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Executive Summary

The Proponent is proposing to develop natural gas in the Gunnedah Basin in New South Wales
(NSW), southwest of Narrabri.

The Narrabri Gas Project seeks to develop gas wells, gas and water gathering systems, and
supporting infrastructure in the Project Area. The natural gas produced would be treated at a
central gas processing facility on a rural property located southwest of Narrabri (the Leewood
property) within the Project Area. The gas would then be piped via a gas transmission pipeline
to market. The gas transmission pipeline would be part of a separate approvals process and is
therefore not part of this proposal.

The Proponent has committed to proceeding with the Project on the basis of implementing best
practice in relation to Aboriginal cultural heritage management, through implementation of the
Avoidance Principle. It was considered that this was a possibility due to the flexibility inherent in
the design of project infrastructure and components. The purpose of the assessment was to
determine whether it would be possible to give effect to the Avoidance Principle so that the
Project would result in minimal, if any, impact to Aboriginal cultural heritage sites and values.
The answer to this question is deemed to be affirmative.

CQCHM conducted a cultural heritage assessment of the Project Area. The heritage
assessment included literature and heritage database searches, reviews of previous studies
including cultural values and oral histories, discussions with the OEH and the Narrabri Local
Area Land Council (LALC) to obtain additional cultural heritage data, a data audit and field
surveys to validate existing data and Aboriginal consultation.

This report is an Aboriginal Cultural Heritage Assessment Report (ACHAR) prepared in
accordance with the OEH’s Guide to investigating, assessing and reporting on Aboriginal
cultural heritage in NSW and the Secretary’s Environmental Assessment Requirements which
incorporates recommendations specified by the OEH.

Consultation in accordance with the OEH Aboriginal cultural heritage consultation requirements
for proponents (DECCW 2010a) is well advanced. To date, there are over 500 Registered
Aboriginal Parties (RAPs) including the registered native title applicant, several Local Aboriginal
Land Councils (LALCs); other organisations and numerous individuals. The Aboriginal
consultation process for the Project is ongoing.

The cultural heritage assessment has established that there are 16 types of sites likely to be
found, and there are 90 known Aboriginal cultural heritage sites and potentially other sites of
Aboriginal cultural heritage significance which may be present within the Project Area. These
sites include archaeological sites, and places of traditional, historical and contemporary
significance. At least 63 plants of cultural value have also been identified as existing in the
Project Area.

The installation of well pads, linear infrastructure and other activities for the Project has the
potential to impact on Aboriginal cultural heritage sites and values in the Project Area. The
flexibility in the design of the Project will allow The Proponent to locate each well pad and
connecting linear infrastructure to avoid or minimise impacts to known Aboriginal cultural
heritage sites and values and to other sites and values identified through additional procedures
recommended in this report. This includes conduct of an Additional Research Program to
document other sites or values of ethnographic significance that may exist within the Project
Area.

The Proponent has committed that the Project would not impact on known sites within the
Project Area. The potential to impact on unknown sites within the Project Area can be reduced
by implementation of a comprehensive and integrated management plan including Pre-
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Clearance Surveys of all areas with the Aboriginal community prior to siting infrastructure. A
Cultural Heritage Management Plan (CHMP) has been prepared for the Project. Primary to this
management plan will be adoption of the Avoidance Principle.

The CHMP will require Santos to undertake a Pre-Clearance Survey with the Aboriginal
community for the specific site for each well pad and other infrastructure prior to land
disturbance occurring in that area to confirm whether there are further items of Aboriginal
cultural heritage significance on the proposed site which have not been identified in the surveys
undertaken to date.

The siting of the well pads and linear infrastructure required for the gas field will then be
undertaken in accordance with the locational criteria set out in the CHMP and Field
Development Protocol which includes infrastructure not to be located:

. in areas where the 90 known Aboriginal cultural heritage sites are located or within
specified buffer distances around these areas;

. in areas where Pre-Clearance Surveys undertaken in accordance with the CHMP identify
further Aboriginal cultural heritage sites (except for items of minor significance set out in
the CHMP such as isolated stone artefacts);

. within 200m of Yarrie Lake; and

o the Pre-Clearance Surveys are undertaken by the Aboriginal community, and will identify
previously unrecorded cultural heritage sites if such are present. The majority of site types
and the most sensitive site types would be subject to complete avoidance, see Table 5-1.
All currently known sites, plus a buffer, will be avoided and therefore will not be impacted
by the Project. Only a minority of site types are not subject to complete avoidance
although the first priority is to give effect to the Avoidance Principle and quantified criteria
have been specified in this regard. Where impact to this limited corpus of site types
cannot be avoided then the Project will be designed to minimise impact on Aboriginal
object, place or value, and other management measures as appropriate are to be
implemented.

Noting the flexibility inherent in the location of elements of the development program, the
application of the Avoidance Principle to the site types specified in this report, the conduct of
Pre-Clearance Surveys and other measures specified in this report, the impact of the Project on
Aboriginal cultural heritage will be reduced to possible impact on the following site types:

o isolated stone artefacts;

. non-complex stone artefact scatters;

o shell middens; and

. hearths or ovens exposed during ground disturbing activities.

The CHMP is also to include details of:

. implementation of the plan including involvement of the Aboriginal community;

. Pre-Clearance Surveys’ requirements;

. cultural heritage/site inductions for all Project staff;

. recommendations for appropriate buffer zones of sensitive areas;

. ongoing engagement with the Aboriginal community and opportunities for participation in

the Project (such as pre-clearance surveys);

. ongoing site verification, sensitivity modelling and data capture;
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] measures to review, refine or amend the management plan; and
° the process for dispute resolution.

The Proponent will report on the implementation of the CHMP to OEH annually. Every five years
the CHMP will be reviewed, a part of this review process will be a third party audit, as well as
updating the sensitivity or zone mapping.

The Proponent has also determined that the Project will have a very limited impact on access to
sites and to other cultural values for the duration of the Project. For instance, an area
constituting less than 0.2% of the Pilliga Forest will be affected by the Project (approximately
1,000ha of the 500,000ha that constitutes the forest). Thus, access to 99.8% of the forest, sites
and values will not be restricted by the Project and the status quo of access will remain.
Moreover, the Project will be undertaken over a period of 25 years. While the cumulative impact
will comprise an area of 1,000ha, because the Project is staged and because rehabilitation will
likewise be carried out over the course of the Project’s life, access would only be restricted to a
percentage of the entirety of area to be affected by the Project at a pointin time. This is to
ignore the fact that, with implementation of the Avoidance Principle, and with this to include the
identified curtilage of the place/value of significance, restriction of whatever duration will not
include places or values of high significance. Finally, with the biodiversity offset to include
Aboriginal cultural values (including culturally important plants) access will be afforded to areas
that otherwise may currently not be accessible. This will see the Project deliver additional
benefits. Consequently, the Project will not constrain access beyond that currently available and
will actually afford additional access to some areas.
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1.

Introduction

1.1 Overview

The Proponent is proposing to develop natural gas in the Gunnedah Basin in New South Wales
(NSW), southwest of Narrabri (Table 1-1).

The Narrabri Gas Project (the project) seeks to develop and operate a gas production field,
requiring the installation of gas wells, gas and water gathering systems, and supporting
infrastructure. The natural gas produced would be treated at a central gas processing facility on
a local rural property (Leewood), approximately 25 kilometres southwest of Narrabri. The gas
would then be piped via a high-pressure gas transmission pipeline to market. This pipeline
would be part of a separate approvals process and is therefore not part pof this development
proposal.

The primary objective of the project is to commercialise natural gas to be made available to the
NSW gas market and to support the energy security needs of NSW. Production of natural gas
under the project would deliver economic, environmental and social benefits to the Narrabri
region and the broader NSW community. The key benefits of the project can be summarised as
follows:

. Development of a new source of gas supply into NSW would lead to an improvement in
energy security and independence to the State. This would give NSW gas markets
greater choice when entering into gas purchase arrangements. Potential would also exist
for improved competition on price. Improved competition on price would have flow on
benefits for NSW’s economic efficiency, productivity and prosperity.

. The provision of a reduced greenhouse gas emission fuel source for power generation in
NSW as compared to traditional coal-fired power generation.

. Increased local production and regional economic development through employment and
provision of services and infrastructure to the project.

. The establishment of a regional community benefit fund equivalent to five per cent of the
royalty payment made to the NSW Government within the future production licence area.
If matched by the NSW Government, the fund could reach $120 million over the next two
decades.

1.2 Description of the Project

The project would involve the construction and operation of a range of exploration and
production activities and infrastructure including the continued use of some existing
infrastructure. The key components of the project are presented in Table 1-1, and are shown on
Figure 1-1.

The project is expected to generate approximately 1,300 jobs during the construction phase and
sustain around 200 jobs during the operational phase; the latter excluding an ongoing drilling
workforce comprising approximately 100 jobs.
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Component
Major facilities

Infrastructure or activity

Leewood e a central gas processing facility for the compression, dehydration and
treatment of gas
e a central water management facility including storage and treatment of
produced water and brine
e optional power generation for the project
e asafety flare
e treated water management infrastructure to facilitate the transfer of treated
water for irrigation, dust suppression, construction and drilling activities
e other supporting infrastructure including storage and utility buildings, staff
amenities, equipment shelters, car parking, and diesel and chemical storage
e continued use of existing facilities such as the brine and produced water
ponds
e operation of the facility
Bibblewindi e in-field compression facility
e a safety flare
e supporting infrastructure including storage and utility areas, treated water
holding tank, and a communications tower
e upgrades and expansion to the staff amenities and car parking
e produced water, brine and construction water storage, including
recommissioning of two existing ponds
e continued use of existing facilities such as the 5ML water balance tank
e operation of the expanded facility
Bibblewindi to

Leewood infrastructure
corridor

widening of the existing corridor to allow for construction and operation of an
additional buried medium pressure gas pipeline, a water pipeline,
underground (up to 132 kV) power, and buried communications transmission
lines

Leewood to Wilga Park
underground power
line

Gas field

installation and operation of an underground power line (up to 132 kV) within
the existing gas pipeline corridor

Gas exploration,
appraisal and
production
infrastructure

seismic geophysical survey

installation of up to 850 new wells on a maximum of 425 well pads

— new well types would include exploration, appraisal and production wells
— includes well pad surface infrastructure

installation of water and gas gathering lines and supporting infrastructure
construction of new access tracks where required

water balance tanks

communications towers

conversion of existing exploration and appraisal wells to production

Ancillary

upgrades to intersections on the Newell Highway

expansion of worker accommodation at Westport

a treated water pipeline and diffuser from Leewood to Bohena Creek
treated water irrigation infrastructure including:

— pipeline(s) from Leewood to the irrigation area(s)

— treated water storage dam(s) offsite from Leewood

operation of the irrigation scheme

Table 1-1:  Key components of the Project
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Subject to obtaining the required regulatory approvals, and a financial investment decision,
construction of the project is expected to commence in early 2018, with first gas scheduled for
2019/2020. Progressive construction of the gas processing and water management facilities
would take around three years and would be undertaken between approximately early/mid-2018
and early/mid-2021. The gas wells would be progressively drilled during the first 20 or so years
of the project. For the purpose of impact assessment, a 25-year construction and operational
period has been adopted.

1.3 Description of the Project Location

The project would be located in northwestern NSW, approximately 20 kilometres southwest of
Narrabri, within the Narrabri local government area (LGA) (see Figure 1-1).

The project area covers about 950 square kilometres (95,000 hectares), and the project
footprint would directly impact about one per cent of that area.

The project area contains a portion of the region known as ‘the Pilliga’, which is an
agglomeration of forested area covering more than 500,000 hectares in north-western NSW
around Coonabarabran, Baradine and Narrabri. Nearly half of the Pilliga is allocated to
conservation, managed under the NSW National Parks and Wildlife Act 1974. The Pilliga has
spiritual meaning and cultural significance for the Aboriginal people of the region.

Other parts of the Pilliga were dedicated as State forest, and set aside for the purpose of
‘forestry, recreation and mineral extraction, with a strategic aim to “provide for exploration,
mining, petroleum production and extractive industry” under the Brigalow and Nandewar
Community Conservation Area Act 2005. The parts of the project area on state land are located
within this section of the Pilliga.

The semi-arid climate of the region and general unsuitability of the soils for agriculture have
combined to protect the Pilliga from widespread clearing. Commercial timber harvesting
activities in the Pilliga were preceded by unsuccessful attempts in the mid-1800s to establish a
wool production industry. Resource exploration has been occurring in the area since the 1960s;
initially for oil, but more recently for coal and gas.

The ecology of the Pilliga has been fragmented and otherwise impacted by commercial timber
harvesting and related activities over the last century through:

e the establishment of more than 5,000 kilometres of roads, tracks and trails
e the introduction of pest species
e the occurrence of drought and wildfire.

Within the Pilliga, the project would be developed in State forests identified as suitable for
‘forestry, recreation and mineral extraction’ under the Brigalow and Nandewar Community
Conservation Area Act 2005.

The project area avoids the Pilliga National Park, Pilliga State Conservation Area, Pilliga Nature
Reserve and Brigalow Park Nature Reserve. Brigalow State Conservation Area is within the
project area but would be protected by a 50 metre surface exclusion zone.

Agriculture is a major land use within the Narrabri LGA; about half of the LGA is used for
agriculture, split between cropping and grazing. Although the majority of the project area would
be within State forests, much of the remaining area is situated on agricultural land that supports
dry-land cropping and livestock. No agricultural land in the project area is mapped by the NSW
Government to be biophysical strategic agricultural land (BSAL) and detailed soil analysis has
established the absence of BSAL. This has been confirmed by the issuance of a BSAL
Certificate for the project area by the NSW Government.

3
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1.4 Planning Framework and Structure of this Report

1.41 Planning Framework

The project is permissible with development consent under the State Environmental Planning
Policy (Mining, Petroleum and Extractive Industries) 2007, and is identified as ‘State significant
development’ under section 89C(2) of the Environmental Planning and Assessment Act 1979
(EP&A Act) and the State Environmental Planning Policy (State and Regional Development)
2011.

The project is subject to the assessment and approval provisions of Division 4.1 of Part 4 of the
EP&A Act. The Minister for Planning is the consent authority, who is able to delegate the
consent authority function to the Planning Assessment Commission, the Secretary of the
Department of Planning and Environment or to any other public authority.

The project is also a controlled action under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999. The project was declared to be a controlled action on 5
December 2014, to be assessed under the bilateral agreement between the Commonwealth
and NSW Governments, and triggering the following controlling provisions:

e listed threatened species and ecological communities

e a water resource, in relation to coal seam gas development and large coal mining
development

e Commonwealth land.

This report on Aboriginal cultural heritage values, impacts and management identifies the
potential environmental issues associated with construction and operation of the project and
addresses the Secretary’s environmental assessment requirements for the project. The
assessment will be used to support the EIS for the project. The requirements addressed in this
report include;

The Secretary’s Requirements regarding heritage:

. .. an assessment of the likely Aboriginal and historic heritage (cultural and
archaeological) impacts of the development, having regard to OEH’s requirements . . .

The OEH'’s requirements appended to the Secretary's Requirements:

. an Aboriginal cultural heritage assessment (including both cultural and archaeological
significance) which:
. demonstrates effective consultation with Aboriginal communities in determining and

assessing impacts, and developing and selecting mitigation options and measures. The
proponent must comply with the OEH 2010 Consultation Requirements for Proponents
and consult with all Registered Aboriginal Parties (RAPs) not just Gomeroi Native Title
Applicant and relevant LALC in relation to the development and implementation of the

CHMP;

. an assessment of the impacts of the Project on Aboriginal cultural heritage; and

. outlines any proposed impact mitigation and management measures (including an
evaluation of the effectiveness and reliability of the measures).

. Aboriginal Cultural Heritage sensitivity mapping for the Project Area

. Descriptions of the cultural heritage values inclusive of relevant archive and oral history

transcriptions documented in the ACH Brigalow Belt South Bioregion assessment (RCAD
2002: LALC report).
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Significance statements about Aboriginal objects inclusive of the results of previous
studies including the studies titled the Aboriginal cultural heritage Stage 1 Preliminary
Assessment report (RACD 2000) including Appendix C titled, Aboriginal cultural heritage
field survey of the Goonoo and Pilliga Forests.

Description of the sensitivity of landforms affected by the Project inclusive of the
geomorphic landforms described in the ACH Brigalow Belt South Bioregion assessment
(RACD 2000: Appendix C (as titled above) and Appendix Ca titled, Geomorphology of the
Goonoo and Pilliga Forests, Brigalow Belt South Bioregion as part of the Indigenous
cultural heritage assessment and community consultation of the BBSB,).

A review of Aboriginal Cultural data held by OEH and the Narrabri LALC, and strategic
validation of this data.

A Cultural Heritage Management Plan providing the framework for the management of
Aboriginal cultural heritage during the implementation of the Project. The CHMP is
proposed to:

incorporate the ACH sensitivity mapping; provide for an update of the mapping every five
years as part of the CHMP review;

incorporate (sic) avoidance strategies and mitigation measures in the placement of
infrastructure;

the participation of the Aboriginal community (being representatives of the Gomeroi
Native Title Applicant and relevant LALC) in pre-clearance surveys for the placement of
infrastructure in accordance with the avoidance strategies in the CHMP (sic) The
proponent must comply with the OEH 2010 Consultation Requirements for Proponents
and consult with all Registered Aboriginal Parties (RAPs) not just Gomeroi Native Title
Applicant and relevant LALC in relation to the development and implementation of the
CHMP;

the significance of any impacts and appropriate management response determined by
the Aboriginal community (being representatives of Gomeroi Native Title Applicant and
the relevant LALC) in discussion with the proponent;

provide a report on implementation of the CHMP to OEH every year; and

an independent dispute resolution process where the Aboriginal community and
proponent cannot agree on matters under the CHMP.

Additionally, it has been recommended that:

1.4.2

Aboriginal cultural values, including cultural plants, and cultural activities are considered
when the management arrangements for any biodiversity offset land are determined.

Structure of this Report

The report is structured as follows:

Chapter 1 — Introduction - This chapter introduces the project and the proponent and
describes the project area.

Chapter 2 — Methodology - This chapter defines the study area assessed in this report
and describes the steps undertaken in the assessment. Further it outlines the primary
management approach — which is the Avoidance Principle - and explains how this
approach can be applied to the current project.

Chapter 3 — Legislative context - This chapter outlines the relevant Commonwealth and
State legislation relating to the assessment. In particular it describes the measures taken
to meet the OEH consultation requirements with which the project is required to comply.
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. Chapter 4 — Existing environment - This chapter describes the existing Aboriginal
cultural heritage values of the study area; it describes both desktop studies and various
field investigations that have been undertaken.

. Chapter 5 — Impact assessment and management measures - This chapter examines
the potential environmental impacts associated with the construction and operation of the
project. It notes that rigorous application of the Avoidance Principle using the measures
specified in this chapter will avoid impacts on virtually all Aboriginal cultural heritage
values in the Project Area.

o Chapter 6 — Conclusion. This chapter summarises the outcomes of this assessment,
how impacts can be avoided and notes that the project generally can deliver improved
management outcomes for Aboriginal cultural heritage.
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Methodology

2.1 Risk Assessment
The following risks have been identified for the Project:

. previous development activities have had a profound impact on the cultural heritage sites
that once existed throughout the region. This Project could result in further damage to
significant sites. The avoidance of such impact is of the utmost importance; and

. while there has been a considerable amount of research undertaken over the last 30
years within the region it has been neither systematic nor comprehensive at the
landscape scale. Thus, there is no single body of information to which one can turn to
that definitively identifies the location of Aboriginal cultural heritage issues and how they
are best managed to avoid or minimise impact.

2.2 Approach and Reasoning

The approach to the impact assessment presented here and for the management of risks for
Aboriginal cultural heritage has to been to examine how effectively the Avoidance Principle can
be applied to this project. That is, is it possible that we can, rather than mitigating impacts,
actually avoid impacts to such an extent that the Aboriginal cultural heritage sites and values of
the Project Area can be preserved so that on completion of this project they largely remain as
they were prior to the commencement of the project? It is our view that the impact assessment
presented here shows that, subject to implementing a range of management actions, it will be
possible to apply the Avoidance Principle. Our reasoning for this is as follows.

It should be recognised that this project is fundamentally different to virtually all other energy
resource extraction projects now operating in NSW. Those other projects are coal-related and it
is worth considering them in further detail. A typical open-cut coal-related mining lease such as
we see in the Hunter Valley or elsewhere in the Gunnedah Basin extends over an area of
between approximately 30km? to 50km?. Of this area between 60% and 80% of the lease will be
directly affected by mining, mining-related activities (such as spoil dumps) and related
infrastructure (including roads, conveyors, workshops and administration facilities). This means
that anywhere between 18 km? and 40 km? of land is directly affected by mining, associated
activities and infrastructure on a typical coal mine. Moreover, the location of these impacts is
tightly constrained by virtue of the fixed geographical location of the accessible mineral
resource. Finally, the technology and basic approach to open-cut mining has been largely static
since its inception and is unlikely to change in the foreseeable future. Because there is little
flexibility in project design, approach and technology the opportunity to avoid impacts on the
cultural heritage values within a coal mining lease is limited. One consequence of this has been
the heavy emphasis on mitigation programs in these areas.

Contrast this picture with the proposed project. The area over which the project is to be located,
at approximately 1,000 km?, is 20 to 30 times the size of the average open cut coal mine. Within
that area the proposed project footprint will cover approximately 1% of the proposed Petroleum
Lease, i.e. 10 km?. More than half of this footprint will consist of scattered pieces of
infrastructure, such as drill pads. There is flexibility in the locations selected for these. Similarly,
the alignment of most associated infrastructure such as flowlines and access tracks is highly
flexible. This means the total project footprint is significantly less than that of even one average-
sized open cut coal mine, the size of a single piece of infrastructure is small and its location is
generally not fixed.
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There are only three pieces of project infrastructure that are geographically fixed:

. the Bibblewindi facilities;
° the Bibblewindi to Leewood pipeline;
. the Leewood facilities.

Put another way, more than 90% of all infrastructure associated with this project is non-fixed
and can be relocated to give effect to the Avoidance Principle. In relation to the fixed
infrastructure we note that the pipeline will parallel the existing pipeline. No Aboriginal cultural
heritage sites have been found on that existing alignment. Similarly, the Pre-Clearance Surveys
undertaken in the Bibblewindi area, reported below when presenting results of enhanced survey
techniques, failed to identify any Aboriginal cultural heritage, despite the systematic inspection
of 29km of formal survey transects. The inspection of the Leewood area also reported below
found four (4) separate cultural heritage sites. As will be seen, in each case, it proved possible
to avoid any impact. Earlier inspections of other locations at Leewood did not identify cultural
heritage sites. The prospects are therefore very high that the limited fixed infrastructure will not
impact on cultural heritage sites.

Additionally, the project will make use of existing access infrastructure in an area that has been
criss-crossed with vehicle tracks as part of earlier forestry operations and has been impacted in
part by agricultural and pastoral activities. This will further reduce the need for new and
additional impact, and access tracks also can be designed to avoid direct impact. Further,
techniques such as horizontal directional drilling, narrowing of right of ways and pipe being
‘dragged’ along narrowed right of way are also available. These have been deployed on many
gas field projects elsewhere and will be available for use on this one.

It might also be borne in mind that since being introduced to Australia in the mid-1990s, the
technology and approaches available for the extraction of coal seam gas have greatly changed.
The use of a single drill pad for multiple wells, the availability and use of directional drilling so
that wells do not have to be placed over the resource being procured, that Santos does not
currently plan use hydraulic fracture stimulation to release gas, are all demonstrations of
technological innovation in the last 20 years. Further innovations can be expected. The fact that
the project, and its footprint, is being developed over an extended period of time (25 years) will
allow these innovations to be applied, offering even greater flexibility in design and thereby
capacity to avoid impacts.

Collectively, these approaches and options mean that the project offers great opportunity to
apply the Avoidance Principle to avoid the vast majority of impact on Aboriginal cultural heritage
sites. It is, however, necessary to find ways to harness the inherent flexibility of the project by
use of a comprehensive and integrated management program so that the possibility that the
Project has a footprint that has negligible impact on Abo