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Acronyms and abbreviations

Acronym

Description

AWC Australian Wildlife Conservancy

BAM Biodiversity Assessment Method

BC Act Biodiversity Conservation Act 2016

BMP Biodiversity Management Plan

BOMP Biodiversity Offset Management Plan

BCD The former Biodiversity Conservation Division within DPE

BCF Biodiversity Conservation Fund

BCS The Biodiversity, Conservation & Science directorate within DPE (formerly BCD)

BCT Biodiversity Conservation Trust

BVT Biometric Vegetation Type

Cth Commonwealth

CoC Conditions of consent for the NGP SSD 6456

CSG coal seam gas

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

DPE NSW Department of Planning and Environment

EEC Endangered Ecological Community

EIS Environmental Impact Statement

EPA NSW Environment Protection Authority

EP&A Act Environmental Planning and Assessment Act 1979 (NSW)

EP&A Regulation Environmental Planning and Assessment Regulation 2021

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

EPL environment protection licence under the POEO Act

EQuIS Environmental Quality Information System

FCNSW Forestry Corporation of New South Wales

kg kilogram

kg/ha kilograms per hectare

L litre

LGA Local Government Area

m metre

mm millimetre

MEG Regional NSW - Mining, Exploration and Geoscience (formerly the Division of
Resources and Geoscience)

MNES Matters of National Environmental Significance

NPWS NSW National Parks and Wildlife Service

NSW New South Wales

OEH NSW Office of Environment and Heritage

PAL petroleum assessment lease under the PO Act
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PCT Plant Community Types

PEL petroleum exploration licence under the PO Act

PO Act Petroleum (Onshore) Act 1991 (NSW)

POEO Act Protection of the Environment Operations Act 1997 (NSW)

POEO Regulation

Protection of the Environment Operations (General) Regulation 2022

PPL

petroleum production lease under the PO Act

PPLA petroleum production lease application under the PO Act
RMP Rehabilitation Management Plan

RTS Response to Submissions

SRTS Supplementary Response To Submissions

SMS Santos Management System

SSD State Significant Development

TEC Threatened ecological communities

TSC Act Former NSW Threatened Species Conservation Act 1995
WoNS Weeds of National Significance
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1. Introduction

1.1 Background

Resource exploration has been occurring in the north-western area of NSW since the 1960s; initially for
oil, but more recently for coal and gas. Santos NSW Pty Ltd began exploring for natural gas from coal
seams in north-western NSW in 2008 and is currently conducting coal seam gas (CSG) exploration and
appraisal activities within Petroleum Exploration Licence (PEL) 238, Petroleum Assessment Lease
(PAL) 2 and Petroleum Production Lease (PPL) 3, located in the Gunnedah Basin about 20 kilometres
(km) south-west of the town of Narrabri. Activities in PAL 2 have focussed on the Bibblewindi and
Bohena CSG pilots, whilst recent activities in PEL 238 have focussed on the Dewhurst and Tintsfield
CSG pilots.

The Narrabri Coal Seam Gas Utilisation Project (Wilga Park Power Station and associated
infrastructure) operates under an existing Part 3A approval under the Environmental Planning and
Assessment Act 1979 (NSW) (EP&A Act). It was originally approved in 2008, with various modifications
approved between 2011 and 2019. It encompasses a gas gathering system, a compressor and
associated flare, a gas flow line from Bibblewindi to Wilga Park within a 10 metre (m) corridor with a
riser at Leewood and an expansion of the existing Wilga Park Power Station from 12 to 40 megawatts.

1.2  Narrabri Gas Project

On 30 September 2020, Santos NSW (Eastern) Pty Ltd (Santos) obtained consent for State significant
development (SSD) 6456 to develop the Narrabri Gas Project (NGP) (the Project). The Project includes
the progressive installation of up to 850 new gas wells on up to 425 new well pads over approximately
20 years and the construction and operation of gas processing and water treatment facilities. The Project
area covers about 950 square kilometres (95,000 hectares) in size with the Project footprint only directly
impacting approximately 1% of that area.

Four phases of development are defined under the consent, including:
® Phase 1 - exploration and appraisal;
® Phase 2 - construction activities for production wells and related infrastructure;
* Phase 3 - gas production operations; and

* Phase 4 - gas well and infrastructure decommissioning, rehabilitation and closure.

Phase 1 of the Project is defined in the consent as the phase of the development comprising ongoing
exploration and appraisal activities in the Project area, including:

® seismic surveys;

® core and chip holes;

® construction and operation of pilot wells (up to 25 wells on up to 25 well pads across the project
area); and

* pilot well ancillary infrastructure, including access tracks, gas and water gathering lines, water
balance tanks, safety flaring infrastructure, utilities and services, and environmental monitoring
equipment including groundwater monitoring bores.

Santos plans to continue exploration and appraisal of the resource in the near term until a final
investment decision can be made. The exploration and appraisal activities will include continued
operation of Santos’ existing wells, infrastructure and facilities in PEL 238 and PAL 2, and construction
and operation of new core holes, pilot wells and supporting infrastructure permitted under Phase 1.
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Santos’ existing exploration and appraisal activities in PEL 238 and PAL 2 include:
* Tintsfield Pilot;
* Bibblewindi East Pilot;
* Bibblewindi West Pilot;
* Dewhurst North Pilot;
® Dewhurst South Pilot;
® Dewhurst northern and southern flow lines;
° Leewood Water Management Facility including ponds, water treatment plant and irrigation area;
* Bibblewindi Facility including gathering system, water balance tank, compressor and flare; and
* Bibblewindi to Leewood buried gas pipeline.

These exploration and appraisal activities will continue as part of the Narrabri Gas Project. The initial,
new-appraisal Phase 1 scope is a relatively minor extension to these existing exploration and appraisal
activities.

The Phase 1 scope is planned to include the construction and operation of:
® 4 coreholes;
® 6 pilot wells;
® 2 deep reservoir monitoring bores (converted coreholes);
® new shallow water monitoring bores;
® associated linear infrastructure;
® seismic surveys (length and location to be determined); and
® continued operation of Santos’ existing exploration and appraisal activities.

The full definitions of the approved activities for Phases 2, 3 and 4 of the Project are provided in the
consent.

1.3 Purpose and scope of Plan

This Biodiversity Management Plan (BMP or the Plan) was prepared by suitably qualified and
experienced persons, as listed in the document control tables, approved by the Planning Secretary in
letter dated 7 April 2021. The BMP has been prepared for Phase 1 of the Project in accordance with
SSD 6456 condition of consent (CoC) A23. Staging of the BMP was approved by the Planning Secretary
on 14 April 2021.The Plan will be updated prior to Phase 2.

The BMP provides a framework for the management of biodiversity values associated with the Project.
More specifically, the Plan describes the specific management actions required to avoid, minimise,
mitigate, rehabilitate and offset impacts on these values. This includes all reasonable and feasible
measures to prevent, or where prevention is not reasonable and feasible, minimise any material harm
to the environment as required under CoC A1.

It has been developed in accordance with the requirements of approval conditions of PEL 238; PAL 2;
PPL 3; compliance conditions of Environment Protection Licence (EPL) 20350; SSD 6456 conditions of
consent, particularly CoC B51, and the applicable regulatory framework regarding biodiversity
management in NSW.
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The Plan applies to the construction and operation of Phase 1 activities only. It will be revised, updated
and approved prior to development of subsequent phases to reflect additional gas production
infrastructure and associated activities, if any; updated operational procedures and any revised lease or
licence conditions.

The Plan provides the Biodiversity Offset Strategy (BOS), Koala Research Program (KRP) proposal
and Pest Plant and Animal Control Protocol, provided respectively as Attachment 1, Attachment 2 and
Attachment 3.

The BMP and the three related sub-plans apply to operational areas and areas of surface disturbance
where applicable only, except for the BOS to the extent described within that document.

This Plan will be implemented once approved by the Planning Secretary, as required by CoC B52.

1.4 Objectives

The objectives of this Plan are to manage, monitor and provide a reporting framework for the potential
impacts of the Project on biodiversity values within the Project area throughout its design, construction
and operation. The Plan has been developed to complement other management plans and forms part
of the Project Environmental Management Strategy (EMS).

1.5 Consultation

This Plan has been prepared in consultation with the NSW Department of Planning and Environment
(DPE) Biodiversity, Conservation & Science (BCS) directorate (formerly the Biodiversity Conservation
Division [BCD]), the Cth Department of Climate Change, Energy, the Environment and Water
(DCCEEW), the Forestry Corporation of NSW (FCNSW), Narrabri Shire Council (Council) and the
Biodiversity Advisory Group (BAG). The primary objective of consultation was to seek feedback from
relevant stakeholders during development of this Plan to ensure agreement with the proposed approach
to biodiversity management.

The Biodiversity Offset Strategy has been prepared in consultation with the NSW Department of
Regional NSW - Mining, Exploration and Geoscience (MEG) (formerly the Division of Resources and
Geoscience), in addition to the agencies referred to above.

The comments received from the various stakeholders predominantly focussed on the timing for the
retirement of credits, the transitioning between species and ecosystem credits, monitoring, survey
techniques and rehabilitation.

Consultation records and how matters raised during consultation have been addressed in the Plan are
included in Appendix A.

1.6  Structure of this Plan

The structure of this Plan is as follows:

Sections

Section 1 Provides an introduction to the Project and the context, scope, purpose and
objectives of this Plan.
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Section 2

Section 3

Section 4

Section 5

Section 6
Section 7
Section 8
Section 9
Section 10

Section 11

Section 12

Section 13
Section 14
Section 15
Section 16
Appendices
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

Appendix F
Appendix G

Attachments
Attachment 1
Attachment 2

Attachment 3

Defines the roles and responsibilities of personnel involved with the Project, including
staff, consultants, contractors and service providers.

Outlines the statutory provisions relevant to the biodiversity management, the
compliance conditions and any relevant codes, standards, policies and guidelines

Describes and illustrates the existing environment of the Project area

Describes the direct and indirect potential biodiversity impacts associated with the
Project

Describes the proposed biodiversity management measures to be implemented
Provides a copy of the Koala Research Program proposal

Details the biodiversity offsets mechanism and provides a summary of the strategy
Describes the biodiversity monitoring program

Provides a risk assessment and contingency plan

Presents a trigger action response plan to assess and respond to abnormal
conditions using adaptive management principles

Provides details on the process that is implemented to manage data and records in a
consistent, efficient and effective manner

Describes the evaluation and review process of this BMP
Provides the details regarding the management of complaints
References

Glossary

Consultation records

Consent conditions relevant to this Plan

Ecological Scouting Framework

Clearing Procedure

Reporting template for vegetation and threatened flora removal

Seed Collection Procedure

Soundscape analysis

Biodiversity Offset Strategy
Koala Research Program proposal

Pest Plant and Animal Control Protocol
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1.7 Interaction with related plans

The Biodiversity Management Plan is a part of the project EMS. The structure of the Biodiversity
Management Plan, Pest Plant and Animal Control Protocol and other related management plans are
intricately linked with the Field Development Protocol and Field Development Plans. The protocol and
management plans provide a framework for the development of Field Development Plans. The proposed
design for the Field Development Plans will provide the specific details for the location of infrastructure
and the associated management and monitoring activities to be included in the final management plans.
A conceptualisation of the interactions between these plans and the timing of application is provided in
Figure 1.1.

The current Phase Field Development Plan is prepared and updated concurrently with relevant phase-

specific updates to this Plan as required. This approach will be maintained throughout the life of the
Project to ensure adaptive management principals are applied.

1.8 Distribution

Key Project documents will be kept up to date and made publicly available on the Project website in
accordance with CoC D13. A detailed list of included documents can be found in section 4.4 of the EMS.

The approved Plan will be implemented in accordance with condition B52. A copy of the approved Plan
is available to all Santos personnel via the Santos intranet. In accordance with consent condition D13,
the latest copy can also be found on the Project website.

As required by specific licence, approval or code of practice conditions, once approved a copy of this
Plan will be available at the Santos Operations Centre located at 300 Yarrie Lake Road in Narrabri. This

is where operational and field staff commence and finish each workday.

Note that any printed copies of this Plan are uncontrolled.
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Project Environmental Management Strategy
» Overarching management structure — including non-biodiversity related management

plans

Biodiversity Management Plan
» Developed in accordance with
consent condition B51.
Reviewed regularly and updated for
each development phase but
universally applicable
Proposed footprint informs
monitoring program development
Applicable all stages of
development

Pest Plant and Animal Control

Plan
* Provides risk assessments,
strategies and guidance for
managing and monitoring pests in
the project area.
Updated for each development
phase but universally applicable

Biodiversity Offset Strategy

» Provides the proposed offset plan for
each phase of development

» Contains requirement for hollow
replacement

Rehabilitation Management

Plan
= Guides the progressive rehabilitation
of the project
Applicable post-construction
Similar to other plans will be updated
under regular review and for each
new development phase

Field Development Plan

Specific to the relevant phase of development

Clearing Procedure

* Provides details on the approved
method of clearing for the project —
implemented pre and during
construction

» Contained in BMP

Field Development Protocol

» Establishes the structure, procedure
and contents of the field
development plan.
Contains the Ecological Scouting
Framework which forms the basis of
infrastructure micro-siting
Micro-siting occurs during the
development of each Field
Development Plan

Impact quantification for the current phase of development

Includes details of existing gas field infrastructure

Developed with full consideration of the Biodiversity Management Plan and the Field
Development Plan to ensure compliance with consent conditions

Provides projections for impacts of the proposed phase prior to commencement to avoid

exceeding disturbance upper limits

Will contain phase specific mitigation and avoidance details where relevant, e.g. any
proposed translocation plans and the number and type of hollows to be replaced.
Developed in consultation with relevant stakeholders in accordance with consent

conditions B4 and B5

Figure 1.1 - Overview of management plan and field development integration
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2. Roles and responsibilities

All Santos employees and contractors involved in the Narrabri Gas Project are responsible for the
environmental performance of their activities and for complying with all legal requirements and
obligations. All Project personnel will be made aware of and comply with approval requirements of the
activities they undertake and potential environmental impacts from all activities will be managed in
accordance with the Project’s relevant management plan(s).

In accordance with consent condition D1, the EMS sets out the roles, responsibilities, authorities and
accountabilities of all key personnel involved in the environmental management of the Project, including
the requirements and obligations in this Plan. All roles, responsibilities and accountabilities have been
assigned in accordance with Santos Management System SMS-MS_ 14 People Management Standard.

A Biodiversity Advisory Group (BAG) has been established for the Project in accordance with condition
B50. The BAG’s membership was approved by the Planning Secretary on 31 March 2021 and includes:

e arepresentative from BCS;
e 3 representatives of the scientific community; and

¢ 3 relevant community representatives.

The BAG meets at least twice annually to advise on project-related biodiversity matters and was integral
to development of the BMP. The BAG is an advisory committee and has no compliance or enforcement
functions.

Santos Ltd | Narrabri Gas Project | Biodiversity Management Plan - Phase 1 | 11 November 2022 | 0041-150-PLA-0009 7



3. Regulatory requirements

The Project is permissible with development consent under the State Environmental Planning Policy
(Resources and Energy) 2021, and is identified as a ‘State significant development’ under Section 4.38
of the EP&A Act and the State Environmental Planning Policy (Planning Systems) 2021.

The Project was subject to the SSD assessment and approval provisions of Division 4.1 of Part 4 of the
EP&A Act and has been granted approval as an SSD under the EP&A Act and the Environment
Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) (EPBC 2014/7376).

The Project will be carried out in accordance with the:
* relevant existing development consents and activity approvals;
* the conditions of relevant tenements including PEL 238, PAL 2, PPL 3;

* the provisions of the Petroleum (Onshore) Act 1991 (NSW) (PO Act) and relevant codes of
practice and guidelines;

* the requirements of the Biodiversity Conservation Act 2016 (NSW) (BC Act) and the Biosecurity
Act 2015 (NSW) (NSW Biosecurity Act 2015);

* EPL 20350 issued by the NSW Environment Protection Authority (EPA) and the provisions of the
Protection of the Environment Operations Act 1997 (NSW) (POEO Act);

* the conditions of consent for the NGP SSD 6456.

3.1 Compliance conditions

Compliance conditions associated with the following licence(s), lease(s) and consent(s) are or will be
relevant to this Plan:

* PEL 238, granted on 1 September 1980 and most recently renewed on 12 April 2022;
° PAL 2, granted on 30 October 2007;

* PPL 3, granted on 15 December 2003;

* PPLs 13, 14, 15 and 16, once issued;

e EPL 20350, as varied; and

* SSD 6456.

3.1.1 PEL 238, PAL 2 and PPL 3

Licence condition 5 of PEL 238 is relevant to rehabilitation management. Lease condition 5 of PAL 2
and PPL 3 states that disturbed land must be rehabilitated to a sustainable/agreed end land use to the
satisfaction of the Director-General.

These requirements have been addressed in the Rehabilitation Management Plan and associated

appendices.

3.1.2 EPL 20350
‘Petroleum exploration, assessment and production’ is a scheduled activity listed in Schedule 1 of the

POEO Act. Under Section 48 of this Act, all scheduled activities are required to hold an environment
protection licence. EPL 20350 is held for Santos’ current CSG activities in PEL 238, PAL 2 and PPL 3.
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There are no specific conditions that relate to biodiversity management, however all general conditions
are applicable to minimise environmental harm. Note that the EPL may be varied from time to time and
therefore the most recent version of the EPL must be reviewed when assessing compliance.

3.1.3 Development Consent SSD 6456

There are a number of SSD 6456 consent conditions directly relevant to this Plan for Phase 1, with the
key conditions B51 and B52 provided in full below. Table B1 in Appendix B specifies where each of the
requirements of all the relevant SSD 6456 consent conditions are addressed in this Plan.

Note that the consent conditions related to biodiversity offset requirements and the retirement of credits
are fully addressed in the BOS, provided as Attachment 1.

Consent condition B51 states that prior to the commencement of Phase 1, Santos must prepare a
Biodiversity Management Plan for the development to the satisfaction of the Planning Secretary. This
plan must:

(a) be prepared by a suitably qualified and experienced person/s approved by the Planning
Secretary;

(b) be prepared in consultation with the BCS, DCCEEW, FCNSW, Council and the Biodiversity
Advisory Group;

(c) describe the short term, medium and long-term measures to be undertaken to manage
vegetation and fauna habitat in the project area including measures to avoid and/ or minimise
impacts on threatened ecological communities;

(d) describe how biodiversity management would be integrated with similar measures in the Water
Management Plan and Rehabilitation Management Plan;

(e) describe the measures to be implemented for undertaking micro-siting investigations for the
Field Development Plan, including procedures for

(i) desk top review and ground surveys for all proposed gas field infrastructure; and

(i) managing any threatened species or ecological communities identified during the
investigations, including measures to avoid and/or minimise disturbance of threatened
species or ecological communities; and

(f) include a Biodiversity Offset Strategy that:

(iy  is prepared in consultation with MEG (in addition to the agencies referred to in (b) above),
in relation to the potential for resource sterilisation;

(i)  is prepared consistent with the NSW Biodiversity Offsets Policy for Major Projects;

(i)  describes how the biodiversity credits in Tables 8, 9 and 10 of the CoC will be identified,
secured and retired;

(iv)  prioritises land-based offsets for retiring ‘Phase 2 Credits’ identified in Tables 8, 9 and 10
of the CoC;

(v)  describes the staging of credit retirements and associated surface disturbance areas; and
(vi)  describes how threatened species under the EPBC Act would be suitably offset;
(g) include a Koala Research Program that:

(i) is designed to determine the location and size of remnant Koala populations in the Pilliga
Forest;

(i)  investigates why suitable areas of habitat may not be occupied by Koalas; and

(i)  guides adaptive management of the Koala population in the project area and any land-
based offset areas used to retire species credits for the Koala;
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(h) describe the measures to be implemented within approved disturbance areas in the Project area

to:

(i)
(ii)

(iii)

(iv)

minimise the amount of clearing and employ temporary vegetation strategies;

minimise impacts on fauna, including undertaking pre-clearance surveys and targeted
clearing windows and protocols to minimise impacts during key breeding seasons for
threatened bats and birds;

maximise the salvage, transplanting and/or propagation of any threatened flora found
during pre-clearance surveys, in accordance with the Guidelines for the Translocation of
Threatened Plants in Australia (Vallee et al., 2004), where reasonable and feasible; and

maximise the salvage of resources, including tree hollows, vegetation and soil resources,
for beneficial reuse, including fauna habitat enhancement;

(i) describes the measures to be implemented in the Project area to:

(i)

(ii)

(iii)

(iv)
(v)
(vi)
(vii)
(viii)
(ix)

(x)
(xi)
(xii)

(xiii)

minimise impacts on fauna habitat resources such as hunting and foraging areas, habitat
trees, fallen timber and hollow-bearing trees;

enhance the quality of vegetation, vegetation connectivity and wildlife corridors including
through the assisted regeneration and/or targeted revegetation of appropriate canopy,
sub-canopy, understorey and ground strata;

introduce naturally scarce fauna habitat features such as nest boxes and salvaged tree
hollows and promote the use of these introduced habitat features by threatened fauna
species;

manage any potential conflicts with Aboriginal heritage values;

protect vegetation and fauna habitat outside of the approved disturbance areas;

manage potential indirect impacts on threatened flora and fauna species;

manage the collection and propagation of seed from the local area;

control weed, including measures to avoid and mitigate the spread of noxious weeds;

control feral pests with consideration of actions identified in relevant threat abatement
plans;

control erosion;

manage any grazing and agriculture;

control access to vegetated or revegetated areas; and
manage bushfire hazards;

(i) include a seasonally based program to monitor and report on the effectiveness of the above
measures, progress against the detailed performance and completion criteria in the RMP, and
improvements that could be implemented to improve biodiversity outcomes;

(k) identify the potential risks to the successful implementation of the Biodiversity Offset Strategy,
and include a description of the contingency measures to be implemented to mitigate against
these risks; and

(I) include details of who would be responsible for monitoring, reviewing, and implementing the

Plan.

Consent condition B52 states that Santos must implement the Biodiversity Management Plan once
approved by the Planning Secretary.

3.1.4 EPBC approval 2014/7376

There are a number of EPBC 2014/7376 consent conditions that are directly relevant to biodiversity
management. However, since this version of the BMP is only applicable to Phase 1 of the Project, only
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those conditions that are relevant to Phase 1 are provided in full below. Table B2 in Appendix B specifies
where each of the requirements of EPBC 2014/7376 consent condition 25 are addressed in this Plan.

Note that consent conditions related to biodiversity offset requirements and the retirement of credits are
detailed in the BOS, provided in Attachment 1.

Consent condition 2 requires Santos to clear no more than 989 hectares of native vegetation within
the project area and must not clear outside the project area.

Consent condition 25 requires Santos to comply with conditions B43 — B52 of SSD 6456 as they relate
to the following matters:

a) Brigalow woodland (Brigalow — Belah open forest / woodland on alluvial often gilgaied clay from
Pilliga Scrub to Goondiwindi, Brigalow Belt South Bioregion);

b) Weeping Myall woodland (Weeping Myall open woodland of the Darling Riverine Plains and
Brigalow Belt South Bioregions);

c) Regent Honeyeater (Anthochaera phrygia) ;
d) Koala (Phascolarctos cinereus);

e) Spotted-tail Quoll (Dasyurus maculatus);

f)  Swift Parrot (Lathamus discolor);

g) Superb Parrot (Polytelis swainsonii) ;

h) South-eastern Long-eared Bat (Nyctophilus corbeni);
i) Pilliga Mouse (Pseudomys pilligaensis);

j) Bertya opponens;

k) Lepidium aschersonii,

I) Lepidium monoplocoides;

m) Commersonia procumbens; and

n) Tylophora linearis.

3.2 Relevant codes, standards, policies and guidelines

3.2.1 Translocation guidelines

The first edition of the Guidelines for the Translocation of Threatened Plants in Australia (Translocation
Guidelines) was published in 1997, developed by the Australian Network for Plant Conservation for the
translocation of threatened plants for conservation purposes as a result of resolutions from the
Australian Network of Plant Conservation conference in Hobart in 1993. The second edition was
published in 2004.

Although a third edition was published in 2018, the second (2004) edition is applicable to the Project, as
referenced in CoC B51.

3.2.2 Biodiversity Offsets Policy

The NSW Biodiversity Offsets Policy for Major Projects (Offsets Policy) clarifies and standardises
biodiversity impact assessment and offsetting for major project approvals in NSW. It was published in
2014 by the then NSW Office of Environment and Heritage (OEH) to provide a standard method for
assessing impacts of major projects on biodiversity and determining offsetting requirements.
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The Offsets Policy reduces the need for case-by-case negotiations, including debates around the
adequacy of assessments. It also provides increased certainty to proponents, allowing offsetting
requirements to be known and factored in during the planning phase of a project.

The Framework for Biodiversity Assessment (OEH, 2014) underpins the Offsets Policy. It contains the
assessment methodology that is adopted by the policy to quantify and describe the impact assessment
requirements and offset guidance that apply to Major Projects.

3.3 Framework for Biodiversity Assessment to Biodiversity Assessment
Method transition

Since the EIS (and accompanying Ecological Impact Assessment and Biodiversity Assessment Report)
was submitted, the Framework for Biodiversity Assessment has been replaced with the Biodiversity
Assessment Method under the NSW Biodiversity Offset Scheme. The Biodiversity Offset Scheme
provides a new approach for determining the quantum of credits required to offset a development and
generated from the establishment of a Biodiversity Stewardship Site. The Project was assessed under
the Framework for Biodiversity Assessment and the credit requirement in the CoC is calculated in this
framework. Where a project has an existing obligation to obtain and retire BioBanking credits under a
consent and the credits required do not exist, an application for an ‘assessment of reasonable
equivalence’ of biodiversity credits (henceforth referred to as ‘reasonable equivalence’) must be made
to DPE. The conversion provides an equivalent quantum of Biodiversity Offset Scheme credits that
allows the Project to meet its offset obligation within the new framework. Refer to the project BOS for
more detailed information regarding the assessment of reasonable equivalence.

3.4 EIS commitments

In the EIS Chapter 31, and updated in Appendix B of the Response to Submissions, Santos committed
to the implementation of a number of measures pending Project Approval and a final investment
decision. The EIS commitments relevant to biodiversity management have been reproduced in Table
3.1, in accordance with consent condition D3(c) which states that Santos must ensure that (where
relevant) the management plans include any relevant commitments or recommendations identified in
the EIS.

Table 3.1 - EIS commitment relevant to biodiversity management

EIS Commitment relevant to biodiversity management

1.2 A project wide environmental management strategy, comprising a number of sub-plans to be used
throughout the planning and design, construction, operation and decommissioning and
rehabilitation stages of the project are described in Chapter 30. The sub-plans are':

°
¢ Biodiversity Management Plan

® Pest, Plant and Animal Control Plan [part of the Biodiversity Management Plan];

A Biodiversity Management Plan will be implemented and will include a Significant Species

6.1 Management Plan.

Vegetation clearance and threatened flora removal would be recorded to ensure it is within the

6.2 approved limits

' Only the plans relevant to biodiversity management have been listed. The full list of sub-plans is provided in the EMS section
3.5.
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Number EIS Commitment relevant to biodiversity management

6.3 Vegetation will be cleared in accordance with the clearing procedure provided in Appendix D to
’ minimise impacts to fauna during vegetation removal.
6.4 Hollow reinstallation or replacement will be offset at a ratio of 1:1 for hollows greater than 300mm.
Open trenches will be inspected each morning and where fauna is found it will be removed by a
6.5 suitably qualified fauna handler. Data would be collected on the species captured, the number of
individuals captured and capture locations.
The disturbance limit for direct impact on native vegetation is 988.8 ha. To minimise clearing during
66 sensitive (fauna breeding) periods, less than 50 per cent (494 ha.) of the disturbance will be outside
’ the most preferred period from March to June, and less than 20 per cent (197 ha.) of this
disturbance will be during the least preferred period from September to January.
6.7 Rehabilitation of impacted areas will occur in accordance with the Rehabilitation Strategy.
6.8 Driving from dusk through to dawn will be minimised, due to high faunal activity.
6.9 ‘Fauna friendly’ exclusion fencing (without barbed wire) will be installed around well sites during
' operation unless determined otherwise under a land access agreement.
Lighting will be designed to meet Australian Standard AS 4282-1997 Control of the obtrusive effects
of outdoor lighting? and the Australian / New Zealand Standard AS/NZS 1158:2010 Lighting for
6.10 roads and public spaces for roadways and plant, as applicable. The design and operation of night
’ lighting would also consider the good lighting design principles documented in Dark Sky Planning
Guideline: Protecting the observing conditions at Siding Spring (NSW Department of Planning and
Environment 2016)
6.11 Prior to earthworks, weeds listed as noxious under the NSW Noxious Weeds Act 19933 that are
’ present on the site will be removed or treated with herbicide to prevent or reduce their spread.
6.12 Feral animals will be managed in accordance with a Pest Plant and Animal Control Protocol
6.13 A biodiversity offset strategy will be finalised and implemented.

As described in section 13 of this Plan and section 8 of the EMS, this Plan will be subject to regular
evaluation and review. This will include the EIS commitments to ensure they remain current, applicable,
and generally improve the environmental performance of the Project.

In relation to Commitment 6.1, the Significant Species Management Plan (SSMP) has been effectively
incorporated into this document, the BMP. The BMP meets the intended purpose of the SSMP and as
a result a separate SSMP is not required to be further developed.

3.5 Overview of interaction with other plans

The Biodiversity Management Plan is a part of the Project EMS. The Plan is developed and implemented
with consideration of other relevant plans within the EMS, the Field Development Protocol and the
relevant Field Development Plan. The current Phase Field Development Plan is prepared concurrently
with relevant phase-specific updates to this Plan as required. This approach will be maintained
throughout the life of the Project to ensure adaptive management principles are applied. The BMP has
been prepared to integrate with the Rehabilitation Management Plan. A flow chart with an overview of
the interaction between the EMS, the management plans, the Field Development Protocol and the Field
Development Plan is provided previously in Figure 1.1).

2 AS 4282: 1997 Control of the obtrusive effects of outdoor lighting has been superseded by AS 4282: 2019 Control of the obtrusive
effects of outdoor lighting.
3 The Noxious Weeds Act 1993 (NSW) has been repealed, and replaced by the Biosecurity Act 2015 (NSW).
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4. Existing environment

4.1 Overview
4.1.1 The Pilliga

The Pilliga represents the largest block of remnant vegetation in NSW, west of the Great Dividing Range.
It is comprised mainly of State Forests managed for timber production, as well as significant areas of
conservation reserves.

In recognition of the high ecological and landscape value of the Pilliga, over 240,000 ha of conservation
reserve have been gazetted under the NSW National Park and Wildlife Act 1974 (NP&W Act) since the
1960s. Approximately half of the Pilliga is now reserved under the NP&W Act, with the other half retained
as State Forest for commercial timber production, recreation and mineral extraction.

4.1.2 Landscape context

The Pilliga and the project area are located within the southern part of the Brigalow Belt South Bioregion,
which extends over NSW and Queensland, with the majority in Queensland. In NSW, the bioregion
covers an area of 52,409 km?2, which represents 18.7 % of the total bioregion (NPWS, 2000a).

The bioregion is divided into seven subregions in NSW: Liverpool Plains, Liverpool Range, Northern
Outwash, Northern Basalt, Pilliga Outwash, Pilliga and Talbragar Valley. Of these, the project area is
situated in the Pilliga and Pilliga Outwash subregions. These subregions are characterised by occurring
on Mesozoic bedrock containing extensive sandstone hills and coarse sandy soils (Pilliga), and on the
plains of deep sandy texture dominated by alluvial and colluvial sediments (Pilliga Outwash) (NPWS,
2000a, 2000b).

4.1.3 Land use

Within the NSW section of the Brigalow Belt South Bioregion, the majority of land (approximately 85 %)
is freehold land. Much of this is used for agricultural purposes, where cropping (dryland and irrigation
farming) and grazing / pastoral activities dominate (NPWS, 2000a, 2000b). Approximately 5 % of the
NSW sections of the bioregion are used by the forestry industry and 4 % forms Crown lands and
conservation reserves. Other land uses include mining (mainly coal) and apiary industries.

Land use was mapped for the EIS and classified into the following categories; cleared, creek bed, dam,
derived native grassland, native vegetation, cropping, improved pasture and previous evidence of
pasture improvement, as presented in Figure 4.1. This mapping indicated that native vegetation covers
approximately 75 % of the Project area whilst derived native grassland consists of approximately 10 %
of the Project area. Agricultural areas of cropping, improved pasture or areas with evidence of previous
pasture improvement together consist approximately 14 % of the Project area.
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4.2 Vegetation and flora

4.2.1 Vegetation communities

Vegetation communities (known as Plant Community Types - PCTs) within the Project area were
attributed in accordance with the NSW Vegetation Classification and assessment (Benson et al. 2010).
Twenty-two plant communities occur within the Project area, covering an area of 80,398 hectares (ha)
and 14,678 ha of ‘other’ for approximately 95,077 ha within the Project area. These communities and

corresponding biometric vegetation types are as detailed in Table 4.1 and shown in Figure 4.2.

Table 4.1 - Vegetation communities within the Project area

Plant community name Biometric Vegetation Type

(Identification number)*® (BVT) identification number

Weeping Myall open woodland of the Darling Riverine Plains and

Brigalow Belt South Bioregions (27) NA219

Brigalow — Belah open forest / woodland on alluvial often gilgaied
clay from Pilliga Scrub to Goondiwindi, Brigalow Belt South NA117
Bioregion (35)

Belah woodland on alluvial plains and low rises in the central NSW

wheatbelt to Pilliga and Liverpool Plains regions (55) NA102
River Red Gum riparian tall woodland / open forest wetland in the NA193
Nandewar and Brigalow Belt South Bioregions (78)

Pilliga Box — White Cypress Pine — Buloke shrubby woodland in the NA179
Brigalow Belt South Bioregion (88)

Broombush — wattle very tall shrubland of the Pilliga to Goonoo regions, NA121
Brigalow Belt South Bioregion (141)

Fuzzy Box woodland on colluvium and alluvial flats in the Brigalow NA141
Belt South (including Pilliga) and Nandewar Bioregions (202)

Green Mallee tall Mallee woodland on rises in the Pilliga — Goonoo NA292

regions, southern BBS Bioregion (256)

Inland Scribbly Gum — White Bloodwood — Red Stringybark — Black
Cypress Pine shrubby sandstone woodland mainly of the Warrumbungle NA294
NP — Pilliga region in the BBS Bioregion (379)

Poplar Box — White Cypress Pine shrub grass tall woodland of the Pilliga —
Warialda region, BBS Bioregion (397)

Narrow-leaved Ironbark — White Cypress Pine — Buloke tall open forest on
lower slopes and flats in the Pilliga Scrub and surrounding forests in the NA314
central north BBS Bioregion (398)

NA324

Red gum — Rough-barked Apple +/- tea tree sandy creek woodland

(wetland) in the Pilliga — Goonoo sandstone forests, BBS Bioregion (399) NA255
Rough-barked Apple — red gum — cypress pine woodland on sandy flats, NA338
mainly in the Pilliga Scrub region (401)

Mugga Ironbark — White Cypress Pine — gum tall woodland on flats in the NA307
Pilliga forests and surrounding regions, BBS Bioregion (402)

Red Ironbark — White Bloodwood -/+ Burrows Wattle heathy woodland on NA326
sandy soil in the Pilliga forests (404)

White Bloodwood — Red Ironbark — cypress pine shrubby sandstone NA390
woodland of the Pilliga Scrub and surrounding regions (405)

White Bloodwood — Motherumbah — Red Ironbark shrubby sandstone hill NA389

woodland / open forest mainly in east Pilliga forests (406)
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Plant community name Biometric Vegetation Type

(Identification number)*® (BVT) identification number
Dirty Gum (Baradine Gum) — Black Cypress Pine — White Bloodwood NA279
shrubby woodland of the Pilliga forests and surrounding region (408)
White Cypress Pine — Silver-leaved Ironbark — Wilga shrub grass NA409
woodland of the Narrabri-Yetman region, BBS Bioregion (418)
Spur-wing Wattle heath on sandstone substrates in the Goonoo-Pilliga NA363
forests Brigalow Belt South Bioregion (425)
Carbeen — White Cypress Pine — Curracabah — White Box tall woodland on
sand in the Narrabri-Warialda region of the Brigalow Belt South Bioregion NA267
(428)
White Bloodwood — Dirty Gum (Baradine Gum) — Rough Barked Apple —
Black Cypress Pine heathy open woodland on deep sand in the Pilliga NA390
forests (40X)°
Cleared, creek bed, dams and improved pasture (Other) -

Notes:

a - Plant community as per NSW Vegetation Classification and Assessment (Benson et al 2010).

b - Communities listed under the BC Act and/or EPBC Act are highlighted in bold.

¢ - Plant community type ID40X does not correspond with the plant community types of the NSW Vegetation Classification
Assessment. This community is most closely related to plant community type 1D405.
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4.2.2 Threatened Ecological Communities

Four Endangered Ecological Communities (EECs) listed under the BC Act and/or EPBC Act were
recorded within the Project area during field surveys and have the potential to be impacted as a result
of the Project. These communities within the Project area are listed in Table 4.2 and the distribution
based on listing status in Figure 4.3.

Table 4.2 - Vegetation communities within the Project area

Name Conservation status®

(plant community identification number)? BC Act EPBC Act

Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains E E
Bioregions (BC Act) or Brigalow (Acacia harpophylla dominant and co-dominant)
(EPBC Act) (35)

Carbeen Open Forest Community in the Darling Riverine Plains and Brigalow Belt E -
South Bioregions (428)
Myall Woodlands in the Darling Riverine Plains, Brigalow Belt South, Cobar E E

Peneplain, Murray-Darling Depression, Riverina and NSW south western slopes
bioregions (BC Act) or Weeping Myall Woodlands (EPBC Act) (27)

Fuzzy Box Woodland on alluvial soils of the south western slopes, Darling E -
Riverine Plains and Brigalow Belt South bioregions (202)

Notes:

a - Plant community as per NSW Vegetation Classification and Assessment (Benson et al 2010).
b - E = Endangered ecological community (BC and EPBC Act).
c - Areas are not mutually exclusive and are calculated based on the definition of the community within the BC Act and EPBC Act.
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4.2.3 Threatened flora

Ten threatened flora listed under the BC Act and/or EPBC Act species were recorded in the Project area
during field surveys and may be impacted by the Project. These species are listed in Table 4.3.

Table 4.3 - Threatened flora recorded in the Project area

Scientific name Common name Conservation status?

Bertya opponens Coolabah Bertya \% \%
Diuris tricolor Pine Donkey Orchid Vv -
Lepidium aschersonii Spiny Peppercress \%

Lepidium monoplocoides Winged Peppercress E1 E
Myriophyllum implicatum - CE -
Polygala linariifolia Native Milkwort E1 -
Pomaderris queenslandica Scant Pomaderris E1 -
Pterostylis cobarensis Greenhood Orchid \% -
Commersonia procumbens® - \%

Tylophora linearis - Vv E

Notes:

a - CE = Critically Endangered, E = Endangered (EPBC Act), E1 = Endangered (TSC Act) and V = Vulnerable.

b - Species listed as Androcalva procumbens, synonym for Commersonia procumbens, in EPBC 2014/7376. Note a recent
taxonomic revision moved the species to a new genus, Androcalva, but Commersonia is used in this document for consistency
with SSD-6456.

4.3 Fauna and habitat
4.3.1 Threatened and migratory fauna

Sixteen birds, ten mammals and one reptile listed as threatened under the BC Act, three mammals and
one bird listed as threatened under the EPBC Act and five birds listed as migratory under the EPBC Act
were recorded within the Project area during the field surveys, as presented in Table 4.6. Matters of
National Environmental Significance (MNES) considered relevant to the Project under the EPBC
approval (2014/7376) are also provided in Table 4.4 below.
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Table 4.4 - Threatened and migratory fauna recorded in the Project area

Conservation
status?

Scientific name Common name

BC EPBC
Act Act

Apus pacificus Fork-tailed Swift - M, Mar Migratory bird
Ardea modesta Great Egret, White - Mar Wetland bird
Egret
Ardea ibis Cattle Egret - Mar Wetland bird
Artamus cyanopterus Dusky Woodswallow \% - Woodland bird
cyanopterus
Calyptorhynchus lathami | Glossy Black- \% - Hollow-dependent bird
Cockatoo
Chthonicola sagittata Speckled Warbler \Y, - Woodland bird
Daphoenositta chrysoptera| Varied Sittella - Woodland bird
Ephippiorhynchus Black-necked Stork E - Wetland bird
asiaticus
Glossopsitta pusilla Little Lorikeet \% - Hollow-dependent bird
Grantiella picta Painted Honeyeater \% \% Woodland bird
Hirundapus caudacutus White-throated - M, Mar Migratory bird
Needletail
Melanodryas cucullata Hooded Robin (south- \% - Woodland bird
cucullata eastern form)
Merops ornatus Rainbow Bee-eater - Mar Migratory bird
Myiagra cyanoleuca Satin Flycatcher - M, Mar Migratory bird
Neophema pulchella Turquoise Parrot \% - Hollow-dependent bird
Plegadis falcinellus Glossy Ibis - M, Mar Migratory bird
Pomatostomus temporalis | Grey-crowned \Y - Woodland bird
temporalis Babbler (eastern
subspecies)
Stagonopleura guttata Diamond Firetail \% - Woodland bird
Circus assimilis Spotted Harrier \% - Raptor
Falco subniger Black Falcon \% - Raptor
Hieraaetus morphnoides | Little Eagle \% - Raptor
Lophoictinia isura Square-tailed Kite \% - Raptor
Ninox connivens Barking Owl \Y - Hollow-dependent bird
Tyto novaehollandiae Masked Owl \% - Hollow-dependent bird
Cercartetus nanus Eastern Pygmy- \% - Arboreal mammal
possum
Petaurus norfolcensis Squirrel Glider \% - Arboreal mammal
Macropus dorsalis Black-striped Wallaby E - Terrestrial mammal
Pseudomys pilligaensis Pilliga Mouse \% \% Terrestrial mammal
Chalinolobus picatus Little Pied Bat \% - Microchiropteran bat
Miniopterus schreibersii Eastern Bentwing-bat \% - Microchiropteran bat
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Conservation
status?

Scientific name Common name

BC EPBC

Act Act

oceanensis

Nyctophilus corbeni South-eastern Long \% \%
eared Bat / Corben's

Long-eared Bat

Microchiropteran bat

Saccolaimus flaviventris Yellow-bellied \% - Microchiropteran bat
Sheathtail-bat

Vespadelus troughtoni Eastern Cave Bat \Y, - Microchiropteran bat

Hoplocephalus bitorquatus| Pale-headed Snake \% - Reptile

Notes:

CE = Critically Endangered, E = Endangered (BC Act/EPBC Act), V = Vulnerable, M = Migratory (EPBC Act) and Mar = Marine
(EPBC Act).

Table 4.5 - MNES under the EPBC Act approval relevant to the Project area

EPBC Act
status

Common name

Scientific name

Brigalow — Belah open Brigalow woodland E Community

forest/woodland on alluvial often

gilgaeied clay from Pilliga Scrub to

Goondiwindi, Brigalow Belt South

Bioregion

Weeping Myall open woodland of Weeping Myall woodland E Community

the Darling Riverine Plains and

Brigalow Belt South Bioregions

Anthochaera phrygia Regent Honeyeater CE Woodland bird

Lathamus discolor Swift Parrot CE Hollow-dependent bird

Polytelis swainsonii Superb Parrot \Y Hollow-dependent bird

Phascolarctos cinereus Koala \Y, Arboreal mammal

Dasyurus maculatus Spotted-tail Quoll E Terrestrial mammal

Pseudomys pilligaensis Pilliga Mouse \% Terrestrial mammal

Nyctophilus corbeni South-eastern Long-eared \% Microchiropteran bat
Bat

Bertya opponens Coolabah Bertya \% Perennial shrub

Lepidium aschersonii Spiny Peppercress \% Perennial herb

Lepidium monoplocoides Winged Peppercress E Perennial herb

Androcalva procumbens Androcalva procumbens \% Perennial shrub

Tylophora linearis Tylophora linearis E Perennial herb

Notes:

CE = Critically Endangered, E = Endangered (BC Act/EPBC Act), V = Vulnerable

Santos Ltd | Narrabri Gas Project | Biodiversity Management Plan - Phase 1 | 11 November 2022 | 0041-150-PLA-0009 24



4.3.2 Key threatened fauna habitat

Nine fauna habitat types occur within the Project area:
® Water bodies (lakes and dams)
® Closed forest
® Riparian woodland
*  Shrubby woodland
* Heathy woodland
®  Shrub grass woodland
® Grassy woodland
®* Heath

* Grassland

4.4 Pest plants and animals

Four Weeds of National Significance (WoNS), six State Priority and eight Regional Priority weeds were
identified within the Project area, as presented in Table 4.4.

Table 4.6 - Pest plants - WoNS and Priority Weeds recorded in the Project area

Scientific name Common name WoNS State Priority Regional

weed priority weed

Bryophyllum delagoense | Mother-of-Millions N Y Y
Cestrum parqui Green Cestrum N N Y
Harrisia spp. Harrisia cactus N N Y
Lycium ferocissimum African Boxthorn Y Y Y
Olea europaea subsp. African Olive N N Y
cuspidata

Opuntia aurantiaca Tiger Pear Y Y Y
Opuntia stricta Prickly Pear, Common Pest Pear Y Y Y
Opuntia tomentosa Prickly Pear, Velvet Tree Pear Y Y Y
Parthenium sp. Parthenium Y Y N
Ricinus communis Castor Oil Plant N N Key emerging

weed
Solanum sp. Y Y Y
Notes:

Listed in State of NSW 2019. North West

Recent reports within and near the project area for Parthenium sp and Harrisia spp. Cactus have been included, but have not
been recorded in the Australian Virtual Herbarium (AVH, 2021) or the BioNet Atlas (DPIE 2021) at the time of writing.

Five birds and 12 mammals listed as feral species were recorded in the Project area, as presented in
Table 4.5.
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Table 4.7 - Pest animals recorded in the Project area

Canis lupus familiaris Wild Dog

Felis catus Cat

Vulpes vulpes Red Fox

Bos taurus Cow

Capra hircus Goat

Equus sp. Horse

Lepus capensis Hare

Sus scrofa Pig

Oryctolagus cuniculus Rabbit

Ovis arues Sheep

Mus musculus Mouse

Rattus rattus Rat

Streptopelia chinensis Spotted Turtle-dove
Sturnus tristis Common Myna
Sturnus vulgaris Starling

Passer domesticus House Sparrow
Turdus merula Eurasian Blackbird

Santos Ltd | Narrabri Gas Project | Biodiversity Management Plan - Phase 1 | 11 November 2022 | 0041-150-PLA-0009



5. Project impacts

5.1 Direct impacts

5.1.1 Project overview

Construction and operation of the Project would result in the removal of up to 988.8 ha of native
vegetation. The EIS determined that the indirect impacts of the Project will be equivalent to the removal
of an additional 181.1 ha of native vegetation. When combined, this equates to a total impact of
approximately 1,169.9 ha of vegetation or the removal of approximately 1.5% of native vegetation from
the Project area. Upper disturbance limits of the Project are provided in Table 5.1. About half of the
vegetation removed during construction of the Project will be immediately rehabilitated post
construction. This stage of rehabilitation occurs prior to decommissioning and rehabilitation of the
operational areas. The rehabilitation will occur across approximately half of the construction area,
leaving access roads, maintenance areas, infrastructure footprints and any other areas required to be
clear within lease areas and along infrastructure routes for operational management. See the Project
Rehabilitation Management Plan for further details.

5.1.2 Phase 1

Preliminary Phase 1 impacts were calculated by intersecting the Project footprint with the approved
Project EIS vegetation mapping where clearing of native vegetation is required. Final Phase 1 impacts
will be calculated following completion of micro-siting processes including cultural heritage clearance in
accordance with the approved Aboriginal Cultural Heritage Management Plan. The final Phase 1 impact
area will be approved as part of the first Field Development Plan.

Based on preliminary impact calculations, the largest area of impact will occur in Narrow-leaved Ironbark
- White Cypress Pine-Buloke tall open forest (Table 5.1). Approximately 0.5 ha of Fuzzy Box Woodland
on alluvial soils of the south western slopes, Darling Riverine Plains and Brigalow Belt South bioregions
EEC along Bohena Creek Road may be impacted during the Phase 1 development. Impacts to
threatened species for Phase 1 have been calculated using modelling and impact area predictions from
the Project EIS (Table 5.2 and Table 5.3). Following the transition from the Framework for Biodiversity
Assessment to the Biodiversity Offset Scheme, an application for reasonable equivalence was made for
the credit liability of the project, which is detailed in the BOS. In the transition the Black-striped Wallaby
were moved from ‘species credits’ to ‘ecosystem credits’ species and the credit liability was therefore
reduced to zero as ‘species credits’ can no longer be generated for the species. The Regent Honeyeater
remained a dual credit species, i.e. both ‘species credit’ and ‘ecosystem credit’, species however only
impacts to mapped important habitat areas incur a ‘species credit’ liability. No mapped important habitat
areas occur within the project area. Accordingly, the credit liability for this species was also reduced to
zero. Offsetting of impacts to these species mapped habitat consistent with the Project EIS is not
reported further as the corresponding habitat for these species in the region will be protected through
the retirement of ecosystem credits for associated PCTs.

Note, indirect and cumulative impacts to threatened fauna habitat have been calculated as proportions
of direct impacts to remnant native vegetation. Conversely, indirect impacts to PCTs and threatened
flora have been calculated as a proportion of the upper limit of the modelled impacts to PCTs. Impact
calculations for offsetting purposes of indirect and also cumulative impacts will be addressed in the
Phase 2 development plan in accordance with SSD 6456 conditions of consent.
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Table 5.1 - Phase 1 direct impacts to native vegetation

Plant Community Type Condition Phase 1

direct
impacts (ha)

141 - Broombush - wattle very tall shrubland of the Native NA121 | NA121 0.60
Pilliga to Goonoo regions, Brigalow Belt South Vegetation

Bioregion

404 - Red Ironbark - White Bloodwood -/+ Burrows Native NA124 | NA326 1.20
Wattle heathy woodland on sandy soil in the Pilliga Vegetation

forests

405 - White Bloodwood - Red Ironbark - cypress pine Native NA124 | NA390 0.97

shrubby sandstone woodland of the Pilliga Scrub and Vegetation
surrounding regions

408 - Dirty Gum (Baradine Gum) - Black Cypress Pine | Native NA124 | NA279 3.52
- White Bloodwood shrubby woodland of the Pilliga Vegetation

forests and surrounding region

40X - White Bloodwood — Dirty Gum — Rough Barked Native NA124 | NA390 3.55
Apple heathy open woodland on deep sand in the Vegetation

Pilliga forests

202 - Fuzzy Box Woodland on alluvial brown loam Native NA141 NA141 0.47
soils mainly in the NSW South-western Slopes Vegetation

Bioregion

88 - Pilliga Box - White Cypress Pine - Buloke shrubby | Native NA179 | NA179 0.05
woodland in the Brigalow Belt South Bioregion Vegetation

399 - Red gum - Rough-barked Apple +/- tea tree Native NA197 | NA255 0.03
sandy creek woodland (wetland) in the Pilliga - Vegetation

Goonoo sandstone forests, BBS Bioregion

401 - Rough-barked Apple - red gum - cypress pine Native NA197 | NA338 1.98
woodland on sandy flats, mainly in the Pilliga Scrub Vegetation

region

398 - Narrow-leaved Ironbark - White Cypress Pine - Native NA227 | NA314 12.32

Buloke tall open forest on lower slopes and flats in the Vegetation
Pilliga Scrub and surrounding forests in the central
north BBS Bioregion

Total 24.69

Table 5.2 - Phase 1 estimated direct impacts to flora species using modelling from the EIS

Scientific name Phase 1 direct impacts (individuals)

Bertya opponens (Coolabah Bertya) 0

Diuris tricolor (Painted Diuris)

Lepidium aschersonii (Spiny Peppercress)

Polygala linariifolia (Native Milkwort)

2
0
Lepidium monoplocoides (Winged Peppercress) 0
6
0

Pomaderris queenslandica (Scant Pomaderris)
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Scientific name Phase 1 direct impacts (individuals)

Pterostylis cobarensis (Cobar Greenhood Orchid) 178
Commersonia procumbens (Commersonia procumbens) 86
Tylophora linearis (Tylophora linearis) 14

Table 5.3 - Phase 1 estimated impacts to fauna species habitat

Scientific name Phase 1 direct impacts (area)

Eastern Pygmy-possum (Cercartetus nanus) 23.5
Pale-headed Snake (Hoplocephalus bitorquatus) 241
Squirrel Glider (Petaurus norfolcensis) 241
Koala (Phascolarctos cinereus) 247

5.2 Indirect impacts

Phase 1 is anticipated to have minimal indirect impacts due to the scale of the clearing (i.e. less than 30
ha of native vegetation) related to the Project footprint and the extensive use of existing roads and
tracks. Indirect impacts on flora and fauna during construction and operation of the Project would occur
at varying magnitudes and include:

*  Fragmentation — the Phase 1 development will result in minimal increases to fragmentation
within the project area. Three of the proposed well pads occur on cleared grazing land and the
remaining eight occur in existing vegetation. The vast majority of the linear infrastructure is
collocated with existing tracks and trails to minimise increasing fragmentation. Phase 1 will
have minimal effects on creating barriers to movement and dispersal, which can result in
genetic isolation of populations. Minor increases in edge effects will occur along the new
access track to well pads NA-6745-06 and NA6745-07.

* Noise — Construction and operation of Phase 1 will cause small localised increases in noise
levels in the project area. The vast majority of impacted areas within the Phase 1 footprint will
only experience temporary increases in noise during construction, i.e. flowlines and coreholes.
Long-term noise impacts will occur at production well pads. These increased noise levels can
impact fauna species. Some fauna species would likely tolerate an increase in noise, while
others may not, causing them to leave the affected area or making the area less desirable for
foraging, nesting and breeding. Noise impacts will be minimised through the Noise
Management Plan and monitored through the soundscape analysis as part of the Plan
monitoring program.

® Traffic — Minor increased traffic will occur primarily along X-line road, an existing and
substantial public road, in the project area during construction and operation. The additional
traffic could result in a minor increase in the indirect impacts to flora, via raised dust levels,
and fauna, through potential for vehicle strike and habitat degradation through increased edge
effects and disturbance levels (light, noise and dust).

* Fencing — Phase 1 includes 11 well pad areas that will require permanent fencing during
operation. Fencing (temporary and permanent) installed around well pads and other
infrastructure during construction and operation of the Project could present a hazard to fauna
through entanglement. Some fauna are known to be impacted by fencing entanglement,
especially nocturnal species such as bats, gliders and owls and also macropods. Linear
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infrastructure construction will account for most of the temporary fencing requirements with
fencing associated with this activity relatively minor in extent. ‘Fauna friendly’ exclusion fencing
(i.e., without barbed wire) will be installed to minimise any tangling impacts (unless determined
otherwise under a land access agreement).

Light — Construction of Phase 1 of the Project will result in a minimal increase in light in the
project area both due to artificial light sources and by vegetation clearance opening up gaps
in intact canopy cover. Installation of artificial lighting will follow the relevant guidelines and
standards to minimise light spill. Lighting increases will be restricted to the new linear
infrastructure routes connecting well pads to collocated linear infrastructure and well pads
(artificial lighting at all well pads and canopy gaps will be created at eight of the eleven well
pads). Impacts of artificial light from vehicles and machinery on nocturnal fauna, potentially
disrupting movement and behaviour, will be limited to the construction phase. Increased
sunlight reaching through the canopy would have the most impact on flora species and could
change the species composition to favour species that are more tolerant of increased light
conditions.

Weed invasion — The increased risk of weed invasion and spread throughout the project area
will be managed through implementation of the Pest Plant and Animal Control Protocol
(Attachment 3). Dispersal of weed propagules into areas of native vegetation could occur
through vegetation clearing, erosion and from the movement of workers and vehicles. An
increase in weeds may impact the composition of vegetation communities and habitat for flora
and fauna species in the project area. The majority of threatened flora species recorded in the
project area are threatened by habitat degradation through weed invasion.

Feral fauna — Phase 1 of the Project will have a minimal effect on facilitating easier feral fauna
access throughout the project area as there are relatively few new tracks being created for
linear infrastructure. Phase 1 only includes 11 well pads, three of which occur on cleared
agricultural land and seven of the well pads will be located relatively close together in a largely
cleared location, further reducing the area of facilitated access. The indirect impacts would be
minor but effect all fauna species to a degree, particularly ground foraging species that are
favoured as prey by foxes, dogs and cats. Feral fauna would also introduce added competition
stress on native species. For example, there is potential for increased competition for habitat
and foraging resources between Pseudomys pilligaensis (Pilliga Mouse) and Mus musculus
(House Mouse). Feral fauna will be managed through the implementation of the Pest Plant
and Animal Control Protocol.

Fire — The risk of fire during construction and operation of the Project will be managed using a
hot works procedure and specialised training to minimise the risk of accidental fires. Evidence
to date suggests that Santos’ presence in the Project area has contributed to increased rapid
identification of naturally occurring fires (through lightning strikes) and subsequent control.
Changes to natural fire regimes can adversely affect vegetation community composition and
structure. Furthermore, bushfire risks are considered minimal as risk will be mitigated through
design measures, for example burying of infield infrastructure. Risks related to bushfire will be
managed through the Project Bushfire Management Plan.

Dust, erosion and sedimentation — Indirect impacts from dust, erosion and sedimentation
during construction of the Project will be managed through implementation of the Erosion and
Sediment Control Plan and the Dust Suppression Protocol. The risk from these indirectimpacts
are created through vegetation removal, excavations and vehicular traffic (as described
above). The accumulation of dust can impact on the habitat and growth of flora species and
communities. Dust created during construction will be short-term and removed by wind and
rain and is not expected to have a prolonged effect on plant physiology.
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® Hydrological change — Modification to the surface layout in the project area could impact the
hydrology of the project area through altering water flow and filtration. There are no anticipated
impacts on the aquatic environment for Phase 1.

* Accidental leaks and spills — Accidental leaks and spills during construction of the Project could
impact vegetation and fauna species if ingested. Controls implemented through the Pollution
Incident Response Management Plan will ensure any spills are mitigated and where required
appropriately managed.

®  Hunting and collecting — Increased indirect impacts from hunting and collecting are expected
to be minimal for Phase 1, given the impacts are largely limited to collocated linear
infrastructure and well pads along existing roads or fenced private property. Operation of
Phase 1 is unlikely to affect permeability of the project area, but may increase public
knowledge of the project area to hunters and illegal collectors. These impacts are expected to
be further reduced by the presence of staff and contractors within the Project area as a
disincentive to access areas of the Pilliga for illegal hunting and collecting activities.
Observations of illegal hunting or collecting of flora or fauna materials should be recorded and
appropriate personnel should be notified.

The indirect impact on fauna habitat equates to less than 0.3 % of additional impact on foraging or
breeding habitat for the threatened fauna species assessed in the EIS.

5.3 Fauna habitat removal

The removal of native vegetation in the Project area would result in the removal of known or potential
fauna foraging, breeding, roosting, sheltering and dispersal habitat. Less than 2 % of habitat will be
directly impacted for all threatened and migratory fauna species in the Project area.

The precise location of infrastructure will be determined through the ecological scouting framework
(micro-siting). Micro-siting is expected to result in an impact reduction from 146 hollow-bearing trees to
120 hollow-bearing trees during construction of Phase 1 of the Project. The estimated impact to hollow-
bearing trees based on the Project EIS modelling indicated the number of hollow-bearing trees would
be approximately 300 hollow trees, indicating micro-siting could reduce the impact to important habitat
features. This estimate was based on hollow size class data collected during the field surveys averaged
out across each PCT and does not take into account the ecological scouting framework (micro-siting)
implemented under the Field Development Protocol prior to construction to maximise avoidance of
significant hollow-bearing trees. Previous assessments have shown that between 20% and 80%
reduction in clearing of significant hollow bearing trees can be achieved by implementing the ecological
scouting framework (micro-siting) to site infrastructure.
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6. Biodiversity management measures

6.1  BMP interaction with other management plans

A number of plans may interact with the implementation of the BMP. Where any actions or requirements
of another management plan may impact upon biodiversity matters and are within the bounds of impacts
assessed under the EIS, then the Avoid, Minimise and Mitigate principles must be implemented and
documented.

The Biodiversity Management Plan and the Rehabilitation Management Plan have integrated measures
due to the biodiversity credit requirements identified in Table 10 [of the CoC]. When Santos meets the
ecological rehabilitation completion criteria in the RMP to the satisfaction of the BCS, this can be used
to offset relevant ecosystem and/or species credit liability for Residual Credits.

Other relevant plans include but are not limited to the following:

* Field Development Protocol;
® Aboriginal Cultural Heritage Management Plan;
*  Water Management Plan and subplans; and

* Bushfire Management Plan
A description of interaction between the BMP and other management plans is provided in section 1.7.

6.2 Avoiding and minimising impacts to biodiversity values

The project (and BMP) has been designed to follow the avoid, minimise, mitigate (e.g. rehabilitation)
and offset hierarchy, where residual impacts of the Project are offset as a last resort. A summary of the
Projects’ avoidance and mitigation measures are detailed below. Project offsets are detailed in the BOS
(Attachment 1).

Santos will implement a number of avoidance and mitigation measures to be included in the design of
the Project to minimise potential impacts on terrestrial flora and fauna. These include:

° minimising surface disturbance using a stacked lateral well design and multiple wells on a well
pad;

®* maximising the use of previously cleared areas for seismic survey;

* centralising much of the major fixed facilities at the Leewood site outside of the Pilliga forest
to minimise vegetation clearing;

® co-locating linear infrastructure such as gas and water gathering systems and access tracks
with existing roads, access tracks and disturbance corridors, and placing major facilities in
previously cleared areas, where practicable. Further micro-alignment may be undertaken to
minimise impacts on known ecological constraints such as threatened species and hollow-
bearing trees, if practicable.

* implementing the Field Development Protocol for siting project infrastructure. The Protocol
ensures that the planning, design and construction phases of the field infrastructure are
undertaken in accordance with approval conditions including the locational criteria under
consent condition B1. The following locational criteria are relevant to biodiversity:

e No surface infrastructure within 200 metres of Yarrie Lake property boundary
e No surface infrastructure within 50 metres of Brigalow State Conservation Area
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e No sub-surface infrastructure below Brigalow State Conservation Area, from the
ground surface to a depth of at least 110 metres

¢ No surface infrastructure within 50 metres of Brigalow Nature Reserve

¢ No disturbance of more than 988.8 hectares of native vegetation (including derived
native grassland)

¢ No disturbance beyond the limits by vegetation type as identified in Table 8

¢ Nodisturbance beyond the limits by threatened flora species type as identified in Table
9

e No disturbance beyond the limits by threatened fauna species type as identified in
Table 10 of SSD6456.

preparing and implementing an ecological scouting framework (Appendix C), to identify the
most suitable areas for proposed field infrastructure to be positioned within a given location in
order to maximise avoidance of sensitive biodiversity values;

maximisation of salvage, transplanting and/or propagation of any threatened flora found during
pre-clearance surveys, in accordance with the Translocation Guidelines, where reasonable
and feasible;

a clearing procedure to further reduce the Project’s impact on flora and fauna, including
threatened and migratory species, populations and ecological communities;

progressive partial rehabilitation of cleared area;

maximisation of salvage of resources including tree hollows, vegetation and soil resources for
beneficial re-use where reasonable and feasible; and

implementation of a Pest Plant and Animal Control Protocol (Attachment 3).

6.2.1 Field Development Protocol including ecological scouting framework (micro-

siting)

Santos will implement the Field Development Protocol throughout the planning, design and construction
phases of the field infrastructure in accordance with approval conditions, to direct development away
from sensitive ecological and cultural features. This addresses the avoidance and minimisation of direct
and indirect impacts by implementing the following steps:

Step 1: Conceptual design -Define the next stage of development relative to exclusion areas,
including the conservation areas and biodiversity upper disturbance limits identified in Table 1
(Locational Criteria), condition B1 of the consent.

Step 2: Desktop review — Refine desktop locations using ecological sensitivity mapping and
other mapped constraints to minimise impacts on higher ecological sensitivity classes.

Step 3 — Review cumulative disturbance against probabilistic estimates of disturbance (upper
disturbance limits).
Step 4: In-field micro-siting. Undertake field scouting following the procedures described in
Step 4 of the Field Development Protocol

a. Define proposed layout of infrastructure within development area.

b. Ecological site scouting of defined area and buffer areas (approximately 50 m beyond
boundary of one-hectare well pad sites and six metres either side of 12 metre linear
infrastructure easements).

c. Recommend refined infrastructure locations and alignments to maximise avoidance
based on ecological data collected.
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d. Constructability scouting of recommended infrastructure locations and alignments to
confirm preferred locations/alignments.

e. Cultural heritage pre-clearance survey of preferred locations/alignments in
accordance with the Aboriginal Cultural Heritage Management Plan. If Aboriginal
cultural heritage sites are encountered in the recommended area then the survey area
will extend to the original defined area (Step 4a) plus buffer in the vicinity of the find.
The procedures outlined in the ACHMP will be implemented, including the avoidance
commitments by Aboriginal site type. Where a re-positioning of infrastructure to avoid
Aboriginal cultural heritage features can be conducted without causing additional
impact to ecological features and attributes, the alignment will be modified
immediately. Otherwise, an iterative approach will be followed to ensure overall
ecological impact is minimised when complying with avoidance commitments by
Aboriginal site type.

* Step 5: Survey and mark-out final infrastructure locations and alignments.
* Step 6: Finalise detailed design and management practices.,

* Step 7: Final check of design against locational criteria, regulatory conditions and management
plans.

* Step 8: Prepare and submit Field Development Plan. The Field Development Plan will include
field survey results and quantify impacts of that stage of development.

6.2.1.1 Unexpected finds

In the event a previously undetected threatened ecological community or species is identified within the
micro-siting footprint, every effort will be made to avoid the entities. Micro-siting activities allow for
flexibility in project design, through exploration of alternative route or placement options to provide
opportunities for avoidance of impact to threatened species. In cases where this is not possible, a
modification to the Project approval may be required. This does not apply to species listed after the date
of approval.

6.2.1.2 Entities listed after the approval date

Micrositing surveys will target all threatened entities regardless of listing date. While no obligation exists
to avoid entities listed after the approval date, all reasonable and feasible efforts will be made to avoid
or minimise the impacts to these entities. In cases where a prioritisation conflict arises between an entity
with an upper disturbance limit under SSD 6456 and an entity listed after the approval priority will be
given to the entity with the higher listing status, i.e. Critically endangered > Endangered > Vulnerable,
except where doing so will result in exceedance of the approved upper disturbance limits over the
lifetime of the project. In cases where the listing status is the same priority will be given to the entity
listed in SSD 6456. Exceptions to this guidance may occur on a case-by-case basis and will be justified
in the relevant Field Development Plan.

6.2.2 Pre-clearance and clearing procedure

Santos will implement a pre-clearing procedure to minimise impacts or risk to fauna during vegetation
removal. The purpose of the procedure is to identify and demarcate fauna and fauna habitat occurrence
in the proposed clearing area, encourage fauna to relocate prior to habitat clearing and safely relocate
fauna during clearing activities. The pre-clearance and clearing procedure provides guidance on the
methods and steps to be taken to achieve the minimisation, such as demarcation of the clearing areas,
describing the types of significant fauna habitat features to be flagged and the process for allowing
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resident fauna to naturally vacate the area wherever reasonable and feasible. For non-relocatable fauna
detected in the clearing area works may be rescheduled to allow time for the individuals to self-relocate
where reasonable and feasible.

Operations will be supervised by an appropriately qualified ecologist or fauna spotter-catcher. A detailed
clearing procedure is provided in Appendix D. A summary of the key steps to be followed from this
procedure are:

* planning, demarcation of approved disturbance area and environmental protection exclusion
zones, habitat mark-up and walk-through;

* translocation, propagation and/or salvage of threatened flora;

® slash shrub and ground layer (under scrubbing);

* tap or agitate hollow-bearing trees the day prior to felling and leave overnight;
® remove hollow-bearing trees;

* salvage of tree hollows; and

® positive communication is maintained throughout the clearing process.

Lessons learnt from previous tree-felling operations have highlighted a number of potential risks that
highlight the imperativeness of following the procedure accurately, including:

® positive communication is required to minimise the risk to personnel entering the exclusion
zone and prevent fauna injury during the clearing process;

* adequate time between slashing vegetation, hollow-bearing tree tapping and hollow-bearing
tree removal can reduce the occurrence of fauna during felling operation; and

* allowing adequate time for felled hollow-bearing trees to remain undisturbed is required and
can reduce the risk to fauna.

To minimise impacts upon native fauna during sensitive periods, limits to the total amount of native
vegetation cleared during key breeding seasons will be adhered to. The native vegetation clearing limits
during key breeding seasons are as follows:

* less than 50 per cent (494 ha) of total vegetation disturbance (988.8 ha) will occur outside the
most preferred period from March to June; and

* less than 20 per cent (197 ha) of total vegetation disturbance (988.8 ha) will occur during the
least preferred period from September to January

A reporting template to monitor and track cumulative vegetation removal is presented in Appendix D. It
may be used during the design of a site-specific development plan to assess the potential effect it will
have on the clearing limits for the Project overall. Following finalisation of a design the version can be
updated and stored for use in subsequent plans.

6.3 General mitigation measures

General mitigation measures to be implemented by Santos, have been provided in Table 6.1, outlining
the impact, the mitigation measure in place, the timing of the measure and what entity may be impacted.

Santos Ltd | | Biodiversity Management Plan - Phase 1 | 11 November 2022 | 0041-150-PLA-0009 35



Table 6.1 - Mitigation measures by impact

Impact Mitigation measure Threatened entity

General ecology management

General ecology A Biodiversity Management Plan (this plan) has been developed and includes management measures to minimise impacts to flora and fauna. Pre-construction Long-term All flora and fauna
management
Direct impacts
Vegetation removal, The pre-clearing procedure will identify key fauna habitat features (such as nests, hollow-bearing trees, and hollow logs) that will be removed using | Pre-construction Short-term Woodland birds, hollow-
habitat removal, removal the slow drop technique. dependent birds, raptors,
of threatened flora migratory birds, arboreal
individuals mammals, microchiropteran bats,
reptiles
Vegetation will be cleared in accordance with the clearing procedure to minimise impacts to fauna during vegetation removal. A suitably qualified Pre-construction, and | Short-term All fauna
ecologist or fauna handler will be present during clearing events. construction
The removal of large hollows >300 mm in diameter will be compensated for by a 1:1 replacement. Hollow salvage and nest box installation details Construction Short-term Woodland birds, hollow-
will be confirmed in the Field Development Plan. dependent birds, arboreal
mammals
Step three of the Field Development Protocol tracks vegetation clearance and threatened flora removal in each phase and ensures it is within the Pre-construction and Long-term All flora
approved overall limits. construction
Open trenches will be inspected once daily by a suitably qualified fauna handler. Data should be collected on the species, number of individuals Construction Medium-term Reptiles and mammals

captured and capture locations.

Vegetation clearing will be managed to minimise clearing during sensitive breeding periods for fauna. A hierarchical timing for clearing from most Construction Long-term All fauna

to least preferred is: March to June; February and July/August; and September to January.

Rehabilitation of impacted areas would occur as soon as practicable in accordance with the Rehabilitation Management Plan (RMP). Construction and Long-term All flora and fauna

A seed bank and seed collection procedure have been developed for the Project and is provided as Appendix F. decommissioning

The clearing procedure in Appendix D is designed to ensure clearing disturbance is contained within the development footprint. Furthermore, Construction and Long-term All flora and fauna

partial rehabilitation will reduce erosion and soil transportation. post-construction

During Phase 1 of the Project, seed collection will be carried out within the project area in accordance with Appendix F, and stored or propagated Prior to Phase 2 Short-term All flora

for later rehabilitation.

Translocation of threatened flora species will be conducted where reasonable and feasible on a case by case basis in accordance with the Pre-construction and Short-term Perennial shrubs and herbs
Guidelines for the Translocation of Threatened Plants in Australia (Vallee et al., 2004). Individuals and areas that will be subject to translocation construction

plans will be identified during the implementation of the Field Development Protocol for inclusion in the relevant Field Development Plan in
consultation with the required stakeholders.

Damage to native Environmental protection exclusion zones will be established at the boundaries of native vegetation to be protected, revegetation areas and Pre-construction, Long-term All flora
vegetation, damage to clearing boundaries to restrict access to vegetated or revegetated areas to be protected. Exclusion zones will be fenced with clearly visible construction and
rehabilitation areas flagging tape (or equivalent) with appropriate signage. Exclusion zone flagging will be installed prior to vegetation clearing activities and remain in decommissioning

place throughout construction.

Degradation and/or loss Topsoil will be managed in accordance with the Rehabilitation Management Plan — Appendix C Topsoil management and rehabilitation. Construction Medium-term Topsoll
of topsoil during clearing
and construction

Indirect site impacts

General indirect impacts The monitoring program (section 8) has been designed to monitor indirect impacts of the project, including noise, and provides an adaptive Pre-construction, Long-term All flora and fauna
management framework to address indirect impacts where required. construction and
operation
Fragmentation Infrastructure will be co-located with existing roads wherever practicable. Production well pads located no closer than 750 m to each other. Construction Short-term All flora and fauna

Refer also to above mitigation measures for vegetation removal.
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Mitigation measure

Threatened entity

Noise Noise mitigation design and engineering measures will be implemented as specified in the Noise Management Plan and the Field Development Design, construction Long-term All fauna
Protocol. and operation
Traffic The speed limit of 60 km/h within State Forests will be enforced. This speed limit will be reduced to 40 km/h in construction areas (i.e. lease areas Construction, Long-term All fauna
and service corridors constructed for the activity). Otherwise, the posted speed limit will apply. operation and
rehabilitation
Driving during high fauna activity periods (that is, from dusk through to dawn) will be minimised. Construction, Long-term All fauna
operation and
rehabilitation
Fencing ‘Fauna friendly’ exclusion fencing (without barbed wire) will be installed around well sites during operation unless determined otherwise under a Construction Short-term Terrestrial and arboreal
land access agreement.
Light Lighting will be focused on work sites during construction and on project infrastructure during operation to minimise light spill into adjoining areas. Construction and Long-term All fauna
operation
Lighting will be designed to meet Australian Standard AS 4282-2019 Control of the obtrusive effects of outdoor lighting and the Australian / New Construction and Short-term All fauna
Zealand Standard AS/NZS 1158:2010 Lighting for roads and public spaces for roadways and plant, as applicable. The design and operation of operation
night lighting would also consider the good lighting design principles documented in Dark Sky Planning Guideline: Protecting the observing
conditions at Siding Spring (NSW Department of Planning and Environment 2016)
Wherever possible only undertake construction during daylight hours to avoid impacts from light spill where this may be detrimental to species Construction Medium-term All fauna
habitat on adjoining lands.
Weed invasion Prior to earthworks, weeds listed as Priority Weeds under the NSW Biosecurity Act 2015 that are present on the site will be removed or treated Construction Short-term Flora
with herbicide to prevent or reduce their spread.
Weeds will be controlled in accordance with the Pest Plant and Animal Control Protocol. Construction, Long-term Flora
operation and
rehabilitation
Increased feral fauna Feral animals will be controlled in accordance with the Pest Plant and Animal Control Protocol. Construction, Long-term All flora and fauna
operation and
rehabilitation
No domestic pets (including cats or dogs) will be allowed within the development site. Construction, Long-term All fauna
operation and
rehabilitation
Fire Smoking should be restricted in the development site to decrease risk of a fire. Construction, Long-term All flora and fauna
operation and
rehabilitation
A bushfire hazard and risk assessment will be developed and implemented. Construction, Long-term All flora and fauna
operation and
rehabilitation
Fire risks and hazards will be managed in accordance with the Fire Management Plan Construction, Long-term All flora and fauna

Indirect downstream or downwind impacts

operation and
rehabilitation

Sedimentation, erosion Sedimentation, erosion and dust control will be managed in accordance with the Project Erosion and Sediment Control Plan and the Dust Construction, Long-term All flora and fauna
and dust Suppression Protocol. operation and
rehabilitation
Hydrological change Addressed in infrastructure placement and design (section 6.2). Riparian corridors (a stream plus a buffer), have been mapped for the Project. Design Short-term All fauna
Only linear infrastructure will intersect with riparian corridors.
A water management plan will be developed and implemented, to address issues associated with hydrological changes and water quality impacts Construction and Long-term All flora and fauna

for both surface and groundwater.

operation
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Mitigation measure

Threatened entity

Accidental spills and
leaks

Indirect facilitated impact

Hunting

All liquids (fuel, oil, cleaning agents, drilling liquids etc.) will be stored appropriately and disposed of at suitably licensed facilities. Construction, Long-term All flora and fauna
operation and
rehabilitation
Spill management procedures will be implemented as required. Construction, Long-term All flora and fauna
operation and
rehabilitation
A chemical management procedure will be developed to control and manage chemical use on site. This would ensure that no chemicals would Construction and Long-term All flora and fauna
enter aquatic environments through runoff or direct application. operation
. I
Observations of illegal hunting or collecting of flora or fauna materials should be recorded and appropriate personnel should be notified. Construction, Long-term All fauna

operation and
rehabilitation
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6.4 Pest Plant and Animal Control Protocol summary

6.4.1 Pest management hierarchy

The Pest Plant and Animal Control Protocol has been developed in consideration of the Santos Pest
Management Hierarchy, reproduced within the protocol. The top of the hierarchy is the prevention of
pests, which is the most effective and efficient means of managing pest plants and animals where they
are not yet present. To prevent new incursions of pest plants and animals, the Project will implement
the Santos Hygiene protocol and education through a project specific ecological induction for all Santos
staff and contractors.

Figure 6.1 - Santos Pest Management Hierarchy

Following prevention, the Pest Plant and Animal Control Protocol identifies six management streams for
dealing with pest species. The eradicate, contain spread, reduce occurrence and manage core
infestation streams all require specific controls for the individual pest species. The monitor and limited
action streams facilitate a prioritised and flexible approach to controlling pest plants during the Project.

6.4.2 Pest plant control methods

Pest plant control, beyond the Field Development Protocol and the Rehabilitation Management Plan,
will focus upon operational areas that are impacted or regularly utilised by the Project. These areas will
also include the mapped indirect impact areas and existing high traffic areas. Undeveloped areas with
low exposure, i.e. do not occur along regular access routes or are outside of the development footprint
and indirect impact buffer (approximately 50 m beyond boundary of one-hectare well pad sites and six
metres either side of 12 metre linear infrastructure easements), to Narrabri Gas Project activities or
facilitated access will not be subject to the plan.
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Following the failure of the prevention and identification of pest plants through the Field Development
Protocol, ecological scouting framework and hygiene protocol, ‘elimination’ and ‘minimisation’ strategies
will be implemented.

Elimination (or eradication) will be managed on a site-by-site basis within the development footprint and
will use best practice control methods for each species. If the elimination of the pest plant is
unachievable or not practical, minimisation (contain spread, reduce occurrence and manage core
infestation) will occur based on the risk assessment performed for each pest plant species.

6.4.3 Pest animal management approach

The program will utilise an integrated multi-species approach to feral animal control for two reasons:

® Targeting multiple feral species at the same time will provide substantial long-term cost
savings.

® ltis essential to minimise the potential for unintended trophic cascades.

The top-down predator effects and trophic relationships existing between the major feral animals present
within Australian ecosystems is a key management consideration for this control program. For example,
targeting foxes without also implementing control of feral cats has the potential to lead to an increase in
cat numbers, as they are released from predation by foxes. Equally, controlling feral grazing animals
without also controlling feral predators could lead to prey switching by feral predators to native animals.

Pest animal management will be conducted on the basis of detection and will be restricted to the
development footprint and indirect impact buffers, on the basis that sightings or evidence of pest animal
activity in the development footprint may have been facilitated by the increased accessibility created by
the development. Feral animal management will also be driven by the impact of the species, i.e.
predation of native species or herbivory and/or destruction of restoration areas. Specific control actions
suitable for the species that are likely to be detected are provided in the Pest Plant and Animal Control
Protocol.

6.4.4 Threatened flora and fauna

BC Act and EPBC Act listed flora and fauna species relevant to the project that are recognised as being
under threat of pest plants and animals are listed below in Table 6.2. The pest plant and animal
management methods and approach outlined above aim to minimise negative impacts to these species
due to pest plants and animals.

Table 6.2 - Threatened flora and fauna at risk of pest species impacts

Scientific name Common name Conservation
status?
BC Act EPBC

Flora Androcalva procumbens - \% \Y,
Bertya opponens Coolabah Bertya \% \%

Diuris tricolor Pine Donkey Orchid \% -

Lepidium aschersonii Spiny Peppercress \% Vv

Lepidium monoplocoides Winged Peppercress \% \Y,
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Scientific name

Common name

Conservation

status?
BC Act EPBC
Myriophyllum implicatum - CE -
Polygala linariifolia Native Milkwort -
Pomaderris queenslandica | Scant Pomaderris E -
Pterostylis cobarensis Greenhood Orchid \% -
Tylophora linearis - \% E
Birds Anthochaera phrygia Regent Honeyeater CE CE
Ardea modesta Great Egret, White Egret - Mar
Ardea ibis Cattle Egret - Mar
Artamus cyanopterus Dusky Woodswallow \% -
cyanopterus
Calyptorhynchus lathami Glossy Black-Cockatoo Vv -
Chthonicola sagittata Speckled Warbler \% -
Daphoenositta chrysoptera | Varied Sittella \ -
Glossopsitta pusilla Little Lorikeet \% -
Grantiella picta Painted Honeyeater Vv \%
Lathamus discolor Swift Parrot E CE
Merops ornatus Rainbow Bee-eater - Mar
Neophema pulchella Turquoise Parrot Vv -
Plegadis falcinellus Glossy lbis - M, Mar
Polytelis swainsonii Superb Parrot \% \%
Pomatostomus temporalis Grey-crowned Babbler \% -
temporalis (eastern subspecies)
Stagonopleura guttata Diamond Firetail \% -
Ninox connivens Barking Owl \Y -
Mammals Cercartetus nanus Eastern Pygmy-possum \Y -
Dasyurus maculatus Spotted-tail Quoll \Y E
Petaurus norfolcensis Squirrel Glider \% -
Phascolarctos cinereus Koala \Y E
Macropus dorsalis Black-striped Wallaby E -
Pseudomys pilligaensis Pilliga Mouse \% \%
Microchiropteran bats Chalinolobus picatus Little Pied Bat \% -
Miniopterus schreibersii Eastern Bentwing-bat \% -
oceanensis
Vespadelus troughtoni Eastern Cave Bat \% -

Notes:

CE = Critically Endangered, E = Endangered (BC Act/EPBC Act), V = Vulnerable, M = Migratory (EPBC Act) and Mar = Marine

(EPBC Act).
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6.5 Grazing and agriculture

The maijority of the Phase 1 development is located within State Forest where there are no grazing or
agricultural activities. The proposed new pilot and one new core hole are located on private freehold
land used for grazing. Santos’ activities on these properties will be managed through a Land Access
Agreement with the landholders. In addition, Property Management Plans, prepared as part of the Field
Development Plan in accordance with condition B4(h)(ii) will be developed in consultation with
landholders to ensure that coexistence of activities is managed effectively. This will ensure the Project
is able to meet its responsibilities and facilitate continued and future planned land uses at the individual
property level in consultation with landholders. The project area does not contain mapped biophysical
strategic agricultural land.

Santos proposes to irrigate treated amended produced water on its Leewood property during Phase 1
of the Project. The Irrigation Management Plan identifies measures to minimise impacts on biodiversity
from the irrigation activities. These include specific water quality criteria for produced amended water to
be irrigated, an irrigation schedule and monitoring (soil, shallow groundwater, and vegetation)
requirements.

The irrigation system has been designed to protect the Brigalow woodland and Pilliga Box-White
Cypress grassy open woodland native vegetation communities located on the northern boundary of the
site. A 10 m buffer has been implemented between the irrigated land and the native vegetation. Potential
for sprinkler mist to affect the native vegetation is minimised by using low-pressure drop nozzles. When
necessary, spans or individual nozzles can be shut down in susceptible areas. Regular visual
inspections along the boundary of the sprinkler system would be undertaken. The quality of the treated
water is such that there would be negligible impact on this vegetation community, and the pivot is
managed to avoid spray drift to this area.

6.6 Rehabilitation

All disturbances for the Project will be rehabilitated in accordance with the Rehabilitation Management
Plan required under consent condition B83. The Rehabilitation Management Plan identifies rehabilitation
objectives and preliminary and final completion criteria for each end land use, including native vegetation
communities. The completion criteria for rehabilitation provides targets or values for a variety of
performance indicators, for example, the slope, species diversity and groundcover. Indicators provide a
defined criterion to measure against in order to demonstrate the progress and success of rehabilitation.
The completion criteria have been developed consider site specific risks and final land use objectives
for each phase of rehabilitation so that the success can be quantitively tracked throughout the life of the
project. Examples of native ecosystem completion criteria include, but are not limited to:

* habitat features such as rocks, logs and small stumps have been recovered during vegetation
clearance activities, salvaged and stockpiled and used for final rehabilitation to the greatest
extent possible;

* seeds collected from native vegetation have been used in final rehabilitation to the greatest
extent possible;

* there are no significant weed infestations and weed presence is no greater in rehabilitated areas
than at reference sites; and

* there is representation of a range of species characteristics from each faunal assemblage group
(e.g. reptiles, birds, mammals), present in the ecosystem type, based on pre-Project fauna lists
and sighted within the three-year period.

For an extensive list of performance indicators and completion criteria, refer to section 9.1 of the
Rehabilitation Management Plan.
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Rehabilitation will aim to enhance vegetation connectivity and wildlife corridors. For native vegetation
communities, completion criteria include species richness and vegetation structure targets to be
measured against reference sites indicative of the surrounding vegetation. Where diversity or structural
targets are not being met, assisted regeneration, seeding and planting will occur with appropriate
canopy, sub-canopy, understory and ground strata species as required.

Rehabilitation areas will incorporate salvaged habitat features such as fallen logs and woody debris.

Topsoil stripped from disturbance areas will be managed in accordance with the Rehabilitation
Management Plan Appendix C — Topsoil Management and Rehabilitation for beneficial re-use within
rehabilitation areas and Project disturbance areas. There will be no additional land management
obligations once the land has met the rehabilitation completion requirements to the satisfaction of the
BCD in accordance with consent condition B49 and the site has been surrendered. Burning and
harvesting at a minimum will need to be excluded from the active rehabilitation sites to maximise the
success of rehabilitation.

6.7 Erosion and sediment control

Erosion and sedimentation impacts arising from vegetation disturbance processes will be controlled via
mitigation measures outlined in the Project Erosion and Sediment Control Plan. In general, the following
measures will be implemented where erosion and sediment controls (ESCs) are required:

All ESCs will be designed, installed and maintained in accordance with the guidance series
Managing Urban Stormwater: Soils and Construction — Volume 1 (Landcom, 2004) and 2E
Mines and Quarries (DECC, 2008);

ESCs when required, will be implemented at all sites associated with the construction activities,
including:

= access roads and tracks;
= standard lease pads or similar;
= RoWs.

* Relevant ESC measures will be implemented for each particular section of works prior to or in
conjunction with the commencement of topsoil stripping or earthworks; and

* Additional ESC measures will be implemented as required during construction work.

A comprehensive list of erosion and sediment controls to be implemented during the project are included
in the Project Erosion and Sediment Control Plan.

6.8 Bushfire

Several mitigation measures will be implemented to reduce the risk of damage to local biodiversity by
bushfire. Mitigation measures include:

e Management of ignition risks via:
0 restriction of smoking within the development site;
o restriction of machinery usage during periods of high bushfire risk;
o hot works controlled via Santos Work Permit Procedure;

e Training of personnel in bushfire hazards and risks via the Bushfire Awareness Program;
Bushfire risks and hazards will be managed in accordance with the project Bushfire Management Plan.
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7. Koala Research Program

In accordance with CoC B51(g), the BMP includes a Koala Research Program that:
i. Is designed to determine the location and size of remnant koala populations in the Pilliga Forest;
ii. Investigates why suitable areas of koala habitat may not be occupied by Koalas; and

iii. Guides adaptive management of the Koala population in the project area and any land-based
offset areas used to retire species credits for the Koala.

A proposal for the Koala research program has been developed in consultation with the stakeholders
identified in section 1.4 and is included as Attachment 2. The research proposal is for Phase 1 of the
Project only and therefore primarily focuses on determining the location and size of extant koala
populations in the Pilliga (consent condition B51(g)(i)). For subsequent phases of the Project, the results
of initial investigations will be used to determine reasons that suitable areas of habitat may not be
occupied (condition B51(g)(ii)) and adaptive management measures for koala populations in the Project
area and offset areas (condition B51(g)(iii)).

The methodology in the Koala Research Program proposal is indicative and will be refined, in
consultation with key stakeholders, throughout the program. This will include post-desktop consideration
of alternative survey techniques including (but not limited to) infrared drone, sound recognition, motion
sensor cameras, and fauna detector dogs.

The Koala Research Program may assist DPE’'s NSW Koala Strategy by informing key objectives of the
strategy through koala habitat data collection. Key objectives that may benefit from data collected via
the program include:

e 22,000 ha of koala habitat protected;

e 25,000 ha of koala habitat restored;

e baseline surveys in up to 50 populations;

e an ongoing monitoring program with 20+ population monitoring sites; and
e continue research in areas of key knowledge gaps.

Santos will implement the Proposal for Phase 1 and will update the BMP, and the KRP, prior to Phase
2. Further consultation with relevant stakeholders, in particular BCS and FCNSW, will occur as part of
this update.

A review of all available data will be routinely undertaken during the process of finalising preliminary
survey design and/or reporting on results of the KRP. It should be noted that the data being referred to
in the BCS and FCNSW submissions (i.e. results arising from the 5km x 5km acoustic / camera survey)
is not yet publicly available. The data from the study, once made available, will incorporated into the
overall project field survey design and preliminary records analyses.

The BCS submission additionally refers to an analyses of available landscape information as a means
of addressing the habitat component of the consent condition. Habitat use by koalas across the study
area is demonstrably and primarily influenced by the availability of preferred food tree species,
specifically ‘boxes’ and ‘red gums’. To address B51(g)(ii) it will thus be important for any positive sites
to be underlain by good mapping, which is of itself only part of the occupancy equation given that
presence of resident koala populations can be broadly demonstrated to be independent of habitat quality
because of social interplay at the local koala population levels.

The proposed KRP survey grid can be locked onto the 5km x 5km survey grid that is referred to in the

submissions, with the review and incorporation of available data from this grid and elsewhere to be
undertaken during the reporting stage. The KRP will also produce an underlying map of Preferred Koala
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Habitat based on the relative abundance of preferred koala food trees, informing data coming from
historical data and that derived from SAT sites sampled during the field work component; details to be
included in KRP.
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8. Biodiversity offsets

The Project will deliver biodiversity offsets in accordance with the Biodiversity Offset Scheme defined
within Part 6.2 of the BC Act through a BOS. The BOS will be implemented once approved by the
Planning Secretary. The strategy follows a three-step approach:

1. quantification of the impacts of the Project informed by the Framework for Biodiversity
Assessment (OEH, 2014) to guide the development of the offset strategy including direct,
indirect and cumulative impacts, as well as the contribution that undertaking progressive
rehabilitation post construction makes to reducing the overall offset liability (provided
rehabilitation meets the criteria defined in the Rehabilitation Management Plan and only
contributes to offsetting the final 30% of the estimated credit requirements for the Project as per
CoC B49);

2. undertaking ‘reasonable steps’ to locate like-for-like offsets, including:
(i) checking the Biodiversity Offset Scheme Credit supply register;

(i) liaising with the BCS and Narrabri Shire Council to obtain a list of potential sites that meet
the requirements for offsetting;

(iii) considering properties for sale in the area;
(iv) providing evidence of why offset sites are not feasible;

3. for the remaining offset liability to be held for eventual transfer into the Biodiversity Conservation
Fund.

The BOS proposes a phased approach to offsetting the impacts of the Project in line with the
development Phases, with a focus on delivery prior to commencement of Phase 2 (see Attachment 1).
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9. Biodiversity monitoring methods

9.1 Overview

The biodiversity monitoring program has been designed to be an adaptive and integrated program that
is based on sound scientific principles. These principles inform monitoring surveys and methodologies,
performance measures and reporting requirements.

Clear articulation of the aims and objectives of the biodiversity monitoring program and understanding
the resources required for delivery, provides clarity and reduces the complexity of a monitoring program
such as this.

The biodiversity monitoring program has been developed to match field development phases.
Monitoring for Phase 1 has been developed to allow statistical analysis of data collected to be
undertaken while also maintaining spatial representativeness across the Phase 1 Project area.
Subsequent development plans will expand upon this monitoring program, however as expansion
occurs, the initial monitoring effort and the universal applicability of reference sites will be considered
and incorporated into final program design. Ensuring the monitoring program remains achievable and
relevant is essential for a fit for purpose program.

The aim of the monitoring program is to:

* Monitor the environmental performance of the Project in relation to terrestrial biodiversity and
to contribute and support long-term ecological monitoring that is already being conducted in
the Pilliga Forest, by the NSW National Parks and Wildlife Service (NPWS), FCNSW and
Australian Wildlife Conservancy (AWC).

* Dialogue with these stakeholders of the Pilliga Forest has been initiated and any conversations
or communications will be used to inform the final monitoring program. It is expected the
indirect impacts of the project will have no discernible effect on the biodiversity of the Pilliga
Forest.

* To achieve this aim and assess the effects of the indirect impacts, the adaptive and integrated
monitoring program has been designed to:

® progressively establish an effective and relevant monitoring program for Phase 1,
while maintaining flexibility to account for future phases and simplify the complexities
of monitoring at the scale of the Project;

* account for the iterative nature of impacts, from field development, on-going gas field
planning and management;

* allow flexibility for implementing Trigger Action Response Plans (TARPs) should
monitoring triggers identify the need for management action or additional monitoring;

* lead with science, by providing a mechanism and program that can incorporate
advances in technology, efficiencies and scientific learnings (such as soundscape
analysis);

® ensure statistical evaluations are embedded with monitoring design and principles
(sound statistical design);

* Dbe fit for purpose, practical, reasonable and functional;
® incorporate qualitative and quantitative assessments;

* incorporate survey techniques that reduces chances of observer variability and
inconsistency;

® incorporate a data management plan; and
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* generate useful knowledge that contributes to the protection and conservation of
biodiversity in the Pilliga.

9.2 Impact tracking monitoring

Direct impacts for Phase 1 will be tracked through the implementation of the Field Development Protocol
and reported in the annual monitoring report. This will ensure impacts to all threatened entities do not
exceed the approved upper disturbance limits, including for MNES.

9.3 BMP monitoring program

Biodiversity monitoring will target assessment of indirect impacts, rehabilitation and pest species
occurrence using a series of reference, control and impact sites to determine any impacts at the local
or regional scale. The threatened flora and fauna targeted through biodiversity monitoring are previously
listed in Table 4.4. Some aerial migratory species (i.e. Fork-tailed Swifts), reptiles and raptors are
unlikely to be captured in the biodiversity monitoring program as they are not readily detected by passive
detection methods. These species have large home ranges and are unlikely to experience a detectable
indirect impact.

The monitoring program has been designed to efficiently capture data on ecosystem function within
indirect impact buffers and to enable valid statistical analyses. Measures of ecosystem function have
been selected to provide a holistic approach to biodiversity monitoring for the Project that can be used
to monitor the hospitability of the surrounding landscape and identify changes that may indicate a greater
than anticipated indirect impact to threatened entities or their habitat. Implementation of the monitoring
program will be progressive, in line with construction progress and the phases of the development.

The following program is specific to Phase 1 only and will form the basis of a broader program to be
expanded upon in subsequent phases of the development. Results of the methodology comparisons,
i.e. rapid BAM compared to full BAM vegetation plots and soundscape compared to conventional
acoustic surveys, will be provided to BCS for consultation as part of the monitoring program review.

9.3.1 BMP monitoring sites

Terminology for the monitoring program:

* Reference sites = aligned with existing FCNSW+*, where possible, otherwise located within
remnant vegetation representative of the same habitat type as impact and control sites within
the Project area;

® Control site = monitoring site within Project area at least 500 m from well pad and 300 m from
roads.

* Impact site = monitoring site within Project area adjacent to new linear infrastructure (i.e. road
or pipeline) or gas well.

®  Monitoring site = includes reference, control and impact sites.

® Habitat types = Shrub grass woodland, Heathy woodland, Riparian woodland and Shrubby
woodland.

Initially the monitoring program will establish paired monitoring locations within the two habitat types
hosting approximately 85% of the total impact of Phase 1:

4 Co-location of sites was proposed to leverage collaboration opportunities and the potential for reference data pre-dating
development. Santos understands that exposure to these factors may be unavoidable in a working forest and will work with
FCNSW to identify suitable monitoring sites.
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® Shrub grass woodland, i.e. PCTs 88 and 398 (approximately 15 ha)
* Heathy woodland, i.e. PCTs 40X, 405 and 408 (approximately 11 ha)

Each impact monitoring site will be established with paired impact and control plots within the same
habitat type. The treatment plots will include one within 50 - 100 m of a well pad and one in a control
area more than 500 m from the well pad and 300 m from roads as far as practicable.

Additionally, reference monitoring sites will be established outside the Project area within the two most
impacted habitat types for Phase 1 (three in each Shrub grass woodland and Heathy woodland) to
account for natural variation, including temporal and climatic changes. Wherever possible, reference
sites will be co-located with current FCNSW monitoring within the Pilliga and established as far as
possible within intact vegetation.

The establishment of the sites will aim to maximise spatial representativeness to avoid concentration of
monitoring effort that is not reflective of the overall project.

Monitoring sites should be established prior to construction commencement to allow for the collection
of site-specific baseline data. Where this is not possible, the nearest FCNSW monitoring location will be
used for baseline data reference.

Each monitoring site will have the following survey techniques conducted:

® Soundscape recording device — set up to record data for soundscape analysis, diurnal bird
surveys and microbat recordings.

* Rapid vegetation plot assessment, based on the Biodiversity Assessment Method (BAM)
® Photo monitoring point
° Baited camera trap

Initially, monitoring of the sites will occur twice a year. Changes to the schedule of monitoring, as well
as the rate of monitoring per site, will be reviewed for subsequent phases to ensure the program is fit
for purpose and achievable. The rotating design may change over time to adapt to the construction
schedule, response to adaptive management, and / or environmental anomaly (e.g. bushfire). The
monitoring program will be expanded progressively for subsequent phases of the development
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Figure 9.1 - Conceptual locations of Phase 1 monitoring locations
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9.3.2 Biodiversity monitoring methods

9.3.2.1 Monitoring survey timings

BMP monitoring surveys will be conducted in spring which represents the highest activity period for most
fauna species, and the highest diversity for native plant communities (including weeds). Following
closure and rehabilitation of a well pad or linear infrastructure area with a BMP monitoring site,
monitoring will continue until the completion criteria is met.

9.3.2.2 Vegetation surveys

The rapid vegetation integrity survey plot informed by the BAM, to achieve a rapid vegetation integrity
(condition) score, will be conducted concurrently with a BAM plot. Full BAM plots will follow the methods
described in the Biodiversity Assessment Method (DPIE, 2020). The intention of the rapid approach is
to provide a method that can rapidly generate a vegetation integrity condition score to measure change,
comparable to the full BAM method, while at the same time increasing efficiency and reducing observer
variability (common within the former Biobanking Assessment Method and current BAM). For phase 1
the methods will be compared and after two years of monitoring is complete a decision will be made
about which method to continue based on the outcomes of the comparison.

The use of hemispherical lenses or smartphone technology to capture projected foliage cover of canopy
and mid layers will be used to reduce observer variability in condition assessments. Four photographs
will be taken, at 130 cm above the ground level perpendicularly to the sky, within each 20 x 20m
monitoring plot and the foliage cover will be calculated using an appropriate application. Hemispherical
lens attachments for mobile devices as well as applications to record and process the images are readily
available. Photos should be taken in the morning or afternoon as direct sunlight overhead may distort
the imagery and confound the results. The results of the four photos should be averaged for each plot
to obtain a result for the plot. Photos should have a clear view of the canopy and be relatively
unobstructed by mid-storey cover and the photographer where possible.

The data collected for the rapid surveys includes all variables currently used in a BAM assessment but
uses bands to categorise results for each variable. The bands used are N/A, low (0.1 — 33.3% of
benchmark), moderate (33.34 — 66.6% of benchmark) and high (66.7%+ of benchmark). The variables
to be collected are common to both methods and include:

® Structure: an estimate of the overall percentage of each growth form group , i.e. sum percent
cover of each species in the following growth forms — trees, shrubs, grass & grass-like, forb,
fern and other

* Composition, a count of each distinct species (requires knowledge of species growth forms or
collection of reference material) i.e. species richness in each growth form — trees, shrubs, grass
& grass-like, forb, fern and other, (direct counts)

®  Function (recorded as per the BAM):
0 Number of large trees
Length of fallen logs

o Total litter cover
0 Regeneration present (stems <5cm diameter at breast height)
0 Number of stem size classes present (5 -9 cm, 10 — 19 cm, 20 — 29 cm, 30 — 49 cm,

50 — 79 cm and 80 cm+)

The vegetation surveys will utilise electronic devices (such as a smartphone) to improve data entry
efficiencies and real-time survey data management.
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The rapid survey technique (or a variation of) is currently employed by a number of NSW Government
agencies to determine vegetation condition, including DPE (BCS), Biodiversity Conservation Trust
(BCT) and Local Land Services (LLS).

9.3.2.3 Soundscape surveys

Sound recording is a low impact way to collect a lot of information about a site with little capital outlay
(see Ng et al. (2018) for an example cost analysis). A sound recorder can capture continuous data
through years while field surveys offer snapshots at given points in time, making sound an ideal
candidate for long term monitoring (such as through soundscape analysis) for applications such as
project impacts, offset maintenance and rehabilitation progress. The analysis of sound data can provide
an in-depth view of biological activity at the monitoring sites allowing detection of potential changes in
the use of indirectly impacted areas by biodiversity. Changes in the biological activity at sites can be
used as a proxy for ecosystem function to detect changes that may be related to indirect impacts of the
Project for further investigation. These methods will also be used for comparison with methods used for
previous monitoring, i.e. diurnal bird recordings and microbat acoustic recordings, to compare the
efficacy of the methods. The soundscape analysis is likely to demonstrate a greater ability to detect
changes in the landscape through collecting and automatedly processing the large volume of data. This
removes the reliance on human observers who can provide differing results depending on observer
experience and the level of effort applied.

Detailed methods for the processing and analysis of the data are provided in Appendix G.

Acoustic monitoring has been applied to noise pollution in urban areas and to biological studies of
specific species for years. However, the use of all sound in a landscape as opposed to the sounds made
by specific sources only began in the last decade. The term ‘soundscape’ has been used in several
different disciplines as early as 1969 (Southworth, 1969) and refers to ‘sounds occurring over an area’
(Pijanowski et al., 2011a). More specifically, soundscapes are:

‘the collection of biological, geophysical and anthropogenic sounds that emanate from a
landscape and which vary over space and time reflecting important ecosystem processes and
human activities’ (Pijanowski et al., 2011b).

Following this, a soundscape is made up of:

® Dbiological sounds (biophonies) produced by organisms (Krause, 1987) such as vibrations,
songs and contact or alarm calls;

® geophysical sounds (geophonies) produced by natural, nonbiological sources (Krause, 1987)
such as wind, running water and rain; and

® anthropogenic sounds (anthrophonies) produced by the moving parts of manmade objects
such as vehicles, windmills and aeroplanes (Farina, 2014; Gage et al., 2004, 2001;
Napoletano, 2004; Pijanowski et al., 2011b).

Changes to an environment can be heard in a soundscape. For example, construction of a gas well will
involve the use of various construction plant and equipment (including but not limited to excavators,
dozers, skid steer loaders and trucks) a drill rig and other specialised equipment such as a mud pump
engine, mud shaker, hydraulic power unit and high pressure cement unit. During operation, the well is
likely to operate with a constant low frequency sound associated with pumping and/or a separation
process. Each of these activities creates a signature sound, which can be recognised within the
soundscape and produce a change between the impacted and pre-existing (baseline) soundscapes of
a site. Impacts to biodiversity associated with the project may be recognised as changes to the biological
component of the soundscape if vocalising species appear, disappear or change their behaviour in
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response to the project. Soundscapes can therefore be used as an indicator of change and coupled with
the benefits of minimal effort and time (cost) to collect large quantities of valuable environmental data,
they are a powerful and objective means of monitoring that is well suited to application within the long-
term monitoring program.

Acoustic data collection is a commonly used method in ecological monitoring and the same methods
are employed for soundscape data collection. Soundscapes are captured using the same sound
recorders ecologists deploy to monitor for threatened species such as masked owl (Tyfo
novaehollandiae), koala (Phascolarctos cinereus) or little pied bat (Chalinolobus picatus), all threatened
species relevant to this project. The recorders are programmed and left in the environment to record
continuously for at least 120 hours (five days) (Bradfer-Lawrence et al., 2019) at an appropriate sampling
rate. The recordings will be stored in 10-minute blocks to facilitate data handling and mitigate the risk of
data loss in the event of a recorder failing part way through a deployment. The standard sample rate for
most consumer audio and in the production of audio CDs is 44.1 kHz. This rate is appropriate for
monitoring all sound (the soundscape) that the average human can hear (frequencies between
approximately 20 Hz and 20 kHz). If the soundscape is to include sounds produced by microbats, a
higher sample rate will be required to enable quality recording within the ultrasonic frequency range
(above the range of average human hearing).

9.3.2.4 Remote camera surveys

Remote camera surveys to detect presence of feral animals will be placed at each monitoring location
concurrently with the soundscape data collection. The results of the camera traps will help to determine
presence of pest animal species and indicate whether frequency of detection increases near impact
sites or their presence is consistent throughout the landscape. A remote camera will be placed one
metre from the ground on a suitable tree with a universal bait mixture at each site. A stake with a scale
will be permanently placed approximately three metres from the camera to ensure repeatable placement
and provide a scale for animal size to assist identification. The stake will be used as the origin point for
the vegetation monitoring point, including photo monitoring point.

A detection is defined as the first occurrence of an individual animal on each day or night, subsequent
photographs of the same individual during the same period are not counted.

9.3.2.5 Diurnal bird surveys

Itis proposed to conduct diurnal bird analysis through traditional acoustic recordings (SongMeter) during
the initial monitoring of Phase 1, in conjunction with the soundscape analysis. This will aim to
demonstrate and support the strength of soundscapes. Following the initial monitoring for Phase 1, an
assessment will be made with the intention of continuing with just the soundscape analysis when the
BMP is updated for subsequent development plans. However, if significant or varied results occur
between the analysis methods, then this will trigger an adaptive management response for a re-
assessment of the monitoring methods.

A SongMeter will be set at each monitoring site recording continuously (i.e. all day and all night) for five
days. The continuous recording will be saved by the recorder as 10 minute blocks to allow easier data
transfer and handling of data. If a new bird species was heard, an additional five minutes will be
analysed. This method is in accordance with the species time curve approach which is described in the
Threatened Biodiversity Survey and Assessment: Guidelines for Developments and Activities (DEC
2004). The data from all monitoring sites will be collated to obtain an overall species richness and a
species list for each site.
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9.3.2.6  Microbat surveys

Similar to the diurnal bird analysis, microbat analyses will be conducted through traditional acoustic
recordings during the two-year initial monitoring period. An assessment of the methods will be made
with the intention of continuing with just the soundscape analysis, following the initial monitoring.
However, if significant or varied results occur between the analysis methods, then this will trigger an
adaptive management response for a re-assessment of the monitoring methods (refer to section 10,
Table 10.1).

A SongMeter will be set at each monitoring site to record microbat activity from sunset to sunrise each
night for five nights. The SongMeters record ultrasonic data in WAV format, which will be converted on
a computer using the Anabat Insight to a ZC format for analyses (Titley Electronics). The bat calls will
be analysed by a suitable qualified expert.

9.3.3 AQualified personnel

Biodiversity monitoring surveys will be conducted by suitably qualified ecologists or technical specialists
as listed below (Table 9.1).

Table 9.1 - Suitably qualified personnel

Personnel Task

Experienced botanist Vegetation surveys

Soundscape site deployment, songmeter and camera

Experienced ecologist deployment

Field assistance for vegetation surveys and

Qualified ecologist
soundscape

Ornithologist or suitably experienced ecologist Diurnal bird analysis
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10. Risk assessment and contingency plan

10.1 Risk assessment

Risks to the implementation of the BMP were assessed during the preparation of the EIS using the Santos Risk Matrix, as presented in Table 10.1 (definitions for the likelihood and consequence can be found in the Project EMS).
These risks were developed in consultation with FCNSW, Santos and suitably trained ecologists. The risks considered in this assessment specifically relate to general biodiversity (flora and fauna) issues associated with Phase 1 and
the implementation of this Plan.

Table 10.1 - Risk assessment matrix for biodiversity

Consequence

Likelihood
Negligible Moderate Critical

Almost certain Low High Very high

Likely Low High Very high

L Very low Very low Low Low High

Very low

Very low Very low Low

Remote

As presented in Table 10.2, the risks have been assessed based on the relevant phase of the development and include an assessment prior (initial risk) and post (residual risk) to the implementation of mitigation measures.

Other risks and contingency measures can be found in the EMS and risks to specific threatened entities are assessed in the EIS.
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Table 10.2 - Assessed biodiversity (flora and fauna) risks of the Project

Discipline Risk Risk activity Description of consequences/impact Project Existing field development rules, design standards and operational rules and Residual risks
number stage recommended mitigation
3
g g
£ =y
oy @
£ 2
| 3]
e (&)
Flora and FFO001 Vegetation clearing / | Clearing beyond limit for vegetation Construction | Avoidance and minimisation by implementing the Field Development Protocol, including | Possible Moderate
fauna vegetation communities and the Ecological Scouting Framework and database tracking ha of each vegetation
disturbance operation community removed.
Additional mitigation includes fencing, restrict activity outside of clearing footprint and
educate field staff
Flora and FF002 Vegetation clearing / | Clearing beyond limit for threatened flora Construction | Avoidance and minimisation by implementing the Field Development Protocol, including | Unlikely Moderate
fauna vegetation individuals, causing significant impact on and the Ecological Scouting Framework and database tracking ha of each vegetation
disturbance species operation community removed.
Additional mitigation includes fencing, restrict activity outside of clearing footprint and
educate field staff
Flora and FFO03 Vegetation clearing / | Clearing beyond limit for threatened Construction | Avoidance and minimisation by implementing the Field Development Protocol, including Unlikely Moderate
fauna vegetation ecological communities, causing and the Ecological Scouting Framework and database tracking ha of each vegetation
disturbance significant impact on community operation community removed.
Additional mitigation includes fencing, restrict activity outside of clearing footprint and
educate field staff
Flora and FF004 Vegetation clearing / | Impacting on wetland habitat (significant Construction | Additional mitigation includes fencing, signs and educate field staff Unlikely Severe
fauna vegetation impact on Myriophyllum habitat and and
disturbance wetland fauna habitat) operation
Flora and FF005 Vegetation clearing / | Fragmenting habitat, leading to a Construction | Monitoring of threatened species/communities using the biodiversity monitoring program | Possible Severe
fauna vegetation significant impact on a threatened and through lifetime of Narrabri Gas Project
disturbance species/community operation
Flora and FFO006 Noise emissions Noise impacts decreasing habitat value to | Construction | Noise dampening infrastructure, monitoring of threatened species/communities through Possible Moderate
fauna from various extent which has a significant impactona | and lifetime of Narrabri Gas Project
activities threatened species/community operation
Flora and FFO07 Vehicular activities in | Vehicular collision causing fauna death Construction | Restriction of speed limit in construction areas (40 km/h), restriction of vehicular activity Occasional Minor
fauna study area and from dusk to dawn where possible
operation
Flora and FFO08 Installing fencing Fauna death from interaction with fencing | Construction | Fauna friendly fencing only to be used in study area Possible Minor
fauna and
operation
Flora and FF009 Vehicular activities in | Light impacts decreasing habitat value to Construction | Light spill controlled through design and infrastructure, monitoring of threatened Possible Moderate
fauna study area, extent which has significant impact on a and species/communities through lifetime of Narrabri Gas Project
infrastructure built in | threatened species/community operation
study area
Flora and FFO10 Vehicular/personnel Weed invasion into threatened ecological Construction | Pest and weed management plan (weed inspections in study area, weed control, wash Unlikely Severe
fauna movement around communities, to extent which has a and down point at the Narrabri Operations Centre, machinery checks, education of field staff
study area and significant impact on a threatened operation about how to minimise weed transportation)

vegetation
disturbance

ecological community
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Discipline

Risk
number

Risk activity

Description of consequences/impact

Project
stage

Existing field development rules, design standards and operational rules and
recommended mitigation

o
o
o

=

°

=

|

Residual risks

Consequence

threatened species

Flora and FFO11 Vehicular/personnel Weed invasion into native vegetation, Construction | Pest and weed management plan (weed inspections in study area, weed control, wash Unlikely Moderate
fauna movement around impacting habitat for threatened species and down point at the Narrabri Operations Centre, machinery checks, education of field staff
study area and to extent which has a significant impact on | operation about how to minimise weed transportation)
vegetation a threatened species
disturbance
Flora and FF012 Vegetation clearing/ | Increased movement and abundance of Construction | Pest and weed management plan adaptive management and participation or Possible Moderate
fauna vegetation feral fauna and contribution to regional control efforts as negotiated with the relevant control authority.
disturbance operation
Flora and FFO13 Flaring, mulching, Increased frequency of fire Construction | Water trucks for each mulcher (as required), restrict smoking in study area (esp. near Remote Severe
fauna smoking, machinery and areas of vegetation), education of field staff of risks managed in accordance with the
use, increased operation Fire Management Plan and access arrangements with FCNSW.
personnel activity Refer to the Fire Management plan for details on bushfire suppression resources as
identified in the access arrangement with FCNSW.
Flora and FFO14 Vegetation clearing / | Increased sedimentation that would Construction | Sediment and erosion control management plan Unlikely Severe
fauna vegetation decrease habitat value or community and
disturbance composition to extent which has a operation
significant impact on a threatened
species/community
Flora and FFO015 Vegetation clearing / | Increased dust production that would Construction | Sediment and erosion control management plan, speed limits, water truck along Remote Severe
fauna vegetation decrease habitat value or community and unsealed roads, sealing of high use roads
disturbance, composition to extent which has a operation
vehicular activity, significant impact on a threatened
construction species/community
activities
Flora and FFO16 Vegetation clearing / | Increased erosion that would decrease Construction | Sediment and erosion control management plan Remote Severe
fauna vegetation habitat value or community composition to | and
disturbance extent which has a significant impact on a | operation
threatened species/community
Flora and FF017 Use of chemicals on | Chemical runoff into wetland habitat Construction | All chemical use to be authorised (and follow MSDS) Remote Severe
fauna site and Potential for impact on wetland habitat to be assessed prior to any chemical use in study
operation area.
Flora and FFO18 Use of chemicals on | Chemical runoff into vegetation Construction | All chemical use to be authorised (and follow MSDS) Possible Moderate
fauna site communities that would decrease habitat | and Potential for impact on vegetation to be assessed prior to any chemical use in study
value or community composition to extent | operation area.
which has a significant impact on a
threatened species/community
Flora and FFO19 Removal of hollow- Loss of hollow-bearing trees to extent Construction | Pre-clearance and clearance procedures, scouting framework. Unlikely Severe
fauna bearing trees which has a significant impact on a Hollow reinstallation or replacement at 1:1 ratio for large hollows (i.e. greater than 300
threatened species mm).
Flora and FF020 Removal of dead Removal of dead wood and dead trees to | Construction | Pre-clearance and clearance procedures, scouting framework Remote Moderate
fauna wood and dead trees | extent which has a significant impact on a
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Discipline

Risk
number

Risk activity

Description of consequences/impact

Project
stage

Existing field development rules, design standards and operational rules and
recommended mitigation

o
o
o

=

°

=

|

Residual risks

Consequence

Flora and FF021 Clearing or Trampling or destruction of rehabilitation Construction | Rehabilitation monitoring, education of field staff of importance of rehabilitation areas Unlikely Minor
fauna unauthorised access | areas and

to rehabilitated areas operation
Flora and FF022 Removal of hollow- Accidental fauna death through removal of | Construction | Pre-clearance and clearance procedures Remote Minor
fauna bearing trees hollow-bearing trees
Flora and FF023 Trenching for Accidental fauna death through falling in Construction | Trenches to be checked twice daily. Sticks and logs will be placed within trenches to Unlikely Minor
fauna gathering system trenches allows any fauna that fall into a trench to escape.
Flora and FF024 Personnel accessing | Increased rubbish dumped in study area Construction | Rubbish to be managed in study area, education of field staff. Unlikely Negligible
fauna study area - staff not and

removing rubbish operation
Flora and FF025 Vehicular/personnel Transportation of weeds including noxious | Construction | Vehicle checks prior to entering site. Unlikely Minor
fauna movement around weeds in study area and Pest and weed management plan (weed inspections in study area, weed control, wash

study area and operation down points, machinery checks, education of field staff about how to minimise weed

vegetation transportation)

disturbance
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10.2 Contingency plan

The monitoring programs contained in this BMP and its sub-plans are specifically designed to identify
and manage the biodiversity performance of the Project. Performance indicators and triggers have been
determined based on prior knowledge of the system to allow early detection of changes to ecosystem
function and to facilitate an adaptive approach to managing any trigger exceedances. A contingency
procedure for trigger exceedances or the failure of any of the controls listed in Table 10.3 is provided to
inform the responsible person/s on the correct procedure to follow.

Table 10.3 - Contingency plan

Step

Potential or actual trigger exceedance or non-
compliance detected and reported internally

Responsible person

Environmental Advisor

Example actions

Notify Project Manager.

Area Manager notified of potential or actual
trigger exceedance or non-compliance.

Team Leader - Onshore
Environment

Notify relevant agencies in line with
notification requirements in the
EMS

Investigate cause

Environmental Advisor

Conduct internal investigation into
causative factors for the trigger
exceedance or non-compliance.

Implement emergency measures where
appropriate, e.g. cease work/operations, utilise
spill kit, install temporary exclusion fencing

Team Leader - Onshore
Environment

Record any actions taken and
ensure none contravene the
Development Consent.

Response to trigger or non-compliance

Environmental Advisor

Develop plan to address or remedy
exceedance or non-compliance for
consultation with relevant agencies.

Submit plan or response to agency for approval

Team Leader - Onshore
Environment

Review and update plan to
satisfaction of agency heads.

Implement approved plan

Environmental Advisor

Enact approved plan

Review BMP

Environmental Advisor

Determine if trigger or non-
compliance was isolated or requires
updates to BMP or sub-plans to
avoid future occurrences.
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11. Trigger action response plan

Using adaptive management principles, the TARP for the Project has been developed to allow for
flexible and appropriate management responses to any non-compliance or trigger exceedance. The
TARP provided in Table 11.1 provides specific responses related to the results of monitoring specific to
the BMP. Triggers were selected based on the relevant measures from the monitoring program to
investigate changes in ecosystem function, i.e. changes in biological acoustic activity, increased feral
animal activity and declines in vegetation integrity. A significant difference between impact and either
the control and / or reference sites will be set at p < 0.05. Triggers will result in further investigations into
the source or cause of the difference following the responses outlined below.

Further TARPs are included in the BOS and the Pest Plant and Animal Control Protocol.
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Table 11.1 - Biodiversity trigger action response plan

Biodiversity variable  Trigger Response
Biodiversity
Noise causes a decline in | First monitoring event: Investigate whether noise impacts could be responsible for the difference measured at impact sites.
ecosystem function Significant difference (95% confidence interval) between treatments (Impact-Control, Impact-Reference, check Review the implementation of existing controls and as necessary identify additional controls (e.g. redesign
Control-Reference) of at least one soundscape index. of generator insulation to reduce noise).
Second and subsequent monitoring event: Develop a program to implement the additional controls and review monitoring results.
Significant difference (95% confidence interval) between medians of paired differences in treatments between years Review BMP and monitoring program for improvement opportunities.

(Impact-Control, Impact-Reference, check Control-Reference) of at least one soundscape index, diurnal bird or
microbat species richness.

Light spill causes a First monitoring event: Investigate whether light spill impacts could be responsible for the difference measured at impact sites.
decline in ecosystem Significant difference (95% confidence interval) between treatments (Impact-Control, Impact-Reference, check Review the implementation of existing controls and as necessary identify additional controls (e.g., reduced
function Control-Reference) of at least one soundscape index. lighting at well pads, installation of filters on lights around well infrastructure).

Second and subsequent monitoring event: Develop a program to implement the additional controls and review monitoring results.

Significant difference (95% confidence interval) between paired differences in treatments between years (Impact- Review BMP and monitoring program for improvement opportunities.

Control, Impact-Reference, check Control-Reference) of at least one soundscape index, diurnal bird or microbat
species richness..

Traffic causes a decline First monitoring event: Investigate whether noise impacts could be responsible for the difference measured at impact sites.

in ecosystem function Significant difference (95% confidence interval) between treatments (Impact-Control, Impact-Reference, check Review the implementation of existing controls and as necessary identify additional controls (e.g., further
Control-Reference) of at least one soundscape index. limitation on frequency of vehicular access to well pads to the periphery of the development area, further
Second and subsequent monitoring event: reduce speed limits on well pad access roads, particularly for infrequently accessed areas).
Significant difference (95% confidence interval) between paired differences in treatments between years (Impact- Develop a program to implement the additional controls and review monitoring results.
Control, Impact-Reference, check Control-Reference) of at least one soundscape index , diurnal bird or microbat Review BMP and monitoring program for improvement opportunities.

species richness..

Fragmentation causes a First monitoring event: Investigate the most likely indirect impact(s) responsible for the difference. This may include for example
monitoring of additional survey plots in indirect impact area to determine if differences are localised rather

decline in vegetation Significant difference (95% confidence interval) between treatments (Impact-Control, Impact-Reference, check
than indicative of systemic change in condition in area.

condition Control-Reference) of at least one soundscape index.
After determining the most likely indirect impact(s), develop and enact plan to ameliorate or remediate in

Second and subsequent monitoring event:
consultation with relevant government department.

Significant difference (95% confidence interval) between paired differences in treatments between years (Impact-

Control, Impact-Reference, check Control-Reference) of at least one soundscape index , diurnal bird or microbat Review BMP and monitoring program for improvement opportunities.
species richness.
OR
decrease of 10 or greater in VI score at any individual impact site in the absence of a similar decline at the paired
control site.
Pest plant and animals
Previously undetected Identification of previously undetected species listed as priority weeds in the North West Local Land Services Immediately notify Environment Advisor in writing, i.e. email.
priority weed or alert Regional Strategic Weed Management Plan at monitoring sites, or as part of routine or opportunistic site inspections Obtain sample and provide to suitably qualified individual (e.g. Project Ecologist), the National Herbarium
species of New South Wales or similar institute for confirmation of species identification (if required).

Report to Narrabri Shire Council weeds officer or authorised official for further escalation as necessary,
e.g. to regional weed committee or relevant NSW government department.

Prioritise for eradication or control. Approach may require coordination with other relevant stakeholders.

Note: Emergency response may be initiated by other agencies, which may include Santos cooperation
operationally and/or financially.

Weed infestation spread Identification of species at monitoring site/s it did not occur at previously, or as part of routine or opportunistic site Complete and record inspection on Santos approved tool or system and notify the Environmental Advisor
inspections in writing.

Refer to the pest risk assessment in the Pest Plant and Animal Control Protocol and prioritise according to
the Santos pest management hierarchy.
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Biodiversity variable

New pest animal in area

Trigger

Identification of pest species not previously detected, as listed in section 4.4, at monitoring sites, or as part of routine
or opportunistic site inspections

Response

Complete and record inspection on Santos approved tool or system and notify the Environmental Advisor
in writing.

Review and report sighting using appropriate method from the Pest Plant and Animal Control Protocol.
Document notification.

Increase in population or
sightings of previously
detected pest animal

Significantly higher number of pest animal detections at impact sites compared to control and / or reference sites in a
monitoring event.

Complete and record inspection on Santos approved tool or system and notify the Environmental Advisor
in writing.
Investigate species and coordinate targeted controls depending on species involved.
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12. Record keeping

Santos has a data management plan for the NGP that outlines the policies and procedures that will be
implemented to ensure that data is managed in a consistent, efficient and effective manner in order to
provide accurate records of activity operations and enhance the value of the data collected.

Santos uses a number of systems and platforms to manage the documentation and data associated
with the activities under this Plan. These include Sharepoint for management plans, procedures and
laboratory reports; Santos’ EHS Toolbox for capturing inspections and field assessments; and EQuISS,
an advanced environmental data management and decision support system, for capturing all data and
any laboratory results.

Details of data collection, inspection and maintenance key records associated with this BMP that are
stored and managed include:

® inspection and monitoring records;

® records of any review of the BMP;

® operational monitoring and performance data;

* sampling and laboratory analytical reports;

® calibration records for field instruments and continuous monitoring systems; and

® annual inspection reports and/or certifications.

Monitoring data is subject to quality assurance (QA) and quality control (QC) protocols and
procedures that ensure that data is accurate and usable. Data is subjected to consistent validation and
verification procedures. Any data that fails QA and QC procedures is rejected for future use.

Note that records will be kept in a legible form for production to any inspector for a period not less than
four years following the expiry or termination of a prospecting title (refer to sections 97D and 97E of the
PO Act).

® EQuIS (Environmental Quality Information System) is a proprietary software application.
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13. Reporting, evaluation and review

13.1 Biodiversity related incidents and non-compliance

A biodiversity related incident occurs where an action or facilitated action conducted in relation to the
Project results in potential or real harm to a biodiversity value. Where biodiversity related incidents or
non-compliances are identified, Santos will:
* take all reasonable and feasible steps to ensure that the incident or non-compliance ceases and
does not reoccur;

* consider all reasonable and feasible options for remediation (where relevant) and submit a report
to the relevant department(s) describing options and any preferred remediation measures or other
courses of action; and

* implement remediation measures as directed by the relevant department(s).

In accordance with CoC D6, Santos will notify the Department and any other relevant agencies
immediately after becoming aware of an incident. Incident notification will be made in writing via the
DPE’s Major Projects Portal, describing the location and nature of the incident.

In accordance with CoC D7, Santos will notify the DPE within 7 days of becoming aware of the non-
compliance. The natification will be made in writing via the DPE’s Major Projects Portal, setting out the
non-compliance, the reason (if known) for the non-compliance and what actions have or will be taken to
address the non-compliance.

Further details regarding the procedures for notifying, responding and reporting incidents and non-
compliances are set out in the Project EMS.

13.2 Annual review

By the end of March each year, Santos will review the performance of its biodiversity management
program for the previous calendar year and report results within the Annual Review to the satisfaction
of the Secretary as described in section 8 of the EMS and in accordance with condition D8. The Annual
Review will report on the progress of biodiversity credits retirements and the associated actual versus
proposed surface disturbance for each stage. The Annual Review will be submitted to the DPE via the
Major Projects Portal and will also make recommendations for any additions, changes or improvements
to the biodiversity management plan and sub-plans.

13.3 BMP review and evaluation

Consent condition D4 states that Santos must review the suitability of existing strategies, plans and
programs required under this consent, within two months of:

(a) the submission of an incident report;

(a) the submission of an Annual Review;

(b) the submission of an Independent Environmental Audit;

(c) the submission of a Field Development Plan;

(d) the submission of a Groundwater Model Update; or

(e) the approval of any modification of the conditions of this consent.
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In view of the various conditions requiring annual reviews, suitability assessments and performance
evaluations, it is recommended that this Plan be reviewed and, if necessary, updated in at least the
following circumstances:

® in accordance with any direction from the NSW EPA or the Minister administering the PO Act;

® due to any significant change to the management processes as described herein. If there is
ambiguity in relation to whether there is a significant change, Santos must consult with the
Planning Secretary to determine whether the BMP must be reviewed; and

* otherwise at intervals of no longer than one year.

Subject to agreement by the Planning Secretary under CoC A24, updates to the BMP between Phase
1 and Phase 2 will be conducted in consultation with the entities listed below and resubmitted to the
Planning Secretary for approval prior to commencement:

e Biodiversity, Conservation & Science directorate within DPE
e Department of Agriculture, Water, and Environment

e Forestry Corporation of New South Wales

e Narrabri Shire Council

e The Project’s Biodiversity Advisory Group

The review history table in the front of this Plan provides the details of each review, conducted in
accordance with condition D4.

As required by CoC D5, if the review under condition D4 determines that the BMP and any of the sub-
plans require revision - to either improve the environmental performance of the Project, cater for a
modification or comply with a direction - then Santos will submit the revised document to the Planning
Secretary for approval within 6 weeks of the review.

Note that in accordance with CoC B52, Santos will implement the BMP once it has been approved by
the Planning Secretary.

Santos will pay the full cost of an Independent Environmental Audit within one year of commencement
of Phase 1 and every three years thereafter in accordance with consent condition D9. This is further
addressed in section 8.3 of the EMS.

Further details on the reporting, evaluation and review of the BMP are provided in section 8 of the EMS.
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14. Complaints management

In accordance with CoC D3(h)(ii), complaints received in relation to biodiversity management will be
managed in accordance with Santos’ Complaints Management Procedure that is communicated to all
relevant staff members. Complaints can be directed to Santos via phone or email 24 hours a day, 7
days a week. Contact details are publicly available on the Project website.

All complaints are logged on a complaint form which includes the following details:
* date and time of the complaint;
° complainant details;
* details of the issue or complaint;
° actions taken to remediate the issue, if any;
e follow up actions required, if any;
* details of further liaison with complainant, if any; and
* closure date and time of the issue.

Further details on the complaint procedure are set out in the Project EMS.
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16. Glossary

Term Definition®

Amended treated water

Produced water that has undergone treatment and amendment, as generally
described in the EIS, to enable it to be used for beneficial reuse purposes
including irrigation, stock watering, drilling, construction and dust suppression

Approved disturbance area

The disturbance areas shown in the EIS as modified by any approved Field
Development Plan

Beneficial use

Beneficial use refers to the use of waters, including produced water from an oil
or gas well, for a secondary purpose that has a positive value. Potential
beneficial use options for produced water include domestic and livestock
supply, industrial supply, irrigation supply, dust suppression and recreation.

Council Narrabri Shire Council

Department NSW Department of Planning and Environment (DPE)

Ecosystem An interconnected biological community of organisms that interact with each
other and their physical environment.

EIS The Environmental Impact Statement titled Narrabri Gas Project

Environmental Impact Statement, dated 31 January 2017, submitted with the
development application, including the Applicant’s response to submissions
and supplementary response to submissions, and the additional information
provided by the Applicant to the Department in support of the application

Exploration well

A petroleum well that is drilled to: a) Explore for the presence of petroleum or
natural underground reservoirs suitable for storing petroleum, or b) obtain
stratigraphic information for the purpose of exploring for petroleum. For clarity,
an exploration well is not a production well

Feasible Means what is possible and practical in the circumstances
Gas well Pilot wells and production wells
Incident An occurrence or set of circumstances that causes or threatens to cause

material harm and which may or may not be or cause a non-compliance

Linear infrastructure

Project related infrastructure of a linear nature including gas and water
gathering lines, gas and water pipelines, access tracks, power lines,
communication lines and other service lines

Major facilities

Leewood facility and Bibblewindi facility

Material harm

Is harm that:

® involves actual or potential harm to the health or safety of human beings
or to the environment that is not negligible, or

® results in actual or potential loss or property damage of an amount, or
amounts in aggregate, exceeding $10,000 (such loss includes the
reasonable costs and expenses that would be incurred in taking all
reasonable and practicable measures to prevent, mitigate or make good
harm to the environment)

This definition excludes “harm” that is authorised under either SSD 6456 or
any other statutory approval

Minimise Implement all reasonable and feasible mitigation measures to reduce the
impacts of the Project
Mitigation Activities associated with reducing the impacts of the development

Petroleum Assessment Lease 2

A PAL is required to hold exclusive right to prospect for petroleum and to

8 The majority of the definitions are as provided in the Development Consent for SSD 6456.
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Term
(PAL 2)

Definition®

assess any petroleum deposit over a specified area of land in NSW. A lease
allows the holder to maintain a title over a potential area, without having to
commit to further exploration. The holder can, however, continue prospecting
operations and to recover petroleum in the course of assessing the viability of
commercial mining.

PAL 2 is held by the following titleholders:
e Santos NSW Pty Ltd

Petroleum Exploration
Licence 238 (PEL 238)

Before exploration for minerals or petroleum in NSW, an explorer must first
obtain a Petroleum Exploration Licence (PEL) under the Petroleum (Onshore)
Act 1991. An exploration licence gives the licence holder exclusive rights to
explore petroleum or specific minerals within a designated area but it does not
permit mining, nor does it guarantee a mining or production lease will be
granted.

PEL 238 is held by the following titleholders:

e Santos NSW Pty Ltd

e  Santos NSW(Narrabri Gas) Pty Ltd

Petroleum Production Lease 3
(PPL 3)

A petroleum production lease gives the titleholder the exclusive right to extract
petroleum within the production lease area during the term of the lease. PPL 3
is held by the following titleholders:

e Santos QNT Pty Ltd
e Santos NSW (Hillgrove) Pty Ltd
e Santos NSW (Eastern) Pty Ltd

Petroleum production lease
application (PPLA)

A petroleum production lease gives the titleholder the exclusive right to extract
petroleum within the production lease area during the term of the lease.
Development consent under the Environmental Planning and Assessment Act
1979 must be in place before a petroleum production lease can be granted.
Santos, on behalf of its joint venture partner, lodged four petroleum production
lease applications under the PO Act in May 2014 for the Project area, being
PPLAs 13, 14, 15 and 16.

The ownership of the application is as follows:
e Santos NSW Pty Ltd

Pilot well

A well for gas and water extraction, for the purpose of exploration, appraisal
and assessment of the gas field potential

Planning Secretary

Planning Secretary under the EP&A Act, or nominee

Pollution incident

Has the same meaning as in the POEO Act

Production well

A well for gas and water extraction, for the purpose of commercial gas
production and/or use

Project area

The area of approximately 95,000 hectares that encompasses the Project

Project footprint

The area of surface expression being about 1,000 hectares occupied by the
infrastructure components of the Narrabri Gas Project

Project-related infrastructure

All infrastructure and other structures associated with the development. This
includes linear infrastructure and non-linear infrastructure, surface
infrastructure and subsurface infrastructure, major facilities, wells and well
pads and other gas field infrastructure

Reasonable

Means applying judgement in arriving at a decision, considering mitigation
benefits, cost of mitigation versus benefits provided, community views and the
nature and extent of potential improvements

Unacceptable risk

The level of risk at which mitigation actions are deemed to be warranted.

Watercourse

A river, creek or other stream, including a stream in the form of an anabranch
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Term Definition®

or tributary, in which water flows permanently or intermittently, regardless of
the frequency of flow events: In a natural channel, whether artificially modified
or not, or in an artificial channel that has changed the course of the stream. It
also includes weirs, lakes and dams

Well Pilot wells and production wells

An area of up to 1 hectare in size upon which the gas wells are to be located,
with the area decreasing to no more than 0.25 hectares following
rehabilitation”, or other area as may be approved in the Field Development
Plan

Well pad

7 Workover activities will be contained within the operational area of the well pad area of around 0.2 ha, with an additional laydown
area that could be approximately 0.2 ha in size.
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Management Plan Consultation Feedback Form

Biodiversity Management Plan and attachments:
DOCUMENT TITLE: o Biodiversity Offset Strategy

e Pest Plant and Animal Control Protocol

STAKEHOLDER: North West Planning - Biodiversity Conservation and Science Directorate (BCS)

CONSULTATION

RELEASE DATE: 5 November 2021

COMMENTS DUE DATE: 17 December 2021

General Feedback

Key Comment It should be noted that BCS comments only relate to the content contained within the Biodiversity
Management Plan, The Biodiversity Offset Strategy and the Pest Plant and Animal Control
Protocol.

Comment within this document does not extend to the Koala Research Proposal. BCS will
provide further comment on the Koala Research Proposal separately after a meeting to discuss
its content has been arranged between relevant stakeholders and Santos.

Management Plan Consultation Feedback Form
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Santos

Management Plan Consultation Feedback Form

General Feedback

Key Issue

Section 4 of the Biodiversity Offset Strategy states the following;

“It is proposed that credit retirement will be addressed in a staged approach, consistent with
NSW consent SSD-6456, based on the credit liability calculated to offset the impacts of each
development plan to the satisfaction of the BCT.

The residual impacts of Phase 1 will be offset through a combination of one or more much larger
Biodiversity Stewardship Sites...These credits will be used to satisfy the remainder of the Phase
1 impacts as part of meeting the Phase 2 credit liabilities.”

As BCS understands, the residual credits for Phase 1 which are not being proposed to be retired
prior to impact include

e 22 Ecosystem credits representative of the TEC Fuzzy Box Woodland; and
e 4119 species credits representative of both threatened flora and fauna

Section B44 and B48 of the development consent for Narrabri Gas states that:

e B44. Prior to the commencement of Phase 1, the Applicant must retire any ecosystem
and species credit liabilities generated by the works proposed in the applicable Field
Development Plan to the satisfaction of the BCT.

e B48. With the agreement of the Planning Secretary, the Applicant may adjust the
staging of credit retirements. Any adjustments must be agreed, and the relevant credits
must be retired, prior to the commencement of the associated impact on that ecosystem
or species.

Given the above listed consent conditions, BCS cannot support Santos proposal to retire credits
after the commencement of the associated Phase 1 impact on the above listed vegetation and
threatened species. It is BCS expectation that the entirety of the credit liability for Phase 1 will be
retired prior to the commencement of works impacting upon biodiversity values.

However, if Santos wish to stage the impact and associated credit retirement of specific
development components within Phase 1 (in order to stagger the sourcing and retiring of the
associated residual credits prior to impact) BCS will be happy to review Santos’s proposed
development staging application.
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Santos

Management Plan Consultation Feedback Form

General Feedback

Key Issue

Section 3.3.6 of the Biodiversity Offset Strategy states that:

“In securing land-based offset sites for ‘species credit’ species for the Project, the Proponent is
proposing to use the same method to determine impact (i.e. modelling) contained within the
Environmental Impact Statement to determine the number of individuals of each ‘species credit’
flora species present.... For ‘species credit’ fauna species, the Proponent is proposing to identify
suitable potential habitat (as defined through Plant Community Type associations contained in
the Threatened Species Profile Database) on offset sites, rather than specifically identifying and
mapping individual areas of habitat for these species.”

Santos should note that the establishment of Stewardship Sites for the proposal will require
application of the Biodiversity Assessment Method (BAM 2020) to determine the presence and
extent of species credit species of flora and fauna within the associated subject land. Specifically
this will require conformance with Section 5.1.2 of the BAM 2020, which states:

“Species credit species are threatened species for which vegetation surrogates and/or landscape
features cannot reliably predict the likelihood of their occurrence or components of their habitat.
These species are identified in the TBDC. A targeted survey or an expert report is required to
confirm the presence of these species on the subject land”.

Given the requirements of the BAM detailed above, BCS are not supportive of Santo’s proposal
to apply modeling and habitat surrogates to determine the presence and extent of species credit
species within proposed stewardship sites.

It is at the discretion of Santos if appropriate targeted survey (conforming to Section 5 of the
BAM 2020) is undertaken within proposed Stewardship Sites to generate credits for the offset
liability of the project, noting that assuming the presence of species credit species cannot be
applied to Biodiversity Stewardship Sites (See Section 5.1.2 BAM 2020).

Potential alternatives to undertaking targeted survey within a proposed stewardship site could
include:

e provision of an expert report to determine whether a species is present or not present;
and/or

e purchasing of species credits from the BioBanking Public Register; and/or
e Paying into the Biodiversity Conservation Fund (BCF)

Management Plan Consultation Feedback Form

Page 3 of 9



General Feedback

Suggestion for
improvement

Suggestion for
improvement

Santos

Management Plan Consultation Feedback Form

The BMP details a preliminary impact quantum for Phase 1 and details measures which will be
undertaken to refine and satisfy the final total credit liability. This includes reference to associated
plans, including:

e The ecological scouting framework

e The field development plan

e The field development protocol

e  The rehabilitation management plan and

e The biodiversity offset strategy

BCS suggests that for readability and clarity to stakeholders the BMP should present a clear
logic framework for the interaction of the abovementioned plans, this could be presented via a
data flow diagram.

Specific inclusion within a data flow diagram could include a breakdown of associated works,
their interaction and relative timing, as an example:

e estimating impact quantum via EIS modelling,

o refining and quantifying site scale biodiversity values via ecological scouting,
e microsighting infrastructure to avoid significant biodiversity values,

o Offsetting impact, etc.

Table A1 within the BMP describes the consent conditions relevant to the BMP. BCS have
identified 4 conditions of consent which have been deferred to the rehabilitation management
plan, these are:

minimise the amount of clearing and employ temporary vegetation strategies;
maximise the salvage, transplanting and/or propagation of any threatened flora found
during pre-clearance surveys, in accordance with the Guidelines for the Translocation of
Threatened Plants in Australia (Vallee et al., 2004), where reasonable and feasible; and
e maximise the salvage of resources, including tree hollows, vegetation and soul
resources, for beneficial reuse, including fauna habitat enhancement;
e introduce naturally scarce fauna habitat features such as nest boxes and salvaged tree
hollows and promote the use of these introduced habitat features by threatened fauna
species;

The above-mentioned consent conditions address biodiversity impact mitigation measures which
should be occurring either prior to, during or immediately after clearance activities.

As BCS understands, rehabilitation of clearance areas will occur progressively and immediately
post construction. It is suggested that for readability and clarity to stakeholders the timing of
rehabilitation activities is reiterated and clearly detailed upfront in the BMP (see the suggestion
for a data flow diagram above).
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Santos

Management Plan Consultation Feedback Form

Plan

PPAC

BMP

BMP

Section

7.3

51.2

Table 6.1
Section 5.2

Specific Feedback
Detail specific issues with certain sections in the document

Pest Plant and Animal Control Protocol (PPAC)
Section 7.3 of the PPAC states the following:

As mentioned above, the BMP monitoring will utilize a 5 km grid system that will measure
changes in ecological health across the Project area.

This the first instance of a 5km ecological health grid system being mentioned. This should
be reconciled with other relevant Subsections within Section 7 and within the BMP.

Biodiversity Management Plan (BMP)

Section 5.1.2, states the following:

In the transition from the Framework for Biodiversity Assessment to the Biodiversity Offset
Scheme, several species were moved from ‘species credits’ to ‘ecosystem credits’. The
Black-striped Wallaby and the Regent Honeyeater (DPIE mapped areas only) are two
species that were affected by this change and subsequently the credit liabilities for these
species have been reduced to zero. Impacts to their mapped habitat consistent with the
Project EIS is no longer required and are not reported further.

For readability and clarity to stakeholders BCS suggest that the following clarification is
added to this paragraph:

“Habitat for these species in the region will be protected through the retirement of
ecosystem credits for associated PCTs”.

Section 5.2 of the BMP states:

Fencing — Phase 1 includes 11 well pad areas that will require permanent fencing during
operation. Fencing (temporary and permanent) installed around well pads and other
infrastructure during construction and operation of the Project could present a hazard to
fauna through entanglement. Some fauna are known to be impacted by fencing
entanglement, especially nocturnal species such as bats, gliders and owls and also
macropods. Linear infrastructure construction will account for most of the temporary fencing
requirements with fencing associated with this activity relatively minor in extent.

Table 6.1 of the BMP states:

‘Fauna friendly’ exclusion fencing (without barbed wire) will be installed around well sites
during operation unless determined otherwise under a land access agreement.

The indirect impacts related to fencing well pads detailed within Section 5.2 should be
updated with the mitigation measure of “fauna friendly exclusion fencing”, as stated within
Table 6.1.
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Santos

Management Plan Consultation Feedback Form

Plan

BMP

BMP

BMP

Section

6.1.1

6.1.2.1

Table 6.1
Section 3.3
Table 9.2

Specific Feedback
Detail specific issues with certain sections in the document

Section 6.1.1 details the protocol ensuring that the planning, design and construction
phases of the field infrastructure are undertaken in accordance with approval conditions.
This includes a series of steps involved in the field development protocol.

It is recommended a further step is added which details when the results from ground-
truthing surveys undertaken during ecological scouting will be provided to the consent
authority and BCS.

This step will be required to verify and audit conformance with the credit maximums detailed
within Table 1 of the project’'s development consent.

Section 6.1.2.1 states the following:

“In the event a previously undetected threatened ecological community or species is
identified within the micro-siting footprint, every effort will be made to avoid the entities.
Micro-siting activities allow for flexibility in project design, through exploration of alternative
route or placement options to provide opportunities for avoidance of impact to threatened
species. In cases where this is not possible, a modification to the Project approval may be
required. This does not apply to species listed after the date of approval.”

BCS agree that no further offsetting of impacts would be required for those threatened
species listed after 30 September 2020; However, the projects hierarchy for avoiding and
mitigating impacts to threatened species should be inclusive of all threatened species of
flora and fauna at the time of the work being undertaken, regardless of the time of their
listing.

All unavoidable unexpected finds, including those of entities listed after 30 September 2020,
should be immediately reported to BCS.

Table 9.2 of the BMP states the following mitigation measure for the removal of hollow-
bearing trees:

Hollow reinstallation or replacement at 1:1 ratio for large hollows (i.e. greater than 300 mm).

This mitigation measure is also mentioned in Section 3.3 and Table 6.1 of the BMP.
However, the wording of the mitigation measures in these sections is inconsistent with
Table 9.2 and could be interpreted that the actual ratio being proposed is 1 replacement
hollow per 1 hollow-bearing tree.

As there is the potential for 1 hollow-bearing tree to contain more than 1 large hollow BCS
recommend that the references within Section 3.3 and Table 6.1 are made consistent with
the wording within Table 9.2.
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Santos

Management Plan Consultation Feedback Form

Plan Section Specific Feedback
Detail specific issues with certain sections in the document

BMP 8.3.1 Section 8.3.1 details the impact, control and reference plots which would be compared to
determine the indirect impacts resulting from the project. In relation to the paired control and
impact plots, Section 8.3.1 states that:

“Each impact monitoring site will be established with paired impact and control plots within
the same habitat type.”

As the composition, structural and functional attributes of each different PCT can differ
markedly from other PCTs, even between those representative of similar habitat types, BCS
recommends that impact and control plots should be representative of the same PCT and
should be adequately representative of the variability of different PCTs being impacted.

BMP 8.3.2.2 Section 8.3.2.2 states that rapid vegetation surveys would involve the following methods:

The rapid vegetation integrity survey plot will be informed by the BAM to achieve a rapid
vegetation integrity (condition) score. The intention of the rapid approach is to provide a
method that can rapidly generate a vegetation integrity condition score to measure change,
while at the same time increasing efficiency and reducing observer variability (common
within the former Biobanking Assessment Method and current BAM).

The use of hemispherical lenses or smartphone technology to capture projected foliage
cover of canopy and mid layers will be used to reduce observer variability in condition
assessments.

The use of hemispherical lenses or smartphone technology in capturing relevant data in
vegetation monitoring is unclear to BCS. The application of this method should be further
detailed within the BMP, specifically this should detail any expected limitations associated
with the method.

BCS also recommends that the BMP explicitly detail the project staff which are being
proposed to undertake on-ground vegetation monitoring within the subject area e.g.
appropriately skilled and experienced botanists.

Section 8.3.2.2 also states the following:

The data collected for the rapid surveys includes all variables currently used in a BAM
assessment but uses bands to categorise results for each variable. The bands used are
N/A, low, moderate and high and correspond to a percentage of the PCTs benchmark

BCS considers that the abovementioned metric bands proposed to be collected are too
coarse to provide a refined understanding of vegetation integrity over time within each plot.

It is recommended that the proposed data collection method is refined into more
appropriate incremental metrics or full BAM plot data is collected.

As all the variables within a standard BAM plot are being proposed to be collected to
generate a vegetation integrity score BCS do not believe that this would significantly
increase the amount of time taken per plot. However, the benefit of collecting more refined
metrics would provide a much greater understanding of changes in condition over time.
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Santos

Management Plan Consultation Feedback Form

Plan Section Specific Feedback
Detail specific issues with certain sections in the document

BMP 8.3.25 Section 8.3.2.5 states:

“It is proposed to conduct diurnal bird analysis through traditional acoustic recordings
(SongMeter) during the initial monitoring of Phase 1, in conjunction with the soundscape
analysis. This will aim to demonstrate and support the strength of soundscapes. Following
the initial monitoring for Phase 1, an assessment will be made with the intention of
continuing with just the soundscape analysis when the BMP is updated for subsequent
development plans. However, if significant or varied results occur between the analysis
methods, then this will trigger an adaptive management response for a re-assessment of
the monitoring methods”.

BCS are supportive of trialling novel techniques in monitoring however this should not
preclude the use of more traditional techniques, i.e. diurnal bird and nocturnal bat survey
via acoustic recordings.

It is recommended that after initial monitoring has been undertaken adequate justification
on the comparative efficacy of soundscapes monitoring should be provided to BCS for
consultation prior to the reduction or removal of any traditional monitoring techniques from
the projects plan.

BMP Table 9.2 BCS notes that the Critically Endangered Myriophyllum implicatum has been recorded
within wetland habitat in the project area. Table 9.2 details the assessed biodiversity (flora
and fauna) risks of the project.

BCS notes that a single vegetation disturbance risk and associated mitigation measure has
been identified for Myriophyllum implicatum; however, there are likely to be further potential
impacts to its species and its habitat which should be addressed and mitigated for, these
include:

Increased dust production

Weed invasion into native vegetation, impacting habitat for threatened species
Increased movement and abundance of feral fauna

Increased sedimentation that would decrease habitat value

Increased erosion that would decrease habitat value

Chemical runoff into wetland habitat

As Myriophyllum implicatum is only known to occur within the project area and its
surroundings it is recommended that more stringent and specific mitigation measures are
investigated for this species and its habitat. This may include, but not be limited to:

e Undertaking targeted surveys within downstream wetland habitat from impacted
areas

e Creating a specific sub-plan of management for occupied Myriophyllum implicatum
habitat downstream from impact areas

e Undertaking targeted habitat condition monitoring for occupied habitat.

BMP Table 9.2 Table 9.2 describes mitigation measures for the risk of accidental fauna death through
falling in trenches. This could be improved by including the mitigation measure of placing
sticks and logs into trenches whenever possible to assist trapped fauna in escaping.

Management Plan Consultation Feedback Form
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Santos

Management Plan Consultation Feedback Form

Plan

BMP

BMP

Section

Table 10.1

Appendix B

Specific Feedback
Detail specific issues with certain sections in the document

Table 10.1 describes the Trigger Action Response Plan for significant impacts being
detected within the project area.

For all indirect impacts on biodiversity a 95% confidence interval has been identified as
representing a significant difference. The selection of a 95% confidence interval for all
indirect impacts has not been justified within the BMP. It also indicates that a statically
robust dataset of reference values exists to compare against.

Further justification should be provided on why a 95% confidence interval is the most
appropriate trigger for adaptive management for each specific biodiversity variable listed in
Table 10.1. If the current triggers cannot be adequately justified further refinement of
triggers for adaptive management may be required.

BCS also notes that triggers for adaptive management have been limited to only the outputs
of the soundscape monitoring, however additional monitoring data will be collected i.e.
remote camera surveys, diurnal bird surveys and microbat surveys. The outputs of these
monitoring activities should be included in Table 10.1.

BCS recommends that all adaptive management and triggers for mitigation adhere to
SMART principles i.e. triggers are specific, measurable, achievable, realistic, timebound.

Appendix B details the clearing procedure for significant habitat values within the project
area. Step 4 of the procedure details the following step:

Note that if fauna are observed to be in the tree that cannot self-relocate (e.g. chicks that
haven't yet fledged) it may be necessary to contact an appropriately trained ecologist, fauna
spotter-catcher and/or wildlife carer to be present to encourage the removal and provide
care for the animal/s. Where the animal is in good health and hasn’t otherwise self-
relocated, the ecologist, fauna spotter-catcher and/or wildlife carer can capture the animal
for release. Any native fauna individuals that are captured during clearing operations must
be released approximately 50 metres into adjacent native vegetation on the same land
holding.

BCS recommend that where time permits based on field development a more precautionary
approach be considered for non-relocatable fauna i.e. fledgling birds in stick nests and
Koalas, to delay clearing the occupied tree and any other tree within the vicinity until the
species of fauna has safely moved from the area.

Management Plan Consultation Feedback Form
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Our ref: DOC22/11243
Your ref: N/A

Senior Environmental Advisor
Santos Pty Ltd

I o< os.com

Narrabri Gas Project — Conserving Koalas Across the Pilliga Scrub Research Proposal

Thank you for your e-mail dated 5 November 2021 to the Biodiversity, Conservation and Science
Directorate (BCS) of the Department of Planning and Environment inviting comments on the draft
Koala Research Proposal (KRP) for the Narrabri Gas Project.

We also thank you for making time to discuss the draft proposal with Forestry Corporation of NSW,
BCS, and your consultant on 16 December 2021.

BCS'’s biodiversity recommendations and detailed comments are provided in Attachment A. If you
require any further information regarding this matter, please contact [}, Principal Project
Officer, via| | llllenvironment.nsw.gov.au or

Yours sincerely

Acting Director North West
Biodiversity, Conservation and Science Directorate

14 January 2022

Attachment A — BCS’s Recommendations and Detailed Comments
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Attachment A
BCS’s detailed comments and recommendations

Narrabri Gas Project — Conserving Koalas Across the Pilliga Scrub
Research Proposal

1.  The scope of the Koala research proposal must be defined in relation to the projects
consent

The Narrabri Gas project’s consent (SSD_6456) details the following requirements in relation to the
KRP:

B51) Prior to the commencement of Phase 1, the Applicant must prepare a Biodiversity
Management Plan for the development to the satisfaction of the Planning Secretary. This plan
must:

G) Include a Koala Research Program that:

(i) Is designed to determine the location and size of remnant Koala populations in the
Pilliga Forest;
(ii) Investigates why suitable areas of habitat may not be occupied by Koalas; and

(iii) Guides adaptive management of the Koala population in the project area and any land-
based offset areas used to retire species credits for the Koala

It is noted that the KRP does not reference the above consent conditions. As the conditions define
the outcomes required from the KRP, BCS recommends that they be referenced within the
proposal.

As BCS understands, from review of the KRP and its methods, the proposal primarily focuses on
addressing Section G(i) from the project’s consent.

It is at the discretion of Santos how the overall study will be designed to meet the project’s consent.
However, if the KRP is only seeking to partially address the above conditions at this time, this
should be explicitly detailed within the proposal’s scope.

BCS recommends that consideration is also given to aligning the KRP with the NSW Koala
Strategy where possible within bounds of the project consent and project budget.

Recommendations

1.1.  The Koala Research Proposal should reference the consent conditions which define
its required outcomes.

1.2. The Koala Research Proposal should explicitly define its scope in relation to the
project’s consent.

1.3. If the Koala Research Proposal does not address all components of condition B51)G)
at this time, provide an overview of the timing and commitments to address the entire
consent condition.

1.4. Consideration be given to aligning the Koala Research Project where possible with
the objectives of the NSW Koala Research Strategy.
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2. The proposal may benefit from undertaking a review of available data within the
project area and incorporating the outcomes of this data

The project site and greater Pilliga forests have been the focus of long-term studies, undertaken by
multiple agencies, into the behaviour, ecology and occupancy of Koalas. For example, a5 km x 5
km grid-based acoustic monitoring program was established by Forestry Corporation of NSW in
2013. Koala call files from this program were recently analysed in 2021.

BCS suggest that the review and incorporation of available data, and consultation with other
agencies conducting Koala conservation programs where applicable, may assist in refining where
resources and survey effort can be best utilised for the KRP. BCS are aware that a small number
of Koalas have been detected in the Pilliga forests in 2018 and 2019 using acoustic technology.

However, it should be noted that these previous studies may have been designed to address
unrelated hypotheses and achieve different outcomes for Koalas within the Pilliga. As such,
although utilisation of available data may assist in informing and refining an approach to this
research program and inform any predictive modelling, this would not preclude the need for data to
be collected by Santos to address the specific requirements of the KRP.

The review should also include an analysis of available landscape information such as Plant
Community Types (PCTs),forest typing, habitat suitability models, soil moisture, rainfall,
temperature, topography, water points etc to investigate potential drivers of persistence and
decline of Koalas in the Pilliga. This would assist in addressing the habitat component of the
consent condition.

Recommendation

2.1. Review and incorporate any available relevant data to refine the resourcing and survey
effort of the proposal, and to inform any predictive modelling of suitable habitat.

3. The proposal may benefit from investigating multiple techniques for Koala detection
and refining the spatial extent of the study area

As BCS understands, from review of the KRP and its methods, the proposal primarily focuses on
employing the Koala Spot Assessment Technique (SAT) and proposes to undertake SAT surveys
across the entire Pilliga forests (600,000 ha). The proposal has not included an evaluation of the
detection probability and sampling power built into the Rapid SAT approach, or details on how
koala density is then estimated. This should be addressed in the proposal.

BCS recommends that a wider range of detection techniques be trialled within the project site to
give greater certainty on current population density (noting that koala scats can persist for several
years in certain environments), including but not limited to, acoustic recording, drone surveys and
camera trapping. These techniques may be complementary to monitoring which is already
proposed to be undertaken for the projects Biodiversity Management Plan (BMP) and currently
being employed within the Pilliga forests by other agencies.

The use of multiple detection techniques may require a review of the spatial extent of the KRP area
based on available project funding, key project milestones and decision points. An adaptive
approach could be considered, such as a trial of multiple techniques to guide the broader survey
effort. BCS would be happy to discuss this with you further.
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The trialling of different Koala detection techniques may also assist in informing the optimal suite of

survey and monitoring methods to be employed across future land-based offset areas for the
project.

Recommendation

3.1. The Koala research proposal be amended to include trialling multiple detection
techniques.
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Our ref:DOC22/207103
Your ref: N/A

Senior Environmental Advisor
Santos Pty Ltd
@santos.com

Dear I

Narrabri Gas — Revised Management Plans - Response to Submissions

Thank you for your e-mail dated 10 March 2022 to the Biodiversity, Conservation and Science
Directorate (BCS) of the Department of Planning and Environment (DPE) inviting comments on the
Response to Submissions (RTS) for the following revised management plans and associated
documents:

¢ Biodiversity Management Plan (BMP),
¢ Biodiversity Offset Strategy (BOS); and
e Pest and Animal Control Plan (PPAC)

BCS has reviewed the above listed documents against the comments and recommendations made
in our original response dated 17 December 2021.

A review of each BCS recommendation and Santos response has been provided in Attachment A
and further detailed comments and recommendations are provided in Attachment B. If you require
any further information regarding this matter, please contact ||l Principal Project Officer, via
@environment.nsw.gov.au or

Yours sincerely

Senior Team Leader Planning North West
Biodiversity, Conservation and Science Directorate

24 March 2022

Attachment A — Response to Submissions Review

Attachment B — BCS’s Detailed Comments and Recommendations




Response to Submissions Review

Narrabri Gas — Revised Management Plans

Attachment A

Plan

BOS

Section

Section 4

Addressed

Summary of BCS Recommendation

It is BCS expectation that the entirety of the credit liability for
Phase 1 will be retired prior to the commencement of works
impacting upon biodiversity values.

in updated

Plan?

Yes

BOS updated removing reference to retiring credits post-impact.
No further action required.

Comment and Recommendation(s)

BOS

Section
3.3.6

BCS are not supportive of Santo’s proposal to apply modelling
and habitat surrogates to determine the presence and extent of
species credit species within proposed stewardship sites.

Partially

BOS updated clarifying that species presence will not be assumed

methods Santos is proposing to use in the preparation of species

within proposed stewardship site. However, it is unclear what

polygons. BCS have provided further comment on this matter in
Attachment B below.

BMP

Figure 1-
1

BCS suggests that for readability and clarity to stakeholders the

BMP should present a clear logic framework for the interaction of

the ecological scouting framework, the field development plan,

the field development protocol, the rehabilitation management

plan and the biodiversity offset strategy, this could be presented
via a data flow diagram.

Yes

A flowchart showing the interactions of various management plans

has been provided in Section 3.4 of the BMP. No further action
required.

BMP

Table A1

Table A1 within the BMP describes the consent conditions
relevant to the BMP. BCS have identified 4 conditions of consent
which have been deferred to the rehabilitation management plan.

The consent conditions address biodiversity impact mitigation
measures which should be occurring either prior to, during or
immediately after clearance activities.

It is suggested that for readability and clarity to stakeholders the

timing of rehabilitation activities is reiterated and clearly detailed

upfront in the BMP (see the suggestion for a data flow diagram
above).

Yes

A flowchart showing the interactions of various management plans
has been provided in Section 3.4 of the BMP. Table A1 has been
updated referencing relevant conditions of consent. No further
action required.

PPAC

Section
7.3

Section 7.3 states: 'As mentioned above, the BMP monitoring will
utilize a 5 km grid system that will measure changes in ecological
health across the Project area’. This is the first instance of a 5km
ecological health grid system being mentioned. This should be
reconciled with other relevant Subsections within Section 7 and

within the BMP.

Yes

Section removed. No further action required
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Section 5.1.2, states the following: In the transition from the
Framework for Biodiversity Assessment to the Biodiversity Offset
Scheme, several species were moved from ‘species credits’ to
‘ecosystem credits’. The Black-striped Wallaby and the Regent
Honeyeater (DPIE mapped areas only) are two species that were

Section affected by this change and subsequently the credit liabilities for Section has been clarified including BCS recommended text. No
BMP . Yes . .
5.1.2 these species have been reduced to zero. further action required.
For readability and clarity to stakeholders BCS suggest that the
following clarification is added to this paragraph: “Habitat for
these species in the region will be protected through the
retirement of ecosystem credits for associated PCTs".
Table 6.1 | The indirect impacts related to fencing well pads detailed within ) . , .
BMP Section Section 5.2 should be updated with the mitigation measure of Yes Reference to fauna friendly fencmg has bgen added in Section 5.2.
. X . - o No further action required.
52 fauna friendly exclusion fencing”, as stated within Table 6.1.
It is recommended a further step is added to the outline of the
field development protocol which detaﬂ; when the'results frgm Additional step has been included referencing the preparation and
. ground-truthing surveys undertaken during ecological scouting o . . : .
Section . . . . ; submission of the Field Development Plan which will detail survey
BMP will be provided to the consent authority and BCS. This step will Yes . . . .
6.1.1 X ) - - . results, quantify development impacts and be submitted for review.
be required to verify and audit conformance with the credit .
i . o o No further action necessary.
maximums detailed within Table 1 of the project’s development
consent.
The projects hierarchy for avoiding and mitigating impacts to
' threatened species should pe inclusive of all threatened species A section within the BMP has been added which provides
Section of flora and fauna at the time of the work being undertaken, . . e . ;
BMP . o . Yes consideration to entities listed after the project approval date in the
6.1.2.1 regardless of the time of their listing. All unavoidable unexpected avoidance hierarchy for micrositing. No further action necessar
finds, including those of entities listed after 30 September 2020, y 9- Y-
should be immediately reported to BCS.
The wording of the mitigation measures around the replacement
Table 6.1 | f hollow-bearing trees is inconsistent in the BMP. As there is the
BMP Section potential for 1 hollow-bearing tree to contain more than 1 large Yes Identified Sections have been rationalised within the BMP. No
3.3 hollow BCS recommend that the references within Section 3.3 further action necessary.
Table 9.2 | and Table 6.1 are made consistent with the wording within Table
9.2
Section BCS recommends that impact and control plots should be Suitable explanation and clarification has been provided on the
BMP 93 representative of the same PCT and should be adequately Yes selection of habitat types rather than PCTs for paired monitoring
) representative of the variability of different PCTs being impacted sites. No further action necessary.
The use of hemispherical lenses or smartphone technology in
Section capturing relevant data (foliage cover) in vegetation monitoring is Further detail on the aspects of vegetation monitoring using
BMP 93 unclear to BCS. The application of this method should be further Yes hemispherical lenses or smartphone technology has been provided

detailed within the BMP, specifically this should detail any
expected limitations associated with the method

in Section 9.3. No further action necessary
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BCS recommends that the BMP explicitly detail the project staff

Table 9.1 has been added which details the experience level of

BMP Section Wh'.Ch are be;m_g proposgd to undertake on-grqund vegetatlon Yes staff who will undertake relevant monitoring. No further action
9.3 monitoring within the subject area e.g. appropriately skilled and necessar
experienced botanists Y-
. It is recommended that the proposed data collection method is
refined into more appropriate incremental metrics or full BAM plot .
Section data is collected. As all the variables within a standard BAM plot A method for underta.kllng full BAM plots and a process to compare
BMP 93 are being proposed to be collected to generate a vegetation Yes and evaluate the efficiency of both full BAM plots and rapid BAM
integrity score BCS do not believe that this would significantly plots has been provided in Section 9.3. No further action required.
increase the amount of time taken per plot.
BCS are supportive of trialling novel techniques in monitoring
however this should not preclude the use of more traditional
technlqu'es, I.e. 'dlurnal bird and nocturnal t')a.t'survey'wa' acoustic Reference to consulting BCS regarding the comparative efficacy of
Table recordings. It is recommended that after initial monitoring has b ;
BMP P . Yes monitoring methods has been added to Section 9.3. No further
111 been undertaken adequate justification on the comparative action necessar
efficacy of soundscapes monitoring should be provided to BCS y
for consultation prior to the reduction or removal of any traditional
monitoring techniques from the projects plan
BCS notes that the Critically Endangered Myriophyllum
implicatum has been recorded within wetland habitat in the
project area. Further clarification regarding the location of this species in relation
BMP Table 9.2 As Myrioohvilum implicatum is onlv known to occur within the Yes to the works proposed for Phase 1 has been provided. Further
Myriophylium Imp . 'y targeted survey has been proposed. No further action necessary.
project area and its surroundings it is recommended that more
stringent and specific mitigation measures are investigated for
this species and its habitat.
Table 9.2 describes mitigation measures for the risk of accidental
Table fauna death through falling in trenches. This could be improved Reference to piling sticks and logs into open trenches to allow for
BMP 10.2 by including the mitigation measure of placing sticks and logs Yes trapped animals to relocate has been added to Table 10.2. No
' into trenches whenever possible to assist trapped fauna in further action necessary.
escaping
Table Further justification should be provided on why a 95% confidence Further clarification and justification on the use of confidence
BMP 111 interval is the most appropriate trigger for adaptive management Yes intervals have been provided in the RTS document. No further
' for each specific biodiversity variable listed in Table 10.1. action necessary.
BCS recommend that where time permits based on field
. development a more preqautlonary app_roaqh be. considered for Reference to rescheduling works to account for non-relocatable
Section non-relocatable fauna i.e. fledgling birds in stick nests and . . .
BMP : ; Yes fauna (where time permits) has been added to Section 6.2. No
6.2 Koalas, to delay clearing the occupied tree and any other tree

within the vicinity until the species of fauna has safely moved
from the area

further action necessary.
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Attachment B
BCS’s Detailed Comments and Recommendations
Narrabri Gas — Revised Management Plans

1.  The proponent should consult with the BCT when determining a method for the
preparation of species polygons within proposed stewardship sites

Section 3.3.6 of the Biodiversity Offset Strategy states:

“In securing land-based offset sites for ‘species credit’ species for the Project presence of the
species on an offset site will be confirmed first, followed by an assessment of the presence of’
suitable habitat’. The Proponent is proposing to use the same methods used to determine impact
(i.e. modelling) contained in the Environmental Impact Statement to determine the number of
individuals of each ‘species credit’ flora species present on an offset site after confirming presence.
This approach will also implement targeted survey to validate modelling on proposed Biodiversity
Stewardship Sites”.

It is unclear based on the information provided to BCS if Santos is proposing to utilise methods in
the preparation of species polygons which are not strictly conforming to the requirements detailed
in Section 5.2 of the BAM 2020.

BCS recommends that the proponent consult with relevant assessing officers from the Biodiversity
Conservation Trust (BCT) to discuss if the methods being proposed will be appropriate and meet
BCT requirements. Early engagement with BCT officers can provide clarity on an agreed to
approach prior to investing significant time and resources into a potentially unsuitable method of
species polygon preparation.

Recommendation:

1.1. Discuss the methods proposed for species polygon with relevant Biodiversity Conservation
Trust assessing officers
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Management Plan Consultation Feedback Form

DOCUMENT TITLE:

STAKEHOLDER:

CONSULTATION
RELEASE DATE:

COMMENTS DUE DATE:

General Feedback

Key Issues

Biodiversity Management Plan and attachments:
e Biodiversity Offset Strategy
e Koala Research Proposal

e Pest Plant and Animal Control Protocol

Department of Agriculture, Water and the Environment (DAWE)
5 November 2021

17 December 2021

DAWE notes that in accordance with condition A23 of the NSW development consent

(SSD 6456), a staged BMP is suitable where a clear description is provided as to the specific
stage and scope of the development to which the plan applies, the relationship of the stage to
any future stages and the trigger for updating the plan are provided. Santos must ensure that the
required consultation on the Biodiversity Management Plan (BMP) is carried out for any future
iterations of the plan.

Santos should have consideration of protected matters under both NSW and Commonwealth
legislation and ensure that the mitigation, management and offsetting measures described in the
BMP are relevant to all protected matters in both the NSW development consent, and the EPBC
Act approval. This should include specific reference to EPBC Act listed threatened species and
communities, where applicable.

The protected matters relevant to the EPBC Act approval are:
a. Brigalow woodland;
b. Weeping Myall woodland;
Regent Honeyeater;

c
d. Koala;

e. Spotted-tail Quoll;

f.  Swift Parrot;

g. Superb Parrot;

h. South-eastern Long-eared Bat;

i. Pilliga Mouse;

j.  Bertya opponens;

k. Lepidium aschersonii,

I.  Lepidium monoplocoides;

m. Androcalva procumbens; and

n. Tylophora linearis.

Management Plan Consultation Feedback Form

Page 1of 5



Management Plan Consultation Feedback Form

General Feedback

Suggestions for
improvement

Plan Section

Biodiversity Section 5.1
Management
Plan

Section 5.2

Where any measures are described through reference to additional plans, strategies or
protocols, Santos should ensure that the necessary requirements outlined in the development
consent are adequately addressed in those plans. Noting that additional plans will be prepared in
the BMP does not necessarily meet the requirements.

The following requirements of the BMP under condition B47 of the NSW development consent,
have been met through the proposed development of an additional document:

e B47(h)(i), (iii) and (iv) Rehabilitation Management Plan
e B47(i)(ii) and (iii) Rehabilitation Management Plan

e B47(i)(iv) Aboriginal Cultural Heritage Management Plan
e  B47(i)(vii) Rehabilitation Management Plan

e B47(i)(x) Erosion and Sediment Control Plan

e B47(i)(xii) Rehabilitation Management Plan

e B47(i)(xiii) Bushfire Management Plan

e  B47(l) Environment Management Strategy

In addition to the plans mentioned above which have been specifically used to meet the
requirements of conditions, a number of other plans are referenced throughout the report,
including:

e An Environmental Management Strategy

e A bushfire hazard and risk assessment

e A Field Development Protocol, including an Ecological Scouting Framework

e Case by case property management plans

None of the above plans have been provided for consultation, and as such DAWE cannot
provide comment on the adequacy of each plan, or whether or not the associated requirements
have been met.

Addressing matters outlined above and below.

Specific Feedback
Detail specific issues with certain sections in the document

This section states that in the transition from the Framework for Biodiversity Assessment to
the Biodiversity Offset Scheme, several species were moved from ‘species credits’ to
‘ecosystem credits’, including the EPBC Act listed Regent Honeyeater. It then states that as
a result of that change, the subsequent credit liability for the species is zero. It is unclear
why the credit liability has been reduced to zero. If credits for this species have transitioned
from ‘species credits’ to ‘ecosystem credits’ then an updated credit liability should be
calculated. Further justification should be provided if the credit liability remains to be zero as
this calculation is inconsistent with the NSW development consent.

Alternatively, clarity around which PCTs are associated with Regent Honeyeater habitat
such that the offset liability would be met should be provided.

This section identifies a number of indirect impacts resulting from the action. Some
management measures for these impacts have been provided, however, other identified
impacts, for example noise, have simply been addressed by stating that the impacts are
likely to be minimal. Further justification should be provided as to why these indirect impacts
do not need to be managed.

Management Plan Consultation Feedback Form
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Management Plan Consultation Feedback Form

Plan

Biodiversity
Offsets
Strategy

Section

Table 6.1

Section 8

Appendix C

N/A

Section 2.2

Specific Feedback
Detail specific issues with certain sections in the document

A number of suitable mitigation measures have been identified, however, it is unclear which
biodiversity values each measure is relevant to. The relevant protected matters for each
mitigation measure should be identified to ensure that all biodiversity values have been
addressed. Efforts should also be made to ensure that the proposed mitigation measures
are measurable and can be adequately monitored through the proposed monitoring
program.

A number of the identified mitigation measures include the development and
implementation of further plans. Santos should ensure that the content of those plans
adequately addresses the requirements of the development consent, specific to the relevant
protected matters.

It is noted that monitoring is scheduled to occur annually in spring, which represents the
highest activity of most fauna species and native plant communities. The BMP should
identify which biodiversity values are being targeted in these annual surveys, and if any
EPBC Act protected matters are not subject to targeted surveys then justification should be
provided. It is expected that targeted surveys would consider impacts to EPBC Act listed
flora, including but not limited to Lepidium aschersonii and Lepidium monoplocoides.

The BMP index refers to section 8 for details of the responsible persons for the review, and
implementation of the plan, however this information is not included in that section of the
plan. The index also refers to the Environmental Management Strategy which has not been
provided.

The template at Appendix C for reporting of clearing identifies pre-clearing, current and post
clearing figures for PCTs, but does not identify values for EPBC Act protected matters.
Where possible, the data for PCTs commensurate with an EPBC Act protected matter (i.e.
ecological community or threatened species habitat) should be clearly identified.

DAWE has formally endorsed the NSW Biodiversity Offset Scheme, and as such, where
offsets are provided consistently with the NSW Biodiversity Offsets Policy for Major Projects
and to the satisfaction of NSW Government, they would be considered adequate.

As above, this section states that the credit liability for the Regent Honeyeater has been
reduced to zero, and that habitat for this species will be protected through the retirement of
credits for relevant PCTs. It should be clearly justified why the credit liability for this

EPBC Act listed species has been reduced to zero, or the credit liability for its status as an
ecosystem credit liability should be calculated and included.

Management Plan Consultation Feedback Form
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Management Plan Consultation Feedback Form

Pest Plant Section 6.3.2 This section references key threatening processes, specifically Rabbit, Goat, European Red
and Animal Fox, Cat and Feral Pigs, however, does not directly relate management actions to those
Control Plan identified in the relevant Threat Abatement Plans (TAPs) as required by condition B47(i)(ix).

Additionally, while Cane Toad is referenced as a regional pest animal alert species, the
relevant TAP is not considered. Chytrid Fungus and Phytophthora cinnamomi are not
referenced at all.

As per the relevant condition, specific consideration should be given to the relevant TAPs.

The relevant TAPs to the Narrabri Gas Project, are:

vi

Vii

viii

Management Plan Consultation Feedback Form

Department of Sustainability, Environment, Water, Population and
Communities (2011). Threat abatement plan for the biological effects,
including lethal toxic ingestion, caused by cane toads. Canberra, ACT:
Commonwealth of Australia. Available from:
http://www.environment.gov.au/resource/threat-abatement-plan-biological-
effects-including-lethal-toxic-ingestion-caused-cane-toads.

Department of the Environment and Energy (2017). Threat abatement plan
for predation, habitat degradation, competition and disease transmission by
feral pigs (Sus scrofa) (2017). Canberra, ACT: Commonwealth of Australia.
Available from:
http://www.environment.gov.au/biodiversity/threatened/publications/tap/feral-

pig-2017.

Department of the Environment, Water, Heritage and the Arts (DEWHA)
(2008). Threat abatement plan for competition and land degradation by
unmanaged goats. DEWHA, Canberra. Available from:
http://www.environment.gov.au/biodiversity/threatened/publications/tap/comp
etition-and-land-degradation-unmanaged-goats.

Department of the Environment and Energy (2016). Threat abatement plan
for competition and land degradation by rabbits. Canberra, ACT:
Commonwealth of Australia. Available from:
http://www.environment.gov.au/biodiversity/threatened/publications/tap/comp
etition-and-land-degradation-rabbits-2016.

Department of the Environment (2015). Threat abatement plan for predation
by feral cats. Canberra, ACT: Commonwealth of Australia. Available from:
http://www.environment.gov.au/biodiversity/threatened/publications/tap/threat
-abatement-plan-feral-cats.

Department of the Environment, Water, Heritage and the Arts (DEWHA)
(2008). Threat abatement plan for predation by the European red fox.
DEWHA, Canberra. Available from:
http://www.environment.gov.au/biodiversity/threatened/publications/tap/preda
tion-european-red-fox.

Department of the Environment and Energy (2016). Threat abatement plan
for infection of amphibians with chytrid fungus resulting in chytridiomycosis.
Available from:
http://www.environment.gov.au/biodiversity/threatened/publications/tap/infecti
on-amphibians-chytrid-fungus-resulting-chytridiomycosis-2016.

Department of the Environment and Energy (2018). Threat abatement plan
for disease in natural ecosystems caused by Phytophthora cinnamomi.
Available from:
http://www.environment.gov.au/biodiversity/threatened/publications/threat-
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Management Plan Consultation Feedback Form

Plan

Koala
Research
Proposal

Section

Specific Feedback
Detail specific issues with certain sections in the document

abatement-plan-disease-natural-ecosystems-caused-phytophthora-
cinnamomi-2018.

This section states that areas of ‘low exposure’ or undeveloped areas are not subject to the
Pest Plant and Animal Control Plan. Quantitative evidence should be provided as to why
specific areas have been excluded from this plan, including how indirect impacts to
undeveloped areas would be managed.

The Koala research proposal appears to adequately assess changes in extent of
occurrence, area of occupancy and areas of generational persistence, relevant to condition
B47(g)(i) of the NSW development consent.

Santos should ensure that the proposal also fulfills the requirements of conditions B47(g)(ii)-
(iii), investigating why suitable areas of habitat may not be occupied by Koalas, and guiding
adaptive management of the Koala population in the project area, and in any land-based
offsets.

The proposal should include an indicative timeframe and project plan.

Management Plan Consultation Feedback Form
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This information is provided by Narrabri Shire Council

Document Set ID: 1940213
Version: 3, Version Date: 15/12/2021

Our Reference: 1940213
Your Reference: SSD-6456-PA-22
Contact Name:

Senior Environmental Advisor — Onshore Oil and Gas
Santos Ltd

32 Turbot Street

BRISBANE QLD 4000

Via Email:- antos.com
Monday, 13 December 2021

Re: Narrabri Gas - Post Approval (SSD-6456-PA-22) — Biodiversity
Management Plan - Council Feedback

Dear [

| refer to your correspondence dated 04 November 2021 seeking Council's
feedback in relation to the abovementioned draft Plan. Please find enclosed
Council’s consolidated feedback in this regard:

Biodiversity Management Plan (Phase 1)

e Page 10 - recommend additional inclusion of scientific names.

e Page 11 - describe any changes resultant from the recent legislative
reform program (if appropriate).

e Page 11 - not all commitments in the Terrestrial Ecology component
appear to have been listed.

e Page 19 - remove redundant solidus (forward slash) after Pine
Donkey Orchid listing.

e Table 5.2 - recommend additional inclusion of common names.
e Page 36 - insert additional dotpoints prior to paragraphs

commencing with words ‘monitor’ and ‘dialogue’.

Pest Plan and Animal Control Protocol (Phase 1)

e It is recommended that a referral of the draft documentation be
conducted to North West Local Land Services (NWLLS) in respect of
pest animal considerations as Council only administers Biosecurity
Matter(s).

e Biosecurity Act needs to be referred to as the Biosecurity Act 2015
throughout the document.
e Page 10, section 3.1.2 — insert type space prior to word ‘prevent’.

e Table 3.2 —the following specific amendments to the table contents
are recommended:

Print Date: 15 December 2021, 4:11 PM



This information is provided by Narrabri Shire Council

» Alligator Weed - this is “Containment” for NSW but is
“Eradication” for the NWLLS region.

> Fireweed — whole of state “Asset protection”, regional is "key
emerging”.

> Tree pear — "Key Emerging".

» Cotoneaster sp —is not listed in the NWLLS Weed Management
Plan 2017-2022 as a "Key Emerging” weed.

» Pyracantha sp - is not listed in the NWLLS Weed Management
Plan 2017-2022 as a "Key Emerging” weed.

»  Willows — only Black Willows is listed as Asset Protection Salix
migra.

»  Frogbit — should be added to the list and is “State Protection” —
Council's  Biosecurity (Weeds) Officer has made this
recommendation because it is a water weed and could be easily
transferred in.

»  Anchord Water Hyacinth - should be added to the list and is
“"State Protection” — Council's Biosecurity (Weeds) Officer has
made this specific recommendation as it is a water weed and
could be easily transferred in.

e It is further recommended that the weed list as presented be
reviewed for overall relevance and accuracy.

e Section 3.2, paragraph 3: word "be" needs to be removed from
sentence to read "... constitutes an offence which may incur substantial
fines ...".

e Table 3.3, row 2 — needs to be described in full (content is missing
and sentence is incomplete).

e The general biosecurity duty is applicable to all matters addressed in
this Protocol and is additional to any other specific actions detailed
in the following sections. The general biosecurity duty applies to all
Santos employees and contractors who visit site. Failing to discharge
the general biosecurity duty constitutes an offence which may incur
substantial fines and/or imprisonment for an individual and/or
corporation.

e Section 54 - opportunities for collaboration with other
agencies/authorities could be referenced in this section.

e Section 5.4.2 — paragraph requires review.

e  After moving through or working in a pest plant infested area vehicles
and equipment should be checked for any residual mud, dirt or plant
material and remove it. Once removed the material should be
disposed of in general waste or left at the site of origin; and the plants
should only be left at site of origin if it is a major infestation. If
infestation is only small, the pest plant should be destroyed of
appropriately and then the rest of the infestation should be treated
accordingly.

e Page 19, section 5.5 — insert semi colon in second dot point before
the word "and’.

e Page 27, section 6.2.1.3 — typographic error. Suggest replacement
with ‘inundative’.

e Section 6.2.1 — Council's appointed Biosecurity (Weeds) Officer does
not recommend weed control should involve slashing/mowing,
especially if seed is set as it will only spread the problem further.

Document Set ID: 1940213
Version: 3, Version Date: 15/12/2021 Print Date: 15 December 2021, 4:11 PM



This information is provided by Narrabri Shire Council

Document Set ID: 1940213
Version: 3, Version Date: 15/12/2021

e Section 7 - The sentence at the start of paragraph 2 requires
rewording as the content and intent is unclear. Currently reads as
follows: "Monitoring may also indicate a particular pest plant or
animal risk assessment does not reflect the conditions observed.”

e Table 81 Report (row 1 of Table) — recommend rewording to:
“Narrabri Shire Council Weeds Officer, or in case of a prevention weed,
example Parthenium, NSW Department of Primary Industries (DPI)
needs to be notified within 24 hours. The weed is not to be removed
by anyone other than an Authorised Weeds Officer.”

e There are weeds that have been included in the schedule of Pest
Weeds which are not identified Biosecurity Matter.

Biodiversity Offset Strategy

Council has no specific concerns or feedback in relation to the Biodiversity
Offset Strategy.

Koala Research Proposal

Council has no specific concerns or comments in relation to the Koala Research
Proposal documentation.

Should you require any additional information in relation to this matter you
are invited to contact Council's Manager of Strategic Planning, ﬂ
on_ or by emailing council@narrabri.nsw.gov.au.

Yours faithfully

Director Planning, Strategy & People

Print Date: 15 December 2021, 4:11 PM


mailto:council@narrabri.nsw.gov.au

Management Plan Consultation Feedback Form

Biodiversity Management Plan and attachments:

¢ Biodiversity Offset Strategy

DOCUMENT TITLE:

o Koala Research Proposal

e Pest Plant and Animal Control Protocol

STAKEHOLDER: Regional NSW (Mining, Exploration and Geoscience)

CONSULTATION

RELEASE DATE: 5 November 2021

COMMENTS DUE DATE: 17 December 2021

General Feedback

Key Issues MEG has no concerns or issues to raise with the soon to be established Biodiversity
Stewardship Site (BSA) to meet 95% of the required ‘ecosystem credit’ requirements
for phase 1 of the project. MEG requests to be consulted regarding the retirement of
the outstanding credits for phase 1.

MEG understands the proponent is currently investigating several other BSAs for
offsetting phase 2 impacts of the project. MEG also requests to be consulted on the
location of any potential BSAs.

Suggestions for

improvement
Plan Section Specific Feedback
Detail specific issues with certain sections in the document
Eg. Eg.. Section 3 Further detail is required about when a report is required and how the report is to be
Biodiversity submitted.
Offset
Strategy

Management Plan Consultation Feedback Form
Page 1 of 1



Management Plan Consultation Feedback Form

DOCUMENT TITLE:

Biodiversity Management Plan and attachments:

Biodiversity Offset Strategy
Koala Research Proposal

Pest Plant and Animal Control Protocol

STAKEHOLDER: Forestry Corporation of NSW

CONSULTATION
RELEASE DATE:

5 November 2021

COMMENTS DUE DATE: Extended to 15 January 2022

General Feedback

Key Issues

Suggestions for
improvement

Plan Section

Biodiversity 3.1.3
Management
Plan

5.1.2 and Table
6.1 (and
elsewhere)

6.3.2

Specific Feedback
Detail specific issues with certain sections in the document
The use of nest boxes in State forest is to be supported by a strategy written in consultation
with FCNSW which explicitly describes:
e nest box monitoring regime (i.e. annual inspection);
e maintenance obligations (i.e. repair or replace if damaged);
e commitments to remove non-target inhabitants (i.e. bees or pest animals); and
e decommissioning strategy (remove works at project decommissioning or fund
ongoing maintenance).

Please explain the difference between the ‘construction footprint’ and the ‘development
footprint’.

Is there a definition for ‘low exposure’ (i.e. buffer width)?

Management Plan Consultation Feedback Form

Page 1 of 3



Management Plan Consultation Feedback Form

Plan Section

8.3.1

8.3.2and
Appendix D

8.3.2.6

Table 9.2

Table A1

Table A2

Appendix D

Pest Plant 1.
and Animal
Control

Protocol

3.1.1
5.4
8.2.1

Specific Feedback
Detail specific issues with certain sections in the document

Aligning Santos’ “reference sites” with FCNSWs monitoring sites maybe somewhat
problematic. FCNSW monitoring sites are located in areas subject to prescribed burning
and/or timber harvesting. If protection from these activities is important to Santos,
discussions are to be had with FCNSW regarding protection measures.

FCNSW and Santos must also consider whether sites in too close a proximity to one
another could compromise data integrity (i.e. need to avoid overlapping sampling points).

Acoustic monitoring using digital recorders is proposed to occur at various sites during
spring. According to the explanation in Appendix D, equipment will be programmed to
record for at least 120 hours in 10-minute blocks starting an hour before sunset on day 1.
No explanation has been provided as to why this sampling strategy has been adopted.
FCNSW has been deploying song meters in a grid-based biodiversity monitoring program in
the Pilliga forests since 2013. In 2018 FCNSW modified recording schedules and
implemented continuous recording (i.e. all day and night) for the two-week sampling period
at each site in order to maximise the chances of “capturing” sounds of species that
vocalised less frequently or whose recorded calls were “cut-off” when the equipment went to
sleep. FCNSW are currently using Song Meter SM4s from Wildlife Acoustics which have
sufficient battery power and data storage capacity to achieve this outcome. This strategy
removes the potential bias arising from a preselected block-based recording schedule. The
resulting data files can always be “sub-sampled” for analysis if a particular time period or
event is of interest.

Song meters are proposed to be deployed to collect calls of microbats for an initial two-year
period. The equipment will be programmed to record for four hours each night (beginning
at sunset) for five nights. No explanation is provided as to why this sampling strategy has
been adopted. It is unclear as to whether the recordings will be triggered or will be
continuous for the four-hour period. FCNSW has been deploying recording equipment for
microbats for many years. The equipment is set to record for the entire night using the
triggering function. FCNSW use Anabat Swifts from Titley Scientific which have adequate
battery and storage capacity for the two-week deployments in our Pilliga monitoring
program. The equipment is co-located with song meters and cameras thereby providing
efficiencies with equipment deployment and reducing surveyor related disturbances at a
sampling site.

Are ‘washdown’ points proposed for inside fenced Santos’ facilities?

Santos may wish to describe the bushfire suppression resources which are obligations of
the access arrangement with FCNSW (i.e. heavy plant, tanker, crew etc).

What land management obligations (if any) are there for areas of State forest subject of
mine site ecological rehabilitation (i.e. exclusion of hazard reduction burning and/or timber
harvesting, any other forestry activities)?

Typo “soul”

States that the Rehabilitation Management Plan contains details of nest box use. FCNSW
could not find these details. Reference exists in the Biodiversity Offset Strategy...

FCNSWs preference is for the use of wooden stakes rather than metal star pickets.

Please offer a definition of “indirect impact areas”. Is it 50m from wells and 10m from linear
infrastructure?

Incorrect reference to Table 3.1

Typo “in

FCNSW would like to be made aware of pest plant alerts sent to Narrabri Shire

Management Plan Consultation Feedback Form
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Management Plan Consultation Feedback Form

Plan Section Specific Feedback
Detail specific issues with certain sections in the document
Biodiversity 2.3 Again, what are the liabilities associated with land classified as mine site ecological
Offset Plan rehabilitation?
2.51 Nest box use (comment as per above)

Management Plan Consultation Feedback Form
Page 3 of 3



Management Plan Consultation Feedback Form

Biodiversity Management Plan and attachments:

e Biodiversity Offset Strategy

DOCUMENT TITLE:

o Koala Research Proposal — see feedback below

e Pest Plant and Animal Control Protocol

STAKEHOLDER: Biodiversity Advisory Group — Dr Patrick Tap (Forestry Corporation of NSW)

CONSULTATION

RELEASE DATE: 5 November 2021

COMMENTS DUE DATE: Extended to 15 January 2022

General Feedback

Key Issues 1. The Koala Research Proposal (KRP) would be enhanced if (a) it included a review of
available data within the project area and (b) the outcomes of the review were incorporated
in the project design.

2. The KRP would benefit from the use of multiple survey techniques for detecting koalas. This
may involve refining the spatial extent of the study area.

_Suggestions for Recommendation 1.1: Review and incorporate available relevant data to refine survey effort to
improvement be undertaken under the KRP and to inform the determination of suitable habitat for koalas.

Recommendation 1.2: The KRP should consult with relevant agencies. Ideally the KRP should
be more closely aligned with the objectives of the NSW Koala Strategy to ensure that the findings
contribute to “moving forward” about the needs of the koala in drier biomes, in particular.

Recommendation 2.1: The KRP be amended to include the trialling of multiple techniques for
detecting the presence of koalas.

Plan Section Specific Feedback

Detail specific issues with certain sections in the document
See next
page

Management Plan Consultation Feedback Form
Page 1 of 2



Management Plan Consultation Feedback Form

Plan

Biodiversity
Management
Plan

Section

Koala
Research
Proposal

Specific Feedback

Detail specific issues with certain sections in the document

1. The Koala Research Proposal (KRP) would be enhanced if (a) it included a review of available
data within the project area and (b) the outcomes of the review were incorporated in the
project design.

The forests of the Pilliga have for many years been the focus of research studies and on-going
survey for a variety of species of fauna, including koalas. For example, in 2013, Forestry
Corporation of NSW (FCNSW) established a 5 km x 5 km grid-based multi-species monitoring
program in the State forests of the Pilliga using acoustic and ultrasonic recorders, and more
recently cameras. Koala call files from this program were recently analysed in 2021. Small
numbers of koalas were detected in 2018 and 2019 using acoustic recorders. Scientists involved in
the NSW Koala Strategy have expressed an interest in the outcomes of that work.

FCNSW suggests that a review of available data and consultation with agencies undertaking koala
or other related work would inform the KRP and would assist in the determination of where to
allocate survey effort for koalas. The review should also include an analysis of available
environment related information (eg. Plant Community Types, forest typing incl. FCNSW Lindsay
Typing, habitat suitability models, soil moisture, rainfall, temperature, water points and disturbance
history) to investigate potential drivers of koala occurrence in the Pilliga.

Recommendation 1.1: Review and incorporate available relevant data to refine survey effort to be
undertaken under the KRP and to inform the determination of suitable habitat for koalas.

Recommendation 1.2: The KRP should consult with relevant agencies. Ideally the KRP should be
more closely aligned with the objectives of the NSW Koala Strategy to ensure that the findings
contribute to “moving forward” about the needs of the koala in drier biomes, in particular.

2. The KRP would benefit from the use of multiple survey techniques for detecting koalas. This
may involve refining the spatial extent of the study area.

The KRP primarily focuses on employing the Koala Spot Assessment Technique (SAT) (and
derivatives such as Rapid-SAT) to undertake surveys to detect the presence of koalas across the
Pilliga forests (ie. including NPWS and FCNSW estate well outside the footprint of the Narrabri
Gas Project area). There are a variety of views amongst the scientific community about the
efficacy, reliability and rigour of methods that are available to survey for koalas (eg. searching for
scats, acoustic recorders, drones fitted with infra-red cameras, motion activated cameras deployed
in trees, koala detector dogs and visual surveys). The KRP has not included a review of alternative
methods or an evaluation of the efficacy and reliability of the SAT approach. This should be
addressed in the proposal.

FCNSW suggests that a wider range of detection techniques be included in the KRP to give
greater certainty on current population density of koalas in the Pilliga (noting the limitations on the
reliability of using scats alone). Acoustic recording, drone surveys and camera trapping are
particular examples. These complimentary techniques may be in addition to monitoring which is
already proposed to be undertaken for the Biodiversity Management Plan and is currently being
employed in the Pilliga by FCNSW and other agencies. In the first instance, FCNSW recommends
that a trial of multiple techniques be undertaken within a smaller area (eg. within the Narrabri Gas
Project area) to determine the optimal mix of survey / monitoring methods and to guide broader
survey effort should it eventuate.

Recommendation 2.1: The KRP be amended to include the trialling of multiple techniques for
detecting the presence of koalas.

Management Plan Consultation Feedback Form
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DOCUMENT TITLE:

STAKEHOLDER:

CONSULTATION
RELEASE DATE:

COMMENTS DUE DATE:

General Feedback

Key Issues

Suggestions for

Management Plan Consultation Feedback Form

Biodiversity Management Plan and attachments:
e Biodiversity Offset Strategy
e Koala Research Proposal

e Pest Plant and Animal Control Protocol

Biodiversity Advisory Group

5 November 2021

17 December 2021

Straight away | am drawn to the lack of Culturally identified levels of protection across a broad
range of areas.

The Water Management Act or EPBC Act does not specify the need to include culturally
adequate standards.

| as a Native Title representative would like to see Gomeroi Native Title Applicant’'s approached
for input into how we could put cultural data back into country and do this in a culturally
appropriately way.

This also goes for water that goes back into the table and surface water, and the protection of
threatened native (koala) species and their habitat. More research needs to be undertaken on
our threatened species especially Koalas to enable us to better understand the threats to them
and their habitat and to develop ways to protect them into the future. The native flora also needs
to be better managed and protected.

Lack of aboriginal community consultation will also be detrimental to the protection of Cultural
sites within the defined footprint area.

| also would like to see the opportunity for investment into Aboriginal identified businesses (51%
or more Aboriginal controlled) to fulfill the needs of pest management and protections of
threatened species.

This information needs to be broadly distributed to enhance the knowledge of ALL Aboriginal
people of the Gomeroi nation as within this footprint are some unique and highly valuable
Cultural sites that need protection and ongoing management.

- More engagement and awareness of the project

Management Plan Consultation Feedback Form
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Management Plan Consultation Feedback Form

General Feedback

improvement - Input into water quality put backs into the system for improved Cultural safety of species
and sites

- Investing into Aboriginal owned businesses
- Cultural repatriation defined by the Aboriginal people of Gomeroi

- Allow the Gomeroi Native title holders to be more informed of the benefits and setbacks

of this plan
Plan Section Specific Feedback
Detail specific issues with certain sections in the document
Egg. Egg.. Section 3 Further detail is required about when a report is required and how the report is to be
Biodiversity submittedy/.
Offset
Strategy
Biodiversity Part D Who is having the input for the cultural components of the audits?
Offset We as Gomeroi need to have independent facilitators in this part of the work who we agree
Strategy upon representing us as a nation and corporate body.
Overall Are we building into this Aboriginal people to be educated (university level) to do these
consultations ourselves and will Santos help to deliver this?
Biodiversity Overall Will the minister or his office meet with us to alleviate any cultural pressures we are being
Management met with?
Plan

For example culturally significant sites and threatened species of concern under the EPBC
Act and Water Management Act.

Management Plan Consultation Feedback Form
Page 2 of 2



From: _
To: I
Subject: Re: Narrabri Gas Project BAG Management Plan Feedback
Date: Thursday, 16 December 2021 6:25:31 AM

Review of; Pest Plant and Animal control plan, Biodiversity Offset Strategy, and the Koala

Research Strategy.

Very comprehensive documents making them a very difficult read for the non researcher.
These plans show that Santos “will be” doing the right thing in relation to no negative
Biodiversity impact, in fact seems like a benefit to biodiversity due to extra knowledge and
management.

To have Santos being “seen to be” doing the right thing a plain English information sheet
explaining the steps needs to be added to these technical documents.

Bye For Now

gmail.com

On 15 Dec 2021, at 4:20 pm, | GG
<, - . rote:

Dear All
Feedback to the Draft Management Plans presented to the meeting of the NGP
BAG on 16 November are due on Friday 17 December 2021. The Draft Plans were:
e Biodiversity MP
e Biodiversity Offset Strategy
e Pest Plant and Animal Control Protocol, and
e Koala research Proposal
If you have no additional comments please reply to this email with an appropriate
message.
Regards



From: - ]

To:

Subject: RE: Narrabri Gas Project BAG Management Plan Feedback
Date: Monday, 20 December 2021 9:37:31 AM

All fine by me

Thank you

Subject: Narrabri Gas Project BAG Management Plan Feedback

Dear All

Feedback to the Draft Management Plans presented to the meeting of the NGP BAG on 16
November are due on Friday 17 December 2021. The Draft Plans were:

Biodiversity MP
Biodiversity Offset Strategy
Pest Plant and Animal Control Protocol, and

Koala research Proposal
If you have no additional comments please reply to this email with an appropriate message.

Regards



From: | |

To: ]

Subject: I[EXT]: RE: Biodiversity Advisory Group Presentation
Date: Wednesday, 17 November 2021 3:06:51 PM

Hi I

Thanks for the presentation attachment, |l

| enjoyed listening in on the meeting yesterday. | didn’t participate in the Teams discussion as it likely would have been hard to hear
me as | was a passenger in a vehicle on a highway. | have reviewed all the documentation as well as finished reviewing the
biodiversity assessment reports that Cassie sent through to me prior to the first BAG meeting and provide a couple of comments
below in relation to flora for future BAG discussion and consideration. Feel free to distribute my comments below to other BAG
members if you wish.

Biodiversity Management Plan

1. The consent conditions require Santos to maximise the salvage, translocation of threatened flora detected during pre clearing
surveys for Phase 1, 2 well pads, etc. but there was little mention of this in the BMP other than to say that the ANPC
translocation guidelines would be generally followed. If a threatened flora population is detected during pre clearing surveys
and if due to other considerations (eg. cultural heritage), it is not possible to avoid the population then will this scenario trigger
a possible translocation program as per consent conditions? Presumably a translocation plan would need to be prepared and it
may be necessary to undertake some pilot trials to see what best method is likely to be (eg. salvage/direct translocation vs.
seed collection and tubestock propagation) to give best chance of success. A translocation plan takes time to prepare and
implement so how will this reconcile with the pressures of having to clear vegetation to a timeline as pre clearing surveys are
usually done immediately prior to clearing? Presumably Santos can leverage some experience in threatened flora salvage and
translocation from ForestryCorp/State Forests, although | didn’t hear | N I - this yesterday. |-t OP'E
and others have been doing some good work on creating a database on nation-wide threatened flora translocations which may
yield some useful information. | would like to see the BMP provide some further discussion in this regard on possible
threatened flora salvage/translocation contingencies as | think DPIE will be all over this as an issue going forward and they
won't just focus on retiring species credits. They will want to see substantial effort to comply with this consent condition. Am
not sure how ‘successful translocation” will impact on species credit requirements? Will a successful translocation allow a
reduction of species credits needed? Will such a program be treated as rehabilitation?

2. | think the BMP would benefit from a bit more discussion on methods for pre clearing surveys as | think they were a bit broad

and vague in the BMP. | believe this was touched on by a few other BAG members as well.

Rehabilitation

| have a bunch of questions on this rehab issue but did | hear correctly that the BAG will get a chance to review the Draft rehab plan
when available? I'll reserve my queries until | hear back from you on this. Am very interested in this issue as well as | do a fair bit of
restoration/rehab work myself.

In the interests of keeping this email to a reasonable short length, | will leave the rest of my comments to the next BAG meeting
which | will do my best to attend.

Regards



Table Al: Biodiversity Management Plan — stakeholder comments reconciliation table

Stakeholder  Section # Topic Comment Response
BCS All Framework/link with other | BCS suggests that for readability and clarity to A flow chart has been added into the BMP to provide a
plans stakeholders the BMP should present a clear logic high-level overview of the interaction of the various
framework for the interaction of the ecological scouting | biodiversity related plans and the Field Development
framework, the field development plan, the field Protocol in section 3.4.
development protocol, the rehabilitation management
plan and the biodiversity offset strategy, this could be - .
presented via a data flow diagram. Specific inclusion BCS indicated response was acceptable in letter dated
within a data flow diagram could include a breakdown 24 March 2022.
of associated works, their interaction and relative
timing, as an example: estimating impact quantum via
EIS modelling, refining and quantifying site scale
biodiversity values via ecological scouting, micro siting
infrastructure to avoid significant biodiversity values,
offsetting impact, etc.
BCS Table A1 Timing of rehabilitation Table A1 within the BMP describes the consent Clarity of RMP integration with the BMP is provided in

conditions relevant to the BMP. BCS have identified 4
conditions of consent which have been deferred to the
rehabilitation management plan, these are: minimise
the amount of clearing and employ temporary
vegetation strategies; -maximise the salvage,
transplanting and/or propagation of any threatened
flora found during pre-clearance surveys, in
accordance with the Guidelines for the Translocation
of Threatened Plants in Australia (Vallee et al., 2004),
where reasonable and feasible; and -maximise the
salvage of resources, including tree hollows,
vegetation and soil resources, for beneficial reuse,
including fauna habitat enhancement; -introduce
naturally scarce fauna habitat features such as nest
boxes and salvaged tree hollows and promote the use
of these introduced habitat features by threatened
fauna species; The above-mentioned consent
conditions address biodiversity impact mitigation
measures which should be occurring either prior to,
during or immediately after clearance activities. As
BCS understands, rehabilitation of clearance areas
will occur progressively and immediately post
construction. It is suggested that for readability and

the new flowchart referred to above. Table A1 has
been updated to reference the sections of the BMP
where these conditions are now addressed.

BCS indicated response was acceptable in letter dated
24 March 2022.




Stakeholder

Section #

Topic

Comment

clarity to stakeholders the timing of rehabilitation
activities is reiterated and clearly detailed upfront in
the BMP (see the suggestion for a data flow diagram
above).

Response

BCS

FBA to BAM transition
statement

Section 5.1.2, states the following: In the transition
from the Framework for Biodiversity Assessment to
the Biodiversity Offset Scheme, several species were
moved from ‘species credits’ to ‘ecosystem credits’.
The Black-striped Wallaby and the Regent Honeyeater
(DPIE mapped areas only) are two species that were
affected by this change and subsequently the credit
liabilities for these species have been reduced to zero.
Impacts to their mapped habitat consistent with the
Project EIS is no longer required and are not reported
further. For readability and clarity to stakeholders BCS
suggest that the following clarification is added to this
paragraph: “Habitat for these species in the region will
be protected through the retirement of ecosystem
credits for associated PCTs”.

Section 5.1.2 has been updated to include clarification
statement as suggested.

BCS indicated response was acceptable in letter dated
24 March 2022.

BCS

5.2

Fauna friendly exclusion
fencing

Section 5.2 of the BMP states: Fencing — Phase 1
includes 11 well pad areas that will require permanent
fencing during operation. Fencing (temporary and
permanent) installed around well pads and other
infrastructure during construction and operation of the
Project could present a hazard to fauna through
entanglement. Some fauna are known to be impacted
by fencing entanglement, especially nocturnal species
such as bats, gliders and owls and also macropods.
Linear infrastructure construction will account for most
of the temporary fencing requirements with fencing
associated with this activity relatively minor in extent.
Table 6.1 of the BMP states: ‘Fauna friendly’ exclusion
fencing (without barbed wire) will be installed around
well sites during operation unless determined
otherwise under a land access agreement. The
indirect impacts related to fencing well pads detailed
within Section 5.2 should be updated with the
mitigation measure of “fauna friendly exclusion
fencing”, as stated within Table 6.1.

Section 5.2 has been updated to clarify the use of
‘Fauna friendly’ fencing around well pad sites.

BCS indicated response was acceptable in letter dated
24 March 2022.




Stakeholder  Section # Topic Comment Response

BCS 6.1.1 Provision of survey results | Section 6.1.1 details the protocol ensuring that the Clarification regarding supply of the ecological scouting

to government planning, design and construction phases of the field results as part of the submission of the Field
infrastructure are undertaken in accordance with Development Plan for approval has been included
approval conditions. This includes a series of steps under Step 3.
involved in the field development protocol. It is
\r’a? ng trrr]]ee Tgsgltz ;l::r:eéritueﬁdl_striﬂﬂﬁg \évuhxgyc;etalls BCS indicated response was acceptable in letter dated
undertaken during ecological scouting will be provided 24 March 2022.
to the consent authority and BCS. This step will be
required to verify and audit conformance with the
credit maximums detailed within Table 1 of the
project’'s development consent.

BCS 6.1.2.1 Unexpected finds Section 6.1.2.1 states the following: “In the event a This caveat has been added as discussed during the
previously undetected threatened ecological BAG meeting dated 16 Feb 2022, noting that priority
community or species is identified within the micro- will be given to the entities listed at the time of the
siting footprint, every effort will be made to avoid the approval unless the new listing in question is at a
entities. Micro-siting activities allow for flexibility in higher threat level and does not compromise Santos’
project design, through exploration of alternative route | ability to avoid exceeding the upper limit impact
or placement options to provide opportunities for thresholds, e.g. a newly listed critically endangered
avoidance of impact to threatened species. In cases species vs a vulnerable species requiring offsets under
where this is not possible, a modification to the Project | the approval.
approval may be required. This does not apply to
species listed after the date of approval.” BCS agree - .
that no further offsetting of impacts would be required Efa;?chgga;zresponse was acceptable in letter dated
for those threatened species listed after 30 September )

2020; However, the projects hierarchy for avoiding
and mitigating impacts to threatened species should
be inclusive of all threatened species of flora and
fauna at the time of the work being undertaken,
regardless of the time of their listing. All unavoidable
unexpected finds, including those of entities listed
after 30 September 2020, should be immediately
reported to BCS.
BCS Multiple Replacement of hollows Table 9.2 of the BMP states the following mitigation Section 3.4 (new section 3.3 was added) and Table 6.1

measure for the removal of hollow-bearing trees:
Hollow reinstallation or replacement at 1:1 ratio for
large hollows (i.e. greater than 300 mm). This
mitigation measure is also mentioned in Section 3.3
and Table 6.1 of the BMP. However, the wording of

of the BMP has been updated to provide clarity.

BCS indicated response was acceptable in letter dated
24 March 2022.




Stakeholder

Section #

Topic

Comment

the mitigation measures in these sections is
inconsistent with Table 9.2 and could be interpreted
that the actual ratio being proposed is 1 replacement
hollow per 1 hollow-bearing tree. As there is the
potential for 1 hollow-bearing tree to contain more
than 1 large hollow BCS recommend that the
references within Section 3.3 and Table 6.1 are made
consistent with the wording within Table 9.2.

Response

BCS

8.3.1

Sample/representativeness
of monitoring/
control/impact sites

Section 8.3.1 details the impact, control and reference
plots which would be compared to determine the
indirect impacts resulting from the project. In relation
to the paired control and impact plots, Section 8.3.1
states that: “Each impact monitoring site will be
established with paired impact and control plots within
the same habitat type.” As the composition, structural
and functional attributes of each different PCT can
differ markedly from other PCTs, even between those
representative of similar habitat types, BCS
recommends that impact and control plots should be
representative of the same PCT and should be
adequately representative of the variability of different
PCTs being impacted.

Monitoring sites have been selected based on habitat
types that reflect the target biodiversity values for
monitoring (the soundscape, diurnal bird assemblage
and microbat assemblage). The monitoring program
aims to examine soundscapes at impact, control and
reference sites to identify any differences that may
indicate there are substantial changes to habitat
utilisation/occupation as indicated by the measured
biodiversity values through indirect impacts. Acoustic
variables recorded are likely to travel similarly through
habitat types, with changes likely to relate to how
animals use or vocalise within different treatment types
(i.e. impact, control and reference sites within each
habitat type). Changes are not expected to be linked to
a specific PCT but rather at a habitat level; therefore,
habitat types were selected as the more appropriate
unit of replication. Composition, structure and function
are stable within habitat types and using these
categories for the unit of replication is suitable.
Furthermore, given the limited scope of the Phase 1
development (up to six pilot wells and four coreholes
as suitable sites for monitoring) there are not enough
impact sites to allow for sufficient replication at the
PCT level without confounding results.

BCS indicated response was acceptable in letter dated
24 March 2022.

BCS

8.3.2.2

Monitoring/rapid vegetation
survey techniques

The use of hemispherical lenses or smartphone
technology in capturing relevant data (foliage cover) in
vegetation monitoring is unclear to BCS. The
application of this method should be further detailed

Specific application of the method has been included
within section 8.3.2.2. Limitations of the method




Stakeholder  Section # Topic Comment Response
within the BMP, specifically this should detail any regarding mid-storey obstruction and timing of
expected limitations associated with the method. photography have also been included.
BCS indicated response was acceptable in letter dated
24 March 2022.

BCS 8.3.2.2 Monitoring BCS recommends that the BMP explicitly detail the Reference to suitably qualified persons has been
project staff which are being proposed to undertake added to a new section 8.3.3, table 8.1 to acknowledge
on-ground vegetation monitoring within the subject the experience required for application.
area e.g. appropriately skilled and experienced
botanists. - .

BCS indicated response was acceptable in letter dated
24 March 2022.
BCS 8.3.2.2 Monitoring/proposed metric | The metric bands proposed to be collected (N/A, low, | Full BAM plots have been included as a concurrent
bands moderate and high) are too coarse to provide a refined | monitoring method to address this comment. The use
understanding of vegetation integrity over time within of both methods will be reviewed as part of the regular
each plot. It is recommended that the proposed data review cycle of the BMP and the most suitable method
collection method is refined into more appropriate will be adopted for continuation in subsequent phases.
incremental metrics or full BAM plot data is collected.
As all the variables within a standard BAM plot are - .
being proposed to be collected to generate a Efalnd;]cgt(;azdzresponse was acceptable in letter dated
vegetation integrity score BCS do not believe that this arc :
would significantly increase the amount of time taken
per plot. However, the benefit of collecting more
refined metrics would provide a much greater
understanding of changes in condition over time.
BCS 8.3.2.5 Monitoring/ adoption of Section 8.3.2.5 states: “It is proposed to conduct The monitoring program now includes consultation with

soundscape over
traditional acoustic
monitoring beyond Phase
1

diurnal bird analysis through traditional acoustic
recordings (SongMeter) during the initial monitoring of
Phase 1, in conjunction with the soundscape analysis.
This will aim to demonstrate and support the strength
of soundscapes. Following the initial monitoring for
Phase 1, an assessment will be made with the
intention of continuing with just the soundscape
analysis when the BMP is updated for subsequent
development plans. However, if significant or varied
results occur between the analysis methods, then this
will trigger an adaptive management response for a
re-assessment of the monitoring methods”. BCS are

BCS regarding the monitoring program as part of the
review process to amend the approved methods.

BCS indicated response was acceptable in letter dated
24 March 2022.
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supportive of trialling novel techniques in monitoring
however this should not preclude the use of more
traditional techniques, i.e. diurnal bird and nocturnal
bat survey via acoustic recordings. It is recommended
that after initial monitoring has been undertaken
adequate justification on the comparative efficacy of
soundscapes monitoring should be provided to BCS
for consultation prior to the reduction or removal of
any traditional monitoring techniques from the projects
plan.

BCS Table 9.2 Myriophyllum implicatum BCS notes that the Critically Endangered A management plan for this species and its occupied
Myriophyllum implicatum has been recorded within habitat is not considered to be required for stage 1 given
wetland habitat in the project area. Table 9.2 details the location and extent of Phase 1 infrastructure.
the assessed biodiversity (flora and fauna) risks of the | The known locations of this species is approximately 17
project. BCS notes that a single vegetation km downstream of an existing crossing, with the
disturbance risk and associated mitigation measure likelihood of indirect impacts to this species considered
has been identified for Myriophyllum implicatum; remote. The best time for surveying the species is
however, there are likely to be further potential reported as late winter early spring and given the recent
impacts to its species and its habitat which should be | conditions it may be of value to survey known and
addressed and mitigated for, these include: - . potential areas of occurrence for the species to
Increased dust production - Weed invasion into native | getermine persistence. The recent work by John Hunter
vegetation, impacting habitat for threatened species - | for S0 also indicated that monitoring should focus on
Increased movement and abundance of feral fauna - | persistence and distribution as opposed to seeking to
Increased sedimentation that would decrease habitat | quantify the populations/trends within for when it
value - Increased erosion that would decrease habitat | yocomes relevant.
value - Chemical runoff into wetland habitat. As . .

Myriophyllum implicatum is only known to occur within Targete_d searc_;hes will be coqducted during Phase 1 of
the project area and its surroundings it is the pr_OJect during the _appropnate season to gather
recommended that more stringent and specific baseline data for use in the future if required.
mitigation measures are investigated for this species
and its habitat. This may include, but not be limited to: | BCS indicated response was acceptable in letter dated
- Undertaking targeted surveys within downstream 24 March 2022.
wetland habitat from impacted areas - Creating a
specific sub-plan of management for occupied
Myriophyllum implicatum habitat downstream from
impact areas - Undertaking targeted habitat condition
monitoring for occupied habitat.
BCS Table 9.2 Mitigation for fauna Table 9.2 describes mitigation measures for the risk of | Table 9.2 of the BMP has been amended in line with the

entrapped in trenches

accidental fauna death through falling in trenches.

comment provided.




Stakeholder  Section # Topic Comment Response
This could be improved by including the mitigation BCS indicated response was acceptable in letter dated
measure of placing sticks and logs into trenches 24 March 2022.
whenever possible to assist trapped fauna in
escaping.
BCS Table 10.1 | TARP - use of 95% CI Further justification should be provided on why a 95% | Confidence interval selection was based on

confidence interval is the most appropriate trigger for
adaptive management for each specific biodiversity
variable listed in Table 10.1. If the current triggers
cannot be adequately justified further refinement of
triggers for adaptive management may be required.
BCS also notes that triggers for adaptive management
have been limited to only the outputs of the soundscape
monitoring, however additional monitoring data will be
collected i.e. remote camera surveys, diurnal bird
surveys and microbat surveys. The outputs of these
monitoring activities should be included in Table 10.1.
BCS recommends that all adaptive management and
triggers for mitigation adhere to SMART principles i.e.
triggers are specific, measurable, achievable, realistic,
timebound.

conventional scientific methods2 . Where adequate data
is not available to justify a different confidence level, a
95% confidence level is often adopted as standard.
Given the approach proposed and the lack of
comparable baseline data, the 95% confidence interval
is a suitable starting point and is considered quite
conservative. Confidence levels are independent of
effect size, so no predictions or assumptions have been
made about the magnitude of a difference required to
cause a trigger. Under this scenario the TARP is
particularly sensitive to any differences and will be
refined over time as more detailed monitoring data is
collected and interpretation of acceptable effect size is
developed.

Inclusion of specific triggers for the additional monitoring
program elements have been included with the
anticipation that they will be removed in the future when
the methods become more streamlined.

The monitoring program and associated triggers have
been designed to meet the SMART principles of
adaptive management. The triggers are each specific
both in what the trigger is based on, e.g. the soundscape
indices or bird species richness, and the level at which
a ftrigger occurs, i.e. 95% confidence interval. The
triggers are measurable through the monitoring designs
and their basis in proven methods and techniques, e.g.
the soundscape analysis has been used in a similar
circumstance and is currently used by FCNSW in the
Pilliga. It allows for a quantitative analysis of the
ecosystems function using soundscapes as a proxy for
ecosystem health. The monitoring is achievable and
scaled appropriately to the scope of the Phase 1
development. The number of sites will be a maximum of
18 and occur during the Spring of each year. The data
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Response

analysis is also proven through various studies on
soundscape analysis that have addressed similar
questions. The available tools and methods are relevant
and realistic to the implementation of the plan and
assessment if the ftriggers. Songmeter 4 acoustic
recorders are designed to record multitudes of acoustic
data under a range of conditions and customisable
schedules. The other methodologies use similarly
readily available technologies and methods, that are
publicly accessible and relatively cheap e.g. remote
cameras, mobile smart devices with free applications for
canopy cover assessment. The BMP monitoring
program has a 2 year review period and a cycle of
regular review to assess the efficacy of the design and
implementation. The end point for monitoring is not yet
determined given the uncertainty around the end date
of the project.

BCS indicated response was acceptable in letter dated
24 March 2022.

BCS

Appendix B

Clearing procedure -
relocation of fauna

BCS recommend that where time permits based on
field development a more precautionary approach be
considered for non-relocatable fauna i.e. fledgling
birds in stick nests and Koalas, to delay clearing the
occupied tree and any other tree within the vicinity
until the species of fauna has safely moved from the
area

The clearing procedure has been updated to reflect this
comment.

BCS indicated response was acceptable in letter dated
24 March 2022.

DAWE

Generally

Consideration of EPBC
matters

Santos should have consideration of protected matters
under both NSW and Commonwealth legislation and
ensure that the mitigation, management and offsetting
measures described in the BMP are relevant to all
protected matters in both the NSW development
consent, and the EPBC Act approval. This should

include specific reference to EPBC Act listed
threatened species and communities, where
applicable.

The protected matters relevant to the EPBC Act
approval are:

Specific reference to MNES or their functional groups
has now been applied throughout the BMP.
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a. Brigalow woodland;

b. Weeping Myall woodland;

c. Regent Honeyeater;

d. Koala;

e. Spotted-tail Quoll;

f. Swift Parrot;

g. Superb Parrot;

h. South-eastern Long-eared Bat;
i. Pilliga Mouse;

j- Bertya opponens;

k. Lepidium aschersonii;

I. Lepidium monoplocoides;

m. Androcalva procumbens; and
n. Tylophora linearis

Response

DAWE

Generally

Reference to other plans

Where any measures are described through reference
to additional plans, strategies or protocols, Santos
should ensure that the necessary requirements
outlined in the development consent are adequately
addressed in those plans. Noting that additional plans
will be prepared in the BMP does not necessarily meet
the requirements.

The following requirements of the BMP under condition
B47 of the NSW development consent, have been met
through the proposed development of an additional
document:

* B47(h)(i), (iii) and (iv) Rehabilitation Management
Plan

» B47(i)(ii) and (iii) Rehabilitation Management Plan

» B47(i)(iv) Aboriginal Cultural Heritage Management
Plan

» B47(i)(vii) Rehabilitation Management Plan

» B47(i)(x) Erosion and Sediment Control Plan

» B47(i)(xii) Rehabilitation Management Plan

Noted.
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» B47(i)(xiii) Bushfire Management Plan
* B47(1) Environment Management Strategy
In addition to the plans mentioned above which have
been specifically used to meet the requirements of
conditions, a number of other plans are referenced
throughout the report, including:
» An Environmental Management Strategy
* A bushfire hazard and risk assessment
« A Field Development Protocol, including an Ecological
Scouting Framework
» Case by case property management plans
None of the above plans have been provided for
consultation, and as such DAWE cannot provide
comment on the adequacy of each plan, or whether or
not the associated requirements have been met.

DAWE 5.1 Species credits | This section states that in the transition from the | Further description around the reduction to zero

transitioned
ecosystem credits

to

Framework for Biodiversity Assessment to the
Biodiversity Offset Scheme, several species were
moved from ‘species credits’ to ‘ecosystem
credits’, including the EPBC Act listed Regent
Honeyeater. It then states that as a result of that
change, the subsequent credit liability for the
species is zero. It is unclear why the credit liability
has been reduced to zero. If credits for this
species have transitioned from ‘species credits’ to
‘ecosystem credits’ then an updated credit liability
should be calculated. Further justification should
be provided if the credit liability remains to be zero
as this calculation is inconsistent with the NSW
development consent.
Alternatively, clarity around which PCTs are
associated with Regent Honeyeater habitat such
that the offset liability would be met should be
provided.

for credit requirements on particular species is
provided in section 5.1.2 of the BMP. The
calculation is not inconsistent with the NSW
development consent as the consent requires the
entities to be offset under the Biodiversity Offset
Scheme. Under the scheme, existing BBAM
credit requirements require a credit equivalency
be completed for each credit type to determine a
BAM equivalent. Under the BAM the Regent
Honey Eater habitat is determined by an important
areas map. No important areas for the species
are mapped within the Project Area and
accordingly no credit liability exists or can be
calculated for the species. Therefore the credit
liability was reduced to zero by the NSW
government using a credit equivalency
assessment in accordance with the BOS.




Stakeholder

DAWE

Section #

Section
5.2

Topic

Mitigation for indirect

impacts

Comment

This section identifies a number of indirect
impacts resulting from the action. Some
management measures for these impacts have
been provided, however, other identified impacts,
for example noise, have simply been addressed
by stating that the impacts are likely to be minimal.
Further justification should be provided as to why
these indirect impacts do not need to be
managed.

Response

This section has been updated to address the
comment provided.

DAWE

Table 6.1

Reference to  other

plans

A number of the identified mitigation measures
include the development and implementation of
further plans. Santos should ensure that the
content of those plans adequately addresses the
requirements of the development consent,
specific to the relevant protected matters.

Noted.

DAWE

Section 8

Survey timing and
targeting of protected
matters

It is noted that monitoring is scheduled to occur
annually in spring, which represents the highest
activity of most fauna species and native plant
communities. The BMP should identify which
biodiversity values are being targeted in these
annual surveys, and if any EPBC Act protected
matters are not subject to targeted surveys then
justification should be provided. It is expected that
targeted surveys would consider impacts to EPBC
Act listed flora, including but not limited to
Lepidium aschersonii and Lepidium
monoplocoides.

The monitoring program is specifically related to
monitoring the indirect impacts of the construction,
operation and maintenance of the Project through
soundscape analysis as a proxy for ecosystem
function as the primary method of monitoring due
to its flexibility and holistic approach. Many of the
fauna species listed as MNES are extremely rare
in the area or exhibit cryptic or unusual life cycles
unsuitable for direct monitoring. Any changes to
the suitability or utilisation of the habitat by
vocalising or otherwise acoustically active species
will be detected and investigated further.

Diurnal bird surveys from acoustic recordings and
ultrasonic recorder surveys will target the presence
of the bird and bat MNES species

Direct impacts to MNES will be monitored through
performance of the FDP and the tracking of
impacts against the approved upper limits and
reported upon each year in the annual report,
detailing the impacts that occurred that year.
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Response

The direct impacts to MNES will not exceed the
approved upper limits through planning and
design during the development of Field
Development Plans and progressive tracking of
the project impacts annually.

DAWE

Section 8

Responsibilities and

interaction with EMS

The BMP index refers to section 8 for details of
the responsible persons for the review, and
implementation of the plan, however this
information is not included in that section of the
plan. The index also refers to the Environmental
Management Strategy which has not been
provided.

This is provided in a new section 8.3.3.

DAWE

Table 6.1

Linking mitigation
measures to protected
matters

A number of suitable mitigation measures have
been identified however, it is unclear which
biodiversity values each measure is relevant to.
The relevant protected matters for each mitigation
measure should be identified to ensure that all
biodiversity values have been addressed. Efforts
should also be made to ensure that the proposed
mitigation measures are measurable and can be
adequately monitored through the proposed
monitoring program.

This has been updated as requested.

DAWE

Appendix C

Clearing reporting template

The template at Appendix C for reporting of
clearing identifies pre-clearing, current and post
clearing figures for PCTs, but does not identify
values for EPBC Act protected matters. Where
possible, the data for PCTs commensurate with
an EPBC Act protected matter (i.e. ecological
community or threatened species habitat) should
be clearly identified.

The template has been amended to include

identification of EPBC values.

FCNSW

3.1.3

Nest boxes

The use of nest boxes in State forest is to be
supported by a strategy written in consultation with
FCNSW which explicitly describes:

A nest box strategy will be developed as part of the
Field Development Plan, where specific actions
relating to the amount and location of nest boxes will
be detailed. A monitoring regime will be developed for
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e nest box monitoring regime (i.e. annual each Field Development Plan. The BMP has been
inspection); updated to describe this.
e maintenance obligations (i.e. repair or
replace if damaged);
e commitments to remove non-target
inhabitants (i.e. bees or pest animals); and
e decommissioning strategy (remove works at
project decommissioning or fund ongoing
maintenance).
FCNSW 5.1.2 and | Consistency Please explain the difference between the These terms were being used interchangeably. The
Table 6.1 ‘construction footprint’ and the ‘development footprint’. |plan has been updated to remove instances of
(and construction footprint for consistency.
elsewhere)
FCNSW 6.3.2 Definitions Is there a definition for ‘low exposure’ (i.e. buffer A clarifying statement has been added to this section.
width)?
FCNSW 8.3.1 Monitoring Aligning Santos’ “reference sites” with FCNSWs Co-location of sites was proposed to leverage
monitoring sites maybe somewhat problematic. collaboration opportunities and the potential for
FCNSW monitoring sites are located in areas subject | reference data pre-dating development. Santos
to prescribed burning and/or timber harvesting. If understands that exposure to these factors may be
protection from these activities is important to Santos, | unavoidable in a working forest and will work with
discussions are to be had with FCNSW regarding FCNSW to identify suitable monitoring sites.
protection measures. FCNSW and Santos must also
consider whether sites in too close a proximity to one
another could compromise data integrity (i.e. need to
avoid overlapping sampling points).
FCNSW 8.3.2 and | Monitoring Acoustic monitoring using digital recorders is Santos supports FCNSW'’s approach to recording
Appendix proposed to occur at various sites during spring. continuously for the deployment period and then
D According to the explanation in Appendix D, subsampling in the office post-monitoring. The current

equipment will be programmed to record for at least
120 hours in 10-minute blocks starting an hour before
sunset on day 1. No explanation has been provided as
to why this sampling strategy has been adopted.
FCNSW has been deploying song meters in a grid-
based biodiversity monitoring program in the Pilliga
forests since 2013. In 2018 FCNSW modified
recording schedules and implemented continuous

methodology will be recording continuously (i.e. all day
and all night). To clarify, the continuous recording will
be saved by the recorder as 10 minute blocks to allow
easier data transfer and handling and to lessen the risk
of losing a single 120hr recording if anything was to go
wrong during the deployment period. For example, if
the recorder was to begin recording at 17:00, the
recordings saved to the memory card would be 10
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recording (i.e. all day and night) for the two-week minute recordings 17:00-17:10, 17:10-17:20, 17:20-
sampling period at each site in order to maximise the 17:30, etc, continuing until the recorder is collected at
chances of “capturing” sounds of species that least 120 hrs after recording started. The recorders will
vocalised less frequently or whose recorded calls were | not sleep during the deployment period. The 120 hour
“cutoff” when the equipment went to sleep. FCNSW minimum recording period was selected due to the
are currently using Song Meter SM4s from Wildlife minimum amount of time required to characterise the
Acoustics which have sufficient battery power and soundscape of a site (see Bradfer-Lawrence et al.
data storage capacity to achieve this outcome. This (2019))1. A data storage/processing justification has
strategy removes the potential bias arising from a been added to section 8.3.2 and Appendix D.
preselected block-based recording schedule. The
resulting data files can always be “sub-sampled” for
analysis if a particular time period or event is of
interest

FCNSW 8.3.2.6 Monitoring Song meters are proposed to be deployed to collect The sampling strategy chosen is consistent with the
calls of microbats for an initial two-year period. The existing Biodiversity Management Plan for Santos’
equipment will be programmed to record for four hours | Dewhurst and Bibblewindi Gas Exploration Pilot
each night (beginning at sunset) for five nights. No projects (SSDs 6038 & 5934) which was approved by
explanation is provided as to why this sampling the Department of Planning and Environment on 29
strategy has been adopted. It is unclear as to whether | October 2014. This will provide comparable data to the
the recordings will be triggered or will be continuous existing monitoring program for qualitative comparison.
for the four-hour period. FCNSW has been deploying Regardless, the program has been updated to collect
recording equipment for microbats for many years. data all night as the comparison can still be made.
The equipment is set to record for the entire night Triggered vs continuous data capture theoretically
using the triggering function. FCNSW use Anabat shouldn’t impact the results, regardless of the
Swifts from Titley Scientific which have adequate recording schedule.
battery and storage capacity for the two-week
deployments in our Pilliga monitoring program. The
equipment is co-located with song meters and
cameras thereby providing efficiencies with equipment
deployment and reducing surveyor related
disturbances at a sampling site.

FCNSW Table 9.2 | Washdown points Are ‘washdown’ points proposed for inside fenced No additional washdown points are proposed as part of
Santos’ facilities? Phase 1. Existing washdown facilities at the Narrabri

Operations Centre will be used for Phase 1. Table 9.2
has been updated.
FCNSW Table A1 | Rehabilitation What land management obligations (if any) are there There are no additional land management obligations

for areas of State forest subject of mine site ecological
rehabilitation (i.e. exclusion of hazard reduction

once the land has met the rehabilitation completion
requirements to the satisfaction of the BCD in
accordance with consent condition B49 and the site
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burning and/or timber harvesting, any other forestry has been surrendered. Burning and harvesting at a
activities)? minimum will need to be excluded from the active
rehabilitation sites to maximise the success of
rehabilitation.

FCNSW Table A2 Nest Boxes States that the Rehabilitation Management Plan Details of nest box installation/use will be deferred to
contains details of nest box use. FCNSW could not the Field Development Plan to ensure adequate detail
find these details. Reference exists in the Biodiversity | is available to address specifics, e.g. number of boxes
Offset Strategy... required, timeline for installation etc.

FCNSW Table D Material use FCNSWs preference is for the use of wooden stakes Santos will work with FCNSW to ensure that markers
rather than metal star pickets. within State Forest are suitable and meet operational

requirements. Appendix D has been updated to
provide the option to use wooden stakes.
BAG — Generally Aboriginal community and | General concern around management of cultural These matters are largely addressed through the
community cultural heritage heritage and involvement of the Aboriginal community | Aboriginal Cultural Heritage Advisory Group, which
representative was expressed. includes representatives of the Narrabri and Wee Waa
Local Aboriginal Land Council and the Gomeroi Native
Title Applicant, and the Aboriginal Cultural Heritage
Management Plan (ACHMP). Santos is committed to
avoiding all known Aboriginal cultural heritage sites
and will avoid previously unidentified sites assessed to
be of moderate or higher value. Cultural heritage
clearance surveys will be carried out by
representatives of the Aboriginal community prior to
disturbance. Avoidance of Aboriginal cultural heritage
sites takes precedence over other environmental
constraints. Investment in Aboriginal businesses and
upskilling of the community will be addressed through
the Native Title process.
BAG — Generally Useability Very comprehensive but plain English fact sheet for Santos will prepare a fact sheet for distribution to the
community non-technical person should be available community following approval of management plans.
representative
BAG — expert | Generally Species translocation If a threatened flora population is detected during pre- | A section has been incorporated into the BMP

clearing surveys and, if due to other considerations
(eg. cultural heritage), it is not possible to avoid the
population then will this scenario trigger a possible
translocation program as per consent conditions?
Presumably a translocation plan would need to be

describing the process for considering translocation. If
translocation is feasible, a translocation plan will be
developed as part of the Field Development Plan for
each stage of works. Field Development Plans must be
developed in consultation with BCS, the Biodiversity




Stakeholder  Section # Topic Comment Response
prepared and it may be necessary to undertake some | Advisory Group and Forestry Corporation of NSW
pilot trials to see what best method is likely to be (eg. | among other agencies and stakeholders.
salvage/direct translocation vs. seed collection and
tubestock propagation) to give best chance of
success. A translocation plan takes time to prepare
and implement so how will this reconcile with the
pressures of having to clear vegetation to a timeline as
pre-clearing surveys are usually done immediately
prior to clearing?
BAG — expert | 6.1.3 Pre-clearance surveys The BMP would benefit from more discussion on Section 6.1.3 was written to be a concise summary of
methods for pre-clearing surveys. the pre-clearance procedure to allow for a more
detailed methodology in Appendix B.
NSC Page 10 Scientific names Recommends inclusion of scientific names Scientific names are now included.
NSC Page 11 Regulatory Describe any changes to the recent regulatory Recent regulatory changes are now included as
reform section 3.4
NSC Page 11 Commitments Not all commitments appear to have been listed. | Table of commitments updated to include all
commitments, which are addressed in the
mitigation table.
NSC Table 5.2 | Common names Recommend inclusion of common names Common names have now been included.
NSC Page 36 Formatting Insert additional dot points where required Formatting issues have been corrected.




Stakeholder

BCS

Section #

3.1.3

Topic

Timing for retirement
of credits

Table A2: Biodiversity Offset Strategy — stakeholder comments reconciliation table

Comment

BCS cannot support Santos’ proposal to retire credits after
the commencement of the associated Phase 1 impact on
the above listed vegetation and threatened species. It is
BCS expectation that the entirety of the credit liability for
Phase 1 will be retired prior to the commencement of
works impacting upon biodiversity values. However, if
Santos wish to stage the impact and associated credit
retirement of specific development components within
Phase 1 (in order to stagger the sourcing and retiring of the
associated residual credits prior to impact) BCS will be
happy to review Santos’s proposed development staging
application.

Response

Santos understands BCS and the Planning Assessment
Group’s position and have updated the strategy to reflect
this.

BCS indicated response was acceptable in letter dated
24 March 2022.

BCS

3.3.6

Modelling and habitat
surrogates for species
credits

Biodiversity Stewardship Sites (BSS) must be established
in accordance with BAM. BCS are not supportive of
Santo’s proposal to apply modelling and habitat surrogates
to determine the presence and extent of species credit
species within proposed stewardship sites. It is at the
discretion of Santos if appropriate targeted survey
(conforming to Section 5 of the BAM 2020) is undertaken
within proposed Stewardship Sites to generate credits for
the offset liability of the project, noting that assuming the
presence of species credit species cannot be applied to
Biodiversity Stewardship Sites (See Section 5.1.2 BAM
2020). Potential alternatives to undertaking targeted survey
within a proposed stewardship site could include: -
provision of an expert report to determine whether a
species is present or not present; and/or - purchasing of
species credits from the BioBanking Public Register;
and/or - Paying into the Biodiversity Conservation Fund
(BCF)

In response to BCS’ further comments on 24 March 2022,
section 3.3.6 of the Biodiversity Offset Strategy was
updated to clarify that that species credit species will be
confirmed by targeted survey (not models) and habitat
polygons determined in accordance with BAM and to the
satisfaction of the BCT.

DAWE

Generally

Endorsement of NSW
Biodiversity Offset
Scheme

DAWE has formally endorsed the NSW Biodiversity Offset
Scheme, and as such, where offsets are provided
consistently with the NSW Biodiversity Offsets Policy for
Major Projects and to the satisfaction of NSW Government,
they would be considered adequate.

Noted.




Stakeholder| Section # Topic Comment Response
DAWE 2.2 Species credits This section states that the credit liability for the Regent Further detail regarding the change for these species has

transitioned to Honeyeater has been reduced to zero, and that habitat for |been provided in the BMP (Section 5.1.2) and the BOS

ecosystem credits / this species will be protected through the retirement of (section 2.2). It is noted the ‘reasonable equivalence’

Regent Honeyeater credits for relevant PCTs. It should be clearly justified why |assessment (BOS — Appendix C) conducted by the NSW
the credit liability for this EPBC Act listed species has been |Government made the changes for these species and the
reduced to zero, or the credit liability for its status as an reduction to a zero credit liability for these species in line
ecosystem credit liability should be calculated and with how ecosystem credit species are offset under the
included. BAM.

FCNSW 2.3 Ecological What land management obligations (if any) are there for There are no additional land management obligations

rehabilitation areas of State forest subject of mine site ecological once the land has met the rehabilitation completion
rehabilitation (i.e. exclusion of hazard reduction burning requirements to the satisfaction of the BCD in accordance
and/or timber harvesting, any other forestry activities)? with consent condition B49.

FCNSW 251 Next box use States that the Rehabilitation Management Plan contains  |Details for nest box use and monitoring have been
details of nest box use. FCNSW could not find these updated in the relevant plans. Generally, the monitoring
details. Reference exists in the Biodiversity Offset and maintenance of the nest boxes will reflect the
Strategy. operational life of the associated infrastructure.

MEG Generally | Strategy and MEG has no issue with proposed Biodiversity Stewardship [Santos will offset the balance of Phase 1 credits through
consultation Site for phase 1 and requests it be consulted regarding purchasing available credits listed on public registers,

offsetting the balance of Phase 1 credits and for future and/or payment into the Biodiversity Conservation Fund.
BSS. Santos will consult MEG for any future BSS and when
updating the Biodiversity Offset Strategy for Phase 2.

Table A3: Pest Plant and Animal Control Protocol — stakeholder comment response table

Stakeholder

Section #

Comment

Response

BCS

7.3

Monitoring grid system

Section 7.3 states: 'As mentioned above, the BMP
monitoring will utilize a 5 km grid system that will
measure changes in ecological health across the Project
area’. This is the first instance of a 5km ecological health
grid system being mentioned. This should be reconciled
with other relevant Subsections within Section 7 and
within the BMP.

The reference to the grid formats have been replaced.
Section 7.3 is now consistent with the other subsections
of Section 7 and the BMP.

BCS indicated response was acceptable in letter dated
24 March 2022.




Stakeholder Section # Topic Comment Response
DAWE 16.3.2 Key threatening This section references key threatening processes, |Section 6.3.2 has been updated with references to
processes and TAPs specifically Rabbit, Goat, European Red Fox, Cat |the relevant Threat Abatement Plans.
and Feral Pigs, however, does not directly relate
management actions to those identified in the
relevant Threat Abatement Plans (TAPs) as
required by condition B51(i)(ix). Additionally, while
Cane Toad is referenced as a regional pest animal
alert species, the relevant TAP is not
considered. Chytrid Fungus and Phytophthora
cinnamomi are not referenced at all.
Refer to correspondence for relevant TAPs.
DAWE |6.3.2 Justification for excluding |This section states that areas of ‘low exposure’ or |The PPACP provides a framework for the
certain areas from plan undeveloped areas are not subject to the Pest management of pests within the Project Area. The
Plant and Animal Control Plan. Quantitative low exposure areas referenced mean areas where
evidence should be provided as to why specific Santos do not access and would not have
areas have been excluded from this plan, including |[impacted. Monitoring of impact sites and the
how indirect impacts to undeveloped areas would |indirect impact buffer should identify any increases
be managed. in pest species abundances.

FCNSW |1 Definitions Please offer a definition of “indirect impact areas”. Is it A definition of the indirect impact buffer is provided and

50m from wells and 10m from linear infrastructure? the document has been reviewed for consistency and
all instances of indirect impact areas have been
updated.

FCNSW | 8.2.1 Notifications FCNSW would like to be made aware of pest plant alerts | FCNSW would like to be made aware of pest plant
sent to Narrabri Shire FCNSW has been added to list of | alerts sent to Narrabri Shire FCNSW has been added to
stakeholders to be alerted. list of stakeholders to be alerted.

FCNSW | 2.5.1 Nest boxes Nest box use (comment as per above) Details for nest Nest box use (comment as per above) Details for nest
box use and monitoring have been updated in the box use and monitoring have been updated in the
relevant plans. Generally, the monitoring and relevant plans. Generally, the monitoring and
maintenance of the nest boxes will reflect the maintenance of the nest boxes will reflect the
operational life of the associated infrastructure. operational life of the associated infrastructure.

NSC Generally | Consultation Recommended the plan be referred to the North The approved plan will be provided to the North

West Local Land Services for pest animal
considerations as NSC only administers
biosecurity matters.

West Local Land Services and placed on Santos’
website.




Stakeholder Section # Topic Comment Response
NSC Generally | Legislation Biosecurity Act needs to be referred to as the This has been updated.
Biosecurity Act 2015 throughout the document
NSC Table 3.2 | Management action The following amendments are recommended: The recommended changes have been made and
o Alligator Weed — this is “Containment” for the table rewewgd forlrelevancy. Cotoneaster and
NSW but is “Eradication” for the NWLLS Pyracantha are listed in Table A2.1 and grouped
region. with Hawthorn (Crataegus monogyna).
e Fireweed — whole of state “Asset protection”,
regional is “key emerging”.
e Tree pear — “Key Emerging”.
e Cotoneaster sp — is not listed in the NWLLS
Weed Management Plan 2017-2022 as a “Key
Emerging” weed.
e Pyracantha sp - is not listed in the NWLLS
Weed Management Plan 2017-2022 as a “Key
Emerging” weed.
e Willows — only Black Willows is listed as Asset
Protection
e Salix migra. Frogbit — should be added to the
list and is “State Protection”
¢ Anchord Water Hyacinth - should be added to
the list and is “State Protection”.
It is further recommended that the weed list as
presented be reviewed for overall relevance and
accuracy.
NSC Table 8.1 | Management action Table 8.1 Report (row 1 of Table) — recommend The table has been updated as suggested.

rewording to: “Narrabri Shire Council Weeds
Officer, or in case of a prevention weed, example
Parthenium, NSW Department of Primary
Industries (DPI) needs to be notified within 24
hours. The weed is not to be removed by anyone
other than an Authorised Weeds Officer.”




Stakeholder Section # Topic Comment Response

NSC 54 Consultation/collaboration |Section 5.4 — opportunities for collaboration with Added statement regarding collaboration.
other agencies/authorities could be referenced in
this section.

NSC Section Management action Council’s appointed Biosecurity (Weeds) Officer Slashing is qualified in the application based on

6.2.1 does not recommend weed control should involve |context, i.e. before flowering and seed set.

slashing/mowing, especially if seed is set as it will
only spread the problem further.

NSC Pest Content There are weeds that have been included in the Some weeds were included independently of the
Weeds schedule of Pest Weeds which are not identified schedules due to their presence within the Project
schedule Biosecurity Matter. Area and potential to become a management issue

as described in section 5.5.

Table A4: Koala Research Proposal (KRP) — stakeholder comment response table

Stakeholder|

BCS/
DAWE

Topic

Consent conditions

Comment

The KRP should reference the consent conditions which
define its required outcomes.

The KRP should explicitly define its scope in relation to the
project’s consent.

If the KRP does not address all components of condition

B51)G)at this time, provide an overview of the timing and
commitments to address the entire consent condition.

The KRP should include an indicative timeframe/plan.

Response

The Biodiversity Management Plan, including the KRP is
for Phase 1 of the development only. During Phase 1, the
KRP will primarily seek to respond to consent condition
B51(g)(i) “determine the location and size of remnant koala
populations in the Pilliga forest’. This is appropriate at this
stage of the development given the KRP is focusses on a
tenure-blind approach to finding viable, extant koala
populations within the Pilliga forest, including the Narrabri
Gas Project area. The BMP and KRP have been updated
to state the consent conditions and identify that Phase 1 of
the BMP (and KRP) seek to address consent condition
B51(g)(i) only.

Consent condition B51(g)(ii) “investigate why suitable
areas of habitat may not be occupied” arguably goes to
answering a different research question, which can only be




Stakeholder|

Topic

Comment

Response

fully explored once B51(g)(i) is resolved. Presuming viable
koala population cells are detected during the initial study
phase, and their extent accurately mapped, then the basis
for ‘presence / absence / suitable areas of habitat...’
hypotheses construction, as well as an assessment of
potential threats to longer-term viability, will be informed
from intersection of presence data with underlying
landscape attributes. The extent to which this outcome
may be able to be addressed in the reporting phases of the
KRP is thus at this stage unknown.

Condition B51(g)(iii) “guides adaptive management of the
Koala population in the project area....” will be addressed
through recommendations arising from B51(g)(i) and
(potentially) B51(g)(ii) above) and has already been
incorporated into the KRP as much as practicable at this
stage through Part 3 (Research Output and Reporting).
The KRP will be updated taking into account the results of
the initial study, prior to Phase 2, in consultation with
relevant stakeholders.

Section 7 of the Biodiversity Management Plan has been
updated to clarify that the proposed Koala Research
Program will focus on answering consent condition
B51(g)(i) only during Phase 1 and that the proposal will be
updated to address the other components of condition
B51(g) prior to Phase 2.

BCS/

Alignment with Koala

Consideration should be given to aligning the KRP where

On the matter of alignment with NSW Koala Research

FCNSW | Research Strategy | possible with the objectives of the NSW Koala Research | Plan, the KRP is strongly aligned with the need to address
Strategy. key knowledge gaps in areas of Climate Change (all sub-

themes), Habitat (all sub-themes) and Other (fire).
BCS/ Use of available data [The proposal may benefit from undertaking a review of A review of all available data would be routinely
FCNSW undertaken during the process of finalising preliminary

available data within the project area and incorporating the
outcomes of this data. The project site and greater Pilliga
forests have been the focus of long-term studies, undertaken
by multiple agencies, into the behaviour, ecology and
occupancy of Koalas. For example, a 5 km x 5 km grid-based

survey design and/or reporting on results of the KRP. It
should be noted that the data being referred to in the BCS
and FCNSW submissions (i.e. results arising from the 5km
X 5km acoustic / camera survey) is not yet publicly




Stakeholder|

Topic

Comment

acoustic monitoring program was established by Forestry
Corporation of NSW in 2013. Koala call files from this program
were recently analysed in 2021.BCS suggest that the review
and incorporation of available data, and consultation with other
agencies conducting Koala conservation programs where
applicable, may assist in refining where resources and survey
effort can be best utilised for the KRP.BCS are aware that a
small number of Koalas have been detected in the Pilliga
forests in 2018 and 2019 using acoustic technology. However,
it should be noted that these previous studies may have been
designed to address unrelated hypotheses and achieve
different outcomes for Koalas within the Pilliga. As such,
although utilisation of available data may assist in informing
and refining an approach to this research program and inform
any predictive modelling, this would not preclude the need for
data to be collected by Santos to address the specific
requirements of the KRP. The review should also include an
analysis of available landscape information such as Plant
Community Types (PCTs), forest typing, habitat suitability
models, soil moisture, rainfall, temperature, topography, water
points etc to investigate potential drivers of persistence and
decline of Koalas in the Pilliga. This would assist in addressing
the habitat component of the consent condition. It is
recommended that any available relevant data be reviewed
and incorporated to refine the resourcing and survey effort of
the proposal, and to inform any predictive modelling of suitable
habitat.

Response

available. The data from the study, once made available,
will incorporated into the overall project field survey design
and preliminary records analyses.

The BCS submission additionally refers to an analyses of
available landscape information as a means of addressing
the habitat component of the consent condition. Habitat
use by koalas across the study area is demonstrably and
primarily influenced by the availability of preferred food
tree species, specifically ‘boxes’ and ‘red gums’. To
address B51(g)(ii) it will thus be important for any positive
sites to be underlain by good mapping, which is of itself
only part of the occupancy equation given that presence of
resident koala populations can be broadly demonstrated to
be independent of habitat quality because of social
interplay at the local koala population levels.

The proposed KRP survey grid can be locked onto the 5km
x 5km survey grid that is referred to in the submissions,
with the review and incorporation of available data from
this grid and elsewhere to be undertaken during the
reporting stage. The KRP will also produce an underlying
map of Preferred Koala Habitat based on the relative
abundance of preferred koala food trees, informing data
coming from historical data and that derived from SAT
sites sampled during the field work component; details to
be included in KRP.

BCS/
FCNSW

Survey techniques

The proposal may benefit from investigating multiple
techniques for Koala detection and refining the spatial extent
of the study area. As BCS understands, from review of the
KRP and its methods, the proposal primarily focuses on
employing the Koala Spot Assessment Technique (SAT) and
proposes to undertake SAT surveys across the entire Pilliga
forests (600,000 ha). The proposal has not included an
evaluation of the detection probability and sampling power
built into the Rapid SAT approach, or details on how koala

The proposed research program includes historical
records analyses, and field-based surveys using Rapid /
Full SAT protocols, including (in the case of full SATs) the
application of direct count techniques that function to
inform koala density / population estimates. The rapid
SAT / full SAT survey technique has been nominated as it
is a proven and cost-effective method of systematically
surveying large areas. It has been successfully used for
nearly two decades to accurately locate resident koala




Stakeholder|

Topic

Comment

density is then estimated. This should be addressed in the
proposal. BCS recommends that a wider range of detection
techniques be trialled within the project site to give greater
certainty on current population density (noting that koala scats
can persist for several years in certain environments),
including but not limited to, acoustic recording, drone surveys
and camera trapping. These techniques may be
complementary to monitoring which is already proposed to be
undertaken for the projects Biodiversity Management Plan
(BMP) and currently being employed within the Pilliga forests
by other agencies. The use of multiple detection techniques
may require a review of the spatial extent of the KRP area
based on available project funding, key project milestones and
decision points. An adaptive approach could be considered,
such as a trial of multiple techniques to guide the broader
survey effort. BCS would be happy to discuss this with you
further. The trialling of different Koala detection techniques
may also assist in informing the optimal suite of survey and
monitoring methods to be employed across future land-based
offset areas for the project.

It is recommended the Koala research proposal be amended to
include trialling multiple detection techniques.

Response

populations in heterogenous landscapes, including
estimations of koala density / population size.

In relation to the matter of detection probability and the
sampling power built into the Rapid-SAT approach, for
Rapid-SAT purposes, assessment at a given sampling
point ceases when one or more koala faecal pellets have
been detected. This is because the objective of the
assessment—confirming koala presence— has been
achieved. By way of backfilling, it can be demonstrated
using the Koala-SAT database that in western areas of
NSW the probability of finding a koala faecal pellet beneath
a preferred koala food tree (PKFT2) in areas being utilised
by koalas is 0.57 (range: 55.5% -66%). When this metric is
considered as a probability of success, the corresponding
probability of failure is 0.43. A probability function curve
based on a 0.43 failure rate demonstrates that the absence
of koala faecal pellets from within the prescribed 1 m radial
search area around the bases of a minimum of 6 and a
maximum of 9 PKFTs = 300 mm DBH is sufficient to be
95% — 99% confident respectively that koalas are not using
habitat in the immediate area.

Additional survey methods will be considered, and where
practicable included, in consultation with BCS and
FCNSW following completion of the initial desktop
analyses.




Appendix B - Compliance conditions relevant to this Plan

Santos Ltd | Narrabri Gas Project | Biodiversity Management Plan - Phase 1 | 11 November 2022 | 0041-150-PLA-0009

73



Table B1 - SSD 6456 consent conditions directly relevant to this BMP

SSD 6456 consent conditions directly relevant to this BMP

Section
reference

similar strategy, plan or program required by a consent

Consent condition A1, Schedule 2 Section 1.3
In meeting the conditions of this consent, the Applicant must implement all reasonable
and feasible measures to prevent and, if prevention is not reasonable and feasible,
minimise any material harm to the environment that may result from the construction,
operation or rehabilitation of the development.
Consent condition A5, Schedule 2 Section 1.3
The Applicant may only undertake the development in the following stages:
a) Phase 1, comprising ongoing exploration and appraisal activities;
b) Phase 2, comprising construction activities for production wells and related
infrastructure;
c¢) Phase 3, comprising gas production operations; and
d) Phase 4, comprising gas well and infrastructure decommissioning,
rehabilitation and mine closure.
Consent condition A23 Schedule 2
With the approval of the Planning Secretary, the Applicant may:
a) prepare and submit any strategy, plan or program required by this consenton | Section 1.3
a staged basis (if a clear description is provided as to the specific stage and
scope of the development to which the strategy, plan or program applies, the
relationship of the stage to any future stages and the trigger for updating the
strategy, plan or program
b) combine any strategy, plan or program required by this consent (if a clear N/A — this plan is not
relationship is demonstrated between the strategies, plans or programs that combined with any
are proposed to be combined); other
c) update any strategy, plan or program required by this consent (to ensure the Section 1.3
strategies, plans and programs required under this consent are updated on a
regular basis and incorporate additional measures or amendments to improve
the environmental performance of the development); and
d) combine any strategy, plan or program required by this consent with any N/A — this plan is not

combined with any
other

Consent condition B1 Schedule 2

The Applicant must ensure that petroleum mining operations in the Project area comply
with the locational criteria in Table 1.

Section 6
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SSD 6456 consent conditions directly relevant to this BMP

Section
reference

Consent condition B2 Schedule 2

Prior to the commencement of Phase 1, the Applicant must prepare a Field
Development Protocol for the development to the satisfaction of the Planning Secretary.

This plan must:

(d) describe the process for siting gas field infrastructure, based on:
(i)
(i)
(iii) in-field micro-siting, including:
e ground-truthing survey against all locational criteria;

e ecological survey, in accordance with the Biodiversity
Management Plan;

Section 6.2
Appendix C

Consent condition B43 Schedule 2

Attachment 1 —

Prior to the commencement of Phase 2, the Applicant must retire the ecosystem and
species credits liability identified as Phase 2 Credits in Tables 8, 9 and 10 to the
satisfaction of the BCT. Any credits retired during Phase 1 may be deducted from the
Phase 2 credit liability.

The Applicant must retire the biodiversity credits specified in Tables 8, 9 and 10 below, | Biodiversity Offset
subject to the staged retirement conditions below, to offset the biodiversity impacts of Strategy
the development. The retirement of credits must be carried out in consultation with BCS
and, apart from the retirement of credits through ecological rehabilitation, in accordance | gection 1.3
with the Biodiversity Offsets Scheme of the BC Act and to the satisfaction of the BCT. .
Section 13.
Consent condition B44 Schedule 2 BOS section 4.2
Prior to the commencement of Phase 1, the Applicant must retire any ecosystem and
species credit liabilities generated by the works proposed in the applicable Field
Development Plan to the satisfaction of the BCT.
Consent condition B45 Schedule 2 BOS section 4.3

Consent condition B46 Schedule 2

Prior to exceeding the Phase 2 area or individuals limits in Tables 8, 9 and 10, the
Applicant must retire the relevant ecosystem and species credit liabilities to enable any
exceedances of the limits to the satisfaction of the BCT and/or by providing ecological
rehabilitation credit offsets for the exceedances.

Not relevant to
Phase 1

Consent condition B47 Schedule 2

The calculation of credits must be based on the Framework for Biodiversity Assessment
of the NSW Biodiversity Offset Policy for Major Projects (OEH, 2014) and consistent
with the calculation of credits applied during the preparation of the EIS.

BOS section 2.2
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SSD 6456 consent conditions directly relevant to this BMP Section
reference

Consent condition B48 Schedule 2 BOS section 4.2
With the agreement of the Planning Secretary, the Applicant may adjust the staging of No adjustment of
credit retirements. Any adjustments must be agreed, and the relevant credits must be staging credit
retired, prior to the commencement of the associated impact on that ecosystem or requirements
species.

Consent condition B49 Schedule 2 BOS section 2.3

If the Applicant meets the ecological rehabilitation completion criteria in the
Rehabilitation Management Plan to the satisfaction of BCS, then the Applicant may
use the rehabilitated land to offset the relevant ecosystem and/or species credit
liability for the ‘Residual Credits’ in Tables 8, 9 and 10. Ecological rehabilitation
credits may be offset at a rate of:

(a) 12 credits per hectare for plant community types in Table 8;

(b) 7.1 credits per individual for relevant flora species in Table 9; and

(c) 7.1 credits per hectare of suitable habitat for relevant fauna species in

Table 10.

Ecological rehabilitation credit offsets may only be sought for:

. plant community types in Table 8;

. flora and fauna species identified as ‘Yes’ to ecological rehabilitation in
Tables 9 and 10; and

. flora and fauna species identified as ‘Potential’ to ecological

rehabilitation in Tables 9 and 10, subject to the Applicant
demonstrating that the relevant species is suitable for ecological
rehabilitation, to the satisfaction of the BCS.

Consent condition B50 Schedule 2 Section 2 and 13.3

The Applicant must establish and facilitate the operation of a Biodiversity Advisory
Group for the development to the satisfaction of the Planning Secretary. The group
must:

(a) comprise of biodiversity expert representatives whose appointments
have been approved by the Planning Secretary, including
representatives from:

(i) BCS;
(i) the scientific community, comprising suitably qualified persons (at
least 2 representatives);

(i)  relevant community representative (at least 2 representatives);
be established prior to the commencement of Phase 1;
(b) meet at least twice a year; and

(c) provide advice on project-related biodiversity management issues,
including preparation and implementation of the:

(i) Biodiversity Management Plan; and
(i) Field Development Plan, including micro-siting investigations.

Notes: The Biodiversity Advisory Group is an advisory committee only and has no
compliance or enforcement functions.

Consent condition B51 Schedule 2 This plan

Prior to the commencement of Phase 1, the Applicant must prepare a Biodiversity
Management Plan for the development to the satisfaction of the Planning Secretary.
This plan must:

Santos Ltd | Narrabri Gas Project | Biodiversity Management Plan - Phase 1 | 11 November 2022 | 0041-150-PLA-0009 76



SSD 6456 consent conditions directly relevant to this BMP

Section
reference

a) be prepared by a suitably qualified and experienced person/s approved by the This document and
Planning Secretary; section 1.3
b) be prepared in consultation with the BCS, DCCEEW, FCNSW, Council and the Section 1.5 and
Biodiversity Advisory Group; Appendix A
c) describe the short term, medium and long-term measures to be undertaken to Section 6
manage vegetation and fauna habitat in the project area including measures to Table 6.1
avoid and/ or minimise impacts on threatened ecological communities;
d) describe how biodiversity management would be integrated with similar Sections 1.7, 6.1, 6.3
measures in the Water Management Plan and RMP; and 6.5
e) describe the measures to be implemented for undertaking micro-siting Section 6.2
investigations for the Field Development Plan, including procedures for
(i) desk top review and ground surveys for all proposed gas field Section 6.2
infrastructure; and
(i) managing any threatened species or ecological communities identified Section 6.2
during the investigations, including measures to avoid and/or minimise
disturbance of threatened species or ecological communities; and
f) include a Biodiversity Offset Strategy that: Section 8
(i) is prepared in consultation with MEG (in addition to the agencies referred | BOS section 1.2
to in (b) above), in relation to the potential for resource sterilisation; BOS section 4
(ii) is prepared consistent with the NSW Biodiversity Offsets Policy for Major
Projects;
(iii) describes how the biodiversity credits in Tables 8, 9 and 10 of the CoC will
be identified, secured and retired;
(iv) prioritises land-based offsets for retiring ‘Phase 2 Credits’ identified in
Tables 8, 9 and 10 of the CoC;
(v) describes the staging of credit retirements and associated surface
disturbance areas; and
(vi) describes how threatened species under the EPBC Act would be suitably
offset;
g) include a Koala Research Program that: Section 7 and
o . . . . Attachment 2
(i) is designed to determine the location and size of remnant Koala
populations in the Pilliga Forest;
(ii) investigates why suitable areas of habitat may not be occupied by Koalas;
and
(iii) guides adaptive management of the Koala population in the project area
and any land-based offset areas used to retire species credits for the
Koala;
h) describe the measures to be implemented within approved disturbance areas in
the Project area to:
(i) minimise the amount of clearing and employ temporary vegetation Section 6.2, 6.3 and
strategies; Table 6.1
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SSD 6456 consent conditions directly relevant to this BMP

Section
reference

(i) minimise impacts on fauna, including undertaking pre-clearance surveys Section 6.2
and targeted clearing windows and protocols to minimise impacts during
key breeding seasons for threatened bats and birds;

(iii) maximise the salvage, transplanting and/or propagation of any threatened | Table 6.1 and
flora found during pre-clearance surveys, in accordance with the Appendix C
Guidelines for the Translocation of Threatened Plants in Australia (Vallee
et al., 2004), where reasonable and feasible; and

(iv) maximise the salvage of resources, including tree hollows, vegetation and | Table 6.1 and
soil resources, for beneficial reuse, including fauna habitat enhancement; Appendix D

i) describes the measures to be implemented in the Project area to:

(i) minimise impacts on fauna habitat resources such as hunting and foraging | Section 6.2

areas, habitat trees, fallen timber and hollow-bearing trees; and 6.3

(ii)

enhance the quality of vegetation, vegetation connectivity and wildlife
corridors including through the assisted regeneration and/or targeted
revegetation of appropriate canopy, sub-canopy, understorey and ground
strata;

Section 6.6 and the
Rehabilitation
Management Plan

(iif)

introduce naturally scarce fauna habitat features such as nest boxes and
salvaged tree hollows and promote the use of these introduced habitat
features by threatened fauna species;

Section 6.3 (Table
6.1), Section 6.6,
BOS section 2.5.1

(iv)

manage any potential conflicts with Aboriginal heritage values;

Section 6.2.1 and
refer to the Field
Development
Protocol and the
Aboriginal Cultural
Heritage
Management Plan

(v)

protect vegetation and fauna habitat outside of the approved disturbance
areas;

Section 6.2.2 (Table
6.1)

(vi)

manage potential indirect impacts on threatened flora and fauna species;

Section 6.3 (Table
6.1)

(vii) manage the collection and propagation of seed from the local area;

Section 6.3 (Table
6.1) and Appendix F

(viii) control weed, including measures to avoid and mitigate the spread of

noxious weeds;

Section 6.4 and
Attachment 3

(ix)

control feral pests with consideration of actions identified in relevant threat

Section 6.4 and

abatement plans; Attachment 3
(x) control erosion; Section 6.7
(xi) manage any grazing and agriculture; Section 6.5
(xii) control access to vegetated or revegetated areas; and Section 6.3 (Table
6.1) and

Rehabilitation
Management Plan

(xiii) manage bushfire hazards

Section 6.82 and Fire
Management Plan
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SSD 6456 consent conditions directly relevant to this BMP

j) include a seasonally based program to monitor and report on the effectiveness
of the above measures, progress against the detailed performance and
completion criteria in the Rehabilitation Management Plan, and improvements
that could be implemented to improve biodiversity outcomes;

Section
reference

Section 9
Section 13

k) identify the potential risks to the successful implementation of the Biodiversity
Offset Strategy, and include a description of the contingency measures to be
implemented to mitigate against these risks; and

BOS section 3.4

I) include details of who would be responsible for monitoring, reviewing, and
implementing the Plan.

Section 10.2
Also refer to the EMS

Consent condition B52 Schedule 2

The Applicant must implement the Biodiversity Management Plan once approved by
the Planning Secretary.

Section 1.8

Consent condition B59 Schedule 2

Prior to the commencement of Phase 1, the Applicant must prepare an Aboriginal
Cultural Heritage Management Plan for the development to the satisfaction of the
Planning Secretary. The plan must:

d) describe the measures to be implemented for:

e maintaining and managing reasonable access for relevant Aboriginal
stakeholders to Aboriginal objects and Aboriginal places in any
biodiversity offset areas managed by the Applicant; and

e facilitating ongoing consultation and involvement of Registered
Aboriginal Parties in the conservation and management of Aboriginal
cultural heritage in any biodiversity offset areas managed by the
Applicant;

Sections 4 and 5 of
Biodiversity Offset
Strategy (Attachment
1) and the Aboriginal
Cultural Heritage
Management Plan

Consent condition B83 Schedule 2

Prior to the commencement of Phase 1, the Applicant must prepare a Rehabilitation
Management Plan for the development to the satisfaction of the Resources Regulator.
This plan must:

e describe how the rehabilitation of the project area would achieve the
objectives identified in Table 10 and be integrated with the measures in the
Biodiversity Management Plan;

Sections 3.5
Section 6.1

Consent condition D3 Schedule 2

The Applicant must ensure that (where relevant) the management plans required
under this consent include:

a) summary of relevant background or baseline data;

Section 4

b) details of:

(i) the relevant statutory requirements (including any relevant approval,
licence or lease conditions);

Section 3

(ii) any relevant limits or performance measures and criteria; and

Section 6.6

(iii) the specific performance indicators that are proposed to be used to judge
the performance of, or guide the implementation of, the development or
any management measures;

Section 10.2

c) any relevant commitments or recommendations identified in the documents that
together comprise the NGP EIS;

Section 3.4
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SSD 6456 consent conditions directly relevant to this BMP

Section
reference

d) a description of the measures to be implemented to comply with the relevant Section 6
statutory requirements, limits, or performance measures and criteria;
e) a program to monitor and report on the: Section 9
(i) impacts and environmental performance of the development; and Section 10
(ii) effectiveness of the management measures set out pursuant to paragraph
(d);
f) a contingency plan to manage any unpredicted impacts and their consequences | Section 10.2
and to ensure that ongoing impacts reduce to levels below relevant impact
assessment criteria as quickly as possible;
g) a program to investigate and implement ways to improve the environmental Section 13
performance of the development over time
h) a protocol for managing and reporting any:
(iii) incident, non-compliance or exceedance of any impact assessment Section 13.1
criterion and performance criterion Section 14
(iv) complaint; or
(v) failure to comply with other statutory requirements; and
i) a protocol for periodic review of the plan. Section 13
Consent condition D4 Schedule 2 Section 13.3
Within 2 months of:
a) the submission of an incident report;
b) the submission of an Annual Review;
c) the submission of an Independent Environmental Audit;
d) the submission of a Field Development Plan;
e) the submission of a Groundwater Model Update; or
f)  the approval of any modification of the conditions of this consent,
the Applicant must review the suitability of existing strategies, plans and programs
required under this consent.:
Consent condition D5 Schedule 2 Section 13.3

If the review determines that the strategies, plans and programs required under this
consent require revision — to either improve the environmental performance of the
development, cater for a modification or comply with a direction - then the Applicant
must submit the revised document to the [Planning] Secretary for approval within 6
weeks of the review.

Note: This is to ensure strategies, plans and programs are updated on a regular basis
and to incorporate any recommended measures to improve the environmental
performance of the development.

Consent condition D6 Schedule 2

The Applicant must notify the Department and any other relevant agencies via the
Major Projects Portal immediately after it becomes aware of the incident. This notice
must describe the location and nature of the incident.

Section 13.1 and
refer to the EMS
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SSD 6456 consent conditions directly relevant to this BMP Section
reference

Consent condition D7 Schedule 2 Section 13.1 and

Within 7 days of becoming aware of a non-compliance with the conditions of this refer to the EMS
consent, the Applicant must notify the Department of the non-compliance via the Major
Projects Portal. This notice must set out the non-compliance, the reasons for the non-
compliance (if known) and what actions have been taken, or will be taken, to address
the non-compliance.

Note: A non-compliance which has been notified as an incident does not need to also
be notified as a non-compliance

Consent condition D8 Schedule 2 Section 13.2

By the end of March each year, unless the Planning Secretary agrees otherwise, the
Applicant must submit an Annual Review of the environmental performance of the
development to the Department via the Major Projects Portal. This review must:

. report on the progress of biodiversity credits retirements and the associated
actual versus proposed surface disturbance for each stage;

Consent condition D9 Schedule 2 Section 13.3

Within one year of commencement of Phase 1 and every 3 years thereafter, unless
the Planning Secretary directs otherwise, the Applicant must commission and pay the
full cost of an Independent Environmental Audit of the development.

Consent condition D13 Schedule 2 Section 1.8, 12 and

From the commencement of Phase 1, until the completion of all rehabilitation required 13
under this consent, the Applicant must:

e make copies of the following information publicly available on its website:

e  keep such information up to date.
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Table B2 - EPBC 2014/7376 consent conditions directly relevant to this BMP

EPBC 2014/7376 consent conditions directly relevant to this BMP Section reference

Approval condition 2 Part A Section 6.2

The approval holder must not clear more than 989 hectares (ha) of native vegetation
within the project area and must not clear outside the project area.

Approval condition 25 Part A See Table B1

The approval holder must comply with conditions B43 — B52 of the NSW approval as
they relate to the following protected matters:

a) Brigalow woodland;

Weeping Myall woodland;
Regent Honeyeater;

Koala;

Spotted-tail Quoll;

f) Swift Parrot;

g) Superb Parrot;

h) South-eastern Long-eared Bat;
i) Pilliga Mouse;

j) Bertya opponens;

k) Lepidium aschersonii;

1) Lepidium monoplocoides;

m) Commersonia procumbens; and
n) Tylophora linearis.

Approval condition 26 Part A Not relevant to

The approval holder must, prior to any exceedance of Phase 2 credits specified in Phase 1
Tables 8-10 of the NSW approval, advise the Department [DCCEEW] in writing of the
actual impacts to any protected matters listed in condition 25 (a-i), or modelled impacts
for protected matters listed in condition 25 (j-n), and the residual credits to be retired
for protected matters.

Approval condition 27 Part A Not relevant to
Prior to the commencement of Phase 3, the approval holder must provide the Phase 1.
Department [DCCEEW] with:

a) shapefiles and other identifying information, as agreed to in writing by the
Department [DCCEEW], of all records of protected matters located during surveys
undertaken for the assessment of the action and for in-field micro-siting;

b) shapefiles of the actual clearance areas for each of the protected matters; and

c) a copy of either the credit retirement report or statement of assessment of
reasonable equivalence issued by BCS and shapefiles of the final offset/s.

Approval condition 29 Part A Refer to the EMS

The approval holder must notify the Department [DCCEEW] in writing of the date of
commencement of the action within 10 business days after the date of commencement
of the action.
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Approval condition 33 Part A

The approval holder must prepare a compliance report every calendar year from
commencement of the action. The approval holder must:

d) publish each compliance report on the website within 60 business days following
the relevant 12 month period;

e) notify the Department by email that a compliance report has been published on
the website and provide the weblink for the compliance report within 5 business
days of the date of publication;

f) keep all compliance reports publicly available on the website until this approval
expires;

g) exclude or redact sensitive ecological data from compliance reports published on
the website; and

h) where any sensitive ecological data has been excluded from the version published,
submit the full compliance report to the Department within 5 business days of
publication.

Refer to the EMS

Approval condition 35 Part A

The approval holder must notify the Department in writing of any incident within 2
business days, or any non-compliance with the conditions of this approval within 10
business days. The notification must specify:

a) any condition which is or may be in breach, including a reference to the relevant
NSW condition (if required);

b) a short description of the incident and/or non-compliance; and

c) the location (including co-ordinates), date, and time of the incident and/or non-
compliance.

In the event the exact information cannot be provided, provide the best information
available.

Refer to the EMS

Approval condition 36 Part A

The approval holder must provide to the Department the details of any incident or
noncompliance with the conditions or commitments made in plans as soon as
practicable and no later than 10 business days after becoming aware of the incident or
non-compliance, specifying:
a) any corrective action or investigation which the approval holder has already
taken or intends to take in the immediate future;

b) the potential impacts of the incident or non-compliance; and

c) the method and timing of any remedial action that will be undertaken by the
approval holder.

Refer to the EMS
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Appendix C - Ecological Scouting Framework
Exclusion areas and maximising avoidance

The desktop review process, incorporating steps 1 to 3 below, optimises the location of infrastructure
and environmental outcomes and identifies likely suitable development areas. The geographic
information system (GIS) database that is utilised during desktop review includes:

* geologic features and knowledge of gas resources;
* ecological sensitivity mapping as described in section 7.1, as well as other ecological data;

* the location of known Aboriginal cultural heritage and historic heritage sites, described in
section 9 of the Field Development Protocol;

* existing access tracks and roads that can be used for the Project development, minimising
development scope and disturbance through co-location;

* existing infrastructure including gas and water gathering and transmission pipelines, ponds,
dams, electrical infrastructure and compression infrastructure;

* the location of surface water resources, riparian corridors and 1 % Annual Exceedance
Probability (AEP) flood event levels; and

® sensitive receptors, which could potentially be impacted by noise or air emissions.

Step 1 — Define the next stage of development relative to exclusion areas (conceptual design)

This process involves the development of the initial conceptual infrastructure design and takes into
account the gas resource, locational criteria, exclusion areas, existing infrastructure and other relevant
information. The conceptual design of infrastructure also informs the land access negotiations.

Step 2 — Review of the proposed infrastructure against ecological and other spatial constraints

This step utilises the conceptual design from in Step 1 and seeks to optimise the placement of
infrastructure using the ecological sensitivity class hierarchy (described in section 7.1 of the Field
Development Protocol) and the potential for impacts on other constraint classes. Initially, this process
involves reviewing the proposed infrastructure locations relative to the ecological sensitivity maps.
Through this process, infrastructure locations will be directed (where practicable) to less sensitive
ecological classes in accordance with the general rules and specifications.

As detailed in the constraint matrix (Table 7.1 of the Field Development Protocol), this will result in the
majority of the well pads being located outside of high and moderately high ecological sensitivity classes
(disturbance to the high ecological sensitivity class is limited to 0.5% of total class area), as detailed in
Appendix J of the EIS. Linear infrastructure will be less constrained — development will be directed firstly
to areas adjacent to existing linear infrastructure where practicable and/or the shortest feasible routes
to minimise the total clearing required.

Where the total extent of clearing is similar between two potential options, linear infrastructure will be
directed to the areas with the lowest aggregate disturbance of higher-order ecological sensitivity classes.
Following optimisation for ecological sensitivity, consideration is given to the remaining constraints.
Where necessary, the placement of infrastructure will be modified.

It is to be noted that Steps 1 and 2 are not mutually exclusive and are undertaken in parallel as an
iterative process to ensure the infrastructure locations are optimised.

Santos Ltd | | Biodiversity Management Plan - Phase 1 | 11 November 2022 | 0041-150-PLA-0009 84



Step 3 — Review of cumulative disturbance against predicted estimates of disturbance

Step 3 involves reconciliation of the potential disturbance of each development stage against the
predicted cumulative disturbance calculations for development. The reconciliation of potential
disturbance provides a critical component of the framework for tracking of performance, as well as
ensuring the conceptual design and optimisation described in Steps 1 and 2 above are maintained within
the approved ecological disturbance limits over the life of the Project.

Micro-siting

Step 4 — In-field micro-siting

Micro-siting involves, amongst other things, ensuring compliance with all the relevant avoidance
measures and constraints at the site-scale. Micro-siting seeks to further direct the development away
from sensitive ecological and cultural features and involves field scouting of ecological features (such
as threatened flora and hollow-bearing trees) and pre-clearance surveys for Aboriginal cultural heritage
within the proposed area of the development. The micro-siting process will be conducted as follows:

Step 4a — Mark-out of the proposed layout of infrastructure within the development area.

Step 4b — Ecological site scouting of the marked-out area and buffer areas to survey for the presence
of the high value ecological features, including threatened flora, significant fauna habitat features and
hollow-bearing trees (see Table C1). For the purposes of the site scouting, the survey buffers will
comprise an area approximately 50 m beyond the boundary on the one-hectare well pad sites and 6 m
on either side of the 12 m linear infrastructure easements. Note, step 4b may be conducted prior to 4a
marking up of the proposed layout of infrastructure for efficiency. The site scouting procedure is further
described in section 6.2.1 of the Biodiversity Management Plan (BMP).

The hierarchical structure as presented in Table C1 will be applied to the relocation of infrastructure to
avoid or minimise impacts on key features and attributes identified during micro-siting. Priority will also
be given to avoiding exacerbation of edge effects, fragmentation and habitat connectivity, wherever
possible, by minimising width of clearing, co-location with existing roads or infrastructure and using short
direct routes. If an endangered ecological community is identified that was not mapped at that particular
location (as part of the EIS), an attempt will be made to avoid the community. If avoidance is not possible,
then the impact will count toward the upper disturbance limit for that endangered ecological community.
For all other impacts, the upper clearing limits will be assessed as per the mapped plant community

type.

Step 4c — The data collected during site scouting will be used to recommend refined infrastructure
locations and alignments to maximise avoidance, whilst remaining within engineering limits for
construction and operation. The data collected during site scouting will also be used to inform future
desktop reviews (Steps 1 to 3).

Step 4d - Following completion of the ecological micro-siting component, a constructability scout will
be performed to confirm the preferred refined infrastructure locations and alignments.

Step 4e — Following completion of the ecological micro-siting component and constructability scout, a

cultural heritage pre-clearance survey will be conducted within the preferred refined infrastructure
locations and alignments:
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° this survey will be undertaken in accordance with the process described in section 5.8.5 of the
Aboriginal Cultural Heritage Management Plan (ACHMP) and confirm the presence or
absence of Aboriginal cultural heritage sites;

e all currently known sites will be avoided; and

e if Aboriginal cultural heritage sites are encountered in the recommended area then the survey
area will extend to the original marked out area plus buffer in the vicinity of the find. The
procedures outlined in the ACHMP will be implemented, including the avoidance commitments
by Aboriginal site type. Where a repositioning of infrastructure to avoid Aboriginal cultural
heritage features can be conducted without causing additional impact to ecological features
and attributes, the alignment will be modified immediately. Otherwise, an iterative approach (a
repeat of some or all of steps 4a to 4e) will be followed to position and reposition the
infrastructure until a location can be determined that ensures overall ecological impact is
minimised whilst fully complying with avoidance commitments by Aboriginal site type.

The cumulative ecological disturbance limits will then be verified. The Field Development Plan will
include a trigger action response plan (TARP) to avoid exceedances of the various performance criteria.
This is further addressed in section 5.4 of the Field Development Plan.

Table C1 - Ecological avoidance hierarchy in order of priority

Ecological feature of attribute

1 Endangered Ecological Communities by listing status
Ranking (highest to lowest) Status
1 EPBC Act Endangered
2 BC Act Endangered
2 Threatened flora species prioritised by listing status
1 EPBC Act Critically Endangered
2 BC Act Critically Endangered
3 EPBC Act Endangered
4 BC Act Endangered
5 EPBC Act Vulnerable
6 BC Act Vulnerable
3 Hollow-bearing trees prioritised by size class
1 > 300 millimetres (mm)
2 > 200 mm < 300 mm
3 <200 mm
4 Significant fauna habitat (e.g. Pilliga Mouse habitat, nests including stick nests for
raptors, mistletoe, termite mounds, hollow logs and rock piles)

Step 5 — Complete final survey and mark-out of the development area.

The final infrastructure locations and alignments will then be surveyed and delineated in the field.
Delineation will be achieved through the installation and application of a combination of survey stakes
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and pegs, flagging tape and marking paint to identify the boundaries of the development area, the limits
of clearing and any ecological features to be avoided or relocated.

Design

Step 6 — Detailed design and management control planning

Detailed designs and management practices for the proposed development are finalised after
considering:

® constructability; and

® environmental and construction hazards and risks; and management controls (to mitigate
potential impacts) and management practices (for example erosion and sediment controls).

Step 7 — Final check to verify compliance with all Project conditions and management plans

A final check for the proposed infrastructure locations to ensure compliance with locational criteria,
regulatory conditions and management plans.

Step 8 — Prepare and submit a Field Development Plan

In accordance with CoC B4 and B5, prior to the construction of any gas field infrastructure, Santos will
prepare a Field Development Plan for the applicable gas field infrastructure for each phase to the
satisfaction of the Planning Secretary. This plan will:

* be prepared by a suitably qualified and experienced person/s;

* include detailed plans of existing gas field infrastructure in the Project area, and proposed gas
field infrastructure to be developed under the Field Development Plan;

* include incremental and cumulative analysis of compliance with the locational criteria;

* provide detailed consideration of the proposed gas field infrastructure for each phase against
the provisions of the Field Development Protocol. There may be multiple plans for each phase,
with the Field Development Plan being revised and updated to reflect the scope of the
proposed infrastructure, including wells, core holes, groundwater monitoring wells, gathering
lines, roads, tracks, seismic surveys, flaring infrastructure, utilities and services;

* provide the results of all surveys undertaken as part of in-field micro-siting;

® describe the performance criteria to be implemented to ensure compliance with the water
performance measures in Table 7 of the CoC, and to meet the rehabilitation objectives in
Table 11 of the CoC, including a:

= TARP to identify risks and actions to avoid exceedances of the performance criteria,
including tiered triggers to provide for early detection of impacts; and

= contingency plan that expressly provides for adaptive management where monitoring
indicates that there has been an exceedance of the performance criteria, or where an
exceedance appears likely;

* include site-scale ecological constraints maps, to quantify impacts/avoidance of impacts and
reflect compliance with ecological disturbance limits set out in Tables 8, 9 and 10 of the CoC;

® include a:

= Public Safety Management Plan, prepared in consultation with Rural Fire Service, the
Forestry Commission of NSW and NSW Health, to ensure public safety and manage
access in the Project area, including verification of minimum safe separation distances
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between all potentially hazardous facilities; and

= Property Management Plans, prepared in consultation with landowners upon which gas
field infrastructure is proposed to be located, to manage impacts and access arrangements
on the properties.

Each Field Development Plan will be prepared in consultation with the:

EPA, DPE Water, BCS, Resources Regulator, Heritage NSW and Council;

owners of land not owned by Santos, upon which gas field infrastructure is proposed to be
located,;

CCGC;

Water Technical Advisory Group;

Greenhouse Gas Emissions Advisory Group;
Aboriginal Cultural Heritage Advisory Group; and the
Biodiversity Advisory Group.

The Field Development Plan will be submitted to DPE for approval prior to implementation. Digital spatial
datasets of existing and proposed infrastructure will also be provided. Once approved, the Field
Development Plan will be made publicly available on the Project website.
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Appendix D - Clearing procedure

The following clearing procedure has been developed to minimise potential impacts or risk to fauna
during construction. The purpose of the procedure is to encourage fauna to relocate outside of the
disturbance footprint prior to habitat clearing or alternatively move fauna during clearing. A pre-clearing
survey by appropriately trained ecologists or fauna spotter-catcher is required to be undertaken prior to
commencing clearing. The pre-clearing survey includes marking all hollow-bearing trees or other
significant fauna habitat features (nests, termite mounds, rock piles, hollow bearing logs and stags) with
highly visible flagging tape different to any tape used for demarcation of boundaries and recording the
location using a GPS.

The clearing procedure outlines best practise and is designed to be adaptive depending on site-specific
conditions that arise during clearing. The clearing procedure will follow four steps:

1. Planning

2. Slash shrub and ground layer

3. Tap hollow-bearing trees

4. Remove hollow-bearing trees and other significant fauna habitat features

Prior to the commencement of clearing, the boundary of the active works area should be clearly marked
in the field with high visibility flagging tape (or equivalent) and environmental protection exclusion zones
should be clearly marked in the field to ensure all clearing and construction activities occur within the
approved footprint. All access to active work areas should be through existing roads and designated
service corridors.

Step 1: Planning

1. All appropriate licences with respect to working with native fauna are to be obtained prior to
clearing.

a. Ecologists working with fauna require a current scientific licence issued by the NSW
Department of Planning, Industry and Environment and ethics approval issued by the
Animal Welfare Unit of the NSW Department of Primary Industries.

b. Project Approval is required.

2. The nearest veterinary clinic should be notified of the clearing works prior to clearing
commencing and their phone number on hand if fauna are injured or distressed.

a. Veterinary clinic:
¢ Practice: Western Namoi Veterinary Clinic
e Principal Vet: Dr Michael Reed
e Contact: 02 6792 4388
o Address: 24 Francis Street, Narrabri.
b. WIRES: 13 000 WIRES or 13 000 94737
c. WIRES (central northern branch): 1300 131 554

3. Discuss clearing procedure, equipment / machinery required, schedule. All staff and contractors
involved in the clearing will undertake the ecological induction prior to commencing work.

4. Where reasonable and feasible if non-relocatable fauna are detected in a clearing area works
should be rescheduled to allow time for the individuals to relocate prior to commencement.

Step 2: Transplanting, propagation and/or salvage of threatened flora
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Threatened flora observed within the vegetation clearing zone during the pre-clearance inspection will
be collected for translocation/ propagation by the ecologist in accordance with the Guidelines for the
Translocation of Threatened Plants in Australia (Vallee et al., 2004), and seed collection procedure
(Appendix F) where reasonable and feasible to do so prior to the commencement of vegetation clearing.
Propagated/ salvaged plants will be re-established within an appropriate suitable site, i.e rehabilitated
well pad of which the material has been removed from, restoration sites currently managed by Santos,
or offset sites managed by Santos. Recipient site must be a PCT in which the species is predicted or
known to occur in.

Step 3: Slash shrub and ground layer

Clearing of shrub and groundcover vegetation (under-scrubbing) around the hollow-bearing trees can
commence, once threatened flora has been translocated and habitat features have been surveyed and
marked, to encourage dispersal of fauna from the active features. Under-scrubbing should be
undertaken at least one day prior to removal of hollow-bearing trees to allow fauna time to self-relocate
from the disturbance footprint.

Step 4: Tap hollow-bearing trees

1. Hollow-bearing trees are to be agitated (nudged by heavy machinery or with a chainsaw) the
day prior to felling and left over-night.

2. Active roosts, dens or dormitories are to be re-inspected following agitation to confirm absence
of fauna prior to clearing.

Step 5: Removing HBTs and other significant fauna habitat features

1. A suitably qualified fauna ecologist or fauna spotter-catcher with training/experience in fauna
capture and rescue is to be present during the felling process.

2. Pre-felling procedures for all trees to be felled will include a visual inspection for fauna
immediately prior to tree removal and care should be taken to allow all fauna to vacate a given
tree prior to felling. Each tree is to be nudged and shaken immediately prior to felling to
encourage fauna such as birds to vacate the tree. Felling cannot commence until the
supervising ecologist or fauna spotter-catcher has signalled that it is safe to do so.

3. The “slow drop” technique is to be attempted when removing all hollow-bearing trees. This
technique aims to lower hollow-bearing trees to the ground whilst minimising disturbance to
hollows. This involves nudging and shaking the tree, followed by lowering of the tree to the
ground. Practical execution of this method may involve the use of the bulldozer blade or mulcher
bar to push the tree mid-trunk to initiate felling, followed by lowering the blade / bar to the base
of the tree trunk. It is essential to ensure that suitable exclusion zones are implemented during
these activities and personnel are not exposed to increased risk by implementing these
procedures. Job Hazard Analyses (JHAs) and step back are to be completed prior to completing
felling activities.

a. Careful demolition of other significant fauna habitat, that cannot otherwise be relocated,
will be conducted at the direction of the supervising fauna ecologist.

4. Once on the ground, hollows are to be inspected for resident fauna (fibre optic camera
technology is useful for deeper and angled hollows). If injured or juvenile fauna are present,
they must be cared for. Injured fauna should be taken to the veterinary clinic (details above).
Juvenile fauna should be taken to WIRES if it is not possible to relocate them to a suitable
location. The ability for the parents to continue to care for the juvenile fauna should be
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considered at this stage. Fauna captured and not requiring treatment are to be relocated into
the same habitat near the point of rescue at dusk or left inside the hollow. Trees are to be left
on the ground overnight giving fauna trapped in the trees an opportunity to escape. Hollows
with fauna left inside should be re-checked the following day to ensure the fauna have self-
relocated during the evening.

All data on species and number of hollow dependent fauna are to be recorded.

Salvage of suitable large hollows or other significant fauna habitat features will be maximised
re-use in adjoining vegetation or rehabilitation areas where feasible in consultation with
FCNSW. Limb and trunk hollows suitable for re-use as ground-dwelling fauna habitat will be
pieced from felled trees using a chainsaw or suitable equivalent equipment and set-aside from
clearing operations to be moved into adjoining vegetation or rehabilitation areas.

Note that if fauna are observed to be in the tree that cannot self-relocate (e.g. chicks that haven't
yet fledged) it may be necessary to contact an appropriately trained ecologist, fauna spotter-
catcher and/or wildlife carer to be present to encourage the removal and provide care for the
animal/s. Where the animal is in good health and hasn’t otherwise self-relocated, the ecologist,
fauna spotter-catcher and/or wildlife carer can capture the animal for release. Any native fauna
individuals that are captured during clearing operations must be released approximately 50
metres into adjacent native vegetation on the same land holding.

Communication

Positive communication between the ecologist or fauna spotter-catcher supervising the clearing and the
machinery operator is paramount to clearing being undertaken in a safe and efficient manner.
Communication will operate by the following procedure:

1.
2.
3.

Daily discussion prior to work commencing, outlining the areas of operation for the day.
A 2-way radio will be used for communication which will be set on a dedicated channel.

The ecologist or fauna spotter-catcher will outline the clearing procedure to be followed. This
will include outlining the following communication points during the clearing process:

a. Confirm location ecologist or fauna spotter-catcher should stand to observe felling. The
minimum safe distance when felling will be determined by the height of the tree plus an
extra 10 m for observer safety (expected to be 30 m). If the mulcher drum is operational,
the safe distance will be a minimum of 100 m.

‘Ok to tap’ to nudge the tree.
c. ‘Ok to start’ to start felling the tree.

d. ‘Ok to access’ for ecologist to inspect hollows in felled tree (once felling has been
completed and machinery has been switched off).

e. ‘Stop work’ to stop clearing due to fauna observed or a safety concern.

Lessons learnt

Previous experience in tree-felling operations have informed us of potential risks involved in the clearing
operations. Areas of high risk are:

Lack of positive communication increases the risk associated with the ecologist entering the
exclusion zones and the risk of potentially injuring fauna during the clearing process.

Not allowing adequate time between slashing vegetation, hollow-bearing tree tapping and
hollow-bearing tree removal can increase the occurrence of fauna during felling.

Not allowing adequate time for felled hollow-bearing trees to remain undisturbed can lead to
increased risk to fauna.
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Plant Community Type name

Condition

Impacts Current
from prior phase
stages impacts

Limit
remaining

27 Weeping Myall open woodland Native
of the Darling Riverine Plains Vegetation
Bioregion and Brigalow Belt 0.1
South Bioregion (BC Act and
EPBC Act — Endangered)

27 Weeping Myall open woodland of Derived
the Darling Riverine Plains Native 05
Bioregion and Brigalow Belt South | Grassland ’
Bioregion

35 Brigalow - Belah open forest / Native
woodland on alluvial often Vegetation
gilgaied clay from Pilliga Scrub 193
to Goondiwindi, Brigalow Belt ’
South Bioregion (BC Act and
EPBC Act — Endangered)

35 Brigalow - Belah open forest / Derived
woodland on alluvial often gilgaied | Native
clay from Pilliga Scrub to Grassland 37.2
Goondiwindi, Brigalow Belt South
Bioregion

55 Belah woodland on alluvial plains Native
and low rises in the central NSW Vegetation 3.9
wheatbelt to Pilliga and Liverpool ’
Plains regions

55 Belah woodland on alluvial plains Derived
and low rises in the central NSW Native 17
wheatbelt to Pilliga and Liverpool Grassland ’
Plains regions

88 Pilliga Box - White Cypress Pine - | Native
Buloke shrubby woodland in the Vegetation 40.8
Brigalow Belt South Bioregion

88 Pilliga Box - White Cypress Pine - | Derived
Buloke shrubby woodland in the Native 8.8
Brigalow Belt South Bioregion Grassland

141 | Broombush - wattle very tall Native
shrubland of the Pilliga to Goonoo | Vegetation 195
regions, Brigalow Belt South ’
Bioregion

202 | Fuzzy Box woodland on Native
colluvium and alluvial flats in Vegetation
the Brigalow Belt South 59
Bioregion (including Pilliga) and )
Nandewar Bioregion (BC Act —
Endangered)

256 | Green Mallee tall mallee woodland | Native
on rises in the Pilliga - Goonoo Vegetation 03

regions, southern Brigalow Belt
South Bioregion
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Plant Community Type name

Condition

Upper
limit

Impacts Current
from prior phase
stages impacts

Limit
remaining

408 | Dirty Gum (Baradine Gum) - Black | Native
Cypress Pine - White Bloodwood Vegetation 33.3
shrubby woodland on of the Pilliga '
forests and surrounding region

408 | Dirty Gum (Baradine Gum) - Black | Derived
Cypress Pine - White Bloodwood Native 0.4
shrubby woodland on of the Pilliga | Grassland ’
forests and surrounding region

398 | Narrow-leaved Ironbark - White Native
Cypress Pine - Buloke tall open Vegetation
forest on lower slopes and flats in 323.4
the Pilliga Scrub and surrounding ’
forests in the central north
Brigalow Belt South Bioregion

398 | Narrow-leaved Ironbark - White Derived
Cypress Pine - Buloke tall open Native
forest on lower slopes and flats in Grassland 39
the Pilliga Scrub and surrounding ’
forests in the central north
Brigalow Belt South Bioregion

399 | Red gum - Rough-barked Apple Native
+/- tea tree sandy creek woodland | Vegetation
(wetland) in the Pilliga - Goonoo 3.4
sandstone forests, Brigalow Belt
South Bioregion

399 | Red gum - Rough-barked Apple Derived
+/- tea tree sandy creek woodland | Native
(wetland) in the Pilliga - Goonoo Grassland 0.2
sandstone forests, Brigalow Belt
South Bioregion

402 | Mugga Ironbark - White Cypress Native
Pine - gum tall woodland on flats Vegetation
in the Pilliga forests and 1.6
surrounding regions, Brigalow Belt
South Bioregion

402 | Mugga Ironbark - White Cypress Derived
Pine - gum tall woodland on flats Native
in the Pilliga forests and Grassland 1.6
surrounding regions, Brigalow Belt
South Bioregion

379 | Inland Scribbly Gum - White Native
Bloodwood - Red Stringybark - Vegetation
Black Cypress Pine shrubby
sandstone woodland mainly of the 2.7
Warrumbungle NP - Pilliga region
in the Brigalow Belt South
Bioregion

397 | Poplar Box - White Cypress Pine Native 10

shrub grass tall woodland of the
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Plant Community Type name

Condition

Upper
limit

Impacts Current
from prior phase
stages impacts

Limit
remaining

Pilliga - Warialda region, Brigalow | Vegetation
Belt South Bioregion
397 | Poplar Box - White Cypress Pine Derived
shrub grass tall woodland of the Native 13
Pilliga - Warialda region, Brigalow | Grassland ’
Belt South Bioregion
401 | Rough-barked Apple - Blakely's Native
Red Gum - Black Cypress Pine Vegetation
- 46.4
woodland on sandy flats, mainly in
the Pilliga Scrub region
401 | Rough-barked Apple - Blakely's Derived
Red Gum - Black Cypress Pine Native 18.1
woodland on sandy flats, mainly in | Grassland ’
the Pilliga Scrub region
404 | Red Ironbark - White Bloodwood Native
+/- Burrows Wattle heathy Vegetation
L 86.6
woodland on sandy soil in the
Pilliga forests
405 | White Bloodwood - Red Ironbark - | Native
Black Cypress Pine shrubby Vegetation 247 1
sandstone woodland of the Pilliga ’
Scrub and surrounding regions
405 | White Bloodwood - Red Ironbark - | Derived
Black Cypress Pine shrubby Native 19
sandstone woodland of the Pilliga | Grassland ’
Scrub and surrounding regions
406 | White Bloodwood - Motherumbah Native
- Red Ironbark shrubby sandstone | Vegetation
. . 69.0
hill woodland / open forest mainly
in east Pilliga forests
418 | White Cypress Pine - Silver- Native
leaved Ironbark - Wilga shrub Vegetation
grass woodland of the Narrabri- 0.2
Yetman region, Brigalow Belt
South Bioregion
418 | White Cypress Pine - Silver- Derived
leaved Ironbark - Wilga shrub Native
grass woodland of the Narrabri- Grassland 0.3
Yetman region, Brigalow Belt
South Bioregion
425 | Spur-wing Wattle heath on Native
sandstone substrates in the Vegetation 8.4
Goonoo - Pilliga forests, Brigalow ’
Belt South Bioregion
Total 988.8
Notes:

Communities commensurate with a EPBC listed threatened ecological community are highlighted in bold.
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Scientific Name

Common Name

Upper
limit

Flora (individuals)

Impacts
from prior

stages

Current
phase
impacts

Limit
remaining

Bertya opponens Coolabah Bertya 10,309
Diuris tricolor Pine Donkey Orchid 52
Lepidium aschersonii Spiny Peppercress 77,691
Lepidium monoplocoides Winged Peppercress 1,116
Polygala linariifolia Native Milkwort 252
Pomaderris queenslandica | Scant Pomaderris 467
Pterostylis cobarensis Greenhood Orchid 6,658
Commersonia procumbens | - 3,717
Tylophora linearis - 513

Fauna habitat (area)

Cercartetus nanus Eastern Pygmy-possum 774.8
Hoplocephalus bitorquatus | Pale-headed Snake 885.1
Petaurus norfolcensis Squirrel Glider 865.7
Phascolarctos cinereus Koala 988.8
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1. Purpose

The Threatened Flora Seed Collection Procedures have been prepared to guide seed collection for
individuals of threatened flora species that are directly impacted by works in the project area of the
Santos Narrabri Gas Project. Seed collection from impacted individuals of threatened species is a
mitigation measure in the Santos Narrabri Gas Project Biodiversity Management Plan to be carried out
within the project areas during Phase 1 of the project.

The plants grown from seed collected will be reintroduced to the rehabilitated well pads, or other
restoration sites managed by Santos.

The purpose of these Threatened Flora Seed Collection Procedures is to ensure that:

e threatened flora species are detected and correctly identified,

e seed that is collected is of high quality with the highest chance of being viable for storage or
propagation,

e correct data is collected and compiled into an accessible database,

e seeds are stored and catalogued with full traceability across collection, storage, propagation
and planting.

The procedures are adapted from Florabank Guidelines (Commander 2021, version 2) for application in
the Pilliga region with the relevant threatened plant species.

1.1. Why collect seed?

Propagation from seed is the preferred method to source plants for revegetation and conservation.
Seed collection is used to source local genetic material and to propagate plants that are not readily
available from other sources. Seed is more appropriate for medium — long term storage; can be easily
transported if required for conservation purposes (e.g. storage at the Australian Botanic Garden
SeedBank); and seed batches can be divided up for different propagation treatments or storage at
multiple locations.

As these procedures are to be applied to individuals that will be directly impacted, it is appropriate to
carry out multiple methods of propagation if there is sufficient material. In situations where low
numbers of plants are involved, seed and vegetative material (for cuttings or tissue culture) may be
collected from the same individual plant. Collection of vegetative material may also be undertaken
when seed is unavailable; limited in quantity; or returning low germination rates.

Additionally, translocation of threatened flora species will be conducted where reasonable and feasible
on a case-by-case basis in accordance with the Guidelines for the Translocation of Threatened Plants in
Australia (Vallee et al. 2004). Individuals and areas that will be subject to translocation plans will be
identified during the implementation of the Field Development Protocol for inclusion in the relevant
Field Development Plan in consultation with the required stakeholders.
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2. Licensing requirements

2.1. Collecting material from wild populations

Written permission is required for collecting seed on private or public (e.g. State Forest, National Park,
local council) land including Pilliga East, Bibblewindi and Jacks Creek State Forests. Licenses will be
required for collecting seed from threatened species, populations or ecological communities listed
under NSW Biodiversity Conservation Act (BC Act) or Commonwealth Environmental Protection and
Biodiversity Conservation Act (EPBC Act), and schedule 13 Protected native plants under the National
Parks and Wildlife Act 1974.

2.2. Collecting material from directly impacted individuals

Additional permission or permits are not required to collect propagation material from plants within the
project area that are directly impacted. Any material or plants grown must only be used for
revegetation/conservation purposes and must not be sold for commercial purposes.

2.3. Contractor qualifications

Contractors engaged for seed collection should be reputable, with a demonstrable history of successful
seed collection for large scale revegetation projects and experience in or knowledge of threatened flora
collection/propagation in the Pilliga region, or greater Northwest Plains or Northwest Slopes regions.

Contractors undertaking seed collection should be trained in advanced plant identification skills and
have access to resources (including plant profiles, botanical descriptions, photographs, GPS locations of
plants) relevant to the target species listed in Table 1.
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3. Seed collection methods

3.1. Target species
The plants targeted for seed collection and propagation are individuals of threatened species which will
be directly impacted by the Narrabri Gas Project. Table 1 lists the target species.

Table 1: Threatened flora species that may be targeted for seed collection

Conservation status?®

Scientific name Common name Growth Form
EPBC Act
Euphorbiaceae Bertya opponens Coolabah Bertya Shrub \Y Vv
Orchidaceae Diuris tricolor Pine Donkey Orchid Forb (orchid) Y -
Brassicaceae Lepidium aschersonii Spiny Peppercress Forb \Y Vv
Brassicaceae Lepidium monoplocoides Winged Peppercress Forb E1l E
Haloragaceae Myriophyllum implicatum - Forb CE -
Polygalaceae Polygala linariifolia Native Milkwort Forb E1l -
Rhamnaceae Pomaderris queenslandica Scant Pomaderris Shrub E1l -
Orchidaceae Pterostylis cobarensis Cobar Greenhood  Forb (orchid) \ -
Orchid
Malvaceae Commersonia procumbens® - Shrub Vv Vv
Apocynaceae Tylophora linearis - Vine " E

a - CE = Critically Endangered, E = Endangered (EPBC Act), E1 = Endangered (TSC Act) and V = Vulnerable.

b - Species listed as Androcalva procumbens, synonym for Commersonia procumbens, in EPBC 2014/7376. Note a
recent taxonomic revision moved the species to a new genus, Androcalva, but Commersonia is used in this document
for consistency with SSD-6456.

3.2. Pre-clearing surveys

A pre-clearing procedure has been developed as part of the BMP, in which key fauna habitat features
(such as nests, hollow-bearing trees, and hollow logs) will be identified. Pre-clearing surveys will also
identify any threatened flora species, which will be marked with flagging tape and GPS locations
recorded.

3.3. Plant identification

A positive species identification is required of the donor plant. Some species may be considered
taxonomically unresolved outside of New South Wales (e.g. Polygala linariifolia) therefore species
identification must follow taxonomy accepted by PlantNET (2021).

Where identification is uncertain, a voucher sample from the plant along with representative
photographs of key features required for identification should be collected. If a positive identification
cannot be made, the voucher sample and photographs may be sent to an experienced botanist or NSW
Herbarium for identification. Essential data to be collected for plant identification includes:

e Unique collecting number assigned to the collection by the collector
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Name of collector

Date of collection

Latitude and longitude

Written description of the plant (e.g. plant height, form, flower features), collection site and
habitat, and broad soil type.

Equipment for plant identification should be available in the field, such as:

Species profiles with photographs

Selection of both plastic and paper sample bags, jeweller’s tags
Plant press consisting at least of cardboard and newspaper
Hand lens, camera, binoculars

Secateurs.

3.4. Method selection
Table 2 lists the appropriate seed collection method for each species addressed in this procedure.

Manual seed collection will be an appropriate method for the majority of the species (Table 2). Seed
traps are recommended for all species and must be used for orchid species.

Mechanical seed collection methods are not recommended.

3.4.1. Manual collection

Stems/branches holding a large amount of seed can be removed from the plant for processing. The
amount of non-fruit material that is collected should be minimised to reduce damage to plants
(particularly if whole plant translocation is also being considered) and assist the processing method.
Fruit can be collected by hand and transported in ziplock bags, or brown paper bags if drying is required.
Secateurs must be clean and sharp to reduce the impact to the plant.

Table 2: Harvest methods for target species

Scientific name Seed dispersal mechanism  Harvest methods

Bertya opponens Wind Seed trap or strip mature fruit by hand
Diuris tricolor Wind Seed trap or collect mature capsule
Lepidium Gravity/wind/water Seed trap or strip mature fruit by hand
aschersonii

Lepidium Gravity/wind/water Seed trap or strip mature fruit by hand
monoplocoides

Myriophyllum Wind/water Collect cuttings

implicatum

Polygala Gravity/wind/water Seed trap or strip mature fruit by hand
linariifolia

Pomaderris Gravity/water Seed trap, strip mature fruit by hand, or sieve soil seed bank
queenslandica

Pterostylis Wind Seed trap

cobarensis
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Scientific name Seed dispersal mechanism  Harvest methods

Commersonia Gravity/water Seed trap, strip mature fruit by hand, or sieve soil seed bank
procumbens

Tylophora linearis  Wind Seed trap

3.4.2. Seed traps

Seed traps can be used to catch seed when it is dispersed from the parent plant, when the timing of
seed shed is uncertain or when seed maturation is spread over a long period of time.

A simple seed trap can be made by placing an organza bag (or bag made from other light weight,
breathable, UV resistant material) over the immature fruit structure (Figure 1). The bag must be
fastened appropriately (e.g. with cord or zip tie) so the seed cannot fall out, and the bag cannot be lost.

Figure 1: Seed trap on immature grass seeds to be collected later (Photo: Commander 2021)
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4. Seed processing methods

Appropriate seed processing will maximise seed viability and storage longevity. The method for
processing seed consists of:

1. Place seed bearing material into appropriate storage area for post-harvest drying (dry and free
from pests) to allow material to dry and for seed to be released from fruit (Figure 2).

e Material can be dried in a container outdoors in direct sunlight or indoors in a dry, warm
position. Care should be taken if seeds are dried outdoors to ensure seeds are not blown away
or become wet in rain or condensation. Re-wetting of seed can lead to a rapid loss in viability.

e Severe damage to seed lots can occur if air circulation is poor and the humidity and temperature
within the drying material rises.

If necessary, extract seeds from fruits or dry fruit further if seeds aren’t readily dislodged.
Clean seeds to remove chaff and non-seed using sieves and mesh screens if needed.
Dry the seed prior to storage and then store the seeds under appropriate conditions.

Post-harvest storage:

For mature seeds, as soon as the collection arrives at the processing facility it should be stored under
dry conditions to prevent mould and maximise longevity. ldeal conditions are 15-30°C and <50% relative
humidity (RH).

For immature fruits/seeds, retain seeds within fruits and on stems or branches if applicable. Hold
material under (natural) ambient conditions for 1 — 2 weeks until signs of maturity are evident, then dry
as for mature seeds.

Ideal pre-storage drying conditions are:

e Prior to long- or medium-term storage: 15-20°C and 15-20% RH.
e Prior to short-term storage: ~23°C, <50% RH.
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Figure 2: Seed in trays placed on shelves to dry. Perforated trays increase air flow, as long as seeds cannot fall through
perforations (Photo by Commander 2021)
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5. Seed storage

Appropriate seed storage is required to maintaining seed quality and viability from the time of collection
to the time of propagation. Seed storage primarily focuses of controlling storage temperature and seed
moisture content. As a general rule, the longer the intended storage period, the cooler and direr the
storage conditions should be (Table 3) (Commander 2021).

Table 3: Recommended storage specifications for different storage duration and purposes

Variables Specifications

Storage duration Short (< 5 years) for

restoration/revegetation

Medium (5-10 years) for Long term (>10 years) for

and purpose restoration conservation

Size of collection Large or small scale Large or small scale Small scale

Relatively humidity 15-20%,
temperature 15-20° C

Relatively humidity 15-20%;
temperature 15-20° C

Air-conditioned room approx.
23° C; ambient conditions
(indoor or outdoor) if relative
humidity <50%.

Drying conditions

Storage conditions  Air-conditioned room approx.
30° C, or refrigerator or cool
room (5-15° C); ambient

relative humidity <50%

Small batches — calico bags,
sealed plastic sandwich bags

Storage containers

placed within sealable

plastic/glass food containers

Large batches — large calico

Refrigerator or cool room (5-
10° C); relatively humidity 15-
20%

As per short-term storage and
if RH of room 15-20%. Press
sealed or heat-sealed plastic
bags for small collections if RH
of room 15-20%. Air-tight, seal

Freezer (minus 20° C)

Air-tight, sealed laminated foil
bags. Glass jars.

laminated foil bags or glass jars
to small collections and if RH

(e.g. a

bags, woven polypropylene

bags, wool bales

not controlled

refrigerator).

It is recommended that seed is stored within labelled sealed plastic bags, in labelled plastic/glass food
storage containers in a refrigerator. Separate seed batches must be individually labelled and stored in
their own sealed plastic bags. Storage bags of the same species can be stored in the same plastic/glass
container.
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6. Adjunct methods

6.1. Collection of vegetative propagation material
As seed is being collected from individuals that will be directly impacted, it is also appropriate to
propagate these individuals from vegetative material or by translocating the whole plants.

Vegetative propagation should be prioritised for species that do not reliably produce viable seeds, with
seed collection undertaken secondarily.

For species that do reliably produce viable seed, vegetative propagation can be used to produce
additional plants which will increase nursery stock as an insurance against poor seed germination, or
failure of seedlings grown from seed.

Collection of vegetative material to propagate cuttings is useful for species that do not reliably set seed,
when germination from seed is difficult, or if seed is very limited. If whole plants are selected to be
physically translocated, material that is removed to reduce transpiration from translocated plants may
be used to strike cuttings. Propagation from vegetative material is the main method recommended for
propagation of Myriophyllum implicatum.

Collection of cutting material uses the same principles for most species.

6.1.1. Field procedure

e Take cuttings from healthy plants. Depending on the species, cuttings may be taken from old
or new growth. Generally, cuttings are best taken from stems after around one year of growth,
when they are not too soft or hard.

e Using sterilised secateurs, cut stem lengths 10-20 cm where possible (depending on species and
availability of plant material).

e Place cuttings directly into large plastic bags (e.g. large sealable sandwich bags), with a generous
spray of water, and seal the bag.

e Store collection bags flat and out of the sun in an esky or bag to transport to vehicle.

e Once at the vehicle, store collection bags in a fridge (or chilled esky if available) set at about 6-
7° C for transport to the nursery.

e Transport to with nursery immediately or within 2 days at most. If the transport is longer, re-
package the cuttings in damp paper towel in collection bags.

6.1.2. Nursery procedure

e Ensure working area is sterilised and use sterilised cutting equipment.

e Cut lengths of plant approximately 7-10 cm. Cut the stem just below a leaf node.

e Remove approximately 3/4 leaves from the cutting, leaving some remaining at the top of the
cutting (Figure 3). Removal of leaves may not be required for some species e.g. Lepidium
aschersonii.

e For plants with large leaves (e.g. Bertya opponens), cut remaining leaves in half.

e For cuttings with hardened stems (woody), a fine outer layer of the stem can be scrapped back
to exposure the cambium layer.

e Dip lower portion of cutting in rooting hormone, wiping of excess liquid/powder.
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e Use asmall dibbling stick to create holes in the propagation media to a similar size of the cutting.
e Place cutting in the hole and gently press around the base to keep cutting upright.
Keep cuttings warm and moist, but not wet, in a glasshouse environment.

Q% K leaves

& from lower ({

»Wh, 12123
Remove 2 of cutting

ﬂosvlelars G, <O Small branchlets
may be left to
% Cut off leaves | Halve'very  create a denser
2  close to stem —~» large leaves shrub
— Cut at an acute g
angle just below Node Examples of
a node to expose AN Cutting Types

cambium layer
Figure 3: Examples of cutting types and methods (lllustration by Australian Plant Society NSW)

6.2. Translocation and salvage of whole plants
Any individual plants of threatened species may be considered for translocation, where reasonable and
feasible, considered on a case-by-case basis.

Translocating individuals is a cost-effective method of establishing additional plants in-situ or ex-situ
that do not need to be grown in a nursery.

The following points will be used to prioritise individuals for translocation:

e High chance of failure of nursery grown plants (e.g. orchids)

e High conservation value (e.g. Endangered plants may be considered higher priority for
translocation than Vulnerable plants)

e Benefitin establishing new populations (e.g. species with very low abundance in the study area)

e Readily available recipient site adjacent to impacted areas (e.g. a restoration site is close to the
impacted site and plants can be translocated directly into the restoration site)

e High chance of translocation success (e.g. species with

6.2.1. Translocation procedure

Removal of plants should occur in the early morning and plants should not be moved in conditions of
high temperatures or strong winds. Plants should be watered with a solution of water and Seasol 9 L :
30 mL within one hour of being removed from the ground to reduce the transplanting shock (unless
there has been high rainfall in the previous 12 hours e.g. >20mm). Plants may have up to 20% of
excessive upper foliage trimmed to reduce transpiration, if deemed necessary due to leggy growth or
high foliage cover. Small seedlings are unlikely to require removal of foliage.

Plants may be removed by hand in a mass of soil approximately 50 cm diameter by 50 cm deep, centred
on the existing stem. The soil wads should be carefully removed from the ground and bundled with
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hessian material to retain as much soil as possible (including as much in-situ Mycorrhizal fungi as
possible).

The plants are to be transported by either wheelbarrow or ‘Dingo’ mini digger and planted into prepared
holes at the new translocation site. Plants can be gently covered with damp hessian material (or similar)
to protect from sun exposure or wind if needed.

Care must be taken to ensure the shape of the recipient hole conforms to the shape of the soil wad to
prevent air spaces in the soil or settling that could adversely affect plant survival. Soil wads are to be
placed into their recipient hole, backfilled with soil that was removed from the hole, and watered again,
ensuring all air spaces are filled with soil and adequately compressed to ensure the roots are well
protected and stable.

6.2.2. Salvage of whole plants

Impacted plants that are not going to be translocated may be salvaged and stored in a nursery setting
for planting at a later date. Plants should be removed from the ground as per translocation methods.
Small plants can be removed from the ground with a smaller soil wad. The plants can then be placed in
an appropriately sized container (large enough to contain soil wad) and stored under shade cloth with
regular irrigation and no impedance to container drainage. A potting mix of 4 parts composted pine
bark to 1-part perlite may be used to fill gaps between the soil wad and plant container. Plant condition
should be monitored with changes to watering or shade cover made as needed.

Plants should gradually be hardened off in sunlight prior to planting.

7. Recipient sites

There are several options for appropriate recipient sites in which the propagated/salvaged plants can
be planted into.

The most appropriate site is the rehabilitated well pad that the material has been removed from.
Restoration sites currently managed by Santos may also be utilised for replanting.

Offset sites managed by Santos can also be used for replanting the threatened species. Recipient sites
must be a Plant Community tType (PCT) in which the species is predicted or known to occur in.
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8. Threatened species propagation notes

Threatened species can be challenging to propagate and there is limited, published trial data. Table 4
provides a summary of current literature on propagation methods, seed collection timing, and additional
notes on propagation difficulties.

Propagation by seed and / or vegetative material is recommended. For species that indicate cuttings
and seed are suitable propagation methods, it is recommended that both methods are utilised / trialled.
In situations where low numbers of plants are involved, seed and vegetative material may be collected
from the same individual plant. Propagation difficulty has been predicted based on the literature review
and past experience propagating plants in the same genera / family.
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Scientific name

Predicted propagation difficulty

Seed

Cuttings

Translocati
on
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Bertya
opponens

Moderate

Moderate

Moderate

Flowering time is July and August, although seed formation
can commence as early as July, especially in Jacks Creek State
Forest (OEH 2021).

Species in the Euphorbiaceae family generally can be
propagated reliably from cuttings. Reports of this species
resprouting from rootstock following disturbance suggests
vegetative reproduction is possible (NPWS 2002). Other
Bertya species have been shown to be difficult to propagate
(Trueman and Roberts 2016). Seed traps are recommended
for seed collection. Propagation from seed may involve
treatment with gibberellic acid (Scott (1997) cited in NPWS
(2002)). Wildfires may increase the rate of germination from
the seed bank, suggesting that imitating fire through hot water
treatment or smoke water may improve germination. Cuttings
or whole plant translocation is recommended following
methods of Trueman and Roberts (2016).

The Jacks Creek State Forest population usually flowers July to
August, with this population having the highest observed
abundance of male and female flowers of any of the four main
populations. The flowers per area of foliage were as high as
150 flowers/m?2 on some individuals (J. Austen pers. comm.
cited in NPWS (2002)). This may reflect the apparent overall
health of this population but may also have been influenced
by above average rainfall recorded at the time of surveying in
1998 (NPWS 2002). For Bertya spp., Ralph (1994) states oval
papery capsules, 8-10mm long, dry capsules to open and sieve
to clean. Ralph (2003) states grown from seed. Sow within 6
months of collection.

Diuris tricolor

Difficult

N/A

Moderate -
difficult

Peak flowering has been observed in mid- to late-
September, but less than 20% of plans may flower on a given

day. Therefore a ‘one-off’ survey may overlook the majority

Hand pollination may be appropriate to maximise seed set,
and seed traps must be used for seed collection. Propagation
requires specialised equipment that is generally not part of a
native plant nursery. Specialists with previous experience
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Timing

of a population (Vizer (2013) cited in Bell (2019)). OEH (2021)
lists peak flowering as early October.

growing orchids from seed should be engaged (e.g. Australian
Botanic Gardens, Mount Annan or Royal Botanic Gardens
Victoria, Cranbourne) if growing this species from seed is
necessary.

In the Hunter Valley, translocation of individuals of this species
has been successful and whole plant translocation methods
may be based on Bell (2021). Capsule production has been
observed to occur in less than 3% of plants with herbivory
identified as a limiting factor in seed production (Vizer (2013)
cited in Bell (2019)).

Lepidium Moderate - | Moderate - | Moderate - | Recorded flowering from Spring to Autumn. Plants in the | Successfully translocated in Victoria (Silcock 2021) with high
aschersonii easy easy easy Narrabri population have been observed producing | survival rate in first year and 60% of plants producing fruit.
abundant seed. Populations have been known to | High plant death the following year due to drought conditions
immediately disappear following inundation by flooding, | and herbivory from ducks. No recruitment recorded.
reappearing several seasons later. An apparent increase in | N |iterature available on propagation from seed. Anecdotal
numbers during drought conditions has also been observed | qyidence suggests cuttings are likely to be appropriate and it is
(OEH 2021). suggested that ongoing recruitment for seed germination may
require disturbance (Silcock 2021). Seed trapping and
protection of plants during fruiting period may reduce plant
damage from feral pigs and improve seed collection yield.
For Lepidium spp. Ralph (2003) states seed usually provides
moderate to good results. First seedlings emerge in 2-4 weeks.
L. ferdinandi and L. muelleri have best results at lower
temperatures (around 12°c). L. oxytrichum has best results at
20°c. Seed of L. calapycnon may be dormant. GA3 treatment
(25mg/l) resulted in 90% germination for L. calapycnon.
Lepidium Moderate - | Moderate - | Moderate - | Recorded flowering in spring and summer (Mavromihalis | Successfully translocated whole plants in Victoria (Silcock
monoplocoides easy easy easy 2010) while OEH (2021) advises flowering occurs from late | 2021) with high survival rate and high rate of second

winter to spring, or August to October. OEH (2021) advises

generation.  Cuttings and seed are also likely to be
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Timing

to use seed-heads to identify. Survey about 1 month after
significant rain.

appropriate. Seasonal abundance (natural seed germination)
is highly dependent on rainfall (Mavromihalis 2010).

For Lepidium spp. Ralph (2003) states seed usually provides
moderate to good results. First seedlings emerge in 2-4 weeks.
L. ferdinandi and L. muelleri have best results at lower
temperatures (around 12°c). L. oxytrichum has best results at
20°c. Seed of L. calapycnon may be dormant. GA3 treatment
(25mg/I) resulted in 90% germination for for L. calapycnon.

Myriophyllum Moderate Moderate - | Moderate Hunter (2017) recommends surveying in late winter to late | No literature currently exists on propagation methods for this

implicatum easy spring when inundation has occurred in wetlands and is only | species, although it readily forms roots from stems, and as
recently receding. such, cuttings should be appropriate for plant propagation.
OEH (2021) advises survey after inundation, more than once | Seasonal abundance (and available seed and plant material) is
if not found at first survey, over a 2 month period. Species | likely to be highly dependent on rainfall and inundation of
can also be detected by soil seed analysis. Very difficult to | ephemeral gilgai wetlands (Hunter 2017). If known plants
identify and requires sample and confirmation from Botanic | cannot be found in a given year due to low rainfall, soil seed
Gardens. Does not persist for very long when dry. bank samples may be taken, transferred to native plant
Flowering is reported from August into summer, and fruiting | Nursery, placed in a wetted, but not inundated growing media
until February. within a glasshouse environment (Hunter 2017).

Polygala Moderate - | Moderate - | Moderate - | Recorded flowering September — February. Seed and cuttings likely to be appropriate for propagation

linariifolia easy easy easy OEH (2021) advises use flowers to identify, as easily confused subject to availability of seed/vegetative material. Plant may

with Polygala japonica. Reliably flowering, Oct - Feb, but will
flower sporadically at other times thoughout the year. OEH
(2021) also notes that recent surveys in the Pilliga area
observed significant declines in populations over autumn and
winter, apparently the result of P. linariifolia increasing with
the previous summer's high rainfall then declining under
below-average conditions.

be less abundant during dry periods and becoming abundant
with higher rainfall. No literature exists on propagation.
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Scientific name Predicted propagation difficulty Timing
Seed Cuttings Translocati
on
Pomaderris Difficult Moderate Moderate Recorded flowering spring — summer. Has been successfully grown from seed and cuttings. Seed has
queenslandica been collected using seed traps and by sieving soil

(Whitehaven 2017). Germination from seed will likely require
heat treatment to simulate fire conditions. Heat treatment
may be undertaken by hot water treatment or heat shock
treatment. Heat shock treatment has been trialled on
Pomaderris species in Tasmania and involves subjecting the
seeds to short periods of high temperatures (e.g. 80, 110, 140,
and 170 °C for five minutes (Moro et al. 2021) or 60, 80, 100
and 120 °C applied for 10 minutes (Hanley and Lamont 2000).

For Pomaderris spp. Ralph (1994) states close monitoring is
required as clusters of small capsules release seeds at
maturity. Cut clusters of unopened capsules that are brown,
paper and dry. Seed is light brown. To extract seed from dry
capsules, rub against a fire wire screen. Seed may require
scarification.

For Pomaderris spp. Ralph (2003) states seed requires heat
treatment for good results. Usually has high viability. Hot or
boiling water treatment dramatically improves results. Dry
heat is also very successful e.g. P. halmaturina has very good
results after dry heat treatment (10 minutes at 150°c). A
follow-up treatment with smoke may further improve results.
Also propagated from cuttings.

Pterostylis Difficult N/A Moderate - | OEH (2021) advises to use flowers to locate and identify, | Various Pterostylis species have been translocated as whole
cobarensis difficult September — November, usually in October. Rosette growth | plants, protocorms or grown from seed in South Australia and
and flowering dependent on soaking rains in autumn and | Victoria (Silcock 2021). Success has generally been low due to
winter. Plants are deciduous and die back to the large, | failure of plants to establish or due to inappropriate
underground tubers after seed release or in dry weather, and | development of translocation area.

become undetectable.
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Timing

No literature exists on propagation of this species from seed.
Hand pollination may be appropriate to maximise seed set and
seed traps must be used. Propagation requires specialised
equipment that is generally not part of a native plant nursery.
Specialists with previous experience growing orchids from
seed should be engaged if growing this species from seed is
deemed necessary.

Commersonia
procumbens

Moderate -
difficult

Moderate

Moderate

Flowering has been recorded from August to December with
fruiting period summer to autumn.

Commersonia species have been from propagated from seed
and cuttings and whole seedlings translocated with no readily
available information on the success of these projects (Silcock
2021).

The species appears to produce seed which persists long-term
in the seed bank. Large germination events have been
observed following bushfires where the species was not
recorded prior to burning. Soil sieving may be appropriate for
seed collection if no other method is available. Seed may
require heat or smoke treatment considering the species

association with fire events.

For C. bartramia, Ralph (2003) states seed has good results
following treatment with boiling water. Fresh seed is
recommended; however, older seed may be worth trying.

Tylophora
linearis

Moderate -
easy

Moderate -
easy

Moderate -
easy

Flowering has been reported during November, March, April
and May (Whitehaven 2017). Flowers in spring, with flowers
recorded in November or May and is suspected to be related
to rainfall, with fruiting probably 2 to 3 months later (OEH
2021).

Has been successfully grown from seed (Whitehaven 2017).
Collect seed with seed trap. Propagation of tissue culture at a
suitable laboratory may be considered.

For Tylophora spp. Ralph (2003) states usually grown from
cuttings.
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9. Additional considerations for orchid species

Terrestrial orchids are typically associated with mycorrhizal fungi that are considered necessary for seed
germination and growth. Successful orchid propagation will require isolating collected seed, isolating
mycorrhizal fungi (from hyphal coils from mature orchid plants (Batty et al. 2001) or seed baiting
(Somberville et al. 2008)) and culturing the mycorrhizal fungi on agar plates in a sterile laboratory
environment so it can be sown with the orchid seeds. The methods for this process are well established,
however may be time consuming and costly compared to translocation which has been successfully
undertaken for Diuris tricolor (Bell 2021).

Propagation from seed has benefits such as providing a source of seed for long-term storage and
allowing multiple plants to be propagated from a single seed-bearing individual.

It is recommended that orchid propagation methods are developed, and work is undertaken in
consultation with organisations that have first-hand experience such as the Australian Botanic Gardens,
Mount Annan and NSW Department of Planning and Environment.

10. Data collection and record keeping requirements

Meticulous record keeping is required to ensure accountability, traceability and quality assurance across
all aspects of the seed supply chain. Record keeping will track species collected, quantity of seed
collected, and all associated field data, which will be used when planning propagation and future
planting actions.

The collection of propagation material and subsequent propagation of understudied species presents
an opportunity to trial various methods and contribute valuable information to the field of threatened
flora conservation. This requires seed collection and propagation regimes to be documented so that it
can be repeated in the future by other conservation practitioners.

When new seed or vegetative material comes into the nursery, the seed collection data (Table 5) must
be entered into the seed batch database as soon as possible (Table 6). A unique identification number
will be assigned to the seed batch which will remain with the seed batch across the seed to planting
process. At least one physical tag, with the seed batch number, must always remain with the seed
through the drying, processing, storage and propagation stages.

Data collection for propagation trials will vary depending on the methods employed. Details such as
trial methods, and data to be collected should be planned in advance.
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Table 5: Seed collection field data sheet

Collector number: ‘ Collector name:

Company:

Voucher reference:

Species name:

Species confirmed by:

Collection Latitude: Longitude:

Location (State, region, LGA, property/park name, nearest road):

Collection date:

Population size: Number of plants collected from:

Collection area:

Plant description (height, flower colour, leaf morphology, leaf colour, bark, form, habit):

Habitat description:

Soil colour and texture:

Topography:

Vegetation community:

Associated species:

Additional collection notes:
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Table 6: Example seed batch database

Seed batch | Scientificname  Common name Date collected Collected by Location Site description

number

#001

#002

#003
#004
#005
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Soundscape stations

Monitoring sites will be located at reference locations and paired impact and control sites associated
with either a coal seam gas (CSG) well pad or other infrastructure across the project. At paired
monitoring sites, the impact site is in an indirect impact area within the 20 m buffer zone around the well
pad/infrastructure and the corresponding control site is within equivalent habitat type at least 500 m
away from impacted areas and 300 m from vehicle tracks wherever possible. The paired monitoring
sites are located within the same habitat type, broad condition class and on similar topography to avoid
potential confounding effects from these factors.

Sound Recording

Recorders set up to record for soundscapes will also provide ample data for species composition
analysis.

Equipment

Dedicated commercially available digital sound recorders such as Wildlife Acoustics Song Meter or
Frontier Labs Bioacoustic Audio Recorder will be used. The same make and model recorder will be used
throughout the project and in all sample locations.

The recorders may be deployed short term (e.g. up to 1.5 months for a Song Meter SM4) using internal
batteries or may be installed longer term and powered by a solar panel and external battery. The same
set up will be applied throughout the project.

SanDisk branded Ultra or Extreme SD cards with high speed rating (currently Class 10 or at least UHS
Speed Class 1) will be used.

Recorder set up
The latest firmware will be applied to each recorder prior to each deployment.

Each recorder will be given a standardised prefix indicating the physical site location or landmark and
type (e.g. control vs impact). By default, this prefix will be added to the name of each sound file recorded
and allow for easy data handling.

Recorders will be programmed to record in uncompressed .wav format for at least 120 hrs (equivalent
to 5 days of continuous recording) (see Bradfer-Lawrence et al. (2019)) in 10-minute blocks using a 44.1
kHz sampling rate on a single channel (Mono). Data storage using 10-minute blocks improves the ease
of data processing and limits the risk of data loss in the case of a recorder failure part way through a
deployment. Recorders will be programmed to begin recording at an hour before sunset. All recorders
will be given the same program file but with a unique prefix for identification purposes. The same
program files will be used during each deployment.

To avoid recording sounds related to monitoring activities, the 120 hrs must begin after staff have
completed other monitoring tasks and left all sites and must end before staff return to collect the
recording data. It is recommended that recorders are deployed for at least two weeks to allow for weather
events that may impact recordings. The actual deployment period will depend on the chosen recording
schedule.
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The local time and site location will be set on each recorder to allow scheduling relative to sunrise and
sunset. Time zone will be set to UTC+10:00 and daylight savings time adjustments will be ignored. The
time on all machines will be synchronised to allow comparisons in soundscapes at different sites at any
point in time.

Where the recorder model has the option, LEDs will be turned off or masked. The light can influence
animal behaviour and affect recordings. For instance, birds have been observed trying to peck at the
blinking light on a Song Meter, resulting in the addition of pecking sounds to the sound recordings.
High pass filters will be turned off as the full range of frequencies is desired.

Testing

All recording equipment will be tested prior to each deployment to ensure the schedule records as
expected, equivalent sound quality is achieved across all recorders and memory cards write as
expected. Microphones will be replaced where required to ensure equivalent sound quality is achieved.

Field placement
Recorder stations will be permanently marked for the duration of the Monitoring Plan.

Two star pickets (or wooden equivalent) will be driven into the ground to form a stable frame that will be
left in place and reused each monitoring event. The star pickets will be placed at a distance that allows
a recorder to be secured to both pickets without placing pressure on or shielding microphones. The
recorder will be mounted at approximately 1.5 m above the ground. 1.8 m long star pickets (or wooden
equivalent) driven 30 cm into the ground and topped with safety caps are recommended, the actual
lengths will depend on substrate type with longer lengths required to provide a stable frame in looser
soil.

Recorder stations will be located central to vegetation condition plots to allow soundscapes to be
compared with vegetation condition data for a holistic view of environmental values.

Location

Detection distance varies with environmental factors including signal frequency, vegetation type,
topography and weather conditions. It is important that detection distance is considered when placing
recorders for impact/control monitoring. The following criteria (similar to Ng et al. (2018)) will be applied
as much as ground conditions allow:

* Paired sites must occur within the same ecosystem type;

* Paired sites are at least 500 m apart to allow for 200 m radius per recorder and avoid overlap
in recordings;

® Vegetation patches are at least 300 m in radius and sites are at least 250 m from a vegetation
patch edge to avoid any edge effects;

* Paired sites should be placed such that confounding factors are minimised (i.e. away from
other sources of human interference such as machinery other than the impact well,
tracks/fence lines, firebreaks or roads, and natural sources of sound such as flowing water and
patch edges (wind));

* The assumed 200 m detection distance should be tested and confirmed for the project area
prior to commencement of the monitoring program, with distances adjusted to align with the
actual detection distance used.
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Timing

The soundscape monitoring will aim to commence prior to development to establish baseline values at
each site. The monitoring will continue for the life of the Monitoring Plan.

Annual recording events will occur to capture and characterise the soundscape of each site during each
spring. Preferential timing includes:

e Periods of fair weather as wind and rain can affect the biological soundscape, for example birds
sing less when it is very windy or raining.

e Periods typical of spring and avoidance of seasonal changes as these may impact soundscape
characterisation.

e Allowing enough time for the official recording time to begin the day after field staff are on site
setting the recorders and conducting other facets of the project, such as vegetation monitoring,
and end the day before the recorders are collected to avoid any interference caused by field
staff.

Data analysis

Background

Soundscape metrics

The main goal of soundscape ecology is to extract information about the environment from sound
recordings. Sound data can be listened to, visualised or analysed for various characteristics.

The spectrogram, or sonogram, is a common tool used to visualise sound. It represents three
dimensions of sound (time, frequency and intensity) in a two dimensional space by plotting time along
the x-axis, frequency [Hz] along the y-axis and representing intensity by a colour gradient (Farina, 2014;
Pijanowski et al., 2011b).

The spectral analysis approach to analysis is popular in bioacoustic and environmental studies. It is
based on analysis of the spectral representation of sound, considers different frequencies and relative
intensities of sound within a specific time frame (Farina, 2014) and often results in the calculation of an
acoustic index. An acoustic index is a statistic that summarises some aspect of the distribution of
acoustic energy in a recording (Towsey and Zhang, 2014). Selected published metrics developed to
identify the ecological characters of a soundscape, independent of sound sources include:

*  Acoustic Complexity Index (ACI) (Pieretti et al., 2011);

® Acoustic Diversity Index (ADI) (Villanueva-Rivera et al., 2011);

® Acoustic Entropy Index (H) (Sueur et al., 2008b);

® Acoustic Evenness Index (AEIl) (Villanueva-Rivera et al., 2011);

* Bioacoustic Index (Bio) of relative avian abundance (Boelman et al., 2007);
* Normalized Difference Soundscape Index (NDSI) (Kasten et al., 2012);

® Acoustic Dissimilarity Index (D) (Sueur et al., 2008b);

® Soundscape Frequency Spectrum (SFS) (Kasten et al., 2012).

Long duration false colour spectrograms
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Long duration false colour (LDFC) spectrograms are used to visualise the content of long-duration audio
recordings on multiple scales, from hours, days, months to years, facilitating navigation and yielding
ecologically meaningful information (Towsey and Zhang, 2014). Following Towsey and Zhang (2014),
indices are calculated for each frequency bin for each one-minute segment of a recording, a colour is
assigned to each index and indices (and their respective colours) are combined (colours added together)
to produce a false colour spectrogram.

Five indices used in the false colour spectrograms are described in Towsey (2017):
® Acoustic Complexity Index (ACI)
® Temporal Entropy (ENT)
° Event Count (EVN)
° Background Noise (BGN)

®  Power minus Noise (PMN).

Metric calculation and analysis

Wildlife Acoustics Kaleidoscope Pro software or the software R (R Core Team, 2020) may be used for
metric calculation.

The software R (R Core Team, 2020) will be used for analysis and result presentation, including
functions from the packages tuneR (Ligges et al., 2013), seewave (Sueur et al., 2008a), ineq (Zeileis,
2013), soundecology (Villanueva-Rivera and Pijanowski, 2013), gplots (Warnes et al., 2014), vegan
(Oksanen et al., 2019) and Ime4 (Bates et al., 2015).

The parameters applied to each metric are summarised in the table below.

Table G1 - Soundscape metrics and parameters

Soundscape Metric Parameters Reference
Name
Acoustic Complexity Index | max_freq=9000 (Pieretti et al., 2011) Soundecology
(ACI) =5
fft_ w=512
Acoustic Diversity Index max_freq=9000 (Villanueva-Rivera et al., | Soundecology
(ADI) db_threshold=-50 2011)
freq_step=1000
shannon=TRUE
Acoustic Evenness Index | max_freq=9000 (Villanueva-Rivera et al., | Soundecology
(AEI) db_threshold=-50 2011)
freq_step=1000
Bioacoustic Index of min_freq=2000 (Boelman et al., 2007) Soundecology
relative avian abundance | nax freq=9000
(BIO) -
fft_w=512
Normalized Difference fft_w=512 (Kasten et al., 2012) Seewave
Soundscape Index anthro min=1000
(NDSI) anthro_max=2000
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Soundscape Metric Parameters Reference
Name

bio_min=2000

bio_max=9000
Acoustic Entropy Index f=44100 (Sueur et al., 2008b) Seewave
(H) wi=512

envt="hil"
Soundscape Frequency f=44100 (Kasten et al., 2012) Seewave
Spectrum wl=1024
(SFS) " i

wn="hamming

ovlp=50
Acoustic Dissimilarity Default values (Sueur et al., 2008b) Seewave
Index
(D)

Source: Ng. et al (2018)

False colour spectrograms

QUT Ecoacoustics Analysis Programs software package (Towsey et al., 2018) will be used to create
false colour spectrograms.

Reporting

Reporting may include, but is not limited to:
° methods;
® results;

* illustration of typical recording files as spectrograms

o Representation of calculated metrics in plot format
= examples include box and whisker plots, bar charts, scatter or line graphs

= daily, annual variation

o comparison between sites, treatments, years
= examples include
= ANOVA and Tukey’s Honestly Significant Difference testing

= cluster dendrogram — diagram that shows the hierarchical relationship between
objects and assists in our understanding of the similarity between sites,
treatments, years

= heat map — used to show the magnitude of difference between objects in two
dimensions and used to assist in our understanding of the similarity between sites,
treatments, years as calculated by statistical test results

o presentation of false colour spectrograms
e discussion of findings, trends, observations and project performance; and

® recommendations for improvement.
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1. Introduction

Eco Logical Australia (ELA) was commissioned by Santos NSW (Eastern) Pty Ltd, the Proponent, to
prepare a Biodiversity Offset Strategy for the Narrabri Gas Project (the Project). The Biodiversity Offset
Strategy (BOS) has been prepared to meet Condition B51 of the Development Consent granted by the
Independent Planning Commission (IPC) for the project on 30 September 2020. It updates the draft BOS
(ELA 2018) prepared as part of the Environmental Impact Statement (EIS) to support the Proponent’s
application for development consent for the Project (GHD 2015 & ELA 2015).

The Biodiversity Offset Strategy provides a comprehensive strategy for the residual impacts of the
Project following implementation of avoidance, minimisation and mitigation strategies which are
detailed in the Ecological Impact Assessment (ELA 2015) which supports the EIS (GHD 2015). The
Biodiversity Offset Strategy is a framework document which will guide offsetting the biodiversity impacts
of the Project by detailing methods and steps taken to meet the credit liability as described in the
development consent (SSD 6456) for the Narrabri Gas Project. Offsets will largely be managed through
the establishment of Biodiversity Stewardship Agreement Sites (BSAs) in accordance with the
Biodiversity Conservation Act 2016 and the ‘retirement’ of ‘biodiversity credits’ generated from these
sites and/or payments to the Biodiversity Conservation Fund (BCF).

The study area for the Project is shown in Figure 1.1.
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Figure 1.1 - Project area and indicative Phase 1 development footprint
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1.1. NSW Development Consent SSD 6456

A number of conditions relate to offsetting the impacts of the Project and are addressed in this strategy
as part of the over-arching Biodiversity Management Plan (Table 1.1). Condition 25 of the EPBC Approval
2014/7376 directs the proponent to comply with conditions B43 — B52 of the NSW approval and is
addressed broadly through the Project Biodiversity Management Plan. For this reason, the condition is
not specifically referenced further in this BOS.

The objective of this Biodiversity Offset Strategy is to meet the conditions specific to offsetting the
impacts of the Project as they relate to Phase 1 of the development. Refer to the Biodiversity
Management Plan for a description of Phase 1 of the development.

Table 1.1 — Relevant NSW Consent Conditions (SSD 6456) and Commonwealth Approval (EPBC 2014/7376)

Section Addressed in this
Offsets

Approval

Requirement

Condition Biodiversity

Strategy

NSW Development Consent SSD 6456

B43 The Applicant must retire the biodiversity credits specified in Tables 8, 9 and 10 | Section 3.1.1
below, subject to the staged retirement conditions below, to offset the
biodiversity impacts of the development. The retirement of credits must be
carried out in consultation with BCS and, apart from the retirement of credits
through ecological rehabilitation, in accordance with the Biodiversity Offsets

Scheme of the BC Act and to the satisfaction of the BCT.

Staged retirement

B44 Prior to the commencement of Phase 1, the Applicant must retire any ecosystem | Section 4.1
and species credit liabilities generated by the works proposed in the applicable

Field Development Plan to the satisfaction of the BCT.

B45 Prior to the commencement of Phase 2, the Applicant must retire the ecosystem | Sections 4.2 and 4.3
and species credits liability identified as Phase 2 Credits in Tables 8, 9 and 10 to
the satisfaction of the BCT. Any credits retired during Phase 1 may be deducted

from the Phase 2 credit liability.

B46 Prior to exceeding the Phase 2 area or individuals limits in Tables 8, 9 and 10, the | To be determined in

Applicant must retire the relevant ecosystem and species credit liabilities to
enable any exceedances of the limits to the satisfaction of the BCT and/or by
providing ecological rehabilitation credit offsets for the exceedances.

subsequent updates to
BOS as part of the
relevant phase.

B47

The calculation of credits must be based on the Framework for Biodiversity
Assessment of the NSW Biodiversity Offset Policy for Major Projects (OEH, 2014)
and consistent with the calculation of credits applied during the preparation of
the EIS.

Section 2.1

B48

With the agreement of the Planning Secretary, the Applicant may adjust the
staging of credit requirements. Any adjustments must be agreed, and the
relevant credits must be retired, prior to the commencement of the associated
impact on that ecosystem or species.

Section 4

Ecological Rehabilitation and Credit Offsets

B49

If the applicant meets the ecological rehabilitation completion criteria in the
Rehabilitation Management Plan to the satisfaction of BCS, then the Applicant
may use the rehabilitated land to offset the relevant ecosystem and/or species

Section 2.3
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Approval Requirement Section Addressed in this
Condition Biodiversity Offsets

Strategy

credit liability for the ‘Residual Credits’ in Tables 8, 9 and 10. Ecological
rehabilitation credits may be offset at a rate of:

(a) 12 credits per hectare for plant community types in Table 8;

(b) 7.1 credits per individual for relevant flora species in Table 9; and

(c) 7.1 credits per hectare of suitable habitat for relevant fauna species in
Table 10.

Ecological rehabilitation credit offsets may only be sought for:

e  plant community types in Table 8
e flora and fauna species identified as ‘Yes’ to ecological rehabilitation in
Tables 9 and 10; and

flora and fauna species identified as ‘Potential’ to ecological rehabilitation in
Tables 9 and 10, subject to the Applicant demonstrating that the relevant species
is suitable for ecological rehabilitation, to the satisfaction of the BCS.

Biodiversity Management Plan

Prior to the commencement of Phase 1, the Applicant must prepare a Biodiversity
Management Plan for the development to the satisfaction of the Planning
Secretary. This plan must:

(b) ...be prepared in consultation with BCS, DCCEEW, FCNSW, Council and | Section 1.2

the Biodiversity Advisory Group BMP Appendix A
B51 (f) include a Biodiversity Offset Strategy that:
i. is prepared in consultation with MEG (in addition to the agencies Section 1.2
referred to in(b) above), in relation to the potential for resource BMP Appendix A
sterilisation
ii. is prepared consistent with the NSW Biodiversity Offsets Policy for Section 3

Major Projects;

iii. describes how the biodiversity credits in Tables 8, 9 and 10 will be Section 3.3
identified, secured and retired;

iv. prioritises land-based offsets for retiring ‘Phase 2 Credits’ identified in | Section 4.3
Tables 8,9 and 10;

v. describes the staging of credit retirements and associated surface Section 4
disturbance areas; and

vi. describes how threatened species under the EPBC Act would be Section 2.4
suitably offset;

Aboriginal Cultural Heritage Management Plan

B59 Prior to the commencement of Phase 1, the Applicant must prepare an Aboriginal | Section 5
Cultural Heritage Management Plan for the development to the satisfaction of
the Planning Secretary. The plan must:

(d) describe the measures to be implemented for:
(v) maintaining and managing reasonable access for relevant Aboriginal
stakeholders to Aboriginal objects and Aboriginal places in any
biodiversity offset areas managed by the Applicant; and
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Approval Requirement Section Addressed in this

Condition Biodiversity Offsets
Strategy

(vi) facilitating ongoing consultation and involvement of Registered
Aboriginal Parties in the conservation and management of Aboriginal
cultural heritage in any biodiversity offset areas managed by the
Applicant.

1.2. Project consultation
This Biodiversity Offset Strategy is required to be developed in consultation with various external
stakeholders in accordance with SSD 6456 condition B51(f).

Drafts of this BOS were provided to each of the following stakeholders in accordance with Condition
B51 in November 2021, and the BCS and BAG in March 2022 and the comments raised by these groups
have been incorporated into this Final BOS:

e Biodiversity Conservation and Sciences Directorate (BCS) within the Department of Planning and
Environment

e Federal Department of Agriculture, Water and the Environment (DAWE)
e Forestry Corporation of NSW (FCNSW)

e The Department of Regional NSW (mining, Exploration and GeoScience)
e Narrabri Shire Council (Council)

e Biodiversity Advisory Group.

Consultation records and matters raised during the consultation process have been addressed in
Appendix A of the BMP.

2. Biodiversity offset requirements

2.1. Offset requirements of the Project

Consent condition B43 states that the impacts of the Project are to be offset in accordance with the
Biodiversity Offset Scheme of the Biodiversity Conservation Act 2016 (BC Act) and to the satisfaction of
the Biodiversity Conservation Trust (BCT). Condition B49 provides an exception to this rule for credits
generated through successful rehabilitation (as described in the Rehabilitation Management Plan
(RMP)) for any residual credit liability after Phase 2 credits have been retired.

The Project can stage retirement of credits under the condition in multiple phases (see Table 2.1, Table
2-2 and Table 2-3) and in consultation with the Department of Planning and Environment (DPE)’s
Biodiversity, Conservation and Sciences Directorate (BCS). Credit numbers stated in the three tables
below are in Framework for Biodiversity Assessment (FBA) terms and where these credits are not
available or another means of acquiring the credit is proposed, e.g. through the establishment of a
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Biodiversity Stewardship Site using the Biodiversity Assessment Method (BAM), then an assessment of
reasonable equivalence is required to convert these credit liabilities into BAM credit equivalents (see
Section 2.2).

Table 2.1 - Clearing limits and credit requirements for Plant Community Types as stated in consent SSD-6456

Plant Community Type Phase 2 credits Residual credits Maximum

area

Area (ha) Credits Area (ha) Credits directly
rea (ha rea (ha ’
required* required? impacted
(ha)

Weeping Myall open woodland of the Darling
Riverine Plains and Brigalow Belt South
Bioregions — Woodland (BCA and EPBC listed
EEC) (PCT 27)

0.1 5 N/A N/A 0.1

Weeping Myall open woodland of the Darling
Riverine Plains Bioregion and Brigalow Belt 0.5 20 N/A N/A 0.5
South Bioregion — DNG (PCT 27)

Brigalow - Belah open forest / woodland on
alluvial often gilgaied clay from Pilliga Scrub to
Goondiwindi, Brigalow Belt South Bioregion —
Woodland (BCA and EPBC listed EEC) (PCT 35)

193 1,305.5 N/A N/A 19.3

Brigalow - Belah open forest / woodland on
alluvial often gilgaied clay from Pilliga Scrub to
o . . 26.0 910.7 11.2 390.3 37.2
Goondiwindi, Brigalow Belt South Bioregion —

Woodland - DNG (PCT 35)

Belah woodland on alluvial plains and low

rises in the central NSW wheatbelt to Pilliga
. . . 2.7 153.8 1.2 65.91 3.9
and Liverpool Plains regions — Woodland

(PCT 55)

Belah woodland on alluvial plains and low
rises in the central NSW wheatbelt to Pilliga 1.2 455 0.5 19.5 1.7
and Liverpool Plains regions — DNG (PCT 55)

Pilliga Box - White Cypress Pine - Buloke
shrubby woodland in the Brigalow Belt South 28.6 1,991.9 12.2 853.7 40.8
Bioregion — Woodland (PCT 88)

Pilliga Box - White Cypress Pine - Buloke
shrubby woodland in the Brigalow Belt South 6.2 198.1 2.6 84.9 8.8
Bioregion — DNG (PCT 88)

Broombush - wattle very tall shrubland of the
Pilliga to Goonoo regions, Brigalow Belt South 13.65 538.3 5.85 223.23 19.5
Bioregion (PCT 141)

Fuzzy Box on loams in the Nandewar
Bioregion and northern Brigalow Belt South 4.1 502.5 1.77 145.0 5.9
Bioregion (BCA EEC) (PCT 202)

1 Credit values denoted here are provided directly from the NSW Conditions of Consent SSD 6456. Purchasing or generating
partial credits is not possible, so a whole integer credit is required to account for any partial credit liability.
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Plant Community Type

Green Mallee tall mallee woodland rises in
the Pilliga — Goonoo regions, southern BBS
Bioregion (PCT 256)

Narrabri Gas Project: Biodiversity Offset Strategy | Santos NSW (Eastern)

Phase 2 credits

Area (ha)

Credits
required?

Residual credits

Area (ha)

Credits
required?

0.2

10.8

0.1

4.62

Maximum
area
directly
impacted
(ha)

0.3

Inland Scribbly Gum - White Bloodwood - Red
Stringybark — Black Cypress Pine shrubby
sandstone  woodland mainly of the
Warrumbungle NP - Pilliga region in the BBS

Bioregion — Woodland (PCT 379)

1.89

145.3

0.8

62.4

2.7

Poplar Box - White Cypress Pine shrub grass
tall woodland of the Pilliga - Warialda region,
BBS Bioregion — Woodland (PCT 397)

0.7

44.5

0.3

19.1

Poplar Box - White Cypress Pine shrub grass
tall woodland of the Pilliga - Warialda region,
BBS Bioregion — DNG (PCT 397)

0.9

23.1

0.4

9.9

1.3

Narrow-leaved Ironbark - White Cypress Pine
- Buloke tall open forest on lower slopes and
flats in the Pilliga Scrub and surrounding
forests in the central north BBS Bioregion —
Woodland (PCT 398)

226.4

17,576

97.0

6,075.3

323.4

Narrow-leaved Ironbark - White Cypress Pine
- Buloke tall open forest on lower slopes and
flats in the Pilliga Scrub and surrounding
forests in the central north BBS Bioregion —
DNG (PCT 398)

2.7

128.8

1.2

55.2

3.9

Red gum - Rough-barked Apple +/- tea tree
sandy creek woodland (wetland) in the Pilliga
- Goonoo sandstone forests, BBS Bioregion —
Woodland (PCT 399)

2.4

155.8

1.0

64.4

3.4

Red gum - Rough-barked Apple +/- tea tree
sandy creek woodland (wetland) in the Pilliga
- Goonoo sandstone forests, BBS Bioregion —
DNG (PCT 399)

0.14

0.06

0.2

Rough-barked Apple - red gum - cypress pine
woodland on sandy flats, mainly in the Pilliga
Scrub region — Woodland (PCT 401)

325

2,604.1

13.9

1,045.2

46.4

Rough-barked Apple - red gum - cypress pine
woodland on sandy flats, mainly in the Pilliga
Scrub region — DNG (PCT 401)

12.7

452.2

5.43

193.8

18.1

Mugga Ironbark - White Cypress Pine - gum
tall woodland on flats in the Pilliga forests and
surrounding regions, BBS Bioregion —
Woodland (PCT 402)

1.1

65.1

0.5

27.9

1.6
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Plant Community Type Phase 2 credits Residual credits Maximum

area

Credits Credits directly
Area (ha) required! Area (ha) required: impacted
(ha)

Mugga Ironbark - White Cypress Pine - gum
tall woodland on flats in the Pilliga forests and
. . . . 1.1 0 0.5 0 1.6
surrounding regions, BBS Bioregion — DNG

(PCT 402)

Red Ironbark - White Bloodwood -

/+ Burrows Wattle heathy woodland on sandy 60.6 4,407.1 26.0 1,888.7 86.6
soil in the Pilliga forests —Woodland (PCT 404)

White Bloodwood - Red Ironbark - cypress
pine shrubby sandstone woodland of the
. . . 173.0 12,003.9 74.1 4,795.3 247.1
Pilliga Scrub and surrounding regions —

Woodland (PCT 405)

White Bloodwood - Red Ironbark - cypress
pine shrubby sandstone woodland of the
. . . 1.3 50.4 0.6 21.6 1.9
Pilliga Scrub and surrounding regions — DNG

(PCT 405)

White Bloodwood - Motherumbah - Red
Ironbark shrubby sandstone hill woodland/
X i . 48.3 2,970.4 20.7 1,273.1 69
open forest mainly in east Pilliga forests —

Woodland (PCT 406)

Dirty Gum (Baradine Gum) - Black Cypress
Pine - White Bloodwood shrubby woodland of
. . . 23.3 1,750.5 10.0 660 333
the Pilliga forests and surrounding region —

Woodland (PCT 408)

Dirty Gum (Baradine Gum) - Black Cypress
Pine - White Bloodwood shrubby woodland of
the Pilliga forests and surrounding region —
DNG (PCT 408)

0.3 7 0.1 3 0.4

White Cypress Pine - Silver-leaved Ironbark -
Wilga shrub grass woodland of the Narrabri-
. ) . 0.14 10.4 0.06 4.5 0.2
Yetman region, BBS Bioregion — Woodland

(PCT 418)

White Cypress Pine - Silver-leaved Ironbark -
Wilga shrub grass woodland of the Narrabri-
Yetman region, BBS Bioregion — DNG (PCT
418)

0.2 5.6 0.1 2.4 0.3

Spur-wing Wattle heath on sandstone
substrates in the Goonoo - Pilliga forests, 5.9 396.3 2.5 166.4 8.4
Brigalow Belt South Bioregion (PCT 425)

Total 692.2 48,078.3 296.6 18,554.8 988.8
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Table 2-2 - Clearing limits and credit requirements for threatened flora species as stated in consent SSD-6456

Flora species Phase 2 Credits Residual Credits Maximum Ecological
. . . . number Rehabilitation
Individuals Credits Individuals Credits . :
. . individuals Credits
Required Required )
directly allowed
impacted
Bertya
7,216 101,028 3,093 43,298 10,309 Yes
opponens
Diuris tricolor 36 473 16 203 52 No
Lepidium .
N 54,384 761,372 23,307 326,302 77,691 Potential
aschersonii
Lepidium
monoplocoide 781 11,718 335 5,022 1,116 Potential
s
Polygala .
R 176 2,646 76 1,134 252 Potential
linariifolia
Pomaderris
. 327 4,577 140 1,961 467 Yes
queenslandica
Pterostylis
. 4,661 69,766 1,997 25,966 6,658 No
cobarensis
Commersonia
2,601 39,018 1,115 16,722 3,716 Yes
procumbens
Tylophora
. . 359 5,721 154 2,001 513 No
linearis

Table 2-3 - Clearing limits and credit requirements for threatened fauna species as stated in consent SSD-6456

Fauna species Phase 2 Credits Residual Credits Maximum Ecological

Area of Rehabilitation
habitat Credits
directly allowed

Credits Required Credits Required

impacted
(ha)

Black-striped Wallaby | 692 22,006 297 8,450 989 Potential
(Macropus dorsalis)

Eastern  Pygmy-possum | 542 13,026 232 4,924 775 No
(Cercartetus nanus)

Pale-headed Snake | 620 24,457 266 9,283 885 No
(Hoplocephalus
bitorquatus)

Squirrel Glider (Petaurus | 603 15,927 259 6,026 862 No
norfolcensis)

Regent Honeyeater 34 3,035 14 1,220 48 No
(Anthochaera phrygia)
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Fauna species Phase 2 Credits Residual Credits Maximum Ecological
D D N Area of Rehabilitation
habitat Credits
directly allowed
impacted

(ha)

Credits Required Credits Required

Koala (Phascolarctos

cinereus)

2.2. Reasonable equivalence

Since the EIS (and accompanying Ecological Impact Assessment and Biodiversity Assessment Report) was
submitted, the FBA has been replaced with the BAM under the NSW Biodiversity Offset Scheme. The
Biodiversity Offset Scheme provides a new approach for determining the quantum of credits required
to offset a development and generated from the establishment of a Biodiversity Stewardship Site. The
Project was assessed under the FBA and the credit requirement in the development consent is calculated
in this framework. Where a project has an existing obligation to obtain and retire BioBanking credits
under a consent and the credits required do not exist, an application for an ‘assessment of reasonable
equivalence’ of biodiversity credits (henceforth referred to as ‘reasonable equivalence’) must be made
to DPE. The conversion provides an equivalent quantum of Biodiversity Offset Scheme credits that
allows the Project to meet its offset obligation within the new framework.

The Project has made reasonable attempts to identify suitable BioBanking credits on the open market
(see section 3.3) and did not identify suitable numbers of credits for the Project at this stage.

An application for ‘reasonable equivalence’ was submitted to (then) DPIE on 15 December 2020. The
result of the assessment was received on the 10 of May 2021, determining that the number of
biodiversity credits required to be retired under the TSC Act are reasonably equivalent to the number
and class of biodiversity credits under the BC Act (refer to Appendix A). The results are summarised
below in Table 2-4, Table 2-5 and Table 2-6. Note some species had BBAM/ FBA credits available for
purchase at the time of the equivalency and may be purchased and retired as part of the Phase 1 Offsets
(see Section 4.2). The equivalent BAM credits have been provided in Table 2-5 and Table 2-6 and the
‘ratio” of BAM to FBA credits used to calculate the Phase 1 offset obligations.

Following the issue of the Statement of Reasonable Equivalence (refer to Appendix A) it is noted that
the Black-striped Wallaby was reclassified by DPE from a ‘species credits’ to ‘ecosystem credits’ species
and the credit liability was therefore reduced to zero as ‘species credits’ can no longer be generated for
the species. Whilst the Regent Honeyeater remained a dual credit species, i.e. both ‘species credit’ and
‘ecosystem credit’, only impacts to mapped ‘important habitat’ areas incur a ‘species credit’ liability. As
there is no mapped ‘important habitat’ within the Project area, the credit liability for this species was
also reduced to zero. However, habitat for these species in the region will still be protected through the
retirement of credits for associated PCTs listed in Table 2.4.
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Table 2-4 - Conversion from FBA to Biodiversity Offset Scheme credits for PCTs following the assessment of reasonable equivalence

Plant Community Type Framework for Biodiversity Biodiversity Offset Scheme Estimated offset area range (using

Assessment credit requirements equivalent credit requirements? 4 - 6 credits per ha)

Residual Residual Residual

Weeping Myall open woodland of the Darling Riverine Plains and 5 N/A 4 N/A 0.67-1 N/A
Brigalow Belt South Bioregions — Woodland (BCA and EPBC listed EEC)

(PCT 27)

Weeping Myall open woodland of the Darling Riverine Plains Bioregion 20 N/A 13 N/A 2.17-3.25 N/A

and Brigalow Belt South Bioregion — DNG (PCT 27)

Brigalow - Belah open forest / woodland on alluvial often gilgaied clay 1,305.5 N/A 938 N/A 156.33 - 234.5 N/A
from Pilliga Scrub to Goondiwindi, Brigalow Belt South Bioregion —
Woodland (BCA and EPBC listed EEC) (PCT 35)

Brigalow - Belah open forest / woodland on alluvial often gilgaied clay 910.7 390.3 570 243 135.5-203.25 40.5 - 60.75
from Pilliga Scrub to Goondiwindi, Brigalow Belt South Bioregion —
Woodland - DNG (PCT 35)

Belah woodland on alluvial plains and low rises in the central NSW 153.8 65.91 86 36 20.33-30.5 6-9
wheatbelt to Pilliga and Liverpool Plains regions — Woodland (PCT 55)

Belah woodland on alluvial plains and low rises in the central NSW 45.5 19.5 23 9 5.33-8 1.5-2.25
wheatbelt to Pilliga and Liverpool Plains regions — DNG (PCT 55)

Pilliga Box - White Cypress Pine - Buloke shrubby woodland in the 1,991.9 853.7 864 369 205.5 - 308.25 61.5-92.25
Brigalow Belt South Bioregion — Woodland (PCT 88)

Pilliga Box - White Cypress Pine - Buloke shrubby woodland in the 198.1 84.9 73 30 17.17 - 25.75 5-75
Brigalow Belt South Bioregion — DNG (PCT 88)

Broombush - wattle very tall shrubland of the Pilliga to Goonoo regions, 538.3 223.23 247 105 58.67 - 88 17.5-26.25
Brigalow Belt South Bioregion (PCT 141)

2 Phase 2 credit equivalencies have been rounded up to the nearest whole number as partial credits cannot be created or retired.
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Plant Community Type Framework for Biodiversity Biodiversity Offset Scheme Estimated offset area range (using

Assessment credit requirements equivalent credit requirements? 4 - 6 credits per ha)

Phase 2 Residual Phase 2 Residual Phase 2 Residual

Fuzzy Box on loams in the Nandewar Bioregion and northern Brigalow 502.5 145.0 269 114 63.83-95.75 19-28.5
Belt South Bioregion (BCA EEC) (PCT 202)

Green Mallee tall mallee woodland rises in the Pilliga —Goonoo regions, 10.8 4.62 6 2 1.33-2 0.33-0.5
southern BBS Bioregion (PCT 256)

Inland Scribbly Gum - White Bloodwood - Red Stringybark — Black 145.3 62.4 64 27 15.17 - 22.75 4.5-6.75
Cypress Pine shrubby sandstone woodland mainly of the
Warrumbungle NP - Pilliga region in the BBS Bioregion —Woodland (PCT
379)

Poplar Box - White Cypress Pine shrub grass tall woodland of the Pilliga 44.5 19.1 19 8 4.5-6.75 1.33-2
- Warialda region, BBS Bioregion — Woodland (PCT 397)

Poplar Box - White Cypress Pine shrub grass tall woodland of the Pilliga 23.1 9.9 8 3 1.83-2.75 0.5-0.75
- Warialda region, BBS Bioregion — DNG (PCT 397)

Narrow-leaved Ironbark - White Cypress Pine - Buloke tall open forest 17,576 6,075.3 7,053 3,022 1679.17 - 503.67 - 755.5
on lower slopes and flats in the Pilliga Scrub and surrounding forests in 2518.75
the central north BBS Bioregion — Woodland (PCT 398)

Narrow-leaved Ironbark - White Cypress Pine - Buloke tall open forest 128.8 55.2 53 22 12.5-18.75 3.67-5.5
on lower slopes and flats in the Pilliga Scrub and surrounding forests in
the central north BBS Bioregion — DNG (PCT 398)

Red gum - Rough-barked Apple +/- tea tree sandy creek woodland 155.8 64.4 66 28 15.67 - 23.5 4.67-7
(wetland) in the Pilliga - Goonoo sandstone forests, BBS Bioregion —
Woodland (PCT 399)

Red gum - Rough-barked Apple +/- tea tree sandy creek woodland 0 0 0 0 0-0 0-0
(wetland) in the Pilliga - Goonoo sandstone forests, BBS Bioregion —
DNG (PCT 399)

Rough-barked Apple - red gum - cypress pine woodland on sandy flats, 2,604.1 1,045.2 1,120 479 266.5 - 399.75 79.83 -119.75
mainly in the Pilliga Scrub region — Woodland (PCT 401)
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Plant Community Type

Rough-barked Apple - red gum - cypress pine woodland on sandy flats,
mainly in the Pilliga Scrub region — DNG (PCT 401)

Framework for Biodiversity

Phase 2

Assessment credit requirements

Residual

equivalent credit requirements?

Phase 2

Biodiversity Offset Scheme

Narrabri Gas Project: Biodiversity Offset Strategy | Santos NSW (Eastern)

Residual

Estimated offset area range (using

Phase 2

4 - 6 credits per ha)

Residual

452.2

193.8

171

73

40.67 - 61

12.17 - 18.25

Mugga Ironbark - White Cypress Pine - gum tall woodland on flats in the
Pilliga forests and surrounding regions, BBS Bioregion — Woodland (PCT
402)

65.1

27.9

28

11

6.5-9.75

1.83-2.75

Mugga Ironbark - White Cypress Pine - gum tall woodland on flats in the
Pilliga forests and surrounding regions, BBS Bioregion — DNG (PCT 402)

Red Ironbark - White Bloodwood - /+ Burrows Wattle heathy woodland
on sandy soil in the Pilliga forests — Woodland (PCT 404)

4,407.1

1,888.7

1,923

823

457.67 - 686.5

137.17 - 205.75

White Bloodwood - Red Ironbark - cypress pine shrubby sandstone
woodland of the Pilliga Scrub and surrounding regions — Woodland (PCT
405)

12,003.9

4,795.3

5,038

2,159

1199.5 -
1799.25

359.83 - 539.75

White Bloodwood - Red Ironbark - cypress pine shrubby sandstone
woodland of the Pilliga Scrub and surrounding regions — DNG (PCT 405)

50.4

21.6

19

4.5-6.75

1.33-2

White Bloodwood - Motherumbah - Red Ironbark shrubby sandstone
hill woodland/ open forest mainly in east Pilliga forests — Woodland
(PCT 406)

2,970.4

1,273.1

1,262

540

300.33 -450.5

90-135

Dirty Gum (Baradine Gum) - Black Cypress Pine - White Bloodwood
shrubby woodland of the Pilliga forests and surrounding region —
Woodland (PCT 408)

1,750.5

660

726

310

172.67 - 259

51.67-77.5

Dirty Gum (Baradine Gum) - Black Cypress Pine - White Bloodwood
shrubby woodland of the Pilliga forests and surrounding region — DNG
(PCT 408)

0.5-0.75

White Cypress Pine - Silver-leaved lIronbark - Wilga shrub grass
woodland of the Narrabri-Yetman region, BBS Bioregion — Woodland
(PCT 418)

10.4

4.5

1.17-1.75

0.33-0.5
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Plant Community Type

Framework for Biodiversity
Assessment credit requirements

Narrabri Gas Project: Biodiversity Offset Strategy | Santos NSW (Eastern)

Biodiversity Offset Scheme
equivalent credit requirements?

4-6cl

Estimated offset area range (using

redits per ha)

Phase 2 Residual Phase 2 Residual Phase 2 Residual
White Cypress Pine - Silver-leaved Ironbark - Wilga shrub grass 5.6 2.4 3 0 0.5-0.75 0-0
woodland of the Narrabri-Yetman region, BBS Bioregion — DNG (PCT
418)
Spur-wing Wattle heath on sandstone substrates in the Goonoo - Pilliga 396.3 166.4 170 72 40.33 - 60.5 12-18
forests, Brigalow Belt South Bioregion (PCT 425)
Total 48,078.3 18,554.8 20,824 8,495 4,886.51 - 1,415.83 -

7,329.75 2,123.75

Table 2-5 - Conversion from FBA credits to Biodiversity Offset Scheme credits for threatened flora species following the assessment of reasonable equivalence

Species

Framework for Biodiversity Assessment

credit requirements

Framework for Biodiversity Assessment
credits included in equivalency calculation?

requirements residual

Biodiversity Offset Scheme equivalent credit

Phase 2 Phase 2 FBA credits | Phase 2 FBA credits | BAM credit | Phase 2 Residual

available on the | available on the | equivalent if FBA

Credits register Credits register credits are not used
Bertya opponens 101,028 43,298 - - 21,649 9,278
Diuris tricolor 473 203 - - 167 71
Lepidium aschersonii 761,372 326,302 - - 437 186
Lepidium monoplocoides 11,718 5,022 - - 36 15
Polygala linariifolia® 2,646 1,134 21 3 332 141
Pomaderris queenslandica 4,577 1,961 - - 40 16
Pterostylis cobarensis 69,766 25,966 - - 1,956 837

3 FBA credits were available for purchase at the time of the statement of equivalence (Appendix A) so equivalent BAM credits are provided for these entities in parentheses.
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Biodiversity Offset Scheme equivalent credit

Species Framework for Biodiversity Assessment Framework for Biodiversity Assessment

credit requirements credits included in equivalency calculation? requirements residual

Phase 2 Phase 2 FBA credits | Phase 2 FBA credits | BAM credit | Phase 2 Residual
available on the | available on the | equivalent if FBA
Credits register Credits register credits are not used
Commersonia procumbens 39,018 16,722 - - 212 90
Tylophora linearis 5,721 2,001 - - 2,154 922
Total 895,291 379,311 21 3 5,334 2,278

Table 2-6 - Conversion from FBA credits to Biodiversity Offset Scheme credits for threatened fauna species following the assessment of reasonable equivalence

Species Framework for  Biodiversity Framework for Biodiversity Assessment credits included Biodiversity Offset Scheme equivalent

Assessment credit requirements in equivalency calculation? credit requirements residual

Phase 2 Residual Phase 2 FBA credits available | BAM credit equivalent if | Phase 2 Residual
on the Credits register FBA credits are not used

Black-striped Wallaby (Macropus dorsalis) 22,006 8,450 - - 0 0
Eastern Pygmy-possum (Cercartetus nanus) 13,026 4,924 1,293 2,882 25,119 11,999
Pale-headed Snake (Hoplocephalus 24,457 9,283 - - 32,704 14,015
bitorquatus)

Squirrel Glider (Petaurus norfolcensis) 15,927 6,026 8,023 16,693 15,256 13,687
Regent Honeyeater (Anthochaera phrygia) 3,035 1,220 - - 0 0
Koala (Phascolarctos cinereus) 22,005 8,449 18,849 30,086 3,942 14,582
Totals 100,456 38,352 46,017 49,661 77,021 54,283
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2.3. Rehabilitation credits

Under condition B49 of SSD-6456, if the ecological rehabilitation completion criteria in the Project
Rehabilitation Management Plan are met, the proponent may use the rehabilitated land to offset the
relevant ecosystem and/or species credits for any portion of the ‘Residual Credits’ in (Table 2.1, Table
2-2 and Table 2-3). Rehabilitation credits for ecosystem credits and some flora ‘species credit’ species
may be offset at the following rates:

e 12 credits per hectare for PCTs (see Table 2.1)
e 7.1 credits per individual for relevant flora species as listed below.

Six flora ‘species credit’ species were identified in consent condition B43 (Table 9). In the table the
species are listed as allowing, or potentially allowing subject to demonstration the relevant species is
suitable for ecological rehabilitation, ecological rehabilitation credits. These species listed below:

e Bertya opponens — rehabilitation credits allowed

e Lepidium aschersonii — rehabilitation credits potentially allowed

e Lepidium monoplocoides — rehabilitation credits potentially allowed

e Polygala linariifolia — rehabilitation credits potentially allowed

e Pomaderris queenslandica — rehabilitation credits allowed

e Commersonia procumbens (syn. Rulingia procumbens) — rehabilitation credits allowed

Most of the fauna species have not been included due to the long timeframe required for re-
establishment and regrowth of important habitat features which will be removed, such as mature trees,
habitat structure and complexity, and hollows.

2.4. EPBC offset requirements

The project was referred to the Commonwealth Department of the Environment on 3 November 2014
(EPBC 2014/7376). The project was determined a ‘controlled action’ on 1 December 2014 due to
potential impacts on listed threatened species and communities, a water resource, in relation to coal
seam gas and large coal mining development, and commonwealth land. Assessment of the Project was
delegated to the State under the assessment bilateral agreement with the NSW Government. The EPBC
Act approval 2014/7376 was issued with conditions on 24 November 2020. Specifically, condition 25 of
EPBC Act Approval 2014/7376 states:

e “The approval holder must comply with conditions B43 - B52 of the NSW approval...”

Effectively the Project must be offset in accordance with the NSW Biodiversity Offset Scheme.

2.5. Supplementary measures and statements of commitments

During the EIS assessment phase some commitments were outlined as part of an offsetting strategy that
would provide real conservation outcomes for the Project Area by means of supplementary measures
or other actions. Some of those measures were subsequently not supported as supplementary measures
in the final development consent (SSD-6456).

e Anil-tenure feral animal control plan was proposed to manage feral animals at a landscape scale
to manage the threat within the project area and a 10 km buffer. The program would have
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contributed up to 30 % of the Projects total offset liability. The program will not be developed
or implemented as part of the Project as the cost and scope of implementation are prohibitive
outside of an offsetting framework. Feral animal management will still occur in the project area
in accordance with the Project Pest Plant and Animal Control Plan.

0 Feral animals were identified in the EIS as one of the most prevalent threats to biodiversity
in the Pilliga. Concerted efforts in a nil-tenure management framework that targets feral
species at the scale of home ranges is likely to be more effective than many individual
targeted control efforts. Furthermore, a nil-tenure feral animal control program is
anticipated to have greater positive outcomes for the biodiversity of the impacted region
compared to the equivalent value of land-based offsets. While the nil-tenure program does
not form part of the current BOS it is still considered a valuable addition as a supplementary
measure for future phases. The program may be structured in a way similar to existing
Biodiversity Stewardship Agreements with a fund set up for management in perpetuity.

e A koala research program to contribute to 10% of the total offset liability was also proposed.
The program was incorporated as an additional measure under condition B51 (g) and is in
addition to any offset requirements (see the Biodiversity Management Plan).

e Prepare a Biodiversity Offset Management Plan. This commitment has evolved into this
Biodiversity Offset Strategy to reflect the changes in the mechanisms of securing biodiversity
offsets in NSW under the BAM. Individual Biodiversity Stewardship Sites have Management
Action Plans that are specific to that site and the parties that hold the subject land are
responsible for its implementation, audit and review. Duplication of those plans within a
consolidated management plan is not considered an appropriate or efficient means of managing
the sites.

2.5.1. Hollow-bearing trees

Hollow-bearing trees with large hollows are an important and relatively scarce resource within the
project area and the proponent committed to compensating their loss in the EIS statement of
commitments (GHD, 2015). The removal of large hollows (>300 mm) will be compensated for by at least
a 1:1 replacement with either artificial nestboxes or hollows.

Where large hollows cannot be avoided by the final footprint, their suitability for salvage and
reinstatement will be assessed by a suitably qualified and experienced ecologist or fauna handler. If
salvage of the hollow is unlikely, a suitable nest box will be installed to replace the hollow.. This will be
located within 100 metres of the demarcated clearing limits for the well pad or infrastructure. If salvage
of the hollow is possible it would be prepared and reinstated as soon as reasonably practicable following
felling activities, within 100 metres of the demarcated clearing limits.

Trees for salvaged hollow or nest box emplacement should be selected to be:

e as close as possible to the location of the hollow removed

e within the same vegetation type

e large enough to support the salvaged hollow or nest box

e not have any hollows, where this is not possible, select a tree that has no large hollows.
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Salvaged hollows and nest boxes must be installed using tree protecting fixtures, such as steel cable or
chain encased in rubber hosing or similar. Salvaged hollows must be suitably prepared before
installation. For guidance on installation and preparation see the Biodiversity Conservation Trust’s
Guideline for Artificial Hollows publication (August 2020) (accessible at https://www.bct.nsw.gov.au/
sites/default/files/2020-08/BCT Artificial%20Hollow%20Guidelines Final%20for%20publication.pdf).

Monitoring and maintenance of salvaged hollows and nest boxes will occur throughout the operational
life of the related asset. .

As part of nest box monitoring, Santos will identify any nest boxes requiring repair or replacement or
are being inhabited by pest fauna species. Based on these findings, Santos will then undertake any
requisite rectification program to ensure nest boxes are in good working order and are being utilised for
native species as designed.

Nest box installation, monitoring, maintenance and any plan for decommissioning will be agreed in
consultation with FCNSW.
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3. Biodiversity offset strategy and options

This Biodiversity Offset Strategy has been prepared to ensure the residual impacts of the Project are
adequately compensated for in accordance with the conditions of consent and that long-term
conservation outcomes are achieved consistent with the NSW Biodiversity Offset Policy for Major
Projects (OEH 2014). This Biodiversity Offset Strategy considers threatened, populations and ecological
communities listed under the NSW Bijodiversity Conservation Act 2016 (BC Act) and the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).

A Biodiversity Offset Package (Section 4) has been prepared to identify the steps to account for offset
liability through land-based offsets and contributions to the Biodiversity Conservation Fund (BCF).

3.1.1. NSW Biodiversity Offset Scheme

The NSW Biodiversity Offset Scheme incorporates offset rules that provide pathways for a proponent to
offset a credit liability. These pathways are the offsetting rules stated in Section 6.2 of Part 6 of the
Biodiversity Conservation Regulation 2017 and include:

a. the retirement of the required number and class of like-for-like biodiversity credits,

b. the retirement of the required biodiversity credits in accordance with the variation rules,

c. the funding of a biodiversity conservation action that would benefit the relevant threatened
species or ecological community and that is equivalent to the cost of acquiring the required
like-for-like biodiversity credits as determined by the offsets payment calculator referred to in
section 6.32 of the Act,

d. inthe case of State significant development or infrastructure under the Environmental Planning
and Assessment Act 1979 that is mining under a mining lease—an obligation to undertake
ecological rehabilitation of the impacted site that has the same credit value (determined in
accordance with the ancillary rules) as the retirement of like-for-like biodiversity credits,

e. the payment under section 6.30 of the Act of an amount into the Biodiversity Conservation
Fund (BCF) determined in accordance with the offsets payment calculator to satisfy the
requirement to retire biodiversity credits.

3.2. Offset approach
The Biodiversity Offset Strategy considers two methods for meeting the offset liability of the Project,
which will be predominantly land based offsets:

1. Undertaking ‘reasonable steps’ to locate like-for-like offsets, including:

a. Checking the biobanking and Biodiversity Offset Scheme public registers and having an
expression of interest (EOI) for credits wanted for at least six months to identify any suitable
credits that could be purchased.

b. Liaising with interested landholders to identify potential sites that meet the requirements for
offsetting and enter into agreements with the landholder to establish a Biodiversity
Stewardship Agreement site on their land holding and make the credit available to purchase
and retire.
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c. Considering properties for sale in the area with relevant biodiversity values to purchase and
register as Biodiversity Stewardship Sites and determine long term management arrangements

2. Transfer any remaining offset liability to the Biodiversity Conservation Fund (BCF) by the purchase
of biodiversity credits through the Biodiversity Offsets Payment Calculator (BOPC).

3.3. Offset strategy implementation

The Narrabri Gas Project will be developed in phases due to the iterative nature of gas field
development. The Project offsets will be delivered using a primarily land-based approach with residual
offsetting requirements satisfied through payments to the Biodiversity Conservation Fund.

Please refer to Section 4 to see the details of the offset package specific to Phase 1.

3.3.1. Investigation of options to meet the offset requirements

The availability and suitability of potential offset sites in the region was investigated as part of the
Response to Submissions report published on the NSW Government’s Major Projects website during
assessment of the EIS and continues to be evaluated. This process has sought to demonstrate the
majority of the like-for-like offset liability of the Project could be achieved through land-based offset
sites. This process has included:

1. Checking the BioBanking public register and having an expression of interest (EOI) for credits
wanted for at least six months (completed).

2. Checking the Biodiversity Offset Scheme credit supply register for suitable and available credits
(ongoing).

3. Liaising with landholders to identify potential sites that meet the requirements for offsetting.
Considering properties for sale in the region.

This process included identifying lands with appropriate conservation values in proximity to the Project,
identifying where these lands have potential to provide like-for-like vegetation and threatened species
habitat, and where cost effective management can be implemented to improve the overall conservation
value of the land.

Wherever possible, further detailed investigation of potential offsets will be directed to areas adjacent
to existing conservation areas to improve the overall extent and connectivity of conserved land in the
region.

Should potential offsets be considered not feasible, suitable evidence will be provided (e.g.
unwillingness of landowner to sell or establish a Biobank site, or sale price significantly above market
rates).

3.3.1.1. Biobanking public register and expression of interest

An expression of interest was lodged on the Biobanking ‘credits wanted register’ on 27 February 2017.
While some initial interest was generated, no land was nominated which could substantially satisfy the
requirements of the Project.

An updated review of the Biobanking public register was undertaken in May 2022. Several ecosystem
and species credits were identified that are relevant to the Project (Table 3-1). The low quantum of
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credits available (compared to the Project’s needs) as well as the duplication and likely high costs relative
to establishing land-based offsets make purchasing the available credits undesirable as part of the
Project’s offset strategy, other than to meet the residual credit requirements for Phase 1 (see Section
4.1).

Table 3-1 - Available FBA/Biobanking credits that could be purchased to facilitate offsetting of the Project (as at May 2022)

FBA Credits Like for The Project’'s FBA Suitability of offset

available like group offset requirements

NA297 (equivalent to PCT 256) 2,524 NA292 15 Low - Myall Valley
Stewardship (see Section
4.2.1) site meets whole of
Phase 1 requirements and
future BSAs are likely to
contribute the remaining
credits.

NA397 (equivalent to PCT 418) 6,085 NA409 23 Low - Myall Valley
Stewardship (see Section
4.2.1) site meets whole of
the Project’s requirements
under variation rules for this

PCT.
Eastern Pygmy-possum (Cercartetus 1,132 N/A 17,950 Low/moderate -  Small
nanus) number of credits and

duplication of costs make
overall  suitability low,
however these credits may
be considered for offsetting
Phase 1 impacts.

Koala (Phascolarctos cinereus) 17,992 N/A 30,454 Low/moderate -  Small
number of credits and
duplication of costs make
overall  suitability low,
however these credits may
be considered for offsetting
Phase 1 impacts.

Native Milkwort (Polygala linariifolia) 21 N/A 3,780 Low — Small number of
credits available makes
these undesirable as offsets.

Squirrel Glider (Petaurus norfolcensis) 7,195 N/A 21,953 Low/moderate -  Small
number of credits and
duplication of costs make
overall  suitability low,
however these credits may
be considered for offsetting
Phase 1 impacts.

There were two sites still listed under the Biobank site expression of interest register, however, these
EOI’s are now no longer relevant as landowners can no longer register Biobanking Agreements under
the BC Act.
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3.3.2. Biodiversity Offset Scheme (BAM) credit supply register
A review of the BAM credits available (or pending an/or expression of interest) within the Pilliga and

Pilliga Outwash sub-regions was undertaken in 2020, 2021 and 2022 and found a moderate supply of

credits that may be suitable for Phase 2 offsetting requirements (Table 3.), however, at this stage are

not relevant to the Phase 1 credit liability (other than the Myall Valley Stewardship site (see Phase 1

credit sources in Section 4.2.1) and are therefore not currently considered suitable. Note for some
entities there may be duplication between the BioBanking credit register (Table 3-1) and the Biodiversity
Offset Scheme credit supply register through equivalency assessments to convert from Biobanking into

Biodiversity Offset Scheme credits.

Table 3.2 - Summary of Biodiversity Offset Scheme credit supply register as of 25 May 2021

Entity

Offset trading group

BAM
credits
available

BAM Credit
requirement

Current suitability as offset

CR-384 | PCT 27 Pending Myall Woodland in | 4,080 17 Low — this credit type is not
Review the Darling Riverine required for Phase 1.
Plains, Brigalow Belt Possible future use as credit
South, Cobar requirement for this PCT is
Peneplain, Murray- low.
Darling  Depression,
Riverina and NSW
South Western Slopes
bioregions
CR- PCT 309 Pending Western Slopes Dry | 5,341 25,270 (for | Low —  Myall  Valley
5910 Review Sclerophyll  Forests whole offset | Stewardship site (see
<50% trading Section 4.2.1) satisfies full
group) liability for Phase 1 for this
offset trading group.
CR- PCT 27 Issued Myall Woodland in | 203 17 Low — this credit type is not
4398 the Darling Riverine required for Phase 1.
Plains, Brigalow Belt Possible future use as credit
South, Cobar requirement for this PCT is
Peneplain, Murray- low.
Darling  Depression,
Riverina and NSW
South Western Slopes
bioregions
CR- PCT 55 Issued North-west 23 154 Low — this credit type is not
4401 Floodplain required for Phase 1.
Woodlands  >=70% Possible future use if still
and <90% available in Phase 2.
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Credit Entity Status Offset trading group  BAM BAM Credit = Current suitability as offset
ID credits requirement
EVETEL][S
CR- PCT 291 Pending Western Slopes Dry | 304 25,270 (for | Low —  Myall Valley
6951 Review Sclerophyll  Forests whole offset | Stewardship site (see
<50% trading Section 4.2.1)satisfies full
group) liability for Phase 1 for this
offset trading group.
CR- PCT 402 Pending Western Slopes Dry | 191 39 High — credits from to Myall
7165 Review Sclerophyll  Forests Valley Stewardship site (see
<50% Section 4.2.1)
CR- PCT 398 Pending Western Slopes Dry | 7 10,150 High — credits from to Myall
7164 Review Sclerophyll  Forests Valley Stewardship site (see
<50% Section 4.2.1)
CR- PCT 256 Pending Inland  Rocky  Hill | 12 8 High — credits from Myall
7162 Review Woodlands <50% Valley Stewardship site (see
Section 4.2.1)
CR- PCT 431 Pending Western Slopes Dry | 1,789 25,270 (for | High — credits from Myall
7167 Review Sclerophyll  Forests whole offset | Valley Stewardship site (see
<50% trading Section 4.2.1)
group)
CR- PCT 417 Issued Western Slopes Dry | 186 25,270 (for | Low —  Myall Valley
6303 Sclerophyll  Forests whole offset | Stewardship site (see
<50% trading Section 4.2.1) satisfies full
group) liability for Phase 1 for this
offset trading group.
Various | Koala Various N/A 19,839 37,372 Moderate — various sources
of credits may be suitable
particularly for Phase 1.
BIMS- Native Equivalence | N/A 22 491 Low - credits related to
CR-013 | Milkwort credit Myall Valley Stewardship
site (see Section 4.2.1)
wholly satisfy Phase 1
requirements  for  this
species.
CR- Native Various N/A 94 491 High — credits related to
7172 Milkwort Myall Valley Stewardship
site (see Section 4.2.1)
wholly satisfy Phase 1
requirements for this
species.
CR- Spiny Various N/A 14 623 High — credits related to
7171 Peppercress Myall Valley Stewardship
site (see Section 4.2.1)
wholly satisfy Phase 1
requirements for this
species.
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Credit Entity Status Offset trading group  BAM BAM Credit = Current suitability as offset
ID credits requirement
EVETEL][S
Various | Squirrel Various N/A 13,989 36,964 Moderate — various sources
Glider of credits may be suitable

particularly for Phase 1.

3.3.3. Analysis of suitable vegetation/habitats on freehold land in the Pilliga and Pilliga Outwash IBRA
subregions

The availability of freehold land in the Pilliga and Pilliga Outwash IBRA subregions was investigated as
part of the development of this biodiversity offset strategy. This analysis demonstrates the potential
availability of suitable offsets in the region.

To identify suitable freehold land and biodiversity values present, the following spatial analysis was
undertaken:

o The following IBRA subregions were merged to form a ‘study area’ data layer (Figure 3-1):

Pilliga

Pilliga Outwash
Castlereagh-Barwon
Liverpool Plains
Liverpool Range
Peel

Northern Outwash
Northern Basalts
Kaputar

O O OO O 0O o o o o

Eastern Nandewars

e The Border Rivers Gwydir / Namoi and Central West / Lachlan Regional Native Vegetation PCT
Maps (OEH 2015a,b) were merged and clipped to the study area to form a ‘PCT’ data layer

e The NSW Cadastre was clipped to the study area and all records denoting freehold land were
selected to form a ‘freehold land’ data layer.

e The PCT and freehold land data layers were combined (using the union tool) and the following
fields were added:

0 ‘patch veg’ which identifies PCTs included in the patch size analysis (described below)

0 ‘TargetedPCTs’ which identifies if the mapped PCTs correspond to any of the potential PCTs
suitable for offsetting as defined by the Major Projects Credit Calculator

0 ‘VariatPCTs’ which identifies if the mapped PCTs correspond to any of the potential PCTs
suitable for offsetting base