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1. Executive Summary

Pre-clearance ecological surveys were undertaken in July, August and September 2012 for the Western
High Pressure Gas Network (Western HPGN) of the Australia Pacific LNG Project (the Project) to
address approval requirements at Commonwealth and State levels. The Western HPGN is made up of
approximately 131km of pipeline including:

e The Fairview to Spring Gully Pipeline - Fairview Compressor Station (CS3) to the Spring Gully
Pipeline Compressor Station (PCS) (28 km long, 450 mm diameter)

e The Spring Gully to Taloona Pipeline - Spring Gully GPF to the Taloona Receiver (26 km long,
450 mm diameter)

e The Eurombah Lateral - Eurombah GPF to Reedy Hub (60 km long, 600 mm diameter); and
e The Combabula Spur - Reedy Hub to Combabula GPF (17 km long, 450 mm diameter).

A compressor station is also proposed at the junction of the Fairview to Spring Gully and Spring Gully
to Taloona pipelines as part of the Fairview to Spring Gully pipeline.

Four proposed route realignments to the Revision E alignment are addressed separately in an
Addendum Report, which is attached to this Pre-clearance Survey Report for the Spring Gully to
Taloona Pipeline.

This pre-clearance survey report provides an assessment of the ecological values for the Spring Gully
to Taloona Pipeline Right-of-Way (ROW) between KP 0.0 (-25°56°32.68”, 149°04°11.72”") and KP 25.32
(-26°03°24.28”, 149°13°5.53”) (WGS 84) and proposed Additional Work Areas (AWAs) hereon
collectively referred to as the Alignment Corridor. Access tracks were not surveyed as part of this pre-
clearance survey.

No Threatened Ecological Communities (TECs) occur within the Alignment Corridor.

No Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) listed
Matters of National Environmental Significance (MNES) (listed threatened (including migratory)
species) or Queensland Nature Conservation Act 1999 (NC Act) listed Endangered, Vulnerable or Near
Threatened (EVNT) flora species were identified during field survey. No listed threatened fauna
species were identified during the field survey. No EVNT-only fauna species were observed.

No Bioregional Corridors exist in proximity to the Alignment Corridor.

Preferred habitat for a number of EPBC listed and EVNT fauna occurs within the ROW. Further habitat
analysis has been undertaken for listed threatened fauna species, resulting in the mapping of niche
habitat. Niche habitat represents habitat which is crucial to the long-term survivability of the species.
Niche habitat for three listed threatened (including migratory) species occurs in the Spring Gully
Taloona ROW.

The majority of the proposed Alignment Corridor is cleared agricultural land. REs with a biodiversity
status of Of Concern are most prevalent where remnant vegetation exists and are generally associated
with low stream order watercourses. Two patches of Endangered RE are also transected. Offsets for
clearing these REs are addressed under Australia Pacific LNG’s approved Offsets Strategy (Q-LNG01-15-
EA-0021) to address the requirements of the Queensland Government Environmental Offsets Policy.
Most of the Alignment Corridor exhibits evidence of degradation from agricultural practices.

The Alignment Corridor intersects 15 mapped watercourses within the Dawson River sub-catchment.
An aquatic values survey concluded that no Wetlands of International Significance or Wetlands of
National Importance will be impacted. Potential preferred habitat for the Fitzroy River turtle
(Rheodytes leukops), listed as Vulnerable under both the EPBC Act and NC Act, and has been identified
within the Alignment Corridor at KP 9.0 (Eurombah Creek).

The results of the pre-clearance surveys have informed the pipeline design team of key ecological
constraints. The process adopted for the Spring Gully Taloona Pipeline with respect to
recommendations for areas of ROW narrowing and the assessment and selection of access tracks has
demonstrated the avoid, minimise and mitigate approach required by the Department of
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Sustainability, Environment, Water, Population and Communities (DSEWPaC) and the Department of
Environment and Heritage Protection (DEHP) in approval conditions for the Project.

1.1. Terms and Abbreviations

1.1.1. Document Terms

Term

and Definitions

Table 1: Terms and Definitions

Definition

Alignment Corridor = A 40 m wide corridor centred on a 30 m wide Right Of Way (ROW) plus

Micro-habitat
features

Niche habitat

Preferred habitat

1.1.2. Abbreviations

Abbreviation

additional work area (AWA) locations along the alignment.

Non-living and/or biological features which contribute to any part of the
lifecycle of any given fauna species (e.g. rocky outcrops, hollow bearing
trees, waterways, burrows).

Areas considered to be crucial for the long-term survivability of a
species. This may include any or all of the following; breeding places,
foraging, shelter and roosting all of which, if disturbed, may have an
impact on the long-term survival of a population in the wild.

A location where fauna species have the potential to occur based on
species general habitat preferences.

Table 2: Abbreviations

Description

AWA Additional work area
BAAM Biodiversity Assessment and Management Pty Ltd
BoM Bureau of Meteorology
CE Critically Endangered
CG Coordinator-General
DERM Department of Environment and Resource Management
DEHP Department of Environment and Heritage Protection
DSEWPaC Department of Sustainability, Environment, Water, Population and Communities
E Endangered
EA Environmental Authority
EIS Environmental Impact Statement
EM Plan Environmental Management Plan
EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
ESA Environmentally Sensitive Area
EVNT Species listed as Endangered, Vulnerable and/or Near Threatened under the NC
Act
GPS Global Positioning System
GTRE Ground-truthed Regional Ecosystem
HVR High Value Regrowth
HPGN High Pressure Gas Network
IND Indeterminate
KP Kilometre Point
LC Least Concern
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Abbreviation
LNG

LP Act

M

MNES

NC Act

NT

PPL

RAW

RE

ROW

SLC

SF

SDPWO Act
SPRAT

TEC

TFMP

\%

VM Act

Description

Liquefied Natural Gas

Land Protection (Pests and Stock Route Management Act) 2002 (Qld)
Migratory

Matters of National Environmental Significance under the EPBC Act
Nature Conservation Act 1992 (Qld)

Near Threatened

Petroleum Pipeline Licence

Route Alignment Walk

Regional Ecosystem

Right-of-Way

Special Least Concern

State Forest

State Development and Public Works Organisation Act 1971 (Qld)
Species Profile and Threats Database

Threatened Ecological Community

Threatened Fauna Management Plan

Vulnerable

Vegetation Management Act 1999 (Qld)

1.2. Document References

The documents associated with this pre-clearance survey report are detailed in Table 3.

Document Number
Q-LNG01-15-MP-0109

Q-1803-15-RP-0010

EPBC 2009/4974

Q-8236-15-MP-0001

Q-LNGO1-15-EA-0045_02

Q-LNGO01-15-MP-0113
Q-8200-15-RP-1014
Q-8200-15-RP-1001

Q-LNG01-15-MP-0108
Q-LNGO1-15-MP-0114

Table 3: Associated Document References

Title

Australia Pacific LNG Environmental Constraints Planning and Field Development
Protocol.

Australia Pacific LNG Project Western HPGN Desktop Assessment and Key
Ecological Issues Report.

Department of Sustainability, Environment, Water, Population and Communities
Approval - Walloons Gas Fields.

Environmental Management Plan -Spring Gully Gas to Taloona Transmission
Pipeline.

Australia Pacific LNG Project - Coordinator General’s Report on the
Environmental Impact Statement.

Australia Pacific LNG Threatened Fauna Management Plan for the Gas Fields.
Australia Pacific LNG Ecology Assessment Report Lot 4 SP124669.

Australia Pacific LNG Ecology Assessment Report Lot 1 AB110, Lot 2 AB237 and
Lot 16 AB174.

Australia Pacific LNG Threatened Flora Management Plan for the Gas Fields.

Australia Pacific LNG Threatened Ecological Community Management Plan for
the Gas Fields.
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2. Introduction

As a part of the Western High Pressure Gas Network (Western HPGN), Australia Pacific LNG proposes to
construct 131 km of pipeline within the Walloons Gas Fields; located in the Surat Basin in southern
central Queensland (petroleum pipeline licence (PPL) application PPL180). This network is within the
Walloons Gas Fields approval area under the Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act) approval EPBC 2009/4974. The Spring Gully to Taloona Pipeline forms part of this
network as shown in Figure 1.

The Spring Gully to Taloona Pipeline is 450 mm diameter, 26 km long pipeline and will commence at
the proposed Spring Gully Compressor Station(KP 0) (-25°56°32.68”, 149°04°11.72” on Lot 16, AB174),
approximately 51.5 km east of Injune. The pipeline travels in a generally southerly direction for

9.5 km before turning to the east to terminate at an intersection with the proposed Eurombah Creek
to Reedy Hub Pipeline on the southern side of Roma-Taroom Road (KP 25.5) (-26°03°24.28”,
149°13°5.53” on Lot 5 on SP110490).

Pre-clearance ecological surveys were undertaken in July, August and September 2012 to address the
conditions issued for the broader Australia Pacific LNG Project (the Project) by the Coordinator-
General (CG) and the Department of Sustainability, Environment, Water, Population and Communities
(DSEWPaC) under the Nature Conservation Act 1992 (NC Act) and EPBC Act. The relevant conditions
are listed in Table 4.

Under the EPBC Act Approval for the Gas Fields (EPBC 2009/4974), specifically condition 5(0),
Australia Pacific LNG is required to carry out pre-clearance ecological surveys in accordance with the
relevant EPBC Act survey guidelines. Pre-clearance surveys were conducted to identify ecological
constraints within the Alignment Corridor. These ecological constraints have led to refinements in
pipeline design and the location of AWAs to avoid, minimise and mitigate potential ecological impacts
associated with the Project and to achieve compliance with the EPBC Act Approval conditions.

In addition, and as part of meeting the requirements of condition 5(0), this report contains
information on Matters of National Environmental Significance (MNES) such as listed threatened
species and migratory species hereon referred to as “listed threatened species”, as defined under the
EPBC Act. It also addresses Queensland Endangered, Vulnerable and/or Near Threatened (EVNT)
species and Endangered, Of Concern, and No Concern at Present (Biodiversity Status) Regional
Ecosystems (REs). This report also contains information on the location and quality of habitat for listed
threatened and EVNT fauna species.

This report is intended to be published by Australia Pacific LNG on its website in accordance with
approval conditions. Information gathered for the production of this report has been used to inform
the Environmental Management Plans prepared to support the application for an EA.

Table 4 sets out how this report complies with the conditions of EPBC 2009/4974 and the CG Report.
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Figure 1: Spring Gully Taloona Pipeline Location
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Table 4: Applicable Approval Conditions

Section of Report
Where Addressed

Approval Condition

EPBC Approval (EPBC 2009/4974)
Condition 5

The Protocol must:

a) classify the following as being within the proponent's sensitivity categories 1 to 4 (or 6.1.1, 6.1.4, 6.1.5,
should the proponent's classification be revised, equivalent high environmental 6.2.2
constraints classes):

i. all listed threatened ecological communities 6.1.1

ii. all listed flora species; and 6.1.4, 6.1.5

iii. those listed threatened and migratory fauna species habitats as identified in 6.2.2, Table 15,
management plans required under these conditions, which where relevant may Appendix A

be described in terms of specific niche habitat types

b) include constraints mapping for sensitivity category 1-7 as described in the 6.3
proponent's Environmental Impact Statement

c) require pre-clearance site assessments of sensitivity category 1-4 by an approved, 4.3
suitably qualified ecologist

d) require pre-clearance site assessments of sensitivity category 5-7 by a suitably 4.3
qualified environment officer

e) for any MNES identified following an assessment under 5d, require review of those 4.3
pre-clearance site assessments by a suitably qualified ecologist

f) update constraints mapping with results of any pre-clearance site assessments Appendix B
which confirm presence of MNES

g) require the documentation of all planning decisions and pre-clearance site Whole Report
assessments and field ecological surveys in proposed gas field development areas
where sensitivity category 1-4 is mapped, likely, or found

h) implement species management plans (as required in condition 7) n/a

i) calculate disturbance as required in condition 13 Error! Reference
source not found.

Jj) take into account all current survey data and available information and maps of all 4.4,5.2.2,5.3.2
MNES relevant to the project area as described within environmental sensitivity
category 1-4

k) require pre-clearance site assessments and field ecological surveys to identify and Whole Report
assess options relating to development impacts on MNES and provide
recommendations to inform the development of the project area

) to avoid direct and indirect adverse impacts on MNES, including fragmentation and 5.2.1
edge effects, provided that proposed infrastructure is located in accordance with
the following:

When siting non-linear infrastructure:

i. avoid development within sensitivity category 1 unless authorised in writing by 6.3
the department

ii. avoid development within sensitivity category 2-4, unless the location within any 6.3
of these sensitivity categories is justified given other constraints, and the impact
on any MNES is minimal, short term and recoverable

iii. where development cannot avoid areas of MNES within sensitivity category 2-4, 6.3
preferentially avoid native vegetation that constitutes a listed ecological
community and/or may provide habitat for listed species, and site the wells in
proximity to cleared areas, or in areas of lower ecological condition such as
previously disturbed or degraded areas; and
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Section of Report

Approval Condition Where Addressed

iv. where ii-iii above cannot practicably be achieved, the proponent will site 6.3
infrastructure that takes into account the written ecological advice of an
approved ecologist

When siting linear infrastructure:

i. avoid development within sensitivity category 1 unless authorised in writing by 6.3
the department

ii. avoid development within sensitivity category 2-4, unless the location within any 6.3
of these sensitivity categories is justified given other constraints, and the impact
on any MNES is minimal, short term and recoverable

iii. where development cannot avoid areas of MNES within sensitivity category 2-4, 6.3
preferentially avoid native vegetation that constitutes a listed ecological
community and/or may provide habitat for listed species, and site the wells in
proximity to cleared areas, or in areas of lower ecological condition such as
previously disturbed or degraded areas; and

iv. where ii-iii above cannot practicably be achieved, the proponent will site 6.3
infrastructure that takes into account the written ecological advice of an
approved ecologist

m) require the proponent to plan for and decide the extent that proposed linear
infrastructure may have adverse impacts on MNES in accordance with the following:

i. all linear disturbance within sensitivity category 1-4 for MNES and the impact
zone must be:

I.  limited to 12 m in width for a single flow line n/a

Il.  limited to 18 m in width for trenches with one water gathering line and one n/a
parallel gas gathering line

Ill. limited to 25 m in width for multiple trenches where there are three n/a
parallel gas or water gathering lines or a single large diameter water
pipeline (500 mm or above)

IV. limited to 30 m for any single high pressure gas pipeline less than 750 mm 5.2.4
in diameter

V. limited to 40 m for any single high pressure gas pipeline of diameter equal n/a
to or greater than 750 mm diameter

VI. limited to an additional 7 m for each additional trench for water or gas n/a
lines

VII. limited to an additional 10 m for each additional high pressure gas pipeline n/a
or large diameter water pipeline (500 mm or above)

VIII. limited disturbance within identified infrastructure corridors n/a

IX. where feasible, trenches, pipelines for associated water and other n/a
transmissions lines must be co-located to reduce total disturbance on MNES;
and

X.  co-location will not be implemented where an assessment has determined it n/a

is likely to increase impacts on MNES; and

ii. in limited circumstances only (e.g. river crossings, where there are abnormal n/a
access constraints into a gas processing facility and when within close proximity
to other proponent’s linear infrastructure), increased corridor widths within
areas of MNES may be required. In those circumstances a risk based site
assessment will be completed to determine disturbance to MNES, identify
management measures to minimise impacts to MNES and to justify the additional
disturbance to MNES. The assessment will be available to the Department prior
to any disturbance

n) support bioregional corridors for listed threatened species and migratory species, 5.3.1
and connectivity for listed threatened ecological communities
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Section of Report

Approval Condition Where Addressed

0) ensure site assessments and field ecological surveys:

i. are undertaken in accordance with the Department's survey guidelines in effect 4.3
at the time of the survey. This information can be obtained from
http://www.environment.gov.aulepbclguidelinespolicies.html#threatened

ii. take into account and reference previous ecological surveys undertaken in the 4.4
area and relevant new information on likely presence or absence of MNES

iii. are undertaken by a suitably qualified ecologist approved by the Department for 4.3
sensitivity categories 1-4

iv. are undertaken by a suitably qualified environment officer for sensitivity 4.3
categories 5-7

v. document the survey methodology, results and significant findings in relation to Section 5, Section
MNES 6.1.4 and Section

6.2.2
vi. apply best practice site assessment and ecological survey methods appropriate 4.3

for each listed threatened species, migratory species, their habitat and listed
ecological communities as detailed in the Protocol; apply the mapping of
environmental constraints class sensitivity category 1-4; the infrastructure
location requirements; minimum no impact zones; impact risk zones; and the
width requirements for linear infrastructure corridors described in (m)

CG’s Report

Appendix 1, Part 1, Condition 7 - The proponent must comply with the provisions of the Separate NC Act
Nature Conservation Act 1992, particularly in regard to the following: approval

(a) where there is a requirement for clearing plants protected under the NC Act:

i. clearing of plants must only occur in accordance with a clearing permit or an
exemption under the NC Act; and

ii. offsets must be provided for the permanent loss (take) of near threatened, rare,
vulnerable and endangered plants to achieve an equivalent or better overall
outcome at a regional scale in accordance with the Queensland Government
(QG) Environmental Offsets Policy 2008 and generally in accordance with the QG
Policy for Biodiversity Offsets (Consultation Draft)

(b) where the activities of the proponent may cause disturbance to animal breeding
places the prior approval of DERM must be obtained; and

(c) where there is a need to take fauna, the prior approval of DERM must be obtained.

Appendix 1, Part 1, Condition 9 (1) - Prior to commencement of construction work, the Australia Pacific
proponent and its contractors must consult with the relevant officers from the LNG Offset Strategy
Department of Employment, Economic Development and Innovation (now Department (Q-LNGO1-15-EA-
of Agriculture, Fisheries and Forestry) in respect to the detection and control of weeds 0021)
and pests.
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3. Scope and Purpose

The scope of the pre-clearance survey is to identify any potential environmental constraints within the
Spring Gully Taloona Alignment Corridor. The purpose of this pre-clearance report is to detail the
results of the pre-clearance survey as set out in:

e adescription of the methodology used during the surveys and their association (where
applicable) with relevant survey guidelines

e adescription of the ecological characteristics of the surveyed Alignment Corridor
(encompassing a 30m ROW, a 10m buffer, and AWAs)

e the identification of any critical ecological constraints located within, or in proximity to, the
Alignment Corridor

e the identification of areas of preferred habitat for listed threatened and EVNT-only species
based on RE associations and micro-habitat preferences

e assessment of potential ecological impacts associated with the proposed pipeline; and
e any recommendations for revisions to the pipeline alignment in areas of high ecological value

This report has also been prepared to support the preparation of an EA application for this pipeline,
including the preparation of an EM Plan.

Doc Ref: Q-8236-15-RP-0001_01 Revision: 1 Page 14 of 123
Western HPGN, Australia Pacific LNG Upstream Project
Uncontrolled when printed unless issued and stamped Controlled Copy.



Pre-Clearance Survey Report - Spring Gully Taloona High Pressure Gas Pipeline Project Report

4. Approach to Address Approval Conditions

4.1. Reporting

This pre-clearance survey report addresses the requirements of relevant ecological approval
conditions. The structure and content of this report aims to demonstrate compliance with the
conditions listed in Table 4.

For the purposes of this study, it is important to distinguish between listed threatened species under
the EPBC Act and EVNT species listed under the NC Act, as separate reporting and approval
requirements will apply to each. In this report, “EVNT-only” species refer to those species listed as
Endangered, Vulnerable or Near Threatened under the NC Act which are not also listed threatened
species under the EPBC Act. Listed threatened species under the EPBC Act and EVNT under the NC Act
are addressed within the listed threatened species sections within this report.

4.2. Route Refinement

A consistent theme throughout the project approval conditions is the requirement to demonstrate how
impacts to areas of ecological value have been (in order of preference):

e avoided
e minimised; and
e mitigated.

Previous stages of the Project have sought to achieve avoidance of impacts on areas of ecological
value where practicable, through the following:

e Environmental Impact Statement (EIS), where a program of ecological surveys was undertaken
to gather information on the ecological constraints within the Project area. The results of
these surveys assisted in the determination of potential ecological impacts of the Project and
were used in the high-level selection of a pipeline alignment that sought to minimise
ecological impacts. This EIS formed the basis of Project approval by Commonwealth and State
Government departments; and

e Route Alignment Walk (RAW), following approval of the Project EIS, where detailed field
surveys were undertaken by multi-disciplinary field parties to assess the suitability of the
pipeline alignment from a constructability and environmental perspective. Personnel from
engineering, construction, lands and ecological backgrounds were in attendance. The RAW
surveys resulted in the identification of areas of particular ecological value that required
refinement of the pipeline alignment to avoid or minimise impacts to these ecological values.
The Eurombah Creek crossing just south of the Spring Gully gas plant was walked during this
assessment.

While avoidance has largely been achieved through these processes, any significant ecological
constraint that was identified during the pre-clearance surveys was communicated to the wider study
team at the time of identification.

A major focus for the pre-clearance surveys and analysis of the findings was the minimisation and
mitigation of potential impacts on the ecological environment. This three-tiered approach (avoid,
minimise, mitigate) has been a fundamental consideration throughout the development of the Project.

The Alignment Corridor assessed in this report is Revision E of the Spring Gully Taloona Pipeline with
two route realignments incorporated. The first of the realignments is known as RAR 403b at time of
writing and occurs approximately between KP 9 and KP 12 of the revision used as the basis of this
report. The second realignment occurs on Lot 4SP124669 and was adopted to ensure the pipeline
crosses the State-Controlled Roma-Taroom Road at a 90 degree angle.

4.3. Surveys

The pre-clearance ecological surveys were designed to capture field data on vegetation composition
and condition, habitat values and flora and fauna species present within the entire Alignment
Corridor.
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The approach to the pre-clearance ecological surveys was to separate the flora and fauna components,
such that:

e the flora survey:

- covered the Alignment Corridor and gathered detailed information on vegetation
composition

- gathered information on proposed AWA locations

- gathered information regarding potential habitat for EPBC Act listed threatened and NC
Act listed EVNT flora species; and

- gathered information on REs and Threatened Ecological Communities (TECs) intersected by
the Alignment Corridor and made reasonable efforts to determine the size and extent of
these areas beyond the Alignment Corridor; and

e the fauna survey:

- targeted key and representative areas of potential habitat for listed threatened and EVNT
fauna species along the Alignment Corridor; and

- utilised the trapping/survey techniques required by the relevant threatened fauna survey
guidelines.

e the aquatic values survey:

- assessed the aquatic values along the Alignment Corridor by visiting all mapped
watercourses.

- aquatic ecological assessments and fish and macroinvertebrate sampling were undertaken
where sufficient wetted habitat was present at the time of the survey

- provided information for the Aquatic Values Survey Report (Q-1803-15-RP-0018)

Further detail on flora, fauna and aquatic survey methodologies are presented in Section 5.

4.4.  Ecological Studies Undertaken to Date

The EIS for the broader Australia Pacific LNG Project included a program of ecological surveys
undertaken to gather information on ecological constraints within the broader project area. A RAW
survey has been conducted within the Spring Gully to Taloona Alignment Corridor (Australia Pacific
LNG 2012). This RAW survey was undertaken in August 2012 and focused on the identification of high-
level environmental constraints associated with the proposed alignment.

Additionally, two pre-clearance plans were previously developed for Australia Pacific LNG gas field
activities for four of the properties which are traversed by the Alignment Corridor. Properties covered
by these plans include Lot 1 AB110, Lot 2 AB237, Lot 16 AB174 and Lot 4 SP124669.

The results of these previous studies were considered in defining the methodology for the pre-
clearance surveys. These previous results also complemented the pre-clearance survey undertaken for
this report, as they covered additional seasonal variation and contributed to the development of a
thorough understanding of the site’s environmental characteristics and constraints.

4.5. Background Searches

Prior to undertaking the preclearance field surveys, background searches were completed to identify
listed threatened and EVNT species, REs, TECs and Bioregional Corridors that could potentially be
present within the Alignment Corridor. Searches were undertaken using the following databases and
search tools:

e DEHP Wildlife Online searches
e EPBC Act Protected Matters Online Search Tool
e Biodiversity Assessment and Management Pty Ltd(BAAM) constraints mapping

e Nature Refuges and Coordinated Conservation Areas
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e DEHP Regional Ecosystem (v6.1) and High Value Regrowth (v2.1) mapping; and

e DEHP Essential Habitat (v3.1), Referable Wetland and Environmentally Sensitive Area (ESA)
mapping.
Wildlife Online and EPBC Act Protected Matters searches were undertaken for the entire length of the
Alignment Corridor with a 10 km search buffer.

Doc Ref: Q-8236-15-RP-0001_01 Revision: 1 Page 17 of 123
Western HPGN, Australia Pacific LNG Upstream Project
Uncontrolled when printed unless issued and stamped Controlled Copy.



Pre-Clearance Survey Report - Spring Gully Taloona High Pressure Gas Pipeline Project Report

5. Detailed Fieldwork Methodology

5.1. Approach

The pre-clearance surveys were undertaken by three two-person survey teams. Each team was
comprised of experienced ecologists with one member per team having DSEWPaC approval to perform
surveys for listed threatened for the relevant technical discipline (i.e. flora or fauna).

The methodologies used in the pre-clearance surveys prioritised those TECs and listed threatened flora
and fauna species that, according to desktop studies and previous ecological studies within the area,
were identified as likely to be present. Survey methodologies were designed to incorporate the
specific survey requirements of each community/species. General best practice survey techniques
were used for those communities/species that were considered least likely to occur.

There are currently no Commonwealth flora survey guidelines. The field survey methodology used
during the flora survey is described in Section 5.2. The flora survey was supervised by Bruce McLennan
of AMEC, a DSEWPaC approved flora ecologist.

The fauna survey methodologies employed for this pre-clearance survey were developed in accordance
with relevant EPBC Act threatened fauna survey guidelines and are presented in Section 5.3.3. All
fauna surveys were supervised by Mitchell Taylor of AMEC, a DSEWPaC approved fauna ecologist.

An aquatic values survey was performed by a DSEWPaC approved aquatic ecologist (David Moore) in
two blocks on 6-7 July and 26-28 July 2012. The locations of the survey sites are shown in Appendix B,
Figure B2. The surveys assessed the aquatic values along the Alignment Corridor by visiting 13 of the
15 mapped watercourses. At each location aquatic ecological assessments and fish and
macroinvertebrate sampling were undertaken where sufficient wetted habitat was present at the time
of the survey. The results of this survey are documented in the stand-alone Aquatic Values Survey
Report (Q-1803-15-RP-0018).

5.1.1. Nomenclature

Nomenclature for species discussed within this report follows the principles outlined in the
Style manual for authors, editors and printers (Sixth edition) (DCITA 2002). For listed
threatened and EVNT species, this report uses nomenclature from the relevant
Commonwealth or Queensland Government species profiles. For common and introduced
species of flora and fauna, nomenclature (common names and binomial scientific names) are
derived from the WildNet database. Where these references do not provide common names
for a particular species, the following recognised field guides were used:

e A field Guide to Australian Frogs (Barker, Grigg and Tyler, 1995)

e A Field Guide to Reptiles of Queensland (Wilson 2005)

e Australian Bats (Churchill 2008)

e Chinchilla Wildflowers in Colour (Chinchilla Field Naturalists Club, 2010)
e Encyclopaedia of Australian Animals: Reptiles (Ehmann 1992)

e Encyclopaedia of Australian Mammals (Van Dyck & Strahan, 2008)

e Flora of South-eastern Queensland (Stanley and Ross 2002)

e Going Bush with Chinchilla Nats (Hando and Hando 1997);

e Reptiles and Amphibians of Australia - 6" edition (Cogger 2000)

e Sixty Wattles of the Chinchilla and Murilla Shires (Lithgow 1997)

e The Atlas of Australian Birds (Blakers et al., 1984)

e The Grasses of Southern Queensland (Tothill and Hacker 1996)

e The Mammals of Australia 3™ edition (Strahan and van Dyck 2008)

e Woodlands to Weeds, Southern Queensland Brigalow Belt (Lester 2008)
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5.1.2. Survey Timeframe
The flora surveys for the Alignment Corridor were undertaken from 24-30 July 2012. Weather
conditions at the time of the survey were generally fine, with the last significant (>10 mm)
rainfall event occurring approximately two weeks before the survey was undertaken.
The fauna surveys for the Alignment Corridor were undertaken from 28 August-
2 September 2012. The weather conditions during the survey period were generally fine with
cool nights/mornings and warm sunny days. There were no significant rainfall events during
the survey period however a heavy frost occurred on 1 September, coinciding with very low
overnight temperatures. Maximum and minimum temperatures during the fauna survey
period are presented in Table 5.
Table 5: Daily temperatures during fauna surveys
Date: 28/08 29/08 30/08 31/08 01/09 02/09
Min: 1.5°C 7.3°C 11.7°C 8.5°C -0.7°C -2.3°C
Max: 24.6 °C 25.9°C 30.1°C 20.0°C 20.6 °C 23.0°C
Note: Data presented is from weather observations recorded at the Injune Post Office by the Australian Bureau of
Meteorology (BoM) (BoM 2012a and BoM 2012b).
5.2.  Flora Survey
5.2.1. Preliminary Assessment and Site Planning
Given that there are currently no Commonwealth flora survey guidelines, it is considered
that a detailed walk-through of the Alignment Corridor adequately addresses all flora survey
requirements.
Prior to the commencement of the survey, the ecologists were briefed on the results of both
desktop assessments and previous flora studies of the area to determine flora species that
were likely to occur within the Alignment Corridor.
5.2.2. Targeted Flora Species
Target flora species for the pre-clearance surveys were determined based on the database
search results and known species distributions.
A number of species listed as listed threatened under the EPBC Act and/or EVNT under the
NC Act with the potential to occur in the study area were targeted during flora surveys.
These species and their status under the relevant legislation are detailed in Table 6.
Table 6: listed threatened and EVNT Flora Species Targeted During Surveys
Scientific Name Common Name EPBC Act Status NC ACT Status
Cadellia pentastylis Ooline Vulnerable Vulnerable
Commersonia argentea A shrub Vulnerable Least Concern
Eriocaulon carsonii - Endangered Endangered
Eriocaulon carsonii subsp. - - Endangered
orientale
Sporobolus partimpatens - - Near Threatened
Tylophora linearis - Endangered Endangered
5.2.3. Data Capture and Field Equipment
The surveys utilised Trimble Geo-Explorer global positioning system (GPS) units pre-loaded
with custom pro-forma information tailored to ecological assessments of sub metre accuracy.
This methodology allowed for consistent data recording between users and achieves an
adequate level of positional accuracy.
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5.2.4.

5.2.5.

5.2.6.

The field ecologists were also equipped with cameras to take photos of individual features
and at key areas of interest throughout the survey. The locations of these photos were
entered as points on the GPS devices.

Field Survey Methodology

Flora surveys were undertaken by means of a detailed walk-through and visual assessment
along the Alignment Corridor. The surveying ecologists were Bruce McLennan and Justin
Armstrong of AMEC. Bruce McLennan has individual DSEWPaC approval. The ecologists
traversed the entirety of the Alignment Corridor taking note of ecologically significant
features and relevant attributes.

A nominal 40 m wide corridor, inclusive of the 30 m wide ROW was surveyed to ensure
information beyond the 30 m wide ROW was captured at the time of field investigation.
Proposed AWA locations were known at the time of survey and were verified in-field in
addition to the nominal 40 m survey corridor. Construction impacts will be limited to a 30 m
wide ROW plus AWAs. Whilst progress along the alignment varied according to vegetation
density and complexity and the abundance of habitat features and species richness, the
survey team achieved an average distance of approximately 7.5 km per day.

The survey team was accompanied by a member of the Australia Pacific LNG land access
team and an Australia Pacific LNG construction representative. The Australia Pacific LNG
representatives accompanied the field ecologists throughout the duration of the survey;
providing assistance with access to sections of the Alignment Corridor and real-time feedback
on the practicality of proposed route realignments or changes to the layout of AWAs.

Vegetation Assemblages

During field surveys ecologists assessed the vegetation assemblages within the Alignment
Corridor for remnant status using a tertiary level survey as defined by the Queensland
Herbariums Methodology for Survey and Mapping of Regional Ecosystems and Vegetation
Communities in Queensland (Neldner et al., 2005). This determination was based on the
definition of remnant woody vegetation as stated by Neldner et al. (2005), i.e.

“Vegetation that has not been cleared where the dominant canopy comprises
>70% of the height and >50% of the cover relative to the undisturbed height and
cover of that stratum.”

Localised species associations were recorded to ensure community descriptions were
consistent with RE descriptions as classified and mapped by DEHP. Where discrepancies were
observed, detailed floristic composition data was collected and mapped accordingly.

Taking into account the rural and typically agricultural nature of the lands within the locale,
much of the vegetation has undergone historic modification. As such, the field ecologists
assessed vegetation assemblages for High Value Regrowth (HVR) status where they appeared
on DEHP HVR mapping. This determination was based on the DEHP’s (2011) definition of HVR
vegetation, i.e.

“Mature native vegetation that has not been cleared since 31 December 1989.”

Generally, assessment of vegetation height and species composition allows for adequate
determination of HVR status. Accordingly, field ecologists’ ground-truthed vegetation
assemblages for HVR status based on DEHP mapping. Where vegetation assemblages did not
qualify as remnant vegetation or HVR, a general assessment of these areas was made through
the recording of vegetation community composition, habitat features and other ecologically
relevant information.

RE Associations and Micro-habitat Features (Preferred Habitat)

One of the objectives of the pre-clearance survey was to identify areas that may provide
habitat for listed threatened and EVNT fauna species, these fauna species are listed in

Section 5.3.2. A list of REs that may provide suitable habitat for each target species was
developed through the EIS process. These are also detailed for each of the species in the
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Australia Pacific LNG Threatened Fauna Management Plan for the Gas Fields (TFMP) (Q-
LNGO01-15-MP-0113)". It is recognised that the suitability of areas as potential habitat for
listed threatened (including migratory) fauna is driven by RE type as well as the existence of
suitable micro-habitat elements.

This study has adopted a combined RE association and micro-habitat preference approach to
identify preferred habitat for listed threatened fauna species to enable the quantification of
preferred habitat within the 40 m Alignment Corridor. Thus, an assessment of the presence,
abundance and quality of micro-habitat features is critical in determining areas of remnant
vegetation that may provide preferred habitat for listed threatened fauna species. A list of
micro-habitat features collected during the flora surveys is presented in Table 7. These
micro-habitat features are considered important for the potential presence of a suite of
listed threatened fauna species. Preferred habitat for EVNT species was identified using RE
associations. Micro-habitat features are not considered for EVNT species.

The following methodology was used to determine if an area of remnant vegetation provides
preferred habitat for listed threatened fauna species:

e a desktop review of each listed threatened fauna species was conducted with a
synopsis of its ecology, preferred and/or required habitats, its known distribution and
association with vegetation communities and soil types

e each listed species was assigned a range of REs (consistent with those presented in the
EIS and Species Specific Management Plans) and microhabitat features that have been
considered critical and preferred through the desktop review

e significant micro-habitat features were subsequently noted within each parcel of
remnant vegetation during the flora survey

e any noted micro-habitat features within a parcel of remnant vegetation were scored
based on the quality and/or quantity of each feature; 1’ being of low quality and/or
guantity (i.e. no hollow-bearing trees) and ‘3’ being a high quality and/or density of
the specific feature; and using spatial mapping software, preferred habitat was
determined through the ground-truthed presence of REs and the observation of critical
micro-habitat features. Preferred habitat within the study area was then determined
for each listed threatened and listed threatened migratory fauna species.

The preferred habitat mapping process was also adopted for EVNT-only fauna species,
however micro-habitat features were not used to define preferred habitat for these species.
Preferred habitat for EVNT-only species is based on RE associations for each species
identified in the Wildlife Online search tool and represents areas where these species are
most likely to occur within the Alignment Corridor.

This report provides quantification of the preferred habitat for each listed threatened and
EVNT-only species and discusses any associated impacts upon these species attributable to
the Spring Gully to Taloona Pipeline. Profiles identifying the critical and preferred micro-
habitat features associated with the ecology of each listed threatened species are contained
within Appendix A. These Profiles are based on information identified in the TFMP (Q-LNGO1-
15-MP-0113) for the Gas Fields component of the Project.

Table 7: Micro-habitat Features Recorded by the Flora Team

Micro-habitat Score/Rank
Feature 1 2 3
Patch size <5 ha 5-100 ha >100 ha
Connectivity Limited connectivity Moderate connectivity High connectivity (50-

(isolated patch or less (10-50% of perimeter of 100% of perimeter of
than 10% of perimeter of | patch adjoins adjacent @ patch adjoins adjacent

*Approved by DSEWPaC and accessible online at
http://www.aplng.com.au/pdf/Threatened_Fauna_Management_Plan_Gas_Field_Report.pdf.
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Micro-habitat
Feature

Small Hollows
(<35 mm)

Medium Hollows
(35-100 mm)

Large Hollows
(>100 mm)

Leaf litter and sticks

Groundcover
(vegetation)

Rocks

Cracking clays

Gilgai

Logs

Waterways

Burrows

1

patch adjoins adjacent
remnant vegetation)

Limited abundance
<l per20x 20 m

Limited abundance
<1 per 20 x 20 m

Limited abundance
<1 per 20 x 20 m

<10% cover

<10% cover

Small (<20 cm) and/or
low density

Absent
Absent

Limited abundance
(<2 per 20 x 20 m)

None

Absent

Score/Rank

2
remnant vegetation)

Moderate abundance
1-5per20x 20 m

Moderate abundance
1-5 per 20 x 20 m

Moderate abundance
1-5 per 20 x 20 m

10-80% cover
10-80% cover

Medium (20-50 cm)
and/or moderate
density

Present and shallow

Present and infrequent
or shallow

<30 cm diameter and
medium abundance
(2-10 per 20 x 20 m)

Ephemeral water and
permanent riparian
vegetation

Present but sparse

Project Report

3
remnant vegetation)

High abundance
>5 per 20 x 20 m

High abundance
>5 per 20 x 20 m

High abundance
>5 per 20 x 20 m

>80% cover

>80% cover

Large (>50 cm) and/or
abundant, rock
outcrops and crevices

Present and deep

Present and abundant
or deep

>30 cm diameter and
high abundance
(>10 per 20 x 20 m)

Permanent water and
riparian vegetation

Present and common

To further support the identification of habitat for listed threatened species, the flora
ecologists also recorded each habitat tree (i.e. hollow-bearing trees), rocky outcrop, woody
debris, fallen vegetation and termite mound. These features were not used to determine
preferred habitat, however they are applied as part of subsequent refinement of mapped

habitat extents.

Hollow-bearing trees and animal breeding places for EVNT-only species were also identified
during flora surveys as required by Appendix 1, Part 1, Condition 7(b) of the CG report.

5.2.7. Niche Habitat

Doc Ref: Q-8236-15-RP-0001_01 Revision: 1

Preferred habitat analysis provided a valuable depiction of the areas along the Alignment
Corridor where target listed threatened fauna species may be found. Preferred habitat does
not however accurately reflect the habitats that are crucial to the long-term survival of the
species.

Preferred habitat is therefore further refined to identify the extent of potential listed
threatened fauna habitat impacted that is crucial to the long-term survivability of the target
species. Refinement is undertaken through interrogation of other habitat features collected
during field surveys (habitat trees, termite mounds, woody debris, etc.) and the application
of specific ecological knowledge regarding the distribution, habituation and behavioural
patterns of target species. The application of ecological knowledge is undertaken only by
DSEWPaC approved fauna ecologists. The refined habitat extents are referred to as “niche
habitat” in reference to Condition 5(a) (iii) of the EPBC Act Approval for the Gas Fields.

This report provides quantification of the niche habitat for listed threatened fauna species
within the 40 m Alignment Corridor. Profiles identifying the niche and preferred micro-
habitat features associated with the ecology of each target listed threatened (including
migratory) fauna species are contained in Section 6.2.2. All fauna species, including those
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for which no preferred or niche habitat was identified, are listed in Appendix A along with a
discussion of their habitat requirements. Each species profile is based on information
contained within the TFMP (Q-LNG01-15-MP-0113).

5.3. Fauna Survey

Condition 5(0)(i) of the Gas Fields EPBC Act approval requires all site assessments and field ecological
surveys to be undertaken in accordance with the DSEWPaC survey guidelines. The relevant survey
guidelines reviewed in the development of the survey methodology were:

e Draft Significant Impact Guidelines for 36 Migratory Shorebird Species (DSEWPaC, 2009)

e Survey Guidelines for Australia’s Threatened Bats (DSEWPaC, 2010a)

e Survey Guidelines for Australia’s Threatened Birds(DSEWPaC, 2010b);

e Survey Guidelines for Australia’s Threatened Frogs (DSEWPaC, 2010c);

e Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPaC, 2011a);
e Referral Guidelines for the Endangered Northern Quoll (DSEWPaC, 2011b);

e Survey Guidelines for Australia’s Threatened Mammals (DSEWPaC, 2011c);

e Survey Guidelines for Australia’s Threatened Reptiles (DSEWPaC, 2011d)

e Survey requirements described in the DSEWPaC species profile and threats database (SPRAT).

5.3.1. Preliminary Assessment and Site Planning

To address the requirements of the relevant fauna survey guidelines one primary site (where
trapping occurred as well as active searches) and two secondary sites (where only active
searches occurred) were surveyed along the Alignment Corridor. These sites were selected
through consideration of:

e the potential presence and type of TECs and REs (particularly those known to provide
habitat for listed threatened or ENVT species);

e large un-fragmented areas of remnant vegetation;
e wildlife corridors (e.g. vegetated watercourses); and
o wildlife watering areas (e.g. dams, watercourses).

Prior to field assessment, habitats present within the corridor were determined from a
desktop analysis of mapped vegetation communities, aerial photography interpretation and
feedback from the flora survey team. These habitats were validated during the pre-clearance
surveys and a variety of sampling techniques were applied to validate the presence of fauna.
No bioregional corridors for listed threatened or EVNT species were identified during this
process. The primary survey sites are discussed in detail in Section 5.4.

Prior to the commencement of the fauna survey, fauna ecologists were briefed on the results
of both desktop assessments and previous surveys to gain a thorough understanding of the
ecological communities, REs and fauna species that were likely to occur.

5.3.2. Target Fauna Species

Target fauna species for the pre-clearance surveys were determined based on the results of
previous surveys (including results of the EIS), database search results (EPBC protected
matters and Wildlife Online), those identified within the Gas Fields EPBC approvals (EPBC
2009/4974), the Gas Fields TFMP (Q-LNG01-15-MP-0113) and known species distributions. The
following listed threatened fauna species were identified as having the potential to occur in
the Alignment Corridor:

e common sandpiper (Actitis hypoleucos) - Migratory

e Australian reed-warbler (Acrocephalus australis) - Migratory
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5.3.3.

snail (Adclarkia dulacca), currently under submission for listing as Endangered under the
EPBC Act were noted as potentially occurring within the Alignment Corridor. These species
were targeted by active searching during the fauna surveys.

The following EVNT-only species were identified from Wildlife Online searches as potentially
occurring within the Alignment Corridor:

e Rough collared frog (Cyclorana verrucosa) - Near Threatened; and
e Little pied bat (Chalinolobus picatus) - Near Threatened.

In addition, the platypus (Ornithorhynchus anatinus) and the short-beaked echidna
(Tachyglossus aculeatus), both special least concern species listed under the NC Act, were
identified as potentially present and were also targeted during fauna surveys.

Field Survey Methodology

Extensive fauna trapping surveys were conducted at one primary fauna survey site and two
secondary sites between 28 August 2012 and 2 September 2012. The surveys were performed
by four experienced fauna ecologists, Mitchell Taylor, De-Anne Attard, Lindsay Wickson and
Mathew Warren of AMEC. Mitchell Taylor is a DSEWPaC approved fauna ecologist and
supervised the surveys. The primary site was subject to a full suite of sampling techniques
including trapping as detailed in Table 8. The surveys included trapping, active and indirect
searches for animal presence and activity.

Primary Site 1 was located in an area mapped by DEHP as a mixed polygon of RE 11.3.25 and
11.3.2 (ground-truthed as RE 11.3.25/11.3.25g). This site was considered to be
representative of the riparian habitats and microhabitat types present along the Alignment
Corridor. Due to the limited availability of potential habitat within the Alignment Corridor,
with remnant vegetation occurring as isolated patches and linear fragments along creek
lines, one trapping site in the highest quality habitat within the area was determined to be
sufficient.

Two secondary sites were also selected because they offered potentially suitable habitat for
target species or provided potential habitat types not present in the primary site. These sites
were located in areas of RE and/or HVR which were under-represented or not represented
within the primary site and which potentially contained particular micro-habitats of known
importance to listed threatened and EVNT-only species. These sites were not trapped but
were subjected to a range of direct and indirect searches and sampling techniques.

Incidental observations were also made along the entire Alignment Corridor during the survey
period.

In addition to these fauna survey activities, a detailed habitat analysis was also performed at
the survey sites. The habitat analysis recorded the vegetation structure, floristic composition
and the presence of micro-habitat features (e.g. tree hollows) observed within each stratum.
The results are presented in Section 5.4.

An overview of the survey effort undertaken at the primary survey site and secondary survey
sites is provided in Table 8.Survey methodologies have been separated into different target
fauna groups that are based on their habitat and distribution patterns.

The survey techniques identified in Table 8 are reflective of the DSEWPaC survey guideline
recommendations for the relevant species. Further detail is also provided here where
compliance with these guidelines was not achieved. The methodology involves combining
survey techniques and effort for some groups of fauna, such that the timing requirements are
not mutually exclusive.

A typical survey day involved the following:
e 0630-0930: Trap checking and incidental bird observations, call playback
e (0930-1230: Bird and reptile observations, habitat assessments

e 1500-1700: Bird and reptile observations, habitat assessments
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e 1700-1800: Trap checking, re-setting of traps, bird observations, call playback
e 1800-2100: Spotlighting, hand-held Anabat recording, call playback; and
e 2100-0630: Unattended ANABAT recordings in waterway/flyway areas.
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Project Report

Table 8: Survey Methodology for Target Fauna

Target Fauna Sample Sites

Surveying Techniques

Group Technique Employed
Birds (including Transects and point observations at key sites  Primary and
migratory species) such as water points and flowering secondary sites.

eucalyptus species.

Call recognition for wetland birds and other Primary and

cryptic species (including nocturnal birds). secondary sites.
Opportunistic survey for the duration of the Primary and
field assessment. secondary sites.
Call playback opportunistically during both Primary and
diurnal and nocturnal periods. secondary sites.
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Comments

Most migratory birds are seasonal visitors to Australia only during the spring,
summer and early autumn months before departing around late April.

Compliance with the temporal requirements of EPBC Act Survey Guidelines
for a number of migratory species was not achieved during this survey.
Project timeframes required surveys to be undertaken between late August
and early September, which was not optimal for certain species. Survey
methodologies were otherwise in compliance with the EPBC Act Survey
guidelines for Australian MNES fauna (birds).

Migratory shorebird distributions are generally restricted to coastal regions.

Wetland bird species are widespread, infrequent and highly mobile. Some
species are observable in winter, however summer surveys are generally
recommended.

Aerial migratory bird species are often recorded together and are mostly
observable during summer months.

Migratory woodland birds are likely to be observed during winter months.

Winter vagrants such as the swift parrot (Lathamus discolor) occur within
the region during the winter months.

Birds of Prey are observable throughout the entire year.

Where compliance with EPBC Act fauna survey guidelines could not be
achieved, a precautionary approach has been adopted in determining the
presence and likely impact to listed threatened and EVNT fauna species.
Information from sources including the Gas Fields EIS surveys (conducted
during warmer months), results of the current pre-clearance surveys
(including detailed micro habitat features recorded during the flora surveys)
and published accounts of species habitat requirements and known
distributions (e.g. SPRAT profiles and the Gas Fields TFMP) have been
analysed to predict the likely occurrence and map potential habitat of
species within the Alignment Corridor.
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Target Fauna Sample Sites

Group Surveying Techniques Technigue Employed Comments
Bats Harp trapping at watering points and other Primary site. Though bat activity is greater during summer no specific temporal guidance
preferred habitat. or limitation is specified by the EPBC Act Survey Guidelines. The primary
| . di q . . . . survey limitation during cooler periods is the presence of fewer active
U tdrasc;]nlc reci?r 'né'] r?nb' at war;cerljn% plc()jlntsd Primary site. individuals, with a commensurate decrease in potential trappings. Sampling
and ot ‘er plre erred habitats (hand held an was undertaken immediately during sunset and after sundown when
remote deployment) temperatures are highest to maximise potential trappings.
Ultrasonic recording occurred at a fixed point for the course of the night
after spotlighting ceased.
Ultrasonic recordings of released bats assisted with the review of recorded
data from the fixed point ultrasonic records.
Results from Gas Fields EIS surveys, undertaken during warmer months,
have been reviewed to provide additional information on species that may
occur and compliment the surveys undertaken for this pre-clearance report.
Snails Active searches and collections following Primary and Snails are predominantly dormant under litter during cooler periods
targeted surveys of preferred habitats along secondary sites. however active searches that include raking through leaf litter should be
creek and drainage lines. able to detect these species.
There are difficulties associated with identification of these species.
Species were to be collected and submitted to a specialist from the
Queensland Museum to identify, although for this survey none were found.
Results from Gas Fields EIS surveys, undertaken during warmer months,
have been reviewed to provide information on species that may occur to
compliment the surveys undertaken for this pre-clearance report.
Mammals Placement of Elliott traps and camera traps Primary site. Mammal species are generally observable throughout the year, however are
(within preferred and non-preferred habitat considered to be more active during warmer months.
for the northern quoll (Dasyurus hallucatus)). Surveys during cooler periods are still considered suitable and were
Non-invasive latrine searches in suitable Primary and complimented t_)y results from the Gas Fields EIS surveys which were
habitat. secondary sites. undertaken during warmer months.
. Elliot traps are also effective for yakka skink (Egernia rugosa).
Call playback Primary and
secondary sites.
Spotlighting searches Primary site.
Platypus habitat assessment of aquatic sites Sites identified in the
intercepted by the Alignment Corridor. aquatic ecology
report.
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Target Fauna

Group Surveying Techniques

Reptiles Pitfall and funnel trap lines set up along
fence lines.

Transect surveys involving litter raking,
turning of rocks, logs and bark debris.

Elliott traps were set up in areas where yakka
skink (Egernia rugosa) burrows may
potentially occur.

Observations during night driving for snakes.

Amphibians Nocturnal (spotlight) and diurnal transect
hand searches in debris and under logs at
each survey site.

Call playback of known frog species during
nocturnal periods at each survey site and
nearby habitat.
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Sample Sites
Technique Employed

Primary site.
Primary and

secondary sites.

Primary site.

Primary and
secondary sites.

Primary site.

Primary and
secondary sites.

Project Report

Comments

Compliance with the seasonal requirements of the EPBC Guidelines was not
achieved during this survey. Project timeframes required the surveys to be
undertaken between late August and early September, which is not optimal
for certain species. Survey methodologies were otherwise in compliance
with the EPBC guidelines for listed threatened reptile species.

This survey focused on potentially important habitat to inform any
recommendations for mitigation measures along the alignment.

Diurnal and nocturnal searches were conducted within the parts of the day
deemed optimal for detection of reptiles under the EPBC guidelines.

Pitfall traps are also useful for amphibians.

Where compliance with EPBC Act fauna survey guidelines could not be
achieved, a precautionary approach has been adopted in determining the
presence and likely impact to listed threatened and EVNT fauna species.
Information from sources including the Gas Fields EIS surveys (conducted
during warmer months), results of the current pre-clearance surveys
(including detailed micro habitat features recorded during the flora surveys)
and published accounts of species habitat requirements and known
distributions (e.g. SPRAT profiles and the Gas Fields TFMP) have been
analysed to predict the likely occurrence and map potential habitat of each
species within the Alignment Corridor.

Compliance with the seasonal requirements of the EPBC Guidelines was not
achieved during this survey. Survey methodologies were otherwise in
compliance with the EPBC guidelines for listed threatened amphibian
species.

Spotlighting is also effective for mammals, birds and reptiles.
Hand searches are also effective for reptiles.
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5.4. Fauna Survey Site Assessment

Extensive fauna surveys were conducted at the primary site. Observation and active searches were
undertaken at the two secondary sites. The locations of the sites are shown in Appendix B, Figure B1.

All sites were sampled over a five day and four night period by two fauna ecologists. Due to inclement
weather conditions one night of trapping and spotlighting was omitted from the survey, meeting state
animal ethics requirements and Australia Pacific LNG vehicle safety procedures for the Spring Gully
site. Site surveys utilised a number of trapping and observation techniques which included, as a
minimum, the following equipment:

e Elliott A traps (20-25 Elliott A traps were placed in suitable locations, approximately 10 m
apart, at each site)

e Elliott B traps (five Elliott B traps were placed in suitable locations at each site)

e pitfall traps (six pit fall traps, in conjunction with a 15-20 m length of drift-fence, were
established at each site)

e funnel traps (five funnel traps were set along the pitfall drift fencing and/or placed in suitable
locations throughout the site)

e harp traps (four harp traps were established in appropriate flyways at each site)

e four fixed motion activated cameras at each site

e small wrecking bars for active herpetofauna searching

e ANABAT SD2 bat detection units (for recording bat calls from 6:00pm-6:00am daily)
e spotlighting equipment and binoculars; and

e a megaphone for call playback surveys.

A wide range of identification and diagnostic resources were utilised during the survey, including
digital scales, electronic callipers, magnifying lenses, electronic call playback software, and various
recognised fauna field guides including:

e Field Guide to the Frogs of Australia revised ed. (Tyler and Knight, 2011)

e A Field Guide to Reptiles of Queensland (Wilson, 2005)

e Australian Bats (Churchill, 2008)

e Field guide to the Birds of Australia 7th ed. (Simpson and Day, 2004)

e The Michael Morcombe Guide to the Birds of Australia (Morcombe, 2011)

e A Field Guide to the Mammals of Australia 2nd ed. (Menkhorst and Knight, 2004); and

e Tracks, Scats and Other Traces: A field guide to Australian Mammals revised ed. (Triggs, 2004).

Where possible, fauna were photographed (from a distance or prior to release) using a digital camera
to assist with positive identification and to provide a photographic index of captured fauna. Fauna
recorded in the survey has been identified to species level where possible (Appendix D).

Descriptions of each fauna survey site are provided in Section 5.4. Assessments of general habitat
quality at each site have been made through consideration of the qualities described in Table 9.
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Table 9: Habitat Quality Definitions for Habitat Survey Sites*

Habitat Quality Assessment

Low Many fauna habitat elements in low quality areas have been removed or altered such as
mature, hollow-bearing trees, fallen timber and deep leaf litter. Remnants are often small in
size, contain a low number of indigenous species, support substantial weed infestations and are
poorly connected to other areas of remnant vegetation.

Moderate Some habitat components are present but others are lacking. Remnants may have a reasonably
intact understorey with ground log and litter layer of medium abundance and undisturbed.
Moderate abundance of hollows (various sizes). Connectivity with other remnant habitats in the
landscape may be limited or moderate.

High Most habitat components are present, with a complex vegetation community structure and a

high number of indigenous species. Remnants contain old-growth trees, a high abundance of
fallen timber, and a lack of weeds. Moderate to high abundance of hollows (various sizes).
Moderate to high connectivity with other areas of native vegetation.

* Table modified from Eyre et al. 2011

5.4.1.

Primary Site 1 - Eurombah Lateral

Primary site one is situated in an open riparian corridor located at approximately KP 9.2
(-26°01°24.92”, 149°4°53.619”) of the Spring Gully to Taloona Alignment Corridor. The
riparian corridor was a thin linear strip (to 90 m wide) surrounded by pastoral land without
significant connectivity to larger parcels of remnant vegetation. The site is situated on
Durham Creek, a stream order 4 watercourse, which possessed moderate sized ephemeral
pools along the creek bed at the time of survey. The site was ground-truthed as RE 11.3.25,
and possesses loamy sandy clay soils indicative of the alluvial riparian areas on land zone
3.Overall the site is degraded, very open with an understory that was sparse to absent.

The canopy on the creek bank is dominated by river oak (Casuarina cunninghamiana) and
Queensland blue gum (Eucalyptus tereticornis) to a height of 20-22 m. The canopy on the
alluvial terrace is dominated by poplar box (Eucalyptus populnea) and broad-leaved ironbark
(Eucalyptus fibrosa) to an average height of 15-18 m. The canopy supports a moderate
abundance of large hollows which were being used by arboreal mammals (including sugar
gliders and brush tail possums) at the time of survey. A moderate number of small hollows
(that have the potential to be used for nesting by native birds) and a low to moderate
abundance of dead stags were also observed within the site. No flowering plants were
present within the canopy layer at the time of the survey.

The shrub layer on the alluvial terrace is absent and sparse on the lower bank, where
scattered wilga (Geijera parviflora), false sandalwood (Eremophila mitchellii) and Acacia
spp. to a height of 6-8 m occurred throughout. This sparse shrub layer afforded limited
habitat value for terrestrial vertebrate fauna. Flowering Acacia spp. were present but sparse
within the shrub layer but did not appear to be attracting or supporting foraging habitat for
any vertebrate fauna.

The groundcover layer within the alluvial terrace is dense (80-100% cover) and dominated by
buffel grass (Cenchrus ciliaris). A limited abundance of native perennial grass species
including kangaroo grass (Themeda australis), Sporobolus sp. and umbrella cane grass
(Leptochloa digitata) occur throughout. Occasional spiny-headed mat-rush (Lomandra
longifolia), weeds including variegated thistle (Silybum marianum), Paterson’s curse (Echium
plantagineum), Mayne’s pest (Verbena aristigera), galvanised burr (Sclerolaena birchii) and
Noogoora bur (Xanthium pungens) and patches of bare ground are also present in the
groundcover layer. The lower bank is dominated by blady grass (Imperata cylindrica) with
spiny-headed mat-rush (Lomandra longifolia) (to 70%cover) and patches of bare ground (20-
30% cover) are present throughout. Occasional weeds are present on both the lower bank and
the alluvial terrace. The site possesses a low to moderate abundance of logs and a moderate
to high amount of fallen woody debris (including timber and branches) which occurs in close
proximity to the creek bank. Flowering forbs and seeding grasses were noted within the site
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at the time of the survey. The dense groundcover layer within and surrounding the site may
provide low to moderate quality habitat for amphibians and reptiles.

Overall the site is highly disturbed and has been subjected to historical clearing to within
50 m of the high bank. The site is being used for cattle grazing purposes, with cattle scats
and tracks observed throughout the pools within the creek bed. Evidence of feral pigs (Sus
scrofa) was also noted, with extensive diggings and rootings observed below some large
Queensland blue gum (Eucalyptus tereticornis). Extensive past clearing throughout the site
has led to the lack of sub-canopy and shrub layer. There is no evidence of recent fire at the
site however evidence of flooding within the last 10 years is noted, with debris extending to
the alluvial terrace and within the lower boughs of the canopy on the alluvial terrace.

Overall the site is expected to provide low to moderate quality habitat for terrestrial
vertebrate fauna in the area. The site and the surrounding area have been extensively
cleared and there is little to no connectivity between the site and larger tracts of remnant
vegetation. The strip of linear vegetation present along Durham Creek occurs to a maximum
width of approximately 90m and may provide a limited movement corridor for fauna
throughout the otherwise cleared landscape. There is a moderate abundance of hollows and
ephemeral pools present within the site which may provide marginal habitat for arboreal
mammals. No high quality habitat features were observed within the site and it is therefore
considered unlikely that this area provides significant habitat for listed threatened or EVNT
fauna species.

i

Figure 2: Primary Site 1 (Open Canopy with Absent Shrub Layer)

5.4.2. Secondary Site 3 - Eurombah Lateral
Secondary Site 3 is located at approximately KP 30 (-26.192, 149. 243) within the Alignment
Corridor in a thin linear strip (<20m wide) of DEHP mapped RE 11.3.25 / 11.3.2 situated
along a creek line which lies adjacent to Waikoloa - Wallumbilla Road. The site had been
extensively cleared to within 2 m of the high bank. A general representation of the site is
provided in Figure 6.
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The canopy layer is sparse (5% cover) to 10 m high and consisted of Queensland blue gum
(Eucalyptus tereticornis) and white cypress pine (Callitris glaucophylla).

The shrub layer is sparse (<5% cover) and dominated by wilga (Geijera parviflora).

The ground layer outside of the creek line is dominated by buffel grass (Cenchrus ciliaris) and
non-native pasture grasses. Within the creek the ground layer consisted of couch grass
(Cynodon dactylon), black spear grass (Heteropogon contortus), feathertop Rhodes grass
(Chloris virgata), kangaroo grass (Themeda triandra) and Lomandra spp. A moderate
abundance of weeds including Noogoora burr (Xanthium pungens) and black nightshade
(Solanum nigrum) occurred throughout the site.

Very few microhabitat elements were observed. Woody flood debris and partially submerged
stags occurred sparsely within the creek however significant clearing (in some cases to the
top of the high bank) had eliminated a number of crucial habitat elements including hollows,
complex vegetative structure, native ground cover, bark and leaf litter cover.

The site provides low quality habitat. This is attributable to the absence of a continuous
canopy of mature trees, the lack of hollows and an underdeveloped leaf litter layer. The
creek held small pools of water at the time of survey and may provide an ephemeral
watering point for transient and migratory species in times of flow. While the strip of
vegetation within the vicinity of the creek is narrow (<20 m wide) it may function as a
movement corridor to a larger patch of vegetation further south in an otherwise cleared
landscape.

Photograph 1: Eurombah Lateral Secondary Site 3 - Queensland blue gum (Eucalyptus
tereticornis) white cypress pine (Callitris glaucophylla) woodland on sandy soils
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5.4.3. Secondary Site 1

This site is situated in a strip of riparian vegetation adjacent to Kurrajong Gully, a mapped
stream order 3 watercourse and tributary of Slatehill Creek. This secondary site is located at
approximately KP 18.5(-26°03°7.56”, 149°11°14.58”) of the Alignment Corridor. The creek is
an ephemeral water source (Figure 3) that was dry at the time of the survey. The site
provides little connectivity besides the thin vegetation tract created by the riparian corridor.
The creek line is bordered by pastoral land and Roma-Taroom Road to the south. At the time
of the survey a drilling rig unit was operating within 500 m of the site and may have caused
noise disturbance.

The canopy is dominated by poplar box (Eucalyptus populnea), Queensland blue gum
(Eucalyptus tereticornis), river oak (Casuarina cunninghamiana) and the occasional
Clarkson’s bloodwood (Corymbia clarksoniana) to an average height of 20-22 m. The sub-
canopy is absent. There is a low abundance of large hollows and low to moderate number of
small hollows that may provide habitat for a number of native bird species and small arboreal
mammals. There are some large stags on the site which may also provide habitat for arboreal
mammals, micro-bats or specialist herpetofauna. There were no flowering plants in the
canopy layer at the time of the survey.

The shrub layer is sparse and composed of false sandalwood (Eremophila mitchellii), wilga
(Geijera parviflora), beefwood (Grevillea striata), weeping myall (Acacia pendula) and
Acacia sp., to an average height of 6-8 m. The shrub layer is being used by a number of small
to medium sized bird species (refer to species list in Appendix D). Acacia sp. are the only
flowering plants within the shrub layer but did not appear to provide a food resource for the
species present at the time of survey.

The groundcover layer is dominated by buffel grass (Cenchrus ciliaris) with native
groundcover species including twirly windmill grass (Enteropogon ramosus), and Themeda sp.
occurring occasionally throughout; Juncus sp. is present in the creek bed. A variety of weed
species occur throughout the site in low to moderate abundance and included Mayne’s pest
(Verbena aristigera), galvanised burr (Sclerolaena birchii), spear thistle (Cirsium vulgare),
stinking roger (Tagetes minuta) and a number of thistle species occur within the creek bed.
Flowering forbs and seeding grasses were present within the ground layer. A limited
abundance of large logs and woody debris (fallen branches) occur throughout the site
providing limited retreat sites for use by reptiles.

Site disturbance is moderate to high. At the time of survey the site and surrounding area was
being used for cattle grazing. Noise disturbance was also noted from both a drilling rig and
roadway (Roma-Taroom Road) located close to the site. The site has been subjected to
extensive historical clearing and in some places has been cleared to within 20m of the high
bank. There was no evidence of recent fire.

Overall the site provides low quality habitat and is considered unsuitable for permanent
inhabitation by terrestrial vertebrate fauna. This is likely because the site has been highly
disturbed and occurs as a degraded, narrow, riparian strip. The site may however be used as
a corridor for transient fauna to move through the surrounding cleared landscape.
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5.4.4.

. - . x . EF % " e - -'. R . e l’. '.-'-:'I -‘:
Figure 3: Secondary Site 1 (Riparian Vegetation on the Creek Line)

Secondary Site 2

Secondary site 2is located at approximately KP 21 (-26.047129, 149.1625265) in a thin
riparian corridor associated with Slatehill Creek (Figure 4). The landscape surrounding the
site has been subjected to broad scale historical clearing for cattle grazing purposes and
there is little connectivity throughout the landscape besides the vegetation tract created by
the riparian corridor.

The canopy layer is dominated by Queensland blue gum (Eucalyptus tereticornis) with
occasional Clarkson’s bloodwood (Corymbia clarksoniana) and river oak (Casuarina
cunninghamiana), narrow-leaved bottle tree (Brachychiton rupestris) and kurrajong
(Brachychiton populneus) scattered throughout. The canopy occurs to an average height of
20-22 m. The sub-canopy is comprised of juvenile canopy trees which occur to an average
height of 15-17 m. There are a moderate to high abundance of large hollows and a low
abundance of small hollows throughout the site. These hollows are potentially suitable for a
number of arboreal mammals and bird species.

The shrub layer is sparse and dominated by river tea tree (Melaleuca trichostachya) and
emergent river oak (Casuarina cunninghamiana) to an average height of 5-6 m.

The groundcover on the lower creek bank consists of common couch (Cynodon dactylon),
Juncus sp. and occasional spiny-headed mat-rush (Lomandra longifolia). The upper bank is
dominated by buffel grass (Cenchrus ciliaris) (80% cover) with a sparse abundance of native
perennial species including twirly windmill grass (Enteropogon ramosus), umbrella cane grass
(Leptochloa digitata) and kangaroo grass (Themeda australis) (20% cover) occurring
throughout. A low abundance of weed species occurred throughout the site and included
Mayne’s pest (Verbena aristigera), spear thistle (Cirsium vulgare), Noogoora burr (Xanthium
pungens), various thistle species and the occasional velvet pear tree (Opuntia tomentosa).
There are few logs, fallen timber and branches in the groundcover layer providing a limited
number of suitable retreats for reptiles that may inhabit or pass through the area. Small
diggings were also evident at this site and likely attributable to small mammals
burrowing/foraging.
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Site disturbance is moderate. This is attributable to the evidence of historical clearing within
and surrounding the site and disturbances to the area as a result of cattle grazing activity.
There is little surrounding remnant vegetation. Evidence of frequent cattle activity was
noted (grazing, scats and tracks). There is no evidence of recent fire and no obvious signs of
recent flooding events along this point of the creek.

Overall the site provides low quality habitat and is considered unsuitable for permanent
inhabitancy by terrestrial vertebrate fauna. This is attributable to the fact that the site has
been highly disturbed and occurs as a degraded, narrow, riparian strip. The site may however
be used as a corridor for fauna movement through the surrounding landscape. The site
provides a semi-permanent water source, a moderate abundance of large hollows and
minimal abundance of stags and fallen timber. Given the level of degradation within the
surrounding area it is possible that this site may be used as a refuge by reptiles and
amphibians and a watering point by transient and mobile fauna species.

'l

Figure 4: Secondary Site 2 (Slatehill Creek)
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6. Pre-clearance Survey Results

6.1. Flora Assessment

6.1.1. Threatened Ecological Communities (TECs)
Potential Presence

The EPBC Act Protected Matters search indicates that four TECs listed under the EPBC Act
could potentially occur within the Alignment Corridor as shown in Table 10.

Table 10: TECs Identified in the Database Search

TEC EPBC Act Status Type of Presence

Brigalow (Acacia harpophylla dominant and Endangered Known to occur within the area
co-dominant)

Coolibah - Black Box Woodlands of the Endangered Likely to occur within the area
Darling Riverine Plains and the Brigalow Belt
South Bioregions

Semi-evergreen vine thickets of the Endangered Likely to occur within the area
Brigalow Belt (North and South) and
Nandewar Bioregions

Weeping Myall Woodlands Endangered Likely to occur within the area

Actual Presence
No TECs were identified in the Alignment Corridor.

An Endangered RE consisting of 11.9.10/11.3.1 was verified at approximately KP 12.5
however RE 11.9.10 is not part of the Brigalow (Acacia harpophylla dominant and co-
dominant) listing. RE 11.3.1 is part of the listing, however no contiguous patch of that RE was
present in the mapped community that was large enough to meet the current TEC listing
criteria.

6.1.2. Regional Ecosystems and High Value Regrowth

Two Endangered and four Of Concern (Biodiversity Status) REs occur within the Alignment
Corridor.

Information relating to the ground-truthed REs is provided in Table 11. Ground-truthed
vegetation communities of non-remnant status surveyed within the Alignment Corridor are
presented in Appendix E. The presence and extent of Ground-truthed REs (GTREs) within the
Alignment Corridor is illustrated in Appendix B-Figure B1.

No High Value Regrowth was ground truthed in the Spring Gully Taloona Alignment Corridor.
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Table 11: Ground-truthed REs and HVR Vegetation

Actual RE  Vegetation Description

Vegetation Communities ldentified and Equivalent RE

11.3.25g

11.3.25g

11.3.25

Ephemeral watercourse with semi-permanent waterholes, seasonal
vegetation and fringing woodland, the canopy supports Queensland blue gum
(Eucalyptus tereticornis), river oak (Casuarina cunninghamiana), rough -
barked apple (Angophora floribunda), silver-leaved ironbark (Eucalyptus
melanophloia) and poplar box (Eucalyptus populnea) with a sub-canopy of
river oak (Casuarina cunninghamiana), wilga (Geijera parviflora) and
Notelaea sp. The shrub layer was absent and pastural species included
Aristida spp, buffel grass (Cenchrus ciliata) and spiny-headed mat rush
(Lomandra longifolia).

Ephemeral watercourse with semi-permanent waterholes, seasonal
vegetation and fringing woodland, the canopy supports Queensland blue gum
(Eucalyptus tereticornis), river oak (Casuarina cunninghamiana), rough -
barked apple (Angophora floribunda), silver-leaved ironbark (Eucalyptus
melanophloia) and poplar box (Eucalyptus populnea) with a sub-canopy of
river oak (Casuarina cunninghamiana), wilga (Geijera parviflora) and
Notelaea sp. The shrub layer was absent and pastural species included
Aristida spp, buffel grass (Cenchrus ciliata) and spiny-headed mat rush
(Lomandra longifolia).

Ephemeral watercourse with semi-permanent waterholes, seasonal
vegetation and fringing woodland. The canopy was dominated by forest red
gum (Eucalyptus tereticornis). Sub-canopy species included silver-leaved
ironbark (Eucalyptus melanophloia), rough-barked apple (Angophora
floribunda), Poplar box (Eucalyptus populnea), Clarkson’s bloodwood
(Corymbia clarksoniana), brigalow (Acacia harpophylla) and Casuarina spp.
The shrub layer was predominantly false sandalwood (Eremophila mitchellii)
and Wilga (Geijera parviflora) with no pasture species present.
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Actual RE  Vegetation Description

11.9.10/ | This area is highly disturbed and occurs on the border of non-remnant

11.3.1 vegetation, the canopy comprises poplar box (Eucalyptus populnea),
brigalow (Acacia harpophylla) and belah (Casuarina cristata). The sub-
canopy was a combination of brigalow (Acacia harpophylla), false
sandalwood (Eremophila mitchellii), wilga (Geijera parvifolia), poplar box
(Eucalyptus populnea), emu apple (Owenia acidula) and sandalwood
(Santalum lanceolatum). The shrub layer comprised wilga (Geijera
parvifolia), false sandalwood (Eremophila mitchellii), emergent poplar box
(Eucalyptus populnea), brigalow (Acacia harpophylla), whitewood (Atalaya
hemiglauca), dogwood (Eremophila deserti) and desert lime (Citrus glauca).
A number of native and introduced pastoral grasses occurring in the
RE include Chloris spp., buffel grass (Cenchrus ciliaris), white spear grass
(Aristida leptopoda), feathertop wiregrass (Aristida latifolia),Chloris spp.,
brigalow grass(Paspalidium caespitosum) and plump windmill grass(Chloris
ventricose).

11.9.10 The canopy comprised poplar box (Eucalyptus populnea), brigalow (Acacia
harpophylla) and belah (Casuarina cristata). The sub-canopy was a
combination of brigalow (Acacia harpophylla), false-sandalwood (Eremophila
mitchellii), wilga (Geijera parvifolia), poplar box (Eucalyptus populnea),
emu apple (Owenia acidula) and sandalwood (Santalum lanceolatum). The
shrub layer comprised wilga (Geijera parvifolia), false sandalwood
(Eremophila mitchellii), emergent poplar box (Eucalyptus populnea),
brigalow (Acacia harpophylla), whitewood (Atalaya hemiglauca), dogwood
(Eremophila deserti) and desert lime (Citrus glauca). A number of native
and introduced pastoral grasses occurring in the RE include Chloris spp.,
buffel grass (Cenchrus ciliaris), white spear grass (Aristida leptopoda),
feathertop wiregrass (Aristida latifolia),Chloris spp., brigalow
grass(Paspalidium caespitosum) and plump windmill grass(Chloris
ventricose).
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Actual RE  Vegetation Description

11.9.10/ | The area was significantly disturbed with a canopy comprised of poplar box

11.3.1 (Eucalyptus populnea), brigalow (Acacia harpophylla) and belah (Casuarina
cristata). The sub-canopy contained poplar box (Eucalyptus populnea),
brigalow (Acacia harpophylla),belah (Casuarina cristata), false sandalwood
(Eremophila mitchellii), wilga (Geijera parvifolia), emu apple (Owenia
acidula) and Northern sandalwood(Santalum lanceolatum).The area
contained a flourishing shrub layer of wilga (Geijera parvifolia),false
sandalwood (Eremophila mitchellii),poplar box (Eucalyptus
populnea),brigalow (Acacia harpophylla),whitewood (Atalaya hemiglauca)
and turkey bush (Eremophila deserti).

11.3.6 The canopy layer includes silver-leaved ironbark (Eucalyptus melanophloia),
Queensland blue gum (Eucalyptus tereticornis), belah (Casuarina cristata)
and willow wattle (Acacia salicina). The shrub layer consists of wilga
(Geijera parviflora) and ironwood (Acacia excelsa). The dominant pastoral
species present is buffel grass (Cenchrus ciliata).

11.3.25 Ephemeral watercourse with semi-permanent waterholes, seasonal
vegetation and fringing woodland. The canopy consisted of poplar box
(Eucalyptus populnea), silver-leaved ironbark (Eucalyptus melanophloia) and
white cypress (Callitris glaucophylla). The shrub layer is absent. The ground
cover consisted of buffel grass (Cenchrus ciliaris), kangaroo grass (Themeda
triandra), Austrostipa spp., Rhodes grass (Chloris gayana), Chloris spp.,
Aristida spp, spiny-headed mat rush (Lomandra longifolia).
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The total areas of each RE classification (by Biodiversity Status) within the Spring Gully to
Taloona Alignment Corridor are listed in Table 12.

Table 12: Area of RE (by Biodiversity Status)

RE Classification (Biodiversity Status) Totgllagrea
Endangered 0.1
Of Concern 1.1
No Concern at Present 0
HVR (No Concern at Present) 0
Non-remnant 99.1
TOTAL 100.3
6.1.3. Recorded Flora Species
A combined total of 55 flora species were recorded during the flora survey of the Spring Gully
to Taloona Pipeline. The details of these species including the scientific name, common
name, and legislative status are provided in Appendix C.
6.1.4. Listed Threatened Flora Species
No listed threatened flora species were observed. Target species were Cadellia pentastylis
(ooline) and Commersonia argentea, both listed as Vulnerable; and Tylophora linearis and
Eriocaulon carsonii, listed as Endangered under the EPBC Act. Three of these species are
woody evergreen canopy species, are readily identifiable and would have been visible at the
time of survey. Eriocaulon carsonii is a smaller perennial herb and was actively targeted
during surveys of the entire alignment.
6.1.5. EVNT-only Flora Species
No EVNT-only flora species were observed in the Spring Gully to Taloona Alignment Corridor.
Target species were Eriocaulon carsonii subsp. orientale, listed as Endangered, and
Sporobolus partimpatens, listed as Near Threatened under the NC Act. Each of these species
is a small, ground layer species and was actively targeted during surveys of the entire
alignment.
6.1.6. Essential Habitat
No Essential Habitat mapped by DEHP occurs in the Spring Gully to Taloona Alignment
Corridor.
6.1.7. Other Flora Species
The details of all species including scientific name and common name, and legislative status
are given in Appendix C.
6.1.8. Pest Flora Species
Three pest flora species were identified during surveys. Two of the species belong to the
genus Opuntia, being the common pest pear (Opuntia stricta) and velvety tree pear (Opuntia
tomentosa). These species are listed as Class 2 pests under the LP Act (2002) and Weeds of
National Significance (WoNS). These species are widespread, occurring throughout the
Alignment Corridor. Velvety tree pear is the most abundant of the exotic flora species.
A common agricultural weed, mimosa bush (Vachellia farnesiana) was also identified. This
species is heavily clustered between approximately KP 9.8- 11.1, with only single and
isolated individuals identified outside this range.
Doc Ref:Q-8236-15-RP-0001_01 Revision: 1 Page 41 of 123

Western HPGN, Australia Pacific LNG Upstream Project
Uncontrolled when printed unless issued and stamped Controlled Copy.



Pre-Clearance Survey Report - Spring Gully Taloona High Pressure Gas Pipeline Project Report

Weed densities have not been estimated as part of this report; though data sufficient to
support density estimates were collected during the survey.
6.1.9. Environmentally Sensitive Areas

No Category A ESAs have been mapped or ground-truthed within or in proximity to the
Alignment Corridor. Category B and C ESA are described below in Table 13 and Table 14
respectively.

Table 13: Category B ESAs

Mapped " KP Area . .

ESA by DEHP KP In out* (ha) Comments/Field Validation

Endangered No 12.574 | 12.622 0.05 Ground truthed as Endangered

RE 11.9.10 RE 11.9.10. This community is
therefore a Category B ESA.

Endangered No 12.564 | 12.585 0.04 Ground truthed as Endangered

RE 11.9.10/11.3.1 12.595 12.632 RE 11.9.10/11.3.1. This community
is therefore a Category B ESA with
an incursion of RE 11.3.1.

Endangered Yes 19.346 | 19.441 0.3 Ground truthed as Of Concern

RE 11.3.2/11.9.5 RE 11.3.6, therefore a Category C

ESA.

Note *: KPs are derived from GTRE mapping and therefore may not match those stated in Australia Pacific LNG
Project - Western HPGN Desktop Assessment and Key Ecological Issues Report (Q-1803-15-RP-0010).

Table 14: Category C ESAs

Mapped KP Area

" . S
ESA by DEHP KP In out* (ha) Comments / field validation

Of Concern Yes 8.995 9.078 0.3 Ground truthed as RE 11.3.25¢g, an
RE 11.3.25/11.3.2 Of Concern RE and Category C ESA.
Of Concern Yes 10.149 = 10.214 0.2 Ground truthed as RE 11.3.25, an Of
RE 11.3.25/11.3.2 Concern RE and Category C ESA.

Of Concern Yes 21.972  22.067 0.4 Ground truthed as RE 11.3.25, an Of
RE 11.3.25 Concern RE and Category C ESA.

Note *: KPs are derived from GTRE mapping and therefore may not match those stated in Australia Pacific LNG
Project - Western HPGN Desktop Assessment and Key Ecological Issues Report (Q-1803-15-RP-0010).

6.2. Fauna Assessment

6.2.1. Recorded Fauna Species

A total of 49native fauna species were identified during the preclearance surveys. These
included:

e 32 bird species

e 2 reptiles species

e 4 amphibian species

e 8 mammal species; and

e 3introduced pest species.

While most species were physically observed or heard, some species were assumed to be
present from scats or diggings. A list of species detected and the type of recording is
provided in Appendix D.

6.2.2. Listed Threatened Fauna Species
No listed threatened fauna species were observed during the fauna surveys.
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Preferred and Niche Habitat

Habitat assessments for each target listed threatened fauna species identified and mapped
the presence of potential preferred and/or niche habitat occurring within the 30 m ROW
(methodology discussed in Sections 5.2.6 and Sections 5.2.7).

Listed threatened fauna species identified as having preferred and/or niche habitat within
the ROW, along with a summary of preferred and niche habitat, are discussed in Table 15.
Appendix A discusses those listed threatened fauna species that desktop assessments
identified as potentially occurring within the Alignment Corridor, for which preferred and
niche habitat within the ROW was found to be absent.
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Table 15: Areas of Preferred and Niche Habitat for Listed Threatened Fauna Species*

Location of Specific Niche
EPBC NC Habitat within ROW
CEInIme Scientific Name Act ACt Preferred Habitat A
Name Listi Listin _rec’_:l
1sting g KPIn  KPOut  Within
ROW (ha)

Birds

fork-tailed Apus pacificus M SLC Preferred Habitat Entire Entire 100.3

swift The fork-tailed swift is a migratory, highly mobile insectivorous species that ROW ROW
feeds on the wing. The species has been recorded within a broad range of
habitats including above inland plains, above foothills and coastal areas
(DSEWPaC, 2012c).

This species has the potential to occur within all RE types along the ROW.

It is difficult to quantify specific microhabitat features for this species given its
ability to persist in such a wide array of habitats.

Niche Habitat n/a n/a n/a

No niche habitat for this species occurs within the ROW. This species is highly
mobile, capable of foraging in a wide variety of habitats, is thought to feed and
roost on the wing (Morcombe, 2011) and does not breed in Australia (DSEWPaC,
2012c). No habitat identified along the ROW is considered crucial to the long-
term survivability of the species.

squatter Geophaps \" \Y Preferred Habitat Entire Entire 100.3

pigeon scripta scripta The squatter pigeon is a highly mobile species that nests and forages on the ROW ROW
(southern) ground in grassy woodlands and open forests (DSEWPaC, 2012j). This species has

also been observed in disturbed habitats and has the potential to occur in REs,

HVR and disturbed areas throughout the ROW and surrounds.

This species has the potential to occur within all RE types as well as non-
remnant vegetation along the ROW.

Important microhabitat features for this species include areas of moderate to
dense groundcover.

Niche Habitat 10.149 10.213 Total 0.5

Although this species is known to occur in a wide array of remnant and non- 21.901 @ 22.066
remnant habitats, niche habitat for this species was defined based on the

occurrence of moderate to dense groundcover within remnant areas of

associated GTRE 11.3.25. These patches provide suitably dense ground cover

required by this species for roosting and breeding habitat.
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NC
EPBC
SR Scientific Name Act ACt
Name . Listin
Listing
g
white-throated = Hirundapus M SLC
needletail caudacutus
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Preferred Habitat

Preferred Habitat

The white-throated needletail is a highly mobile species capable of foraging over
a wide variety of habitat types throughout its distribution (DSEWPaC, 2012k).
This species does not breed in Australia and is believed to forage almost
exclusively on the wing (DSEWPaC, 2012k).

This species can potentially use any RE as well as areas of non-remnant
vegetation within the ROW for foraging purposes.

It is difficult to quantify specific microhabitat features for this species given its
ability to persist in such a wide array of habitats.

Niche Habitat

No niche habitat exists within the ROW for this species. This species does not
breed in Australia, is thought to forage almost exclusively on the wing and is
capable of utilising abroad range of RE and non-remnant habitats for roosting
(DSEWPaC, 2012k). Therefore no habitat identified along the ROW is considered
crucial to the long-term survivability of the species.

Project Report

Location of Specific Niche
Habitat within ROW

Area
KP In KP Out Within
ROW (ha)
Entire Entire 100.3
ROW ROW
n/a n/a n/a
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Common .
Scientific Name

Name

rainbow bee- Merops ornatus

eater
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NC
Act
Listin
g

SLC

Preferred Habitat

Preferred Habitat

The rainbow bee-eater primarily resides in open forests and woodlands,
shrublands, and in various cleared or semi-cleared habitats, including farmland
and areas of human habitation (Higgins, 1999). This species is typically observed
in open, cleared or lightly timbered areas that are often located in proximity to
permanent water (DSEWPaC, 2012n).

This species may be observed foraging in all remnant and non-remnant
vegetation throughout the ROW, particularly within proximity to watercourses.

Important microhabitat features for this species include areas of riparian
vegetation in proximity to ephemeral to permanent waterways and sections of
exposed bank on suitable substrate for nest burrows.

Niche Habitat

Niche habitat for this species was identified within the ROW in sections of

GTRE 11.3.6, 11.3.25 and11.3.25g. These patches were adjacent or in close
proximity to waterways and supported riparian vegetation and exposed banks or
other suitable substrate that provide habitat for nesting.

Project Report

Location of Specific Niche
Habitat within ROW

Area
KP In KP Out Within
ROW (ha)
Entire Entire 100.3
ROW ROW
8.995 9.024
9.016 9.077 Total
10.149 10.213 1.2
12.563 12.632
19.346 19.446
21.901 22.066
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Location of Specific Niche

epec  NC Habitat within ROW

Common . e Act .
Name Scientific Name Act Listin Preferred Habitat Area

Listing g KP In KP Out Within
ROW (ha)

satin Myiagra M SLC Preferred Habitat 10.149 10.213 Total

flycatcher cyanoleuca The satin flycatcher typically inhabits moister forests dominated by eucalyptus 21.901  22.066 0.5
species near wetlands or waterways (DSEWPaC, 20120). The species also occurs
in eucalypt woodlands supporting an open understory with grass groundcover
(DSEWPaC, 20120). The satin flycatcher typically uses the dense wet gullies of
heavy eucalypt forest for breeding habitat (Morcombe, 2011).

RE11.3.25 is the only RE identified within the ROW that has been associated
with this species.

Microhabitat features utilised by this species include large or well-connected
patches of associated RE.

Due to the heavily modified nature of vegetation communities traversed by this
pipeline, preferred habitat for this species was restricted to patches of
GTRE 11.3.25associated with moderately well-connected riparian corridors.

Niche Habitat n/a n/a n/a

No niche habitat for this species was identified within the ROW. Although
preferred habitat for this species was identified within patches of RE 11.3.25
within the ROW, these patches did not support suitable moist dense forest
habitat required by the species for breeding. The patches may potentially be
utilised as movement corridors or provide some opportunities for foraging and
roosting however, the patches are not considered crucial to the long-term
survivability of the species.
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Location of Specific Niche
EPBC NC Habitat within ROW
CEInIme Scientific Name Act ACt Preferred Habitat A
Name Listi Listin _rec’_:l
1sting g KPIn  KPOut  Within
ROW (ha)

rufous fantail Rhipidura M SLC Preferred Habitat 10.149 10.213 Total 0.5
rufifrons The rufous fantail typically inhabits wet sclerophyll forests, frequently in 21.901 = 22.066
wooded gullies (DSEWPaC, 2012t). The species has also been observed in
subtropical to temperate rainforest, drier sclerophyll forests and woodlands
supporting a shrub or heath understory and disturbed habitats (DSEWPaC,
2012t). The rufous fantail requires wet dense forest for breeding.

Microhabitat features utilised by this species include moderate to large well-
connected patches of associated RE and ephemeral to permanent water with
permanent riparian vegetation. Two patches of RE 11.3.25 located along the
ROW were assessed as potentially meeting these requirements and are therefore
defined as preferred habitat.

Niche Habitat n/a n/a n/a

Although preferred habitat for this species occurs within RE 11.3.25 along a
variety of riparian corridors, these areas are not well connected and support
little suitable moist dense forest habitat that is required by the species for long
term habitation and breeding. These areas may provide some foraging and
roosting opportunities, however these areas are not considered crucial to the
long-term survivability of the species.
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NC
EPBC
SR Scientific Name Act ACt
Name . Listin
Listing
g
Mammals
koala Phascolarctos \Y SLC

cinereus

Doc Ref:Q-8236-15-RP-0001_01 Revision: 1
Western HPGN, Australia Pacific LNG Upstream Project
Uncontrolled when printed unless issued and stamped Controlled Copy.

Preferred Habitat

Preferred Habitat

Koalas inhabit a range of temperate, sub-tropical and tropical forest, woodland
and semi-arid communities dominated by species from the genus Eucalyptus
which forms the species food source (Martin and Handasyde, 1999;

DSEWPaC, 2012y). The distribution of the Koala is also affected by altitude
(limited to <800 m above sea level), temperature and, in the drier areas of their
range, leaf moisture (Munks et al., 1996).

Habitat identified within the ROW capable of supporting this species was
restricted to RE 11.2.25.

Important microhabitat features for the koala include moderate to large or well-
connected areas of associated REs and the existence of food trees. Preferred
habitat for this species within the ROW was restricted to two areas of RE
11.3.25.

Niche Habitat

Niche habitat for this species occurs within the ROW in two large/well-
connected sections of RE 11.3.25 that provide suitable food and shelter trees.
This species has been recorded throughout the broader gas field area.

Project Report
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Location of Specific Niche

EPBC NC Habitat within ROW
(Celilie Scientific Name Act ACt Preferred Habitat A
Name Listi Listin rea
Isting g KPIn KPOut  Within
ROW (ha)
Reptiles
Fitzroy River Rheodytes \" \" Preferred Habitat 9 9 0.04
turtle leukops The Fitzroy River turtle prefers rivers with large, deep pools with high water

clarity and connected by shallow riffles (DSEWPaC, 2012z). Preferable substrate
includes rocky, gravelly or sandy substrates (DSEWPaC, 2012z). Substrates were
not assessed as part of the terrestrial flora and fauna surveys and therefore are
not noted in the analysis of micro-habitat features undertaken for all other
species. A specific assessment was undertaken during aquatic values surveys.

This species is known to inhabit flowing streams and permanent waterbodies and
in the dry season may be found in large slow-flowing pools and non-flowing
permanent waterholes (EPA, 2007). Eurombah Creek (KP 9.0) potentially
provides suitable habitat for this EVNT turtle species.

As an aquatic species, preferred habitat assessment for the Fitzroy river turtle is

based on the quality of aquatic systems within the ROW and the area of habitat
is calculated accordingly.

Niche Habitat n/a n/a n/a
Surveys performed during the aquatic values assessment determined there is no

niche habitat for the Fitzroy River turtle. Although Eurombah Creek may support

this species it lacked suitable substrates with large deep pools with low turbidity

connected by shallow riffles that would be required to support this species for

long periods of time. No habitat critical to the local survivability of the species

was identified.

* Ecological survey was restricted to a 40 m wide Alignment Corridor and observations of environs visible adjacent to the proposed disturbance area. Information is not available at
a suitable level of detail to facilitate preferred and niche habitat assessment beyond this area. Therefore, any area within the Alignment Corridor identified as preferred or niche
habitat will be described as such, irrespective of potentially similar habitat located in the surrounding area.
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6.2.3. EVNT-only Fauna Species
No EVNT-only species were identified during field surveys.

Habitat assessments for each EVNT-only fauna species potentially occurring within the Spring
Gully Taloona Pipeline ROW were undertaken to identify and map the presence of potential
preferred habitat within the Alignment Corridor (methodology discussed in Section 5.2.7).
Preferred habitat for EVNT-only species is based only on known RE associations. All EVNT-
only fauna species identified as potentially occurring within the ROW, along with a summary
of their preferred habitat are presented in Table 16.
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Common Name Scientific Name N.C '.A‘Ct
Listing

Amphibians

rough collared Cyclorana NT

frog verrucosa

Mammals

platypus Ornithorhynchus SLC

anatinus
Short-beaked Tachyglossus SLC
Echidna aculeatus
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Table 16: Habitat for EVNT-only Fauna Species

Preferred Habitat Locations/REs

The rough collared frog prefers habitat near seasonal ponds,
swamps, creeks and claypans in woodlands and open country
(Tyler and Knight 2011). This species is commonly found in black
soil plains flooded by heavy summer rains and also sandy loams.

One area of RE 11.3.25was assessed as capable of supporting this
species due to soil composition and is therefore defined as
preferred habitat.

The platypus is a semi-aquatic mammal typically inhabiting
streams and freshwater bodies with steep-sided well vegetated
banks and shallow channels (Menkhorst and Knight, 2004). Bank
soil must have a significant clay component to provide stability
for the nest and shelter burrows which are excavated by this
species (Van Dyck and Strahan, 2008).

