29 April 2020

Santos Reference: CB20-05

Ms Dominique Taylor
Team Leader, Energy, Extractive and South West QLD Compliance (Assessment)
Department of Environment and Science
Level 7, 400 George Street
BRISBANE QLD 4000

Dear Dominique,
Application to Amend Environmental Authority EPPG00407213 (Petroleum Lease (PL)
80)
Santos Ltd (Santos) on behalf of its joint venture partners has prepared the attached
application to amend Environmental Authority (EA) EPPG00407213. The application has been
prepared in accordance with Sections 226 and 227 of the Environmental Protection Act 1994
(EP Act).
This application seeks a change to the scale and intensity for the activities authorised by the
EA through the amendment of conditions A1 - A3.
The following information is attached in support of the amendment application:
•

Attachment 1 – EA Amendment Application Form

•

Attachment 2 – Supporting Information

The amendment application has been prepared as a major amendment. The application fee
of $334.90 has been paid upon lodgement of the application.
Please contact me on 3838 5696 or janelle.twyman@santos.com should you have any
questions in relation to the application.
Yours sincerely,

Elizabeth Dunlop
Santos Limited
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1. Introduction
Santos Ltd (Santos), on behalf of the joint venture partners Santos Australian Hydrocarbons Pty Ltd,
Delhi Petroleum Pty Ltd and Vamgas Pty Ltd, is seeking to amend Environmental Authority (EA)
EPPG00407213. EA EPPG00407213 authorises the conduct of petroleum activities on Petroleum Lease
(PL) 80 situated within the Cooper Basin in South West Queensland (Figure 1).
This application seeks a change to the scale and intensity for the activities authorised by
EPPG00407213.
The holder of an EA may, at any time pursuant to section 224 of the Environmental Protection Act 1994
(EP Act), make an application to the assessing authority seeking an amendment to an EA. Santos has
prepared this document in accordance with section 226 of the EP Act and considered the Department
of Environment Science (DES) Guideline – Application requirements for petroleum activities.
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Figure 1. Regional Map - PL 80
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2. Application Description
2.1. Amendment Overview
Conditions (A1), (A2) and (A3) of EA EPPG00407213 authorise significant disturbance to land of up to
0.1% of the total area of PL 80 as well as an additional 27.68ha of disturbance.
The disturbance allowance prescribed by the EA is not sufficient to support existing and future petroleum
production activities on PL 80. In addition to existing infrastructure and disturbance, Santos proposes to
continue to construct and operate new standard conventional petroleum infrastructure to maximise the
extraction of the resource. Existing and proposed petroleum activities / infrastructure on PL 80 includes:
•
•
•
•
•
•
•

Drilling, completion and stimulation of conventional wells;
Durham Downs field compressor station;
Pipelines;
Access tracks;
Borrow pits;
Seismic surveys; and
Ancillary infrastructure, including laydowns and camps.

A general description of common conventional petroleum infrastructure resulting in significant
disturbance to land is provided in Section 2.3 below.
To facilitate future disturbance, this application seeks to remove conditions (A2) and (A3) of
EPPG00407213 and amend condition (A1), Table 1 – Scale of Activities to incorporate the extent of all
existing and proposed wells on PL 80. That is 33 conventional wells, comprised of:
•
•
•

16 existing wells constructed prior to 2017 as per correspondence with DES dated 15 February
2017 (reference CR76841);
four existing wells constructed post 2017 authorised by DES in the EA amendment dated 4th
August 2017; and
13 proposed wells (one of which is already authorised by DES in the EA amendment dated 4th
August 2017).

2.2. Proposed Amendment
Santos seeks to amend EPPG00407213 as follows:
a) amend condition (A1), Table 1 – Scale of Activities to reflect the existing and proposed well
count on PL 80; and
b) remove condition (A2) and (A3) which specify a percentage of total land area that can be
significantly disturbed at any one time, and the additional authorised land disturbance
respectively.
The proposed conditions are consistent with authorisations on other Santos Cooper Basin EAs.
Existing conditions (6 April 2020):
(A1) This environmental authority authorises the carrying out of the following resource activities:
a) the petroleum activities listed in Schedule A, Table 1 – Scale of Activities to the extent they are
carried out in accordance with the activity’s corresponding scale and intensity;
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Table 1 – Scale of Activities
Infrastructure
Wells
Stimulation

Total Scale
Well are authorised subject to condition A2 and
A3
Stimulation of all authorised wells

(A2) Despite, condition (A1), petroleum activities must not cause more than 0.1% of the total land area
on the relevant petroleum authorities (excluding pipeline licences) that constitute the petroleum project
to be significantly disturbed at any one time.
(A3) In addition to the disturbance authorised by condition (A2), petroleum activities may cause an
additional 27.68ha of disturbance.
Proposed conditions:
(A1) This environmental authority authorises the carrying out of the following resource activities:
a) the petroleum activities listed in Schedule A, Table 1 – Scale of Activities to the extent they are
carried out in accordance with the activity’s corresponding scale and intensity;
Table 1 – Scale of Activities
Infrastructure
Wells

Stimulation

Total Scale
Well are authorised subject to condition A2 and
A3
33
Stimulation of all authorised wells
33 wells

(A2) Despite, condition (A1), petroleum activities must not cause more than 0.1% of the total land area
on the relevant petroleum authorities (excluding pipeline licences) that constitute the petroleum project
to be significantly disturbed at any one time.
(A3) In addition to the disturbance authorised by condition (A2), petroleum activities may cause an
additional 27.68ha of disturbance.

2.3. Activity Description
Santos is seeking authorisation for all existing infrastructure on PL80 as well as to construct and operate
an additional 12 wells and associated infrastructure / activities to support future production on PL 80.
Associated infrastructure / activities may include, but is not necessarily limited to, pipelines, access
tracks, borrow pits, temporary camps, laydowns, communications systems and well stimulation. . No
new production facilities or produced water storage ponds would be required to support the wells. There
would be no change to water management resulting from the additional activities. All produced fluids
from the field would continue to be sent to Ballera located on PL 61 (EPPG03517715) to the south-west
of PL 80.
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2.3.1.

Well lease establishment

For each proposed well, well leases of around 1.65 hectares would be established to accommodate
drilling and ancillary equipment including a derrick, power generators, pipe handling equipment, tanks,
drilling sumps, flares, and office areas. Well lease establishment would involve:
•
•
•
•
•
•
•
•
•
•
•
•

surveying and pegging the pad boundary
constructing a diversion bund if required due to slope or proximity to watercourses
clearing (usually sparse, shrubby) vegetation that is unable to be avoided
removing and stockpiling topsoil
levelling the pad by cutting and filling using material from borrow pit if required
excavating and capping the rig hardstand
capping and compacting the lease footprint
excavating sump pit if required
installing fencing and gate
installing cellar and conductor on well centre
installing pads for ancillary equipment and infrastructure (such a tanks and flowlines)
setting up drill rig and associated equipment.

2.3.2.

Well drilling activities and associated infrastructure

2.3.2.1.

Drilling

Wells would be constructed in accordance with the Code of Practice for the construction and
abandonment of petroleum wells and associated bores in Queensland (DNRME, 2018).
Drilling fluid would be continuously circulated down the drill pipe and back to the surface equipment to
manage subsurface pressure (if required), cool the drilling bit and carry back formation cuttings. A drilling
sump with an operating volume of approximately 630 kL would be used to store drilling fluids and
cuttings. Following the completion of drilling, the rig would be rigged down and transported from site.
2.3.2.2.

Hydraulic fracturing

Well stimulation techniques including hydraulic fracturing may be used to increase the recovery of
resources (in this case, gas) by increasing the permeability of the reservoir. Hydraulic fracturing involves
pumping a fluid under pressure into the reservoir to open up and connect fractures within the reservoir
rock, thereby increasing the opportunity for the resource to move within the reservoir rock and flow
toward the well. A proppant within the fluids holds the fractures open after the activity ceases.
Approximately 99.5% of the material pumped into the well is water and sand. Minor quantities of
additives make up the remaining 0.5% of the fluid. The purpose of these additives is to:
•
•
•
•

enhance fracture initiation
help lubricate the flow of proppant (i.e. sand) into the fractures
prevent microbial or chemical reactions following introduction of the fluids
prevent formation of scale deposits that may affect the well or pumps.

After the fracture process is completed, fluids that return to surface when the pressure is released are
captured in tanks or lined pits for reuse, recycling or transported to a licenced water management facility.
All existing and proposed wells (33 in total) within PL 80 have the potential to be hydraulically fractured.
When the well is brought on-line, produced water (which contains entrained degraded fracturing
additives), is pumped from the well, allowing the petroleum resource to move through the well to the
surface.

Santos Ltd l EA EPPG00407213 – Amendment Application l 29 April 2020

Page 5

The use of specific chemicals such as benzene, toluene, ethyl‐benzene and xylene in hydraulic
fracturing fluids above prescribed levels has been banned in Queensland. The use of other chemicals
is subject to a risk assessment process as described in section 4.9.4.

2.3.3.

Gathering Lines

A right-of-way (RoW) for pipeline routes would be lightly graded to allow access for vehicles required for
above and below ground pipeline construction. Pipeline sections would be transported and temporarily
stored along the proposed pipeline route prior to joining together the tubing connections of each pipe
section. Above ground pipelines would be raised above ground level on prefabricated supports located
along the proposed pipeline route. Below ground pipelines would be constructed using a standard
construction methodology including:
•
•
•
•
•

2.3.4.

clearing and grading;
trenching and padding;
pipe stringing, laying and welding;
backfilling; and
rehabilitation.

Access Tracks

Access tracks are required to provide drilling equipment access to the proposed conventional petroleum
well sites and for ongoing operational access. Existing access tracks would be utilised to minimise the
length of proposed access tracks required. Access tracks are constructed by lightly grading the route
and capping the surface with clay or similar locally available borrow pit material. Access tracks are
constructed to allow the natural passage of surface waters, to minimise any changes to the natural
surface hydrology.

2.3.5.

Borrow Pits

Borrow pits would be required to provide a source of construction material to provide a stable and
supportive surface for well leases and access tracks where required. The borrow pits will be rehabilitated
by ripping the floor and sides of the borrow pit to a depth of up to 500 mm generally along the contour.
Stockpiled topsoil and vegetation would then be respread to a uniform depth over the entire area from
which it was removed. The sides and floor of the pit would be graded to give a contoured finish,
consistent with adjacent undisturbed land.

2.3.6.

Other Incidental Petroleum Activities

Other activities necessary to facilitate the petroleum extraction and production, incidental to the above
include, but are not limited to:
•
•
•
•
•
•
•
•

Temporary laydown areas;
Fencing;
Power and communication lines / towers;
Storage tanks;
Mobile and temporary camps, that may involve sewage treatment works (<21EP);
Geophysical, geotechnical, geological, topographic, cadastral and ecological surveys;
Installation of environmental monitoring equipment; and
Activities necessary to achieve compliance with conditions of the EA (i.e. sediment and
erosion control, rehabilitation works).
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3. Site description
3.1. Regional and Site Context
PL 80 is located in the Cooper Basin in South West Queensland, approximately 30 km north-east of
Ballera (Figure 1). PL 80 encompasses a land area of 9,159 ha and is located on Lot 1 SP133822
forming part of Durham Downs Station. Durham Downs Station is a 891,000 ha pastoral lease that
operates as a cattle station with a stocking capacity of up to 21,500 head of cattle 1. The primary land
use is ‘production from relatively natural environments’ 2 and the secondary land use is ‘grazing natural
vegetation’ 3.
PL 80 consists of the graticular blocks / sub-blocks as listed in Table 1.
Table 1: PL 80 Blocks and Sub-Blocks
BIM

Blocks

Sub-Blocks

Cooper Creek

2638

J, K, L, M, N, O, P, Q, R, S, T, U, W, X, Y, Z

2639

L, Q

2710

B, C, D, E, G, H, J, K, M, N, O, P

1

S. Kidman & Co Ltd (2017) Durham Downs, http://www.kidman.com.au/properties/5/durham-downs/

2

Department of Agriculture
classification/alum-classes

and

Water

Resources,

http://www.agriculture.gov.au/abares/aclump/land-use/alum-

3

Department of Agriculture
classification/alum-classes

and

Water

Resources,

http://www.agriculture.gov.au/abares/aclump/land-use/alum-
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4. Relevant Environmental Values and Potential Impacts
A series of database, environmental reporting, mapping tool searches and field ecological surveys were
carried out to identify the relevant environmental values that could be affected by the proposed change
in scale of the petroleum activities within PL 80. The results of the ecological survey are included in
Appendix A and referenced as ELA 2019 throughout this report.
The relevant environmental values identified include:
•
•
•
•
•
•
•
•
•

land resources;
regional ecosystems;
environmentally sensitive areas;
protected plants and animals;
Matters of State Environmental Significance (MSES);
surface waters and wetlands;
groundwater;
air; and
noise.

These environmental values are described in sections 4.1—4.8. Potential impacts to these values as a
result of the proposed activities, and mitigation measures for these impacts, are discussed in section
4.9.
The proposed amendments will not result in a change to current waste management practices or
rehabilitation objectives. Disturbances will continue to be rehabilitated to meet the existing final
acceptance criteria prescribed in EPPG00407213 (Schedule J).

4.1. Environmentally Sensitive Areas
No Environmentally Sensitive Areas (ESA) are present within PL 80 as defined in the Environmental
Protection Regulation 2019.

4.2. Regional Ecosystems
Eco Logical Australia Pty Ltd (ELA) prepared 1:10,000 scale regional ecosystem (RE) mapping of PL 80
using the results of a field survey (including rapid data point and BioCondition plots) and aerial
photographic interpretation. The full methodology is in ELA 2019 attached as Appendix A.
ELA mapped 12 REs within the study area, including two REs with separate variants (16 community
units in total). One RE was identified to the community/variant level, and three REs identified have been
flagged as potential new REs (postfixed with ‘x1’).
RE 5.9.5 (Atriplex spp. and/or Sclerolaena spp. and/or Salsola australis open herbland on Cretaceous
sediments) represents 50% of REs within PL 80. All of the REs are classified as ‘least concern’ under
the Vegetation Management Act 1999 (VMA) and have a biodiversity status of ‘No concern at present’.
The REs and variants are listed in Table 2 and shown in Figure 2.
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Table 2: Ground truthed Regional Ecosystems in PL80
RE
Code

Variant

Community/Variant
Name

VM Act
Class

Biodiversity
Status

1

Acacia cambagei low
open woodland on
minor drainage lines

Least
concern

No concern
at present

503.38

5.3.10

Acacia cambagei low
open woodland +/Senna artemisioides
subsp. oligophylla +/Eremophila spp. on
minor drainage lines
and alluvial plains

1

Flowering lignum
open shrubland on
alluvial flats

Least
concern

No concern
at present

82.46

5.3.15

Maireana spp. dwarf
open shrubland on
alluvial plains, interdune
flats, clay pans and clay
plains

1

Acacia victoriae and
Chenopodium
auricomum open
shrubland on alluvial
flats

Least
concern

No concern
at present

1.31

5.3.18

Braided channel
complex of major
alluvial plains, includes
Chenopodium
auricomum open
shrubland and variable
sparse to openherbland

1

Eucalyptus
camaldulensis and
Eucalyptus coolabah
on major drainage
lines

Least
concern

No concern
at present

6.2

5.3.2

Eucalyptus
camaldulensis +/Eucalyptus coolabah
open woodland on
levees and banks of
drainage lines
Variable sparse to open
herbland, Senna spp.
open shrubland and
bare scalded areas on
infrequently flooded
alluvia of major rivers
their distributaries,
drainage channels and
creeks

1

Open herbland on
alluvial flats

Least
concern

No concern
at present

1703.84

Acacia cambagei +/Eucalyptus coolabah
low woodland on
braided channel
systems

1

Eucalyptus coolabah
and Acacia cambagei
woodland on alluvial
flats

Least
concern

No concern
at present

204.47

Acacia cambagei +/Eucalyptus coolabah
low woodland on
braided channel
systems

2

Acacia cyperophylla
var. cyperophylla low
open woodland with
Acacia cambagei on
alluvial flats

Least
concern

No concern
at present

46.76

Aristida latifolia +/Aristida contorta sparse
grassland wooded with
Acacia tetragonophylla
+/- Senna spp. on
weathered Cretaceous
sediments

1

Open grassland on
the flats of tablelands

Least
concern

No concern
at present

26.44

5.3.21a

5.3.9

5.3.9x1

5.7.10x1

Regional Ecosystem
Short Description

Santos Ltd l EA EPPG00407213 – Amendment Application l 29 April 2020

Area (ha
in PL80

Page 9

RE
Code

Regional Ecosystem
Short Description

Variant

Community/Variant
Name

VM Act
Class

Biodiversity
Status

Area (ha
in PL80

1

Acacia aneura
shrubland on
relatively steep slopes
of tablelands

Least
concern

No concern
at present

133.15

5.7.5

Acacia sibirica open
shrubland +/- Acacia
aneura +/- Acacia
shirleyi +/- Triodia spp.
open shrubland on
crests and tops of
dissected tablelands
and ranges

2

Acacia shrubland in
minor drainage lines
of rocky areas.

Least
concern

No concern
at present

120.69

5.7.5

Acacia sibirica open
shrubland +/- Acacia
aneura +/- Acacia
shirleyi +/- Triodia spp.
open shrubland on
crests and tops of
dissected tablelands
and ranges.

1

Acacia cambagei
woodland on
footslopes of
tablelands

Least
concern

No concern
at present

332.77

5.7.6

Acacia cambagei tall
shrubland +/- Triodia
spp. +/- Senna spp. on
scarp footslopes and
eroding pediments

1

Senna and/or
Eremophila
shrublands on flat and
gently undulating
stony plain

Least
concern

No concern
at present

527.19

5.9.1

Senna spp., Eremophila
spp. +/- Acacia spp. +/Maireana spp. open
shrublands on fresh
Cretaceous sediments
and Cretaceous or
Tertiary limestones

1

Open shrubland on
gently undulating
stony limestones

Least
concern

No concern
at present

110.96

5.9.2

Senna artemisioides
subsp. helmsii +/Senna artemisioides
subsp. oligophylla +/Acacia georginae +/Acacia spp. open
shrubland on Cambrian
limestone

1

Acacia cambagei
woodland on flat stony
plains

Least
concern

No concern
at present

277.88

5.9.2x1

Senna artemisioides
subsp. helmsii +/Senna artemisioides
subsp. oligophylla +/Acacia georginae +/Acacia spp. open
shrubland on Cambrian
limestone
Senna artemisioides
subsp. helmsii +/Senna artemisioides
subsp. oligophylla +/Acacia georginae +/Acacia spp. open
shrubland on Cambrian
limestone

2

Acacia cambagei
woodland in gently
undulating stony
plains

Least
concern

No concern
at present

156.04

Atriplex spp. and/or
Sclerolaena spp. and/or
Salsola australis open

1

Open herbland on flat
and gently undulating
stony plains

Least
concern

No concern
at present

4662.7

5.9.2x1

5.9.5*
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RE
Code

Regional Ecosystem
Short Description

Variant

Community/Variant
Name

VM Act
Class

Biodiversity
Status

Area (ha
in PL80

herbland on Cretaceous
sediments
Key: x1 RE identified as potential new REs
*At the time of survey, this ground-truthed RE was dominated by the saltbushes in the Atriplex and Sclerolaena genera and
perennial grasses only contributed made a minor component of the structure of this RE. There is a possibility that after
significant rainfall that species such as Astrebla pectinata (Barley Mitchell Grass) could dominate, in which case RE 5.9.3 would
be a more appropriate ecosystem. Both REs have the same VMA class and biodiversity status.

Appendix A provides the ground truthed regional ecosystem data showing the distribution of each of the
above REs within PL 80.
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Figure 2. Ground-truthed REs and variants (ELA 2019)
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4.3. Flora and Fauna
ELA reviewed available Commonwealth and State Government environmental mapping and databases,
carried out likelihood of occurrence assessments and conducted field assessments to identify potential
MNES and MSES species within PL 80. The assessment considered the species distribution, habitat
requirements, historical records in proximity to PL 80 and field assessment survey results. The full
methodology and results are described in Appendix A.
One threatened flora species (Indigofera oxyrachis) was considered to have the potential to occur within
PL 80, however it was not observed during the field surveys.
Five broad fauna habitat types were identified within PL 80. These are identified and described in Table
3.
No threatened fauna species were observed during the field survey.
Two threatened species, Grey Falcon (Falco hypoleucos) and Major Mitchell’s Cockatoo (Lophochroa
leadbeateri), listed under the Nature Conservation Act 1992 (NC Act) were identified as having low
potential to occur within PL 80. One migratory species, Fork-tailed Swift (Apus pacificus), listed under
the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), and
as special least concern under the NC Act, was identified as having the potential to occur within the
study area. These species were considered as having an unlikely or low likelihood of occurrence due to
the lack of high quality suitable habitat within PL 80, or PL 80 is outside the known range of the species.
No high-risk area for protected plants were identified on the flora survey trigger map (refer to Appendix
B).
Table 3. Fauna habitat types present in PL 80
Habitat type

Gidgee

Associated
REs

5.3.10,
5.9.2x1,
5.7.6

Area
(ha)

1,316.8

Description within
study area

Fauna
associations

Predominantly occurs on
gently undulating to
rolling plains and
drainage lines. Acacia
cambagei (Gidgee) is
the dominant tree.

Large trees > 20
cm DBH which
provide greater
foraging resources
and coarse woody
debris which
provides perching
and foraging
habitat as well as
stony areas which
provide refuge and
sunning areas for
reptiles. Shrub
layer also likely to
provide foraging
resource when in
flower.
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Habitat type

Associated
REs

Area
(ha)

Description within
study area

Fauna
associations

Threatened
fauna with
potential to
occur

Low woodlands
to tall
shrublands
dominated by
Wattle (Acacia)
species

5.3.2, 5.3.9

210.7

The canopy of these
woodlands tends to be
dominated by one or two
wattle species at a
particular location and
one or two Eucalypt
species along drainage
lines. Sparse to open
shrub layer is often
present with a very
sparse ground layer.

Large trees > 20
cm DBH which
provide greater
foraging resources
and coarse woody
debris which
provides perching
and foraging
habitat. Shrub
layer also likely to
provide foraging
resource when in
flower.

Major
Mitchell’s
Cockatoo,
Grey Falcon

Open
shrublands
dominated by
Senna species

5.3.18,
5.3.15, 5.9.2,
5.9.1

721.9

Occurs on flat to gently
undulating tabletops and
footslopes of limestone
deposits. Senna
artemisioides dominates
the sparse shrub
canopy. Does not
contain any trees or
coarse woody debris,
limiting habitat suitability
for many species.

Shrubs provide
perching, nesting
and foraging
resources.

Grey Falcon

Mixed open
forblands to
open to tussock
open
grasslands in
inland locations

5.7.10x1,
5.9.5,
5.3.21a

6,393

Represented by short
grasses on alluvial
plains, open herblands
and forbs. Does not
contain any trees or
coarse woody debris,
limiting habitat suitability
for many species.

The rocky
substrate provides
refuge and
sunning habitat for
reptiles and in
better seasonal
conditions the
forblands and
open grasslands
provide foraging
habitat for a range
of common
species.

Grey Falcom

5.7.5

253.8

Ranges in structure from
low open shrubland to
woodland. Does not
contain any trees or
coarse woody debris,
limiting habitat suitability
for many species.

Shrubs provide
perching, nesting
and foraging
resources.
Substrate layer
provides refuge for
reptiles. Shrub
layer also likely to
provide foraging
resource when in
flower.

Major
Mitchell’s
Cockatoo,
Grey Falcon

Mulga

No essential habitat is mapped within PL 80.
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4.4. Matters of State Environmental Significance (MSES)
Three MSES are present within PL 80 as identified in Table 4.
Table 4: MSES in PL 80
MSES

Area in PL (ha)

Regulated vegetation – REs intersecting a wetland

509.83

Connectivity areas

9,159

Wetlands and watercourses - High Ecological Value wetlands and waterways

0

Strategic Environmental Areas

0

Protected wildlife habitat

8,572.75

Protected areas

0

Highly protected zones of State marine parks

0

Fish habitat areas

0

Waterway providing for fish passage

0

Marine plants

0

Legally secured offset areas

0

4.5. Land Resources
Table 5 provides a summary of the land systems within PL 80 which is dominated by flat or gently
undulating sandy and loamy plains with typically mild slopes (~1-5%) supporting native pastures. Soils
are solely mapped as stony downs; gently undulating to rolling pediments & plains dissected by streams
(Nd6) dominated by duplex red soils with a crusted setting A horizon and sporadically bleached A2
horizon.
Table 5: Land Systems
Map
Code

Land System Description

Agricultural Land
Class

A3A5

Nappamerry - Undulating to gently undulating plains occasionally slightly
dissected. Slopes range from 1 to 5%. Qc/Tg/Kw.

C2 - Pasture Land native pastures

A6

Warry - Alluvial plains with well defined channels, sometimes braided and
occasionally with low sandy rises and dunes.

C2 - Pasture Land native pastures

Bransby - Flat to gently undulating plains. Slopes less than 1%.

C2 - Pasture Land native pastures

Plevna - Gently undulating to undulating rolling plains. Slopes 1 to 5%

C2 - Pasture Land –
native pastures

F2G3

Plevna-Bellalie - Gently undulating to undulating rolling plains. Slopes 1
to 5%.

C2 - Pasture Land –
native pastures

F4

Nappamerry - Undulating to gently undulating plains occasionally slightly
dissected. Slopes range from 1 to 5%. Qc/Tg/Kw.

C2 - Pasture Land –
native pastures

G3

Bellalie - Gently undulating to undulating plains. Slopes are generally
less than 5% but rise to 8-12% near associated scarps.

C1 - Pasture Land sown pastures

Bellalie-Plevna - Gently undulating to undulating plains. Slopes are
generally less than 5% but rise to 8-12% near associated scarps.

C1 - Pasture Land sown pastures

F1
F2

G3F2

Santos Ltd l EA EPPG00407213 – Amendment Application l 29 April 2020

Page 15

Map
Code
R4

Land System Description
Durham - Scarps and flat to gently undulating tops of dissected
tablelands, mesas and buttes. Slopes range from less than 2% on the
tops varying to 20%. on scarps and 5% to 8% on lower slopes.

Agricultural Land
Class
C3 - Pasture Land native pastures, light
grazing

4.6. Air Quality and Noise
The air quality environmental values relevant to PL 80 include environmental values for the air
environment provided in the Environmental Protection (Air) Policy 2019 as follows:
•
•

The qualities of the air environment that are conducive to protecting the health and biodiversity
of ecosystems; and
The qualities of the air environment that are conducive to human health and wellbeing.

The existing air quality of PL 80 is typical of a remote, arid environment influenced by:
•
•

dust from the operation of the surrounding pastoral lease including stock and vehicle
movements, and from resource activities; and
environmental factors such as wind-borne dust, seed etc.

The noise environmental values relevant to PL 80 include environmental values for the acoustic
environment provided in the Environmental Protection (Noise) Policy 2019 as follows:
•
•

The qualities of the acoustic environment that are conducive to protecting the health and
biodiversity of ecosystems; and
The qualities of the acoustic environment that are conducive to human health and wellbeing,
include ensuring a suitable acoustic environment for individuals to do any of the following:
o sleep;
o study or learn; and
o be involved in recreation, including relaxation and conversation.

The existing noise environment is typical of remote, largely unpopulated areas, with low levels of
background noise dominated by natural sources (e.g. wind, animals and insects) and intermittent noise
from vehicular traffic and grazing activities (e.g. mustering).
Durham Downs Station Pastoral Station Homestead is a potential air and noise receptor which is located
approximately 5.8 km to the south east of the tenement boundary.

4.7. Groundwater
The information in this section, and sections 4.9.4 and 5.4, is derived from a ‘Revised scenario for the
‘Underground Water Impact Report - Santos Cooper Basin Oil and Gas Fields, South-West Queensland’
(herein referred to as the Feb SWQ UWIR (refer to Appendix C)).
Petroleum activities within PL 80 target the late Permian Toolachee Formation within the Cooper Basin.
The Cooper Basin is one of the main basins within the Great Artesian Basin (GAB). The Cooper Basin
is completely overlain by the Eromanga Basin and contains a succession of fluvio-lacustrine sandstone,
shales and coals.
The Toolachee Formation is comprised of sandstones, siltstones and shale with thin coal seams and
some conglomerates. It spreads unconformably over older formations across the whole Cooper Basin
and is observed at its thickest in the Patchawarra and Nappamerri Troughs (refer to Figure 3).
In QLD, the average thickness ranges from 25 to 50m, with maximum thickness of up to 130 m observed
north of the Jackson–Naccowlah–Pepita Trend. The minimum and maximum hydraulic conductivity of
the Toolachee Formation is 2.0 x10-3 m/d and 4.3 x 10-3 m/d, respectively.
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The Cooper Basin is overlain by the Eromanga basin. The formations of the Eromanga Basin are a
succession of well-identified sandstone, siltstone and mudstone with interbedded minor sandstones and
occasional coals seams. Shallow groundwater is generally found within the Quaternary and Tertiary
alluvium formations associated with the very flat structures of flood plains and is absent where the
Winton Formation occasionally outcrops. Groundwater from Tertiary sediments and the Winton
Formation are characterised by a higher proportion of sodium and magnesium ranging in EC values
from 3,000 to 13,000 µS/cm.
The main GAB aquifers (i.e. in the Eromanga Basin stratigraphy) over the study area are the Winton
Formation, Cadna-owie Formation, Hooray Sandstone, Hutton Sandstone and Poolowanna Formation
(Precipice Sandstone equivalent). The aquifers of the Eromanga Basin are considered highly productive
aquifers over most of the GAB. The aquifers of the Cooper Basin, which underlies the GAB sediments
of the Eromanga Basin, are not considered sandstone aquifers of the GAB. Groundwater yields from
the Cooper Basin may be feasible from the Wimma Sandstone, Toolachee Formation, Epsilon
Formation, Patchawarra Formation and Tirrawarra Formation.
Within the Santos Cooper Basin tenements, only the upper aquifers of the Eromanga Basin sequence
are of economic interest to the local community. This is due to the significant depth of the water bearing
formations in the Cooper Basin and the general unreliability of the groundwater quality that may be
encountered (i.e. it may have a high salinity and contain free and dissolved hydrocarbons).There are
seven registered groundwater bores on PL 80 however as depicted in Figure 28 of the Feb SWQ UWIR
the target formation of these bores is largely unknown.
The nearest known bores to be accessing aquifers adjacent to the target formations are located
considerable distances (between 59 and 104 kilometres) from PL 80. These include:
•
•

RN23495 in the Arrabury Formation
RN22743 in the Daralingie Beds

There are no GAB ROP discharge or recharge springs located within PL 80. The closest GAB springs
are located >200 km south-east from PL 80, as shown on Figure 14 of the Feb SWQ UWIR. These
springs are too far away to be at risk of hydraulic impact due to the proposed activities on PL 80.
Terrestrial groundwater dependent ecosystems (GDEs) are mapped as potentially being present in the
north-east corner of PL 80. However, groundwater modelling (Feb SWQ UWIR) shows that the
groundwater pressure in the shallowest formations, which may be hydraulically connected to and
support terrestrial ecosystems, and that may be reliant on groundwater, will not be impacted by the
exercise of existing underground water rights in PL 80. This would remain the case for the development
of any additional wells on PL 80, because of the vertical separation (discussed above) of the target
formations for the proposed wells (Toolache Formation) and the location of any potential terrestrial
ecosystems that may be dependent on groundwater.
Environmental values relating to, or dependant on groundwater resources, in the Cooper Basin include:
•
•
•
•

terrestrial groundwater dependant ecosystems (GDEs);
drinking water;
sandstone aquifers of the GAB; and
groundwater users.

Further information on groundwater is presented in Section 5.4.

Santos Ltd l EA EPPG00407213 – Amendment Application l 29 April 2020

Page 17

Figure 3. General Hydrostratigraphy
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4.8. Surface Waters and wetlands
PL 80 is wholly located within the Cooper Creek drainage sub-basin with a catchment area of
approximately 95,800 km2. PL 80 is located outside of the Cooper Creek flood plain and as such is not
subject to inundation but rather localised rainfall. Coloy Creek is the only creek, which flows through
PL 80, merging with the braided channels of Cooper Creek to the east of PL 80. There are no high
ecological value waters, including referrable wetlands, within PL 80. Watercourses within PL 80 are
highly ephemeral with high flow variability in response to infrequent large rainfall events, typical of the
majority of the wider Cooper Basin.
The map of Queensland wetland environmental values established by the Environmental Protection
(Water and Wetland Biodiversity) Policy 2019 identifies wetlands of high ecological significance (HES)
and general ecological significance (GES) across the state. There are no HES or GES wetlands in PL
80.

4.9. Potential impacts and mitigation measures
The proposed amendment involves an increase in the level of activities currently authorised under the
EA but does not propose any new environmentally relevant activities. Potential impacts to the relevant
environmental values from the new activities will therefore be very similar to those resulting from existing
authorised activities.
The following sections provide an assessment of the potential impacts to environmental values from the
proposed amendment and identify suitable mitigation measures. Impacts to MSES in context of the
Environmental Offset Act 2014 are discussed in Section 5.8.

4.9.1.

Biodiversity including MSES

The proposed activities would result in the progressive disturbance of native remnant vegetation
comprising least concern REs. Disturbance would occur progressively over a 10 to 20 year period and
includes the development of areas, such as pipeline right-of-ways, that are subject to temporary
disturbance only. These areas would be reinstated and permitted to naturally revegetate immediately
following completion of construction, thereby reducing the development footprint. Other significant
disturbances to land would be rehabilitated following the cessation of petroleum activities to re-establish
vegetation of similar species composition and density to the surrounding undisturbed land.
The REs mapped in PL 80 are widespread, typical of the vegetation communities in the Channel Country
Bioregion. The most prevalent REs are of a sparse, very sparse or grassland structural category and
are naturally ephemeral, disturbance tolerant and resilient having naturally adapted to respond to the
periods of boom and bust associated with the Channel Country Bioregion. Given the characteristics of
the pasture land that has been subject to long term grazing, the grassland / shrubland vegetation would
recover relatively rapidly in response to rehabilitation and rainfall. Further, all REs in PL 80 have a
biodiversity status of ‘No Concern at Present’ (NCAP), and therefore are not ESA.
The area has also been identified as potential habitat for two threatened species and one special least
concern species – the Grey Falcon, Major Mitchell’s Cockatoo and the Fork Tailed Swift respectively.
The Fork-tailed Swift is a migratory species that would almost exclusively occur aerially in the project
area (ELA 2019). Therefore, the proposed increase in development is unlikely to impact this species.
PL 80 is within the very broad expert distribution of the Grey Falcon, however it is a wide ranging species
which is more likely to be associated with Cooper Creek (ELA 2019). The proposed amendment is not
expected to result in significant impacts to this species. A significant residual impact assessment for the
Grey Falcon is present in Section 5.8.
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PL 80 is just outside the expert distribution for the Major Mitchