Marine Fauna Observers
16-10 The proponent shall engage dedicated Marine Fauna Observers who have a
demonstrated knowledge of marine wildlife species in the Kimberley region,
including those listed in the Wildlife Conservation (Specially Protected Fauna)
Notice 2014 and DPaW listed priority marine fauna, and their behaviours.
16-11 The proponent shall ensure that Marine Fauna Observers have the capacity,
subject to safety considerations, to move and make observations and other
relevant records independently within the vicinity of marine works.
16-12 The proponent shall ensure that Marine Fauna Observers are on duty on
vessels actively engaged in pile-driving, blasting, drilling and/or dredging during
all daylight hours when pile-driving operations, blasting and/or dredging are
conducted and maintain a log of:
(1)

observations of cetaceans in a format consistent with the National
Cetacean Sightings and Strandings Database;

(2)

observations of marine fauna, including injured or dead fauna within 500
metres of marine works;

(3)

observations of fauna behaviour, in particular any behaviour that could
be in interpreted as a display of disturbance or distress;

(4)

management response by the proponent in relation to observation of
disturbed or distressed fauna, and injured or dead fauna; and

(5)

observation hours in relation to the duration of the pile driving, blasting
and dredge activity.

16-13 The proponent shall within six months of completing pile driving operations,
lodge cetacean records with the National Cetacean Sighting and Strandings
Database at the Australian Antarctic Division and with the DPaW.
16-14 At least one member of the crew on each vessel undertaking construction or
operation activities will be trained in marine fauna observations and mitigation
measures, including the requirements of the Wildlife Conservation (Closed
Season for Marine Mammals) Notice 1998 and maintain a watch and a log of
fauna observed during transit and construction activity consisting of: GPS
coordinates; species (if known); and behaviour.
16-15 Logs required under condition 16-12 are to be submitted to the DPaW on an
annual basis at the same time as submitting the compliance assessment report
required by condition 4-6.
16-16 Vessels engaged in construction of the nearshore or offshore marine facilities
shall not exceed those speeds specified in the Conservation Significant Marine
Fauna Interaction Management Program required under condition 16-2 or
lesser speed as designated by the relevant Port Authority.
16-17 Subject to condition 16-21, no marine pile driving operations shall commence
until the Marine Fauna Observer (or observers) required by condition 16-10
have verified that no cetacean(s) or dugong(s) have been observed within a
radius of 1,500 metres or marine turtle(s) within a radius of 300 metres from
piling operations during the 30 minute period immediately prior to
commencement of piling operations.
16-18 Prior to commencement of full power marine pile driving, the proponent shall
implement soft start-up procedures that slowly increase the intensity of noise
emissions over a period of no less than 15 minutes.
16-19 If the Marine Fauna Observer(s) required by condition 16-10, or any other
person, observes a marine turtle enter within 100 metres of a piling operation,
or cetacean or dugong within 500 metres of a piling operation, that piling
operation is to be suspended.

16-20 Marine pile driving that has been suspended in accordance with condition 1619 shall not recommence until the cetacean or dugong has moved beyond 1,500
metres from the suspended piling operation or the marine turtle beyond 300
metres of their own accord, or the cetacean, dugong or marine turtle has not
been observed within the exclusion zone for a period of 30 minutes. Marine pile
driving that has been suspended for more than 15 minutes shall recommence
with soft start-up procedures as required by condition 16-18.
16-21 No marine pile driving operations shall occur between the hours of sunset and
sunrise during the peak southern migration of mother and calf humpback whale
pods defined as June to November (inclusive) in any year and in seasonally
sensitive periods for other marine fauna as far as practicable.
16-22 The proponent shall report to:
(1)

the CEO any non-achievement of the environmental performance
standards referred to in condition 16-3(5) within 21 days of it having
determined the environmental performance standards have not been
achieved and provide recommendations as to how the Conservation
Significant Marine Fauna Interaction Management Program should be
amended to ensure environmental performance standards are achieved;
and

(2)

the DPaW, proposal attributable injury or mortality of conservation
significant marine fauna within 72 hours of the observation of an injury or
mortality.

16-23 The proponent:
(1)

may review and revise the Conservation Significant Marine Fauna
Interaction Management Program; or

(2)

shall review and revise the Conservation Significant Marine Fauna
Interaction Management Program as and when directed by the CEO.

and the revised Conservation Significant Marine Fauna Interaction
Management Program shall be the approved Conservation Significant Marine
Fauna Interaction Program once it has been dealt with in accordance with the
procedure set out in Condition 16-2
16-24 The proponent shall implement the latest approved revision of the Conservation
Significant Marine Fauna Interaction Management Program.
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Introduced Marine Pests

17-1 The proponent shall manage all relevant vessels and immersible equipment
whilst engaged in the implementation and operation of the proposal so as to

prevent exposure to, the introduction of and/or spread of Introduced Marine
Pests into and within WA waters, including the Port Area.
17-2 Prior to commencement of marine works and throughout the life of the proposal
the proponent must declare to the CEO and the DoF the name of authorised
person(s) responsible for the movement of vessels and immersible equipment
engaged for the purposes of the proposal into and within WA waters including
the Port Area.
17-3 Vessels or immersible equipment engaged for the purposes of the proposal
shall not be moved into or within WA waters including the Port Area, prior to the
proponent:
(1)

submitting an Introduced Marine Pest Risk Assessment Procedure,
prepared in consultation with the DoF, to the CEO; and

(2)

receiving written notice from the CEO that the Introduced Marine Pests
Risk Assessment Procedure meets the requirements in this condition,

upon which the Introduced Marine Pest Risk Assessment Procedure is to be
treated as the “approved Introduced Marine Pest Risk Assessment Procedure”.
17-4 The objective of the Introduced Marine Pest Risk Assessment Procedure is to
prevent the introduction of and/or the spread of Introduced Marine Pests into
and within WA waters, including the Port Area, accordingly the Introduced
Marine Pest Risk Assessment Procedure shall include but not be limited to the
following:
(1)

all factors to be considered in the risk assessment;

(2)

establish the levels at which the risk of introducing an Introduced Marine
Pest is unacceptable;

(3)

a tool for performing Introduced Marine Pest Risk Assessments;

(4)

measures to be implemented to reduce risks to an acceptable level,
where the risk assessment identifies an unacceptable risk;

(5)

vessel types, including associated contractual arrangements, that will
require assessment;

(6)

follow-up assessments and measures required to maintain vessels and
equipment at an acceptable level of risk;

(7)

when vessels or immersible equipment will require Introduced Marine
Pest Risk Assessments;

(8)

when reviews of this procedure may occur;

(9)

details of the assessment record to be provided to the DoF; and

(10)

measures to be implemented should an Introduced Marine Pest be
detected on a vessel/immersible equipment or in the proposal area.

17-5 The proponent shall implement the approved Introduced Marine Pest Risk
Assessment Procedure and ensure that any Introduced Marine Pest Risk
Assessment undertaken in accordance with the Marine Risk Assessment
Procedure is recorded and that record is provided to the DoF within seven days
of the Introduced Marine Pest Risk Assessment being undertaken.
17-6 The proponent shall ensure that any vessel or immersible equipment engaged
for the purposes of the proposal that poses an unacceptable risk, as defined by
the limits identified in the Marine Risk Assessment Procedure does not move
into or within WA waters including the Port Area, unless it does so in accordance
with the measures identified in the approved Marine Risk Assessment
Procedure.
17-7 The proponent shall ensure that no vessels or immersible equipment engaged
for the purposes of the proposal move into or within WA waters including the
Port area, prior to the proponent:
(1)
submitting an Introduced Marine Pests Monitoring Program, prepared in
consultation with the DoF, to the CEO; and
(2)

receiving written notice from the CEO that the Introduced Marine Pests
Monitoring Program meets the requirement of this condition,

upon which the Introduced Marine Pests Monitoring Program is to be treated as
the “approved Introduced Marine Pests Monitoring Program”.
17-8 The Marine Pests Monitoring Program shall:
(1)
be consistent with monitoring design, implementation and reporting
standards as set out in the National System for the Prevention and
Management of Marine Pest Incursions (Marine Intergovernmental
Agreement, April 2005);
(2)

includes a minimum monitoring frequency of once every year;

(3)

require opportunistic sampling, analysis and reporting to the DoF of
specimens removed during port, vessel and immersible equipment
monitoring activities; and

(4)

include details of the certified facilities where Introduced Marine Pest will
be analysed and identified, such details to be prepared in consultation
with the DoF.

17-9 Prior to any vessels or immersible equipment engaged for the purposes of the
proposal moving into and/or within WA waters including the Port area, the
proponent shall implement the approved Introduced Marine Pests Monitoring
Program for the life of the proposal.
17-10 The proponent shall provide the results of monitoring undertaken pursuant to
condition 17-9 to the CEO and the DoF within three months of the monitoring
taking place.
17-11 In the event that introduced marine pests are detected on any vessel or
immersible equipment engaged for the purposes of the proposal the proponent
shall:
(1)
submit to the CEO, an Introduced Marine Pest Management Strategy
prepared in consultation with the DoF; and
(2)

implement the Introduced Marine Pest Management Strategy after
receiving written notice from the CEO that the Introduced Marine Pest
Management Strategy meets the requirements of this condition,

upon which the Strategy is to be treated as the “approved Introduced Marine
Pest Management Strategy” for that event.
17-12 The Introduced Marine Pest Management Strategy shall include:
(1)

measures to prevent the establishment and spread of the introduced
marine pest, and

(2)

measures aimed at controlling and eradicating that introduced marine
pest.

17-13 The proponent shall notify the CEO, DoF and any relevant Port Authority:
(1)
within 24 hours of initial detection of a suspected introduced marine pest;
and
(2)

within 24 hours of subsequent confirmed analysis and confirmation of
species identification of the suspected introduced marine pest, at a
certified facility or certified facilities, identified in the Introduced Marine
Pests Monitoring Program.

17-14 In the event that any introduced marine pests are detected, the proponent shall
implement the approved Introduced Marine Pests Management Strategy
required by condition 17-11.

17-15 The proponent is to submit a report detailing the outcomes of any
implementation of the Introduced Marine Pests Management Strategy to the
DoF and the CEO within 30 days of the commencement of the implementation
of the Introduced Marine Pests Management Strategy and thereafter as
required by the CEO in consultation with the DoF.
17-16 The proponent:
(1)
may review and revise the Marine Pests Monitoring Program or a
Introduced Marine Pests Management Strategy, in consultation with the
DoF; or
(2)

shall review and revise the Marine Pests Monitoring Program or a
Introduced Marine Pests Management Strategy, in consultation with the
DoF, as and when directed by the CEO

and the revised Marine Pests Monitoring Program or revised Introduced Marine
Pests Management Strategy shall be the approved Marine Pests Monitoring
Program or approved Introduced Marine Pests Management Strategy, once
dealt with in accordance with the procedure set out in conditions 17-6 and 1710, whichever is applicable.
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Terrestrial Baseline Report

18-1 The proponent shall establish the baseline status for conservation significant
flora and fauna that may be impacted by the proposal at the time a derived
proposal is proposed to be implemented. The purpose of the terrestrial baseline
is to guide proposal planning, design and implementation processes so as to
avoid and minimise as far as practicable impacts on conservation significant
terrestrial flora and fauna.
18-2 The proponent shall not undertake any ground disturbing activity prior to:
(1)

submitting a Terrestrial Baseline Report to the CEO; and

(2)

receiving written notification from the CEO that the Terrestrial Baseline
Report meets the requirements of these conditions,

upon which the Report is to be treated as the “approved Terrestrial Baseline
Report”.
18-3 The Terrestrial Baseline Report required by condition 18-2 will cover the
following conservation significant flora and fauna:
(1)

flora declared as rare flora under the Wildlife Conservation Act 1950;
Threatened Ecological Communities, priority flora and priority ecological
communities.

(2)

Fauna that is specially protected fauna under the Wildlife Conservation
Act 1950 and DPaW listed priority fauna and its habitat.

18-4 The Terrestrial Baseline Report will identify, define and map the location or
locations of the conservation significant flora and fauna listed in condition 18-3
that may be at risk of Material or Serious Environmental Harm due to
implementation of the proposal inside and outside the disturbance footprint
identified in the Terrestrial Disturbance Plan, required by condition 19.
18-5 The Terrestrial Baseline Report shall include.
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(1)

details of the methodology used to survey, collect and collate the
baseline data for the conservation significant flora and fauna identified in
condition 18-4;

(2)

spatially accurate, rectified and geographically referenced maps showing
the location of conservation significant flora and fauna identified in
condition 18-4;

(3)

a description of existing areas of disturbance, including areas containing
weeds;

(4)

an analysis of, and procedures to address any data and information gaps
associated with any baseline data for the location or locations identified
in condition 18-4; and

(5)

a description and map of the location of conservation significant flora and
fauna at reference sites that are not at risk of Material or Serious
Environmental Harm due to implementation of the proposal. The
reference sites are to serve as a basis for comparison with locations
identified in accordance with condition 18-3 to enable a determination as
to whether Material or Serious Environmental Harm has occurred as a
result of implementation of the proposal.

Terrestrial Disturbance Plan

19-1 The proponent shall ensure that the clearing of native vegetation within the
development envelopes shown in Figure 1 of Schedule 1 has been carried out
in a manner that minimises the impacts to conservation significant flora and
fauna.
19-2 The proponent shall not undertake ground disturbing activities (including
activities carried out for the purposes of undertaking preliminary investigations
or studies) prior to:
(1)

submitting a Terrestrial Disturbance Plan to the Minister; and

(2)

receiving written notification from the Minister that the Terrestrial
Disturbance Plan meets the requirements of these conditions.

(3)

When submitting the Terrestrial Disturbance Plan, the proponent shall
also submit advice of the Browse LNG Precinct Control Group as to
whether the terrestrial facilities meets the requirements set out in
condition 19-3 and 19-4.

upon which the Terrestrial Disturbance Plan is to be treated as the “approved
Terrestrial Disturbance Plan”.
19-3 The Terrestrial Disturbance Plan must demonstrate that
(1)

the design of the terrestrial facilities meets contemporary best practice
standards;

(2)

the terrestrial facilities design minimises the area of terrestrial impact
having regard to other likely future proposals;

(3)

the terrestrial facilities design provides for a sharing of infrastructure and
services so that the terrestrial disturbance are not extended and will not
be exceeded as a result of the implementation of any future proposal;

(4)

the terrestrial facilities design meets the State’s needs for infrastructure
sharing; and

(5)

the area of direct and indirect disturbance of Monsoon vine thickets on
coastal dunes of Dampier Peninsula Threatened Ecological Community
will not exceed 110 hectares in the implementation of any combination of
derived proposals.

19-4 The proponent shall ensure that any direct or indirect impacts on the terrestrial
environment is within the approved Terrestrial Disturbance Plan.
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Terrestrial Environment Management and Monitoring Plan

20-1 The proponent shall not undertake ground disturbing activities (including
activities carried out for the purposes of undertaking preliminary investigations
or studies) prior to
(1)

submitting a Terrestrial Environment Management and Monitoring Plan
to the CEO; and

(2)

receiving written notification from the CEO that the Terrestrial
Environment Management and Monitoring Plan meets the requirements
of these conditions.

upon which the Terrestrial Environment Management and Monitoring Plan is to
be treated as the “approved Terrestrial Environment Management and
Monitoring Plan”.
20-2 The objectives of the Terrestrial Environment Management and Monitoring Plan
are to:
(1)

ensure the proposal is carried out in a manner that minimises the direct
and indirect impacts to terrestrial fauna and flora;

(2)

ensure that implementation of the proposal will not result in the Material
or Serious Environmental Harm at the locations of conservation
significant flora and fauna identified in the Terrestrial Baseline Report,
required by condition 18-2; and

(3)

establish a monitoring program to ensure the detection and immediate
cessation of any Material or Serious Environmental Harm at the locations
of conservation significant flora and fauna identified in the Terrestrial
Baseline Report, required by condition 18-3.

20-3 The Terrestrial Environment Management and Monitoring Plan required by
condition 20-1 shall include detail on:
(1)

fire management measures;

(2)

weed management measures;

(3)

dust management measures;

(4)

feral animal management measures;

(5)

management of open trenches and trapped fauna handling procedures;

(6)

how the project has been designed to minimise the impacts of lighting
and noise on fauna;

(7)

traffic management measures to minimise the impacts of vehicle strikes
on fauna;

(8)

surface water and groundwater management measures related to the
avoidance of indirect impacts on flora and vegetation and maintenance
of water regimes that support flora and vegetation; and

(9)

specific management measures related to the protection of conservation
significant flora and fauna, including Monsoon vine thickets on Dampier
Peninsula Threatened Ecological Community, identified in the Terrestrial
Baseline Report.

20-4 The Terrestrial Environment Management and Monitoring Plan required by
condition 20-1 shall include the following:
(1)

indicators, parameters and criteria to be used in measuring changes in
the conservation significant flora and fauna identified in the Terrestrial
Baseline Report;

(2)

protocols for ongoing reporting of adverse changes to the conservation
significant flora and fauna identified in the Terrestrial Baseline Report;

(3)

management triggers linked to management measures set out in the
Terrestrial Environment Management and Monitoring Plan required by
condition 20-1;

(4)

protocols for identifying additional conservation significant flora and
fauna not originally identified and for monitoring to include the additional
flora and fauna;

(5)

the location of monitoring sites and evidence that the monitoring sites are
located appropriately to monitor whether there is Material or Serious
Environmental Harm at locations of conservation significant flora and
fauna; and

(6)

the location of reference sites which are not at risk of Material or Serious
Environmental Harm that can serve as a basis for comparison with the
monitoring sites identified in condition 20-4(5) to determine if Material or
Serious Environmental Harm has occurred as a result of implementation
of the proposal.

20-5 Prior to the commencement of ground disturbing activities the proponent shall
implement the approved Terrestrial Environment Management and Monitoring
Plan.
20-6 The proponent:
(1)

may review and revise the Terrestrial Environment Management and
Monitoring Plan; or

(2)

shall review and revise the Terrestrial Environment Management and
Monitoring Plan as and when directed by the CEO

and the revised Terrestrial Environment Management and Monitoring Plan shall
be the approved Terrestrial Environment Management and Monitoring Plan,
once dealt with in accordance with the procedure set out in condition 20-1.
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Emissions to Air

21-1 The proponent shall install equipment and manage ongoing operations such
that contemporary best practice for any LNG plant or power generation facility

is achieved for environmental and amenity protection from air emissions with
respect to:
(1)

reducing emissions to meet acceptable standards and take all
reasonable practicable measures to minimise emissions including
emissions of benzene, toluene, ethylbenzene, xylene (collectively known
as BTEX), other volatile organic compounds, hydrogen sulphide, oxides
of nitrogen, sulphur dioxide and carbon monoxide;

(2)

ensuring that public access to areas outside the precinct is not restricted
due to odours;

(3)

optimising the smokeless capacity of flares so as to minimise the
frequency and duration of visible smoke; and

(4)

minimising non-emergency flaring of gas.

21-2 The proponent shall establish and implement an air emissions monitoring
programme for the life of any relevant part of the proposal to monitor the
emissions listed in condition 21-1 above and provide the data collected to the
DER at least annually.
21-3 As part of a Works Approval application under Part V of the EP Act for any LNG
plant or power generation facility the proponent responsible for the relevant
works shall provide reports to the DER showing:
(1)

specific design features that have been used to minimise and monitor
emissions to air, pursuant to condition 21-1;

(2)

how the design features compare with contemporary best practice and
lowest emissions for similar operations and proposals internationally and
within Australia;

(3)

how National Environment Protection Measure monitoring investigation
levels have been used to guide the design and operation of relevant
facilities with respect to air quality; and

(4)

a peer reviewed report as required by condition 21-4.

21-4 The proponent shall commission an independent peer reviewer(s) to undertake
the following:
(1)

a review of the reports referred to in conditions 21-3 (1) and (2);

(2)

provide comment on the basis and validity of the conclusions in the
reports; and

(3)

provide comment on the relevance of the described Australian and
international contemporary best practice and standards for this proposal.

21-5 Where practicable, the proponent shall replace plant and equipment with that
which meets the contemporary best practice standards at the time of
replacement. Replacement equipment shall not result in an increase in
emissions or reduction in air quality.
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Greenhouse Gas Reporting

22-1 The proponent shall report the greenhouse gas emissions from the proposal on
an annual basis, in a manner prescribed by the CEO.
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Greenhouse Gas Management

23-1 The proponent shall not commence construction of any LNG plant or power
generation facility prior to:
(1)

submitting a Greenhouse Gas Management Plan for the LNG Plant,
including all flares, and power generation facilities which has the stated
objectives of minimising net greenhouse gas emissions from the
proposal and reducing emissions per tonne of product as far as
practicable, to the CEO; and

(2)

receiving written notification from the CEO that the Greenhouse Gas
Management Plan meets the requirements of these conditions,

upon which the Plan is to be treated as the approved Greenhouse Gas
Management Plan.
23-2 The Greenhouse Gas Management Plan required by condition 23-1 shall:
(1)

demonstrate that the proposal is designed and operated in a manner
which minimises greenhouse gas emissions as far as practicable;

(2)

demonstrate that maximising energy efficiency and opportunities for
future energy recovery have been given due consideration in the design
and operation of the proposal;

(3)

include measures aimed at achieving as low as practicable greenhouse
gas emissions from the LNG Plant, including all flares, and from power
generation facilities; and

(4)

include an analysis of greenhouse gas intensity [i.e. quantity of carbon
dioxide equivalent (CO2-e) generated per tonne of product produced]
and consideration of published benchmarked best practice for equivalent
plants.

23-3 The proponent shall implement the approved Greenhouse Gas Management
Plan.
23-4 The proponent:

(1)

shall review and revise the Greenhouse Gas Management Plan at
intervals of no greater than five years; or

(2)

shall review and revise the Greenhouse Gas Management Plan as and
when directed by the CEO

and the revised Greenhouse Gas Management Plan shall be the approved
Greenhouse Gas Management Plan, once dealt with in accordance with the
procedure set out in condition 23-1.
23-5 The proponent shall implement the latest revision of the Greenhouse Gas
Management Plan.
23-6 The proponent shall commission a suitably qualified independent specialist to
assess the proponent’s performance against the Greenhouse Gas
Management Plan which meets requirements of condition 23-2 at intervals of
no greater than five years, with the Independent Specialist’s assessment report
being provided to the CEO within 21 business days of it being received by the
proponent.
24

Heritage Management

Heritage Management Plan
24-1 The proponent shall ensure that the implementation of the proposal is carried
out in a manner that avoids and minimises as far as practicable, the impact to
heritage resources within the development envelope and the Sensitive Land
Use Buffer referenced in Figure 1.
24-2 The proponent shall not undertake any ground disturbing activities (including
activities carried out for the purposes of undertaking preliminary investigations
or studies) prior to:
(1)

submitting a Heritage Management Plan, prepared in consultation with
DAA, the Western Australian Museum and Traditional Owners, and peer
reviewed by a suitably qualified independent specialist, to the CEO; and

(2)

receiving written notification from the CEO that the Heritage
Management Plan meets the requirements of these conditions,

upon which the Plan is to be treated as the “approved Heritage Management
Plan”.
24-3 The Heritage Management Plan shall:
(1)

specify management actions that will be implemented to ensure the
management objective in condition 24-1 is achieved;

(2)

demonstrate that Aboriginal sites have been managed in accordance
with the Aboriginal Heritage Act 1972;

(3)

provide a protocol or procedure for the review of the Heritage
Management Plan to ensure that the Heritage Management Plan is
meeting the objective specified in condition 24-1;

(4)

outline the process for conducting baseline surveys to ground truth an
area prior to ground disturbing activities of any aspect of the proposal to
ensure the management objective in condition 24-1 is maintained;

(5)

specify management and/or contingency actions to be implemented in
the event that the heritage resources are at risk of not meeting the
management objective specified in condition 24-1;

(6)

develop a procedure that provides for the maximum possible land and
sea access for the Traditional Owners of the area to participate in cultural
customs, law and activities;

(7)

outline an education program to ensure employees and contractors
engaged on the proposal are aware of the scientific and cultural
significance of the heritage resources within the development envelope
and the Sensitive Land Use Buffer referenced in Figure 1; and

(8)

outline the rehabilitation activities to ensure that the heritage resources
within the development envelope and the surrounding area can be reopened and enjoyed by the Traditional Owners and the general public.

Heritage Exclusion Zone Management Plan
24-4 The proponent shall ensure that the implementation of the proposal is carried
out in a manner that conserves and respects the heritage resources within the
Heritage Exclusion Zone.
24-5 Conduct a baseline survey to identify the coordinates of the Heritage Exclusion
Zone, consistent with Area H in Figure 2.
24-6 The proponent shall not undertake any ground disturbing activities (including
activities carried out for the purposes of undertaking preliminary investigations
or studies) prior to:
(1)

submitting a Heritage Exclusion Zone Management Plan for Area H,
specified in Figure 2 in Schedule, prepared in consultation with the DAA,
the Western Australian Museum and Traditional Owners and peer
reviewed by a suitably qualified independent specialist, to the CEO; and

(2)

receiving written notification from the CEO that the Heritage Exclusion
Zone Management Plan for Area H, specified in Figure 2 in Schedule
meets the requirements of these conditions,

upon which the Plan is to be treated as the “approved Heritage Exclusion Zone
Management Plan”.
24-7 The Heritage Exclusion Zone Management Plan shall:
(1)

clearly define the area to be managed by the Heritage Exclusion Zone
Management Plan;

(2)

clearly articulate how the Heritage Exclusion Zone will be demarcated;

(3)

specify management actions that will be implemented to ensure the
management objective in condition 24-4 is achieved;

(4)

provide a protocol or procedure for the review of the Heritage Exclusion
Zone Management Plan to ensure that the Heritage Exclusion Zone
Management Plan is meeting the objective specified in condition 24-4;

(5)

specify management and/or contingency actions to be implemented in
the event that the heritage resources are at risk of not meeting the
management objective specified in condition 24-4;

(6)

outline an education program to ensure employees and contractors
engaged on the proposal are aware of the heritage resources; and

(7)

outline a program to ensure the security of the heritage resources within
and surrounding the Heritage Exclusion Zone.

24-8 After receiving notice in writing from the CEO that the Heritage Management
Plan and the Heritage Exclusion Zone Management Plan satisfies the
requirements of condition 24-3 and 24-7 respectively, the proponent shall:
(1)

implement the management actions and monitor in accordance with the
requirements of the Heritage Management Plan and Heritage Exclusion
Zone Management Plan; and

(2)

continue to implement the management actions and monitor in
accordance with the requirements of the Heritage Management Plan and
Heritage Exclusion Zone Management Plan.

24-9 In the event that the heritage resources within the development envelope are
impacted by future works, such that the objectives set out in conditions 24-1 and
24-4 have not been maintained, the proponent shall:

(1)

immediately implement the management and/or contingency actions
specified in the Heritage Management Plan and Heritage Exclusion Zone
Management Plan;

(2)

notify the CEO as soon as practicable after the issue has been identified
and conduct an investigation to determine the likely cause/s;

(3)

provide a report to the CEO within 14 days of an event occurring. The
report shall include:
(a)

details of management and/or contingency actions implemented;
and

(b)

the findings of the investigation.

24-10 The proponent may:
(1)

review and revise the Heritage Management Plan and Heritage
Exclusion Zone Management Plan; or

(2)

shall review and revise the Heritage Management Plan and Heritage
Exclusion Zone Management Plan as and when directed by the CEO.

and the revised Heritage Management Plan shall be the approved Heritage
Management Plan once dealt with in accordance with the procedure set out in
condition 24-2 and the revised Heritage Exclusion Zone Management Plan,
shall be the approved Heritage Management Plan, once dealt with in
accordance with the procedure set out in condition 24-6
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Rehabilitation and closure

25-1 The proponent shall undertake progressive rehabilitation of areas temporarily
disturbed by construction and operation of terrestrial facilities for the duration of
the construction and operation of terrestrial facilities, in the following manner:
(1)

within 12 months of the date of this statement the proponent shall
conduct surveys of each of the vegetation communities that are likely to
be impacted by construction and operation of terrestrial facilities to collect
adequate information to assist setting completion criteria for
rehabilitation;

(2)

the methodology of the survey required in condition 25-1(1) shall be
prepared in consultation with the DPaW;

(3)

within 18 months of disturbance of vegetation in areas temporarily
disturbed by construction and operation of terrestrial facilities
commencing, the proponent will develop completion criteria for
rehabilitation for that area in consultation with DPaW;

(4)

rehabilitation of areas temporarily disturbed by construction and
operation of terrestrial facilities shall be initiated within six months of the
completion of the temporary disturbance;

(5)

after five years of the completion of rehabilitation of those areas
temporarily disturbed, the percentage cover and species diversity of
living self-sustaining native vegetation in rehabilitation areas shall be
comparable to the completion criteria required by Condition 25-1(3);

(6)

no new species of declared weeds and environmental weeds shall be
introduced into the rehabilitated areas; and

(7)

the cover of declared weeds and environmental weeds in rehabilitated
areas shall not exceed the lesser of:
(a)

that identified in the baseline weed survey condition 18-5(3);

(b)

that existing on comparable nearby land which has not been
disturbed during implementation of the proposal.

25-2 The proponent shall progressively monitor the rehabilitation for a range of sites
against the criteria developed pursuant to condition 25-1(3) with appropriately
timed surveys designed in consultation with the DPaW, until the completion
criteria are met. The monitoring shall be conducted annually.
25-3 The proponent shall include the results of the rehabilitation monitoring required
pursuant to condition 25-2 in the Compliance Assessment Report referred to in
condition 4. The Report shall address the following:
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(1)

the progress made towards achieving the completion criteria developed
pursuant to condition 25-1(3); and

(2)

contingency management actions that were implemented if the
monitoring required by condition 25-2 indicates that the completion
criteria required by condition 25-1(3) are unlikely to be met.

Decommissioning

26-1 Within 12 months of the proponent permanently ceasing to operate the proposal
for the purposes for which it is implemented the proponent shall meet the
following decommissioning criteria:
(1)

remove all plant and infrastructure;

(2)

rehabilitate all disturbed areas to a standard suitable for the new land
use(s) or if not then to be actively used,
(a)

in the case of disturbed areas in the marine environment from
which marine plant and infrastructure is removed, to a standard

that ensures that the areas are stable and not a hazard to marine
fauna; and
(b)

(3)

in the case of disturbed areas in the terrestrial environment, to the
standard of comparable nearby land which has not been disturbed
during the implementation of the proposal; and

identify contaminated areas, including provision of evidence of
notification and proposed management actions to the Browse LNG
Precinct Control Group.

26-2 During the decommissioning of the proposal the proponent shall demonstrate
that the historical and cultural associations of the Traditional Owners are
recognised and protected.
Note: In the event that it is considered desirable to retain or leave in situ some or all of the plant and
infrastructure after the proponent permanently ceases to operate the proposal, the above conditions may
be amended in accordance with the requirements of the EP Act.
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Offsets

27-1 The proponent shall not carry out ground disturbing activities prior to:
(1)

submitting an Offsets Program to the CEO; and

(2)

receiving written notice from the CEO, that the Offsets Program meets
the requirements of these conditions,

upon which the Program is to be treated as the “approved Offsets Program”.
27-2 The Offsets Program shall be developed consistent with the Western Australian
Government Offsets Policy in force at the time a derived proposal is proposed
to be implemented.
27-3 The Offsets Program shall contain project(s) to mitigate significant residual
impacts or risks of the proposal where each project has the following elements:
(1)

an outline that identifies each project(s) relationship to the affected
environmental assets and the related residual impacts and risks to those
environmental assets from the proposal;

(2)

area subject to the project;

(3)

objectives and targets to be achieved, including completion criteria;

(4)

timeframes and responsibilities for implementation;

(5)

funding schedule and financial arrangements;

(6)

reporting procedures, including the format, timing and frequency for the
reporting of monitoring data against the performance objectives and/or
completion criteria;

(7)

governance arrangements;

(8)

monitoring evaluation mechanisms;

(9)

public provision of data collected and produced; and

(10)

management and contingency measures should completion criteria not
be met.

27-4 The proponent shall implement the approved Offsets Program identified in
condition 27-1.
27-5

The Offsets Program required by condition 27-1 shall be made publicly
available once the CEO notifies the proponent under condition 27-1(2).
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Staging of Plans

28-1 Where a plan, program, report, survey, strategy or other document is required
by these conditions to be prepared, submitted or endorsed by either the Minister
or the CEO, prior to commencement of an activity, the plan, program, report,
survey, strategy or other document may be prepared, submitted and endorsed
by either the Minister or the CEO as per the relevant condition requirements, for
a component of, or stage of the proposal or activity, provided the implementation
of that component or stage of the proposal does make the condition obsolete
insofar as it applies to the remaining components or stages of the proposal or
activity.
28-2 Condition 28-1 does not apply to conditions relating to the submission of state
of the environment baseline surveys, marine fauna or terrestrial baseline
reports, marine and/or terrestrial disturbance footprint plans.

Schedule 1
Table 1: Summary of the Proposal
Proposal Title
Browse Liquefied Natural Gas (LNG) Precinct
Short Description
This proposal is to designate an area of land and waters, as
shown and delineated in Figure 2, near James Price Point and
to identify the future industrial land uses and developments
within that precinct. The future industrial land uses and
developments (and the authorised extent), including the
development of a 50 million tonne per annum (Mtpa) Liquefied
Natural Gas (LNG) processing facility, other hydrocarbon
processing facilities, port facilities, shipping channel, pipeline
crossings, industrial blocks and common user areas,
associated infrastructure, light industrial areas, roads, and
workers accommodation are detailed in the Table below.
Table 2: Location and authorised extent of physical and operational elements
Operational and Physical Elements of future proposals identified in the strategic proposal
Developments/Activities/
Location
Description of Limits or Extent
Operations/Changes in
(Column 3)
(Column 4)
Land Use (Column 2)
1

2

Hydrocarbon
processing area

Common user area

Area B
Figure 1

Area B
Figure 1

of

of

Maximum of two heavy industrial areas of up
to 500 hectares (ha) each (in total up to 1,000
ha).
Permitted Use and Physical Development:


Facilities for the conversion of natural gas to
produce up to 50 Mtpa of LNG (plus
associated LPG, condensate,
other
hydrocarbon
products
(excluding
petrochemicals)), storage and export at
variable rates, flare structures, other
ancillary facilities and facilities for carbon
dioxide
removal
and
potential
sequestration.



Any relevant supporting infrastructure –
including wastewater treatment facilities,
water supplies, desalination water
production facility (if required), electricity
generation plants, concrete batching
plants, rock screening and crushing
facilities, administration buildings and
offices, internal access and haul roads.



Clearing of terrestrial native vegetation
directly related to permitted uses and
physical developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item
11).

Up to 980 ha for the common user area.
Permitted Use and Physical Development:


Lay down areas and internal buffer areas
between the industrial facilities.



Administration and plant buildings.

Operational and Physical Elements of future proposals identified in the strategic proposal
Developments/Activities/
Operations/Changes in
Land Use (Column 2)

Location
(Column 3)

Description of Limits or Extent
(Column 4)


Internal access roads.



Wastewater pipes.



Temporary stockpiles.



Contractor offices.



Concrete batch plant.



Trucking, parking and assembly areas.



Flood management works.



Clearing for bush fire management.



Service utilities.

Clearing of terrestrial native vegetation
directly related to the permitted uses and
physical developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item 11).
Area C of Figure Up to 200 ha.
1
Permitted Use and Development:


3

4

Light industrial area (LIA)

Port area

Area A of
Figure 1



All those developments and uses
permissible as listed for relevant planning
instruments for the Shire of Broome (e.g.
fuel and transport depot and warehouses),
subject to any buffer zone restrictions, as
identified in Figure 1 – Precinct Layout.



Clearing of terrestrial native vegetation
directly related to the permitted uses and
physical developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item 11).

Up to 1,000 ha.
Permitted Use and Physical Development:


Loading berths and load out infrastructure.



Multi-user shipping channel.



Desalination seawater intake and brine
outlet.



Flood management works.



Tug pens.



Support vessel area.



Storage tanks
condensate).



Marine flares.



Pipelines.



Roads.



Lay down areas.



Piled jetties.



Turning basin(s).



Breakwater(s) (as required in final design).



Wastewater
diffusers.

(diesel,

disposal

LNG,

pipelines

LPG,

and

Operational and Physical Elements of future proposals identified in the strategic proposal
Developments/Activities/
Operations/Changes in
Land Use (Column 2)

Location
(Column 3)

Description of Limits or Extent
(Column 4)


Capital and maintenance dredging.



Marine Facilities (designed to have the
capability for handling and transfer of
materials, fuel, chemicals, water and other
provisions for construction and operation of
LNG facilities and includes a Material
Offloading Facility)



Breakwater(s)/seawall(s) (as required).



Clearing of terrestrial native vegetation
directly related to the permitted uses and
physical developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item 11).

Total permanent loss of Benthic Primary
Producers and Benthic Primary Producer
Habitat directly related to permitted uses
and physical developments, but not
exceeding the extent of loss listed in
Permanent Loss of Benthic Primary
Producers and Benthic Primary Producer
Habitat (Item 12).
Shipping channel with an estimated width of
300m.
Permitted Use and Physical Development:


5

6

7

Shipping channel area

Pipeline corridor areas

Accommodation area

Area G of Figure
1

Areas E and F of
Figure 1

Area D
of
Figure 1

 Multi-user shipping channel.
Up to 250 ha of terrestrial habitat in aggregate
may be utilised for pipelines and their operating/
service corridors.
Permitted Use and Physical Development:


Construction of pipelines for natural gas,
mono-ethylene glycol, liquids, services and
potential carbon dioxide export.



Support facilities.



Clearing of terrestrial native vegetation
directly related to the permitted uses and
physical developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item 11).



Total permanent loss of Benthic Primary
Producers and Benthic Primary Producer
Habitat directly related to permitted uses
and physical developments, but not
exceeding the extent of loss listed in
Permanent Loss of Benthic Primary
Producers and Benthic Primary Producer
Habitat (Item 12).

Up to 200 ha.
Permitted Use and Physical Development:


Accommodation and associated support
facilities.



Clearing of terrestrial native vegetation
directly related to permitted uses and

Operational and Physical Elements of future proposals identified in the strategic proposal
Developments/Activities/
Operations/Changes in
Land Use (Column 2)

8

Infrastructure and services
corridors

Location
(Column 3)

Description of Limits or Extent
(Column 4)
developments but not exceeding the areas
listed in Clearing of terrestrial native
vegetation across all areas (Item 11).
Up to a total of 297 ha.
Permitted Use and Physical Development:


Borefield.



Electricity transmission services corridors.



Pipelines from borefield to precinct.



Borefield access and service roads.



Manari Road diversion.



Service facilities.



Other access and management tracks.

Clearing of terrestrial native vegetation
directly related to the permitted uses and
physical developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item 11).
Permitted Use and Physical Development:



9

Industrial land use buffer
zone

10

Sensitive land use buffer
zone

11

Clearing of terrestrial
native vegetation across
all Areas

Area extending
2,000m from the 
boundary of Area
B in Figure 1

No permanent land uses or activities are
permitted save for the items under
infrastructure and service corridors (Item 8).

The
outer
boundary of the
industrial
land
use buffer zone is
indicated
by
broken
yellow
line in Figure 1
Area
between Permitted Use and Physical Development:
2,000m
and 
No sensitive land uses are permitted (e.g.
3,000m from the
accommodation).
boundary of Area

Compatible light industry uses and
B of Figure 1
development permissible.
The
outer
boundary of the
sensitive
land
use buffer zone is
indicated
by
broken green line
on Figure 1
Figure 1
Total extent of clearing of terrestrial native
vegetation permissible for all permitted use and
physical development is up to a maximum of
3,037 ha in the areas and amounts as specified
below:


Area A up to 110 ha;



Area B up to 1,980 ha;



Area C up to 200 ha;



Area D up to 200 ha;

Operational and Physical Elements of future proposals identified in the strategic proposal
Developments/Activities/
Operations/Changes in
Land Use (Column 2)

Location
(Column 3)

Description of Limits or Extent
(Column 4)


Areas E and F up to 250 ha in aggregate;
and

An area of up to 297 ha in addition to the
limits to clearing provided for in Areas A, B,
C, D, E and F identified by co-ordinates in
Schedule 1.
Notwithstanding the total extent of permissible
clearing no more than a maximum of 110 ha of
Monsoon Vine Thicket Threatened Ecological
Community may be cleared either directly or
indirectly (e.g. as a consequence of groundwater
drawdown).
Permanent loss of Benthic Primary Producers
and Benthic Primary Producer Habitat directly
related to permitted uses and physical
developments in:


12

Permanent
loss
of
Benthic
Primary
Producers and Benthic
Primary
Producer
Habitat

Zone of High
Impact would be
located
within
500m of port
infrastructure and 
direct
dredge

footprint

Port Area A.
Marine portions of the Pipeline Corridor
Areas E and F.


Shipping Channel Area G.
To be confined to the Zone of High Impact.
13

14

Construction
and
operation
of
hydrocarbon processing
facilities for converting
natural gas from the
Browse Basin to LNG
plus associated LPG
and
condensate
(excluding
petrochemicals)

Located
within 
Port
Area
A
and/or
heavy 
industrial areas
located in Area B

Up to a maximum combined operating
capacity of 50 Mtpa of LNG.



Clearing of terrestrial native vegetation
directly related to the permitted uses and
physical developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item 11).

Construction
and
operation of supporting
developments
and
activities

Area A and/or 
heavy industrial
area of Area B of
Figure 1

Discharge from wastewater treatment
facilities and wastewater outfalls of up to a
total of 30 GL per annum of produced water,
condensed water, desalination brine,
treated sewage and grey water.



First flush storm water to be captured and
treated and all captured water to be used on
site or discharged via marine outfall.



8 GL of freshwater required, which may
include up to 16 GL of saline groundwater
abstraction and desalination to achieve the
8 GL of freshwater required.

LNG, condensate and LPG storage tanks
commensurate with a 50 Mtpa LNG
development.

All supporting infrastructure necessary for
LNG production developments/activities
contained within precinct boundaries A to F
and a borefield at a location to be
determined.
Area A in Figure Up to 1,000 ha, comprising:
1

Up to 6 loading berths.


15

Construction
and
operation of a marine



Up to 3 piled jetties.

Operational and Physical Elements of future proposals identified in the strategic proposal
Developments/Activities/
Operations/Changes in
Land Use (Column 2)
and terrestrial port and
port infrastructure

Location
(Column 3)

Description of Limits or Extent
(Column 4)


One multi-user shipping channel to limit of
Area A as identified in Figure 1.



Turning basins.



Breakwaters.



Wastewater pipelines and diffusers with up
to 30 GL per annum capacity.



Up to 21 million cubic metres of capital
dredging plus periodic maintenance
dredging – more details see Dredging and
spoil disposal activities Item 18.

16

Construction and
operation of the multiuser
shipping channel

Area G of Figure
1

17

Construction and use of
accommodation village

Area D of Figure 
1

Clearing of terrestrial native vegetation
directly related to the permitted uses and
physical developments but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item 11).



All access to and from accommodation
village to be via Browse LNG Precinct Road
(not part of this proposal).

Dredging – Areas 
A, E, F and G of
Figure 1

Up to 21 million cubic metres of capital
dredge material plus periodic maintenance
dredging as required.

18

19

20

Dredging
and
spoil
disposal activities

Shipping channel with an estimated width of
300m.



No dredge spoil disposal in State Waters.

Infrastructure
and
services
corridor
development activities



Groundwater production limited to up to 8
GL per annum of freshwater.



Clearing up to 297 ha directly related to
permitted uses and physical developments
listed in column 1 of this item.

Pipeline corridors for
gas,
mono-ethylene
glycol,
liquids,
and
potential carbon dioxide
export
and
communications

Areas E and F of 
Figure 1

Clearing of terrestrial native vegetation
directly related to the permitted uses and
physical developments, but not exceeding
the extent listed in Clearing of terrestrial
native vegetation across all areas (Item 11).

Table 3: Abbreviations and Definitions
Acronym or Definition or Term
Abbreviation
avoid
and consistent with the avoidance hierarchy means to avoid as far as
minimise as far practicable, but if avoidance is not practicable, to minimise as far as
as practicable practicable to ensure that the EPA’s objectives for the relevant
environmental factor are met
benthic
means all functional ecological communities that inhabit the seabed,
habitats
including benthic primary producer habitats as defined in the
Environmental Protection Authority’s Environmental Assessment
Guideline Number 3 (2009). Benthic communities covered by this
definition include but are not restricted to those with predominant
components being hard corals, filter feeders including soft corals,
sponges and other non-coral benthic macro-invertebrates, seagrass,
macroalgae and mangroves
biologically
for the purposes of conducting environmental surveys are those
relevant time periods which are relevant to the lifecycle, including breeding and
periods
migration activities, of the species being surveyed and peaks in
abundance and/or biomass
Browse LNG means a group established by the Department of State Development
Precinct
to oversee and coordinate interaction between government agencies
Control Group and proponents to ensure delivery of necessary environmental and
social management measures, incorporating, but not limited to, DSD,
Landcorp, the Kimberley Port Authority and Traditional Owners.
CEO
the Chief Executive Officer of the Department of the Public Service of
the State responsible for the administration of section 48 of the
Environmental Protection Act 1986, or his delegate.
commissioning means the period prior to the commencement of steady state
operations.
construction
means construction and commissioning of a facility and includes any
excavation and/or dredging but excludes temporary, minor,
preliminary and investigatory works, geotechnical, geophysical,
biological and cultural heritage surveys, staging works, baseline
surveys, monitoring, technology trials, provided such temporary,
minor, preliminary and investigative works, etc do not undermine the
objective and purpose of any baseline studies to be conducted.
conservation
means significant flora (1) flora declared as rare flora under the Wildlife Conservation Act
1950; and DPaW listed priority flora and ecological communities;
and fauna
and
(2) fauna that is specially protected fauna under the Wildlife
Conservation Act 1950 and DPaW listed priority fauna and its habitat
detectable
refers to the smallest statistically discernible effect size that can be
achieved with a monitoring strategy designed to achieve a statistical
power value of at least 0.8 or an alternative value as determined by
the CEO.
conservation
marine animals referred to in conditions 6-3(1) and (2)
significant
marine fauna

DAA

Department of Aboriginal Affairs or the department of the Public
Service of the State through which the Aboriginal Heritage Act 1972
is administered.
DER
Department of Environment Regulation or the department of the
Public Service of the State through which the Environmental
Protection Act 1986 is administered.
development
in condition 24-1 means the areas marked A, B, C, D, E and F in
envelope
Figure 1 and defined by the coordinates in Table 4 of Schedule 2
DPaW
Department of Parks and Wildlife or the department of the Public
Service of the State through which the Conservation and Land
Management Act 1984 is administered.
DoF
Department of Fisheries or the department of the Public Service of
the State through which the Fish Resources and Management Act
1994 is administered.
DoH
Department of Health or the department of the Public Service of the
State through which the Health Act 1911 is administered.
DMP
Department of Mines and Petroleum or the department of the Public
Service of the State through which the Petroleum Pipelines Act 1969
is administered.
DoT
Department of Transport or the department of the Public Service of
the State through which the Marine and Harbours Act 1981 is
administered.
DSD
Department of State Development or the department of the Public
Service of the State acting on behalf of the proponent of the strategic
proposal
design
for the purposes of condition 16-3(4) examples are open pile jetties
features and to ensure the movement of marine fauna along the coast is impeded
management
as little as possible; darkness strategies that avoid, or where this is
actions
not practicable, limit the impact of lights or light glow from the
construction and operations of the proposal, vessels and any other
equipment, likely to interfere with female turtles and hatchlings
environmental includes, noise, vibration, light spill and glow, vessel strike, dredge
stressors
entrainment, marine discharges and changes to coastal processes
with the potential to impact on important marine fauna habitats
Emergency
includes an oil spill contingency procedures and is included in the
Response
Kimberley Port Authority’s Environmental Management Plan
prepared under 51 of the Port Authorities Act 1999
Plan
EPA
Environmental Protection Authority
Environmental Protection Act 1986
EP Act
OEPA
Office of the Environmental Protection Authority
has the same meaning as provided for in the National Greenhouse
greenhouse
and Energy Reporting Act 2007
gas
ha
hectare
heritage
Aboriginal heritage, paleontological heritage and other cultural and
resources
historical associations and includes the Dampier Peninsular
Dreaming Track and the Lurujarri Heritage Trail
immersible
any equipment that is owned by the proponent or is contracted for the
equipment
construction, maintenance, operation or decommissioning of this
proposal, and that is put into the water but which can be readily
removed and transported which would not be considered as a

component of the non-trading vessel from which it is deployed. This
includes anchors, seismic spread cables, well heads, acoustic
seabed receivers, cutter suction heads and environmental monitoring
equipment.
introduced
any marine species that poses a threat to the Western Australian
marine pests
environment or industry, if introduced, established or translocated.
The marine species that are considered to pose a threat as outlined
above include those detailed in the Western Australian Prevention
List for Introduced Marine Pests, Department of Fisheries (2014), as
amended from time to time and other species that appear to have
clear adverse impacts or invasive characteristics.
irreversible
in respect of benthic habitats irreversible loss as defined in the
Environmental Protection Authority’s Environmental Assessment
loss
Guideline Number 3 (2009)
purposes
of includes construction, operation, maintenance and decommissioning
the proposal
priority
possible threatened ecological communities that do not meet the
ecological
stringent survey criteria for the assessment of threatened ecological
communities
communities, listed by DPaW
priority flora
plant taxa listed by DPaW that are either under consideration as
threatened flora but are in need of additional survey to adequately
determine their status, or are adequately known but require
monitoring to ensure that their security does not decline
management
means management activities, measures, actions, strategies,
actions
undertakings or directives which may, depending on the context in
which the term is used in these conditions: 1. Correct or improve upon
management actions which have been ineffective; 2. Attenuate,
minimise, mitigate impacts the proposal would otherwise have on the
environment if the action were not taken; or 3. Ensure compliance
with conditions, or any monitoring or management triggers
established by those conditions.
marine
means any facilities or infrastructure forming part of the proposal that
facilities
are located in contact with the sea at any time, including the pipeline,
breakwaters, piled jetties.
marine works
means any activities in the marine environment, or affecting the
marine environment, which are required for and part of the
construction of the Marine Facilities. Includes dredging, rock
dumping, pile driving and directional drilling.
nearshore
are likely to include export jetty facilities, ship berthing pockets (with
marine
loading platforms, breasting and mooring dolphins), a breakwater, a
facilities
marine offloading facility, all-weather vessel harbouring facilities and
other facilities to support marine port operations. Pipeline
infrastructure within the nearshore marine environment will include
the feedstock gas pipelines and other ancillary pipelines
peer review
means a documented, critical review performed by a peer(s), being a
person having technical expertise in the subject matter being
reviewed or technical expertise at least equivalent to that needed for
the original work, who are independent of the work being reviewed.
The peer review should determine whether the material being
reviewed is of reasonable quality and whether any conclusions or
findings are supported by the evidence.

serious
damage
suitably
qualified
independent
specialist
terrestrial
facilities
Threatened
Ecological
Communities
validated
environmental
data

in respect of benthic habitats are defined in the Environmental
Protection Authority’s Environmental Assessment Guideline Number
3 (2009)
means a person having technical expertise in the subject matter being
reviewed which is at least equivalent to that needed for undertaking
the original work, who are independent of the work being reviewed.
means any facilities or infrastructure forming part of the proposal that
are located in contact with the land on the landward side of the high
water mark at spring tides which are not marine facilities
A naturally occurring assemblage of plants and animals listed by
DPaW, and endorsed by the Minister for Environment, as being
threatened with extinction by human activity, or in danger of being
destroyed or significantly modified by development and other
pressures.
includes, but is not limited to, sampling design, sampling
methodologies, analytical methods, sampling results, observation
data, modelling data, inputs to numerical modelling, empirical data,
maps and other derived information products

Figures

Figure 1: Browse LNG Precinct layout and development envelopes (This figure is
a representation of the co-ordinates shown in Table 4 of Schedule 2

Figure 2: Heritage Exclusion Zone

Schedule 2
Table 4: Project Co-ordinates (MGA Zone 51)
Co-ordinate
No.
1

Easting

Northing

Area

409104.17

8065051.08

A

Co-ordinate
No.
1

2

409104.23

8065050.67

A

3

409267

8065050

4

409323.49

5

Easting

Northing

Area

416077

8066097

C

2

418128

8066097

C

A

3

418128

8060889

C

8065050

A

4

416993

8060889

C

409400.8

8065050

A

5

416077

8062378

C

6

410017

8065050

A

6

416077

8066097

C

7

410017

8063700

A

1

415477.97

8051593.2

D

8

410017

8063280

A

2

415414.35 8051853.83

D

9

409807.4

8063280

A

3

415140.34 8052236.23

D

10

409267

8063280

A

4

414866.32 8052618.64

D

11

409267

8063057.33

A

5

414592.31 8053001.05

D

12

409267

8062100

A

6

414318.29 8053383.46

D

13

409267

8061350

A

7

414044.28 8053765.87

D

14

405967

8061350

A

8

413770.26 8054148.28

D

15

405967

8062100

A

9

413496.25 8054530.69

D

16

405967

8065200

A

10

413414.11 8054645.06

D

17

405967

8065950

A

11

418202

8057490

D

18

408444.06

8065950

A

12

420129

8054357

D

19

408928.32

8065051.94

A

13

415477.97

8051593.2

D

20

409104.17

8065051.08

A

1

412085.9

8061914.55

E

1

414077

8067108

B

2

412087

8059162

E

2

414077

8061908

B

3

403716.88 8059162.02

E

3

410420

8061908

B

4

403734.2

8059247.13

E

4

410377

8061908

B

5

403778.82 8059433.34

E

5

410377

8061984

B

6

403829.85

8059617.9

E

6

410377

8063280

B

7

403827.49 8059820.88

E

7

410017

8063280

B

8

403832.54 8060023.82

E

8

410017

8063700

B

9

403841.04 8060161.96

E

9

410017

8065200

B

10

10

410017

8065950

B

11

411087.03 8061907.96

E

11

410377

8065950

B

12

412085.9

8061914.55

E

12

410377

8067108

B

1

411609.95 8069857.97

F

13

414077

8067108

B

2

411087

411610

8060162

8067108

E

F

Co-ordinate
No.
3

Easting

Northing

Area

F

Co-ordinate
No.
12

403094.92

8064705.43

G

8068857.98

F

13

403053.52

8064866.79

G

403389.89

8068857.96

F

14

403016.97

8065029.32

G

6

403389.99

8068858.21

F

15

402976.23

8065222.89

G

7

403422.05

8068958.86

F

16

402942.4

8065417.78

G

8

403486.06

8069138.32

F

17

402931.12

8065500

G

9

403556.18

8069315.48

F

18

405967

8065500

G

10

403632.34

8069490.14

F

19

405967

8065200

G

11

403714.45

8069662.08

F

20

405967

8063500

G

Easting

Northing

Area

410610

8067108

4

410610.05

5

Heritage Exclusion Zone (Area H of Figure 2)
1

408996

8065950

2

409267

8065950

3

409274.72

8065950

4

410017

8065950

5

410017

8065200

6

410017

8065050

7

409267

8065050

8

409104.23

8065050.67

9

409104.17

8065051.08

10

408928.32

8065051.94

11

408444.06

8065950

12

408455.91

8065950

13

408487.7

8065950

14

408958.62

8065950

15

408996

8065950

All co-ordinates are in metres, listed in Map Grid of Australia Zone 51 (MGA Zone 51),
datum of Geocentric Datum of Australia 1994 (GDA1994).

Schedule 3
Environmental Values and Environmental Quality Objectives for the Marine Waters off
James Price Point and including the Port Area.
Environmental Values*

Environmental Quality Objectives

Ecosystem Health

Maintain ecosystem integrity at a maximum level of
ecological protection.
Maintain ecosystem integrity at a high level of ecological
protection.
Maintain ecosystem integrity at a moderate level of
ecological protection.
Maintain ecosystem integrity at a low level of ecological
protection.
This means maintaining the structure (e.g. the variety and
quantity of life forms) and functions (e.g. the food chains
and nutrient cycles) of marine ecosystems.

(ecological value)

Recreation and
Aesthetics

Water quality is safe for primary contact recreation (e.g.
swimming and diving).

(social use value)

Water quality is safe for secondary contact recreation (e.g.
fishing and boating).
Aesthetic values of the marine environment are protected.

Cultural and Spiritual
(social use value)
Fishing and
Aquaculture
(social use value)
Industrial Water
Supply

Cultural and spiritual values of the marine environment are
protected.
Seafood (caught or grown) is of a quality safe for eating.
Water quality is suitable for aquaculture purposes.
Water quality is suitable for industrial use.

(social use value)

* Based on the National Water Quality Management Strategy Report 4, Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (2000).

Schedule 4
Levels of Ecological Protection to be achieved in Marine Waters
Area

Narrative Description and Criteria

Low
Ecological
Protection
Area
(LEPA)

To allow for large changes in the quality of water, sediment and biota (e.g. large changes
in contaminant concentrations causing large changes beyond natural variation in the
natural variation in the natural diversity of species and biological communities, rates of
ecosystem processes and abundance/biomass of marine life, but which do not result in
bioaccumulation/biomagnification in nearby high ecological protection areas).

Moderate
Ecological
Protection
Area
(MEPA)

High
Ecological
Protection
Area
(HEPA)

For this protection level only the 80% species protection guideline trigger values* for
potentially bio-accumulating toxicants in water apply. There should be no bioaccumulation
in adjacent high ecological protection areas.
To allow moderate changes in the quality of water, sediment and biota (e.g. moderate
changes in contaminant concentrations that cause small changes, beyond natural variation,
in ecosystem processes and abundance/biomass of marine life, but no detectable changes
from the natural diversity of species and biological communities).
For this protection level the 90% species protection guideline trigger values* for toxicants
in water apply and for discharges that contain a mixture of toxicants, the sum of the
concentrations of the primary toxicants (up to 5 toxicants) should not exceed the sum of
the relevant trigger values. For other physical and chemical parameters the trigger values
are based on the 95th percentile of natural background measurements. Trigger values
should be derived in accordance with the recommended approaches in ANZECC &
ARMCANZ (2000). For sediments the ISQG-low* apply.
For dissolved oxygen the outfalls should preferably be managed so that they do not cause
the median dissolved oxygen concentration in waters ≤0.5 metres from the seafloor,
calculated over a period of up to 6 weeks, to fall below 80% saturation at any site, but they
should never cause dissolved oxygen concentrations to fall below 60% saturation.
To allow small changes in the quality of water, sediment and biota (e.g. small changes in
contaminant concentrations with no resultant detectable changes beyond natural variation
in the diversity of species and biological communities, ecosystem processes and
abundance/biomass of marine life).
For this protection level the 99% species protection guideline trigger values* for toxicants
in water apply (except for cobalt for which the 95% species protection guideline should
apply) and for discharges that contain a mixture of toxicants, the sum of the concentrations
of the primary toxicants (up to 5 toxicants) should not exceed the sum of the relevant
trigger values. For other physical and chemical parameters the trigger values are based
on the 80th percentile of natural background measurements. Trigger values should be
derived in accordance with the recommended approaches in ANZECC & ARMCANZ
(2000). For sediments the ISQG-low* apply.

For dissolved oxygen the outfalls should preferably be managed so that they do not cause
the median dissolved oxygen concentration in waters ≤0.5 metres from the seafloor,
calculated over a period of up to 6 weeks, to fall below 90% saturation at any site, but they
should never cause dissolved oxygen concentrations to fall below 60% saturation.
* From National Water Quality Management Strategy Report 4, Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (2000) or its updates.

Appendix 5
Proponent’s Response to Submissions on Strategic Assessment Report
Provided on CD in hardcopies of this report
and on the EPA’s website at www.epa.wa.gov.au

Appendix 6
Summary of Call for New Information and
Proponent’s Response to New Information
Provided on CD in hardcopies of this report
and on the EPA’s website at www.epa.wa.gov.au

Appendix 7
Browse SAR – Response to Dredging Queries (referenced in this report
as Jacobs, 2014)
Provided on CD in hardcopies of this report
and on the EPA’s website at www.epa.wa.gov.au