A specific assessment was undertaken during aquatic values
surveys. Preferred habitat assessment for the platypus is based on
the quality of aquatic systems within the ROW and the area of
habitat is calculated accordingly.

Echidnas occupy a diverse array of habitats and are known from
mild coastal areas, deserts, forests, to above the snow line (Nicol
& Andersen, 2007). Echidnas can persist anywhere with a
sufficient supply of ants and termites, however are unlikely to be
found within cleared farm lands, upland rainforests and fern
gullies (Cronin, 2008).

REs on the ROW where this species has potential habitat include
RE 11.3.25g on Slatehill and Eurombah Creek within remnant
riparian woodland, RE 11.9.10, RE 11.3.25 and RE 11.3.6 occurring
within the ROW.

KP In

21.901

6.4
6.8

19.4
22

8.995
9.016
9.072
10.149
12.563
12.570
12.595
19.346
21.901

KP Out

22.066

6.4
6.8

19.4
22

9.024
9.078
9.077
10.213
12.584
12.622
12.632
19.446
22.066
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ROW

0.4

Total
0.1

Total
1.2
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Common Name Scientific Name N.C '.A‘Ct
Listing
Little pied bat Chalinolobus NT
picatus

Doc Ref:Q-8236-15-RP-0001_01 Revision: 1
Western HPGN, Australia Pacific LNG Upstream Project
Uncontrolled when printed unless issued and stamped Controlled Copy.

Preferred Habitat Locations/REs KP In
The little pied bat typically occurs in dry open forests, woodland 10.149
and mallee habitats and is capable of long flights to obtain water 21.901

(Van Dyck and Straha, 2008). The species has also been captured
in Callitris dominated forests (Churchill, 2008). This species can
roost in a variety of habitats including trees, caves abandoned
mines and buildings (Churchill, 2008).

KP Out

10.213
22.066

Project Report

Area within
ROW

Total
0.5
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6.2.4. Pest Fauna Species
Two Class 2 pest fauna species, declared under the LP Act were recorded during the fauna survey:
o feral pig (Sus scrofa), diggings observed at Site 1(Primary Site) on the bank of the creek; and

e European rabbit (Oryctolagus cuniculus), species identified during spotlight searches at Site 1(Primary Site) within open pastural lands
surrounding the riparian corridor.

One non-declared pest fauna species, the cane toad (Rhinella marina), was identified by its call at Primary Fauna Site 1within the creek bed.

6.3. BAAM Constraints
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The Gas Fields Development area has been subject to broad environmental constraints mapping
previously prepared by BAAM for the Project as part of the EIS. This mapping assigns a constraint
category ranging from 1 (highest constraint) to 7 (lowest constraint) to mapped ecological features.
BAAM constraints mapping is referenced in the EPBC Act Approval for the Gas Fields (EPBC 2009/4974)
in Condition 5. The location of linear and non-linear infrastructure within category 1-4 constraint
areas must be justified in accordance with the approval conditions.

6.3.1. BAAM Category 1Areas

There are no mapped BAAM Category 1 areas transected by the Alignment Corridor.

6.3.2. BAAM Category 2-4 Areas

In accordance with Condition 5 (I) of the EPBC Act approval, clearing of BAAM Category 2-4 areas
should be avoided unless impact to any of these areas is justified given other constraints, and the
impact on any listed threatened will be minimal, short term and recoverable.

A patch of 11.9.5/11.9.4b, as mapped by DEHP, was identified at approximately KP 18.4by BAAM as
Category 2.This patch of vegetation has been ground-truthed as RE 11.3.6, an Of Concern RE. The
structure, condition and measures to be adopted to minimise impacts to this RE is set out in Table 18.

This Alignment Corridor will directly impact a 95 m tract of 11.3.6 vegetation, approximately 0.2 ha in
size, between KP 19.3 to KP 19.4. Alternative options were not available in this area due to Cultural
Heritage constraints and management and mitigation measures must be implemented in accordance
with the recommendations in Error! Reference source not found.and APLNGs TFMP (Q-LNGO01-15-MP-
0113).

6.4. Wetlands and Watercourses

An aquatic values survey of the Spring Gully to Taloona alignment corridor was performed by a
DSEWPaC approved aquatic ecologist (David Moore) in July 2012. The surveys sought to assess the
aquatic values along the Alignment Corridor by visiting all mapped watercourses and wetlands. Land
access constraints prevented this occurring in some instances.

At each accessible site, aquatic ecology assessments were undertaken and fish and macro-invertebrate
sampling was undertaken where sufficient wetted habitat was present at the time of the site visit. A
more detailed treatment of the results and recommendations from this survey is documented in the
Aquatic Values Survey Report (Q-1803-15-RP-0018).

6.4.1. Wetlands

No Wetlands of International Significance (Ramsar wetlands) were identified in proximity to
the alignment corridor. The nearest DEHP mapped wetland is approximately 6 km east of the
Alignment Corridor at KP 6. This wetland will not be directly or indirectly impacted by the
construction of the Spring Gully to Taloona Pipeline.

A number of Great Artesian Basin (GAB) Spring Wetlands, considered wetlands of national
importance, are located in the vicinity of the Spring Gully to Taloona Alignment Corridor.
The closest occurrence of these recharge springs is approximately 20 km north of the
Alignment Corridor. The recharge springs will therefore not be impacted.

In addition to those mapped wetlands identified through desktop searches, for the purpose of
this assessment those unmapped wetlands that met the definition of a wetland included in
the Eastern High Pressure Gas Network EA (PEN101808610) were also considered. Wetlands
are defined per the Queensland Wetlands Program and are taken to be areas of permanent or
periodic/intermittent inundation, with water that is static or flowing fresh, brackish or salt,
including areas of marine water, the depth of which at low tide does not exceed six metres.

To be classified as a wetland, the area must have one or more of the following attributes:

e At least periodically, the land supports plants or animals that are adapted to and
dependent on living in wet conditions for at least part of their life cycle; or
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6.4.2.

e The substratum is predominantly undrained soils that are saturated, flooded or ponded
long enough to develop anaerobic conditions in the upper layers; or

e The substratum is not soil and is saturated with water, or covered by water at some
time.

For the purposes of Chapter 5A (Environmental Protection Act (Qld) 1994) activities,
wetlands do not include those that are defined in the document entitled Wetland Mapping
and Classification Methodology (DERM, 2005) as:

e H2M1 Riverine or ex-riverine (lacustrine) water bodies associated with dams and weirs
located in a channel

e H2M3p Ponded pastures

e H2M5 Palustrine/lacustrine water bodies where ecological character has changed due
to gross mechanical disturbance (e.g. cropping)

e H2M®6 Palustrine/lacustrine water bodies that have been converted, completely or
mostly, to a ring tank or other controlled storage

e H2M7 Riverine water bodies that have been converted mostly to canals or irrigation
channels

e H3C1 Artificial stand-alone water storages not within a natural water body or channel;
or

e H3C2 Artificial Channel drain/canal - bore drains, swales, bores and irrigation channel
overflows/ponding.

The detailed walk-through of the alignment corridor did not identify any unmapped wetlands
that met the definition above, within the alignment corridor.

Field survey found no evidence that the land traversed by the Spring Gully Taloona pipeline
Alignment Corridor supports species dependant on wetted conditions (flora survey and
habitat assessment). No gilgai appeared to be saturated long enough to lose contact with the
atmosphere (become anaerobic) and the substratum is soil (verified by soil survey). The
aquatic survey traversed the area of the gilgai in proximity to the Alignment Corridor
however it had no driver to remark on the gilgai as an aquatic value.

Watercourses

For the purposes of this report, the definition of a watercourse is derived from the Water
Act 2000. The Water Act 2000 defines a watercourse as a river, creek or other stream,
including a stream in the form of an anabranch or a tributary, in which water flows
permanently or intermittently, regardless of the frequency of flow events. However, a
watercourse does not include a drainage feature. Watercourse type is defined by stream
order (Strahler, 1952) with stream order 1 being the smallest system to stream order 8 being
the largest system.

The Alignment Corridor traverses the Dawson River sub-catchment, which is part of the
north-easterly draining Fitzroy River catchment. The Alignment Corridor transects fifteen
mapped watercourses. A summary of the watercourses intersected by the Alignment Corridor
along with information on location and stream order is presented in Table 17.
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6.4.3.

Project Report

Table 17: Watercourses intersected by the Spring Gully Taloona Pipeline Alignment
Corridor

Location
Tributary of Eurombah
Creek (west branch)

Tributary of Eurombah
Creek (west branch)

Eurombah Creek
Durham Creek

Tributary of Eurombah
Creek (south branch)

Tributary of Eurombah
Creek (south branch)

Tributary of Eurombah
Creek (south branch)

Tributary of Kurrajong
Gully (north branch)

Kurrajong Gully

Tributary of Kurrajong
Gully (south branch)

Slatehill Creek

Tributary of Pear Gully
(east branch)

Tributary of Pear Gully
(east branch)

Tributary of Slatehill
Creek (south branch)

Tributary of Slatehill
Creek (south branch)

Threatened Aquatic Fauna

Catchment

Dawson River (part
of the broader
Fitzroy River)

Stream
Order

1

KP
(Rev B)
5.6
6.8

9.0
9.5
11.1

11.7

13.6

17.1

18.5
19.4

21.0
21.7

22.4

23.1

23.4

Latitude
(®)
-25.991263
-26.001809

-26.021487
-26.024902
-26.031983

-26.034218

-26.040509

-26.045343

-26.047078
-26.050612

-26.051752
-26.051575

-26.052212

-26.052696

-26.052981

Longitude
()
149.080879
149.081154

149.082204
149.082372
149.095952

149.100461

149.118164

149.149018

149.162720
149.170730

149.187109
149.193135

149.200480

149.207312

149.209852

Database searches undertaken for the Western HPGN Desktop Assessment and Key Ecological
Constraints Report (Q-1803-15-RP-0010) indicate that the Fitzroy River turtle (Rheodytes
leukops) potentially occurs within the Alignment Corridor. The Fitzroy River turtle
(Rheodytes leukops) is listed as Vulnerable under both the EPBC Act and NC Act. It inhabits
flowing streams and permanent waterbodies and in the dry season may be found in large
slow-flowing pools and non-flowing permanent waterholes (EPA 2007). Eurombah Creek

(KP 9.0) provides preferred habitat for this species. No niche habitat occurs in the Alignment

Corridor for this species.

Preferred habitat for the Murray cod (Maccullochella peelii peelii) was also identified within
the ROW at Eurombah Creek (KP 9) and Slatehill Creek (KP 22). The Murray cod inhabits
waterways up to 5 m deep with submerged woody debris, vegetated banks and overhangs.

This species is listed as Vulnerable under the EPBC Act.
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7. Recommendations

This section of the report provides specific recommendations regarding alignment design and
construction activities based on consideration of the ecological constraints identified during the pre-
clearance surveys. These recommendations are provided to demonstrate commitment to the
overarching goal of avoiding, minimising and mitigating ecological impacts.

7.1. Proposed Realignments

An aim of the pre-clearance surveys was to identify any areas where realignment of the pipeline would
allow impacts to ecological values to be avoided or minimised. No realignment is proposed on the basis
of ecological features identified during this assessment. Anthropogenic and cultural heritage factors
have driven specific alignment deliberations leading to the current revision of the Alignment Corridor.

From an ecological point of view, recognising competing anthropogenic and engineering factors, the
current Alignment Corridor is considered to be in the optimal position. Where ecological constraints
are encountered there is generally little opportunity to avoid the feature by realignment. Alternative
mitigation measures are proposed to minimise impacts associated with construction of the proposed
pipeline.

7.2. ROW Narrowing

ROW narrowing will be undertaken in locations where significant ecological values warrant adjustment
of the balance between engineering considerations and conservation of existing features. The sections
of the Alignment Corridor where ROW narrowing will be undertaken consist of Endangered and Of
Concern vegetation. These areas are also ESAs and niche habitat. It is this higher cumulative ecological
importance that warrants specific reduction of impacts. The ROW narrowing locations are presented in
Table 18.

Narrowing of the ROW has not been proposed in all areas of identified ecological value and other
recommendations to mitigate impacts discussed throughout this report must be implemented to the
extent practicable. ROW narrowing has been reserved as an action for those areas where reduction of
the construction footprint delivers specific ecological value. In all areas listed in Table 18 the ROW
will be narrowed to 20m.

It was originally proposed to reduce the ROW at KP 19.347 to KP 19.442 and KP 21.972 and KP 22.066,
where remnant vegetation was located on incised banks, immediately adjoining watercourses.
Following detailed survey of the topography in these areas and assessment of the construction
methodology it was determined that the ROW could not be reduced from the 30m width in the two
locations. The full 30m construction width is required in these areas to ensure the safe and timely
construction through the watercourses. If the ROW reductions were to be adopted in these areas it
would create a potential safety hazard for construction staff and would also result in a prolonged
period to undertake the crossing, increasing the possibility of adverse impacts to the traversed
watercourses.

Table 18: Proposed Narrowing

#
KP In KP Out Le?rg;h Environmental Feature
8.995 9.078 83m Of Concern RE 11.3.25g, niche habitat and

Category C ESA

10.149 10.214 65m Of Concern RE 11.3.25, niche habitat and
Category C ESA

12.574 = 12.594 20m Endangered RE 11.9.10, niche habitat and
Category B ESA

12.564 = 12.585 68m Endangered RE 11.9.10/ 11.3.1, niche habitat
12.595 @ 12.632 and Category B ESA
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Note #: Length is approximate only and is derived from KP values.

7.3. Proposed Access Tracks

Access tracks were not surveyed as part of the pre-clearance survey.

7.4. Summary of Recommendations for Listed Threatened and EVNT Flora and
Fauna

No listed threatened or EVNT flora was identified in the field and based on field survey results it is
considered unlikely that any of these species will be directly impacted during construction. Therefore
no specific recommendations for the management of listed threatened or EVNT flora species are
made.

A general recommendation for the management of fauna is that in accordance with the Spring Gully
Taloona EM Plan management measures a fauna spotter catcher be engaged prior to and during
construction to identify potential habitat features of significance to fauna (e.g. large hollow logs,
hollow bearing trees and burrows) including within existing clearings. Where open trenches occur, the
trench should be checked regularly for fauna. When a trench is to be left open and unattended for a
period, suitable amounts of shelter (e.g. timber or shade cloth) must be placed in the trench and
escape ramps must be provided.

Further, a rehabilitation plan for the Western HPGN is to be prepared taking into account the findings
of this pre-clearance survey. It is recommended that (among other measures) this rehabilitation plan
include measures for:

e Stockpiling timber and other coarse woody debris
e Separation of topsoil stockpiles for timber stockpiles; and
e Respreading of timber and coarse woody debris.

General and species specific fauna management recommendations are made in Error! Reference
source not found..
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8. Conclusion

This pre-clearance survey report provides an assessment of the terrestrial ecological values of the
Spring Gully to Taloona Pipeline Alignment Corridor (Rev E). Detailed flora and fauna pre-clearance
surveys were undertaken within the Alignment Corridor generally in accordance with relevant survey
guidelines. The results from these pre-clearance surveys have determined that:

e Two patches of Endangered RE and four areas of Of Concern RE occur within the Alignment
Corridor. Due to the cumulative ecological importance of these areas, the ROW narrowing will
be undertaken where practicable as presented in Table 18

e No listed threatened flora species were observed
e No EVNT-only flora species were observed

e No listed threatened fauna species were observed
e No EVNT-only fauna species were observed

e One BAAM Constraint Category 2 area is mapped within the Alignment Corridor and was ground
truthed as an Of Concern RE that is niche habitat for rainbow bee-eater (Merops ornatus)

e Two WONS and Class 2 weed species under the LP Act were observed
e Two Class 2 pest fauna species under the LP Act were observed; and
e The Alignment Corridor does not require clearing of any Essential Habitat mapped by DEHP.

The results of the pre-clearance surveys have informed the pipeline design team of key ecological
constraints within the Alignment Corridor and narrowing of the ROW have been adopted where
practicable. The process adopted for the Spring Gully to Taloona Pipeline with respect to ROW
narrowing has demonstrated the avoid, minimise and mitigate approach required by DSEWPaC within
the relevant approval conditions for the Project.
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Appendix A - Listed Threatened Fauna Species without Preferred or Niche Habitat

Location of Specific Niche

Habitat within ROW
EPBC

Common Scientific Act NCACt b o ferred Habitat Area
Name Name Listing Listing within
KP In KP Out ROW
(ha)
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Common Scientific 2350 NC Act
Act =

Name Name e Listing
Listing

Australian Acrocephalus M SLC

reed-warbler | australis(syn.

A. stentoreus)
common Actitis M SLC

sandpiper hypoleucos
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Preferred Habitat

Preferred Habitat

Preferred habitat is reeds, rushes and sedges, cumbungi (Typha spp.), river red
gum regrowth (Eucalyptus camaldulensis), bamboos, crops near irrigation channels,
weeping willows (Salix spp.) and other vegetation types, always near water. Few
remnant vegetation types provide suitable habitat for this species (Serventy, 1982).

RE 11.3.25g is the only GTRE associated with this species identified within the

ROW.

Important micro-habitat features required by this species include dense, rank
vegetation over or adjacent to freshwater.

No preferred habitat for this species was identified within the ROW. A patch of RE

11.3.25g was identified where the ROW intercepts Eurombah Creek however, the
area lacked suitable wetted habitat and vegetation composition and structure

required by this species.

Niche Habitat

No niche habitat for this species was identified within the ROW. While the species
has the potential to occur in RE 11.3.25g the area identified within the ROW does

not have appropriate wetted habitat, reeds, rushes and sedges or other vegetation
features that provide high quality habitat considered crucial for the long-term

survivability of this species.

Preferred Habitat

The common sandpiper is found in coastal or inland wetlands, both saline and
fresh. It is found mainly on muddy edges or rocky shores (DSEWPaC, 2012a).

There are no records of this species from the Gas Fields Project area and the
species has not been reliably associated with any particular RE types.

Essential micro-habitat features include shallow, pebbly, muddy or sandy margins
to a variety of permanent waterbody types including dams, lakes, rivers and
streams, mudflats, drains, lawns and beaches (Pizzey and Knight,1999). The single
patch of RE 11.3.25¢g identified during survey was broadly consistent with these
requirements however Eurombah Creek is not considered a permanent waterway.

Project Report

Location of Specific Niche
Habitat within ROW

Area
within
KP In KP Out ROW
(ha)
n/a n/a n/a
n/a n/a n/a
n/a n/a n/a
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Location of Specific Niche
Habitat within ROW
EPBC

Common Scientific Act NC Act o o ferred Habitat Area
Name Name Listi Listing within
isting KP In KP Out ROW

(ha)

Niche Habitat n/a n/a n/a
There is no niche habitat present within the ROW for this species as there are no

significant permanent wetlands. In addition, the common sandpiper does not breed

in Australia. Therefore no areas of the ROW constitute habitat that is crucial to the

long-term survivability of the species.

fork-tailed Apus pacificus M SLC Preferred Habitat Entire Entire 100.3

swift The fork-tailed swift is a migratory, highly mobile insectivorous species that feeds ROW ROW
on the wing. The species has been recorded within a broad range of habitats
including above inland plains, above foothills and coastal areas (DSEWPaC, 2012b).
This species has the potential to occur within all RE types along the ROW.

It is difficult to quantify specific microhabitat features for this species given its
ability to persist in such a wide array of habitats.

Niche Habitat n/a n/a n/a

No niche habitat for this species occurs within the ROW. This species is highly
mobile, capable of foraging in a wide variety of habitats, is thought to feed and
roost on the wing (Morcombe, 2011) and does not breed in Australia (DSEWPaC,
2012b). No habitat identified along the ROW is considered crucial to the long-term
survivability of the species.
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Location of Specific Niche

Habitat within ROW

. . EPBC
Common Scientific Act NC Act o o ferred Habitat Area
Name Name Listing within

Listing
KPIn  KP Out ROW
(ha)
cattle egret Ardea ibis M SLC Preferred Habitat n/a n/a n/a

The cattle egret is a highly mobile species that predominately occupies shallow,
open and freshwater wetlands including meadows and swamps with low emergent
vegetation and abundant aquatic flora (DSEWPaC, 2012c). They have sometimes
been observed in swamps with tall emergent vegetation (Marchant and

Higgins, 1990).

The cattle egret is a colonial breeding species that nests in wooded swamps
including mangroves, melaleuca swamps and mixed eucalypt, acacia, lignum
swamps where nest trees are inundated except when on small islets

(DSEWPaC, 2012c).

Although this species may occur as a vagrant in cleared paddocks during wetter
periods, feeding on insects associated with cattle activity, this species requires
permanent waterholes or wetland areas for long term habitation. Therefore, no
areas of preferred habitat were identified within the ROW.

The area of GTRE 11.3.25¢ identified along Eurombah Creek (KP 9) was not of
significant size or quality to support this species.

Niche Habitat n/a n/a n/a

No niche habitat for this species occurs within the ROW. This species is highly
mobile and capable of foraging in a wide variety of vegetation types but requires
the presence of suitably large and permanent waterholes or wetland areas. The
patch of RE 11.3.25¢g identified along the ROW lacked sufficient water and suitably
inundated trees or islets required by this species for breeding and regular foraging.
No habitat identified along the ROW is considered crucial to the long-term
survivability of the species.
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Common
Name

great egret,
white egret,
eastern great
egret
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Ardea
modesta (syn.
A. alba)

EPBC
Act
Listing
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NC Act
Listing

SLC
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Location of Specific Niche
Habitat within ROW

Preferred Habitat

KP In KP Out

Preferred Habitat n/a n/a

The eastern great egret is a highly mobile species that can be found within a wide
range of wetland habitats including swamps and marshes, margins of rivers and
lakes, damp or flooded grasslands, pastures or agricultural lands, reservoirs,
sewage treatment ponds, drainage channels, salt pans and slat lakes, salt marshes,
estuarine mudflats, tidal streams, mangrove swamps, coastal lagoons and offshore
reefs (DSEWPaC, 2012d).

The eastern great egret is a colonial breeding species. In Australia, nest sites
typically occur in mangroves wooded shrubby swamps, melaleuca swamps or mixed
eucalypt, acacia and lignum swamps that have standing water (DSEWPaC, 2012d).

RE 11.3.25g is the only GTRE associated with this species occurring within the
ROW.

Although this species may be observed as a vagrant to the area during significantly
wet periods, this species requires permanent waterholes or wetland areas for long
term habitation. Therefore, no areas of preferred habitat were identified within
the ROW.

The area of GTRE 11.3.25¢ identified along Eurombah Creek (KP 9) was not of
significant size or quality to support this species.

Niche Habitat n/a n/a

No niche habitat for this species occurs within the ROW. This species is highly
mobile and capable of foraging in a wide variety of vegetation types. The patch of
RE 11.3.25g found along the ROW lacked sufficient water and suitably dense
riparian vegetation required by this species for breeding and regular foraging. No
habitat identified along the ROW is considered crucial to the long-term survivability
of the species.

Area
within
ROW
(ha)

n/a

n/a
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Common
Name

Australasian
bittern

sharp-tailed
sandpiper

Scientific E:Etc NC Act

Name e Listing
Listing

Botaurus E SLC

poiciloptilus

Calidris M SLC

acuminata

Doc Ref:Q-8236-15-RP-0001_01 Revision: 1
Western HPGN, Australia Pacific LNG Upstream Project

Uncontrolled when printed unless issued and stamped Controlled Copy.

Preferred Habitat

Preferred Habitat

The Australasian bittern inhabits terrestrial, and rarely estuarine, wetlands
generally where there is permanent water (DSEWPaC, 2012e).The species prefers
wetlands with dense vegetation including sedges, rushes and reeds (Marchant and
Higgins, 1990; Garnett, 1992). Freshwater is generally preferred; although dense
saltmarsh vegetation in estuaries and flooded grasslands are also used by the
species (Smith et al., 1995).This species builds nests in areas with extensive
vegetation cover above shallow water (Morcombe, 2011).

Important micro-habitat features for this species include permanent waterways
with permanent riparian vegetation supporting moderate to high levels of ground

cover.

Due to a lack of suitable wetlands and waterways of sufficient quality and
vegetative complexity, no preferred habitat was identified within the ROW.

Niche Habitat

There is no niche habitat present for this species due to the absence of permanent
wetlands supporting dense ground cover. No habitat identified along the ROW is
considered crucial to the long-term survivability of the species.

Preferred Habitat

The sharp-tailed sandpiper prefers the muddy edges of shallow freshwater or
brackish wetlands with inundated or emergent grasses, sedges or other low
vegetation (DSEWPaC, 2012f). These areas are used for both foraging and roosting
and this species does not breed while in Australia (DSEWPaC, 2012f).

Important micro-habitat features for this species include permanent waterways
with permanent riparian vegetation supporting moderate to high levels of ground

cover.

Due to a lack of suitable wetlands and waterways of sufficient quality and
vegetative complexity, no preferred habitat was identified within the ROW.
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Common Scientific S NC Act
Act =

Name Name e Listing
Listing

curlew Calidris M SLC

sandpiper ferruginea
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Preferred Habitat

Niche Habitat

There is no niche habitat present for this species due to the absence of suitable
wetland habitat. Due to the lack of permanent water and dense aquatic
vegetation, no habitat identified along the ROW is considered crucial to the long-
term survivability of the species. In addition, the sharp-tailed sandpiper does not
breed while in Australia.

Preferred Habitat

Curlew sandpipers typically occur in sheltered coastal intertidal mudflat areas such
as bays, estuaries, inlets and lagoons (DSEWPaC, 2012g). The species occurs less
often in inland areas at permanent lakes, dams and waterholes (DSEWPaC, 2012g).

Important micro-habitat features for this species include wetlands and permanent
waterways with permanent riparian vegetation supporting moderate to high levels
of ground cover.

This species is predominantly a coastal species and requires permanent waterholes
in order to persist in inland areas. Due to a lack of suitable wetlands and
waterways of sufficient quality, no preferred habitat was identified within the
ROW.

Niche Habitat

There is no niche habitat present for this species due to the absence of suitable
wetland habitat. The ROW is not considered niche habitat for the species
specifically due to the lack of permanent water and dense aquatic vegetation. No
habitat identified along the ROW is considered crucial to the long-term survivability
of the species. In addition, the curlew sandpiper does not breed while in Australia.
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Location of Specific Niche
Habitat within ROW
EPBC

Common Scientific Act NC Act o o ferred Habitat Area
Name Name Listing within

Listing KPIn  KPOut ROW
(ha)

red-necked Calidris Mi SLC Preferred Habitat n/a n/a n/a

stint ruficollis In Australia, this species primarily occurs in coastal habitats where it forages on
bare wet mud on intertidal mudflats or sandflats, or in very shallow water
(DSEWPaC, 2012h). The red-necked stint has been recorded foraging in flooded
paddocks and in a freshly cropped lucerne paddock near lagoons (Higgins and
Davies, 1996).

Important micro-habitat features for this species include permanent waterways
with permanent riparian vegetation supporting moderate to high levels of ground
cover.

No preferred habitat for this species was identified within the ROW as this species
is primarily coastal. Additionally, waterways within the ROW lack permanent water
and wetland features required by this species and there are no records of this
species within the gas fields.

Niche Habitat n/a n/a n/a

There is no niche habitat present for this species due to the absence of suitable
wetlands and permanent water. Waterways within the ROW are of insufficient
quality and the site is inconsistent with the geographic preference of the species
for coastal environments. No habitat identified along the ROW is considered crucial
to the long-term survivability of the species. In addition the sharp-tailed sandpiper
does not breed while in Australia.
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Location of Specific Niche

Habitat within ROW

. . EPBC
Common Scientific Act NC Act o o ferred Habitat Area
Name Name Listing within

Listing
KP In KP Out ROW
(ha)
Preferred Habitat n/a n/a n/a

The red goshawk occurs in woodlands and forests, ideally with a mosaic of
vegetation types and permanent water, particularly riverine forests. This species
avoids both very dense and very open habitats (DSEWPaC, 2012w).

The red goshawk requires large remnant trees in open biologically rich forest or
woodland on, or within 1km of, permanent water for nesting (DSEWPaC, 2012w).
Proximity to water is also important for foraging purposes as preferred prey are
typically concentrated around wetlands and waterways, particularly in drier

\Y E regions.

Important micro-habitat features for this species include large or well-connected
patches of remnant vegetation in proximity (<1km) to permanent water.

No preferred habitat for this species was identified within the ROW. The areas of
associated RE 11.3.25 and 11.3.25G identified within the ROW were considered too
small, isolated and were not in proximity to permanent water. In addition the
nearest records for the species are from south of Chinchilla (approx. 180km south
east of the alignment) and just south of Rolleston (approx. 140km north of the
alignment).

Erythrotriorch

red goshawk is radiatus

Niche Habitat n/a n/a n/a
No niche habitat for this species occurs within the ROW. Areas of associated REs

found along, or immediately adjacent to the alignment, lacked the required
habitat that was considered crucial to the long-term survival of the species.
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Appendix E - Vegetation Communities Present

Actual RE

non-rem

non-rem

non-rem
non-rem

non-rem

non-rem

Status

Vegetation Description VM Act Biodiversity
Status Status

Cleared country. The canopy consisted of brigalow (Acacia harpophylla) - non-rem
and holly bush (Alectryon diversifolius). The shrub layer included bush

plum (Carissa ovate), Capparis loranthifolia, currant bush (Apophyllum

anomalum) and whitewood (Atalaya hemiglauca). The groundcover

consists of buffel grass (Cenchrus ciliarus), Glycine spp. and country

mallow (Sida cordifolia).

This area is primarily characterised by buffel grass (Cenchrus ciliarus) - non-rem
paddock with occasional emergent mature trees and or regrowth shrubs.

The canopy where present is made up of Brigalow (Acacia harpophylla),

ironwood (Acacia excelsa), western silver wattle (Acacia decora), holly

bush (Alectryon diversifolius), currant bush (Apophyllum anomalum),

bush plum (Carissa ovata) and Capparis loranthifolia. The groundcover

consists of buffel grass (Cenchrus ciliarus), Glycine spp. and country

mallow (Sida cordifolia).

Irrigated plantation of Pongamia (Millettia pinnata). - non-rem
Cleared Track. - non-rem

Irrigated plantation with a ground cover of silky blue grass (Dichanthium - non-rem
sericeum), Rhodes grass (Chloris gayana) and buffel grass (Cenchrus
ciliaris).

Paddock with a ground cover dominated by buffel grass (Cenchrus - non-rem
ciliaris) Chloris sp galvanised burr (Sclerolaena bicornis), silky blue grass

(Dichanthium sericeum), fireweed (Senecio brigalowensis) with

emergent canopy of brigalow (Acacia harpophylla) and poplar box

(Eucalyptus populnea).
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KP In

0.000

1.314

4.470
5.101
5.127

5.896

KP Out

1.314

4.476

5.164
5.178
5.925

9.008

TableE1l: Status and Equivalency of Non-remnant Vegetation Communities Present within the Spring Gully Taloona ROW

Area
(ha)

5.2

12.6

2.7
0.1
3.0

12.2
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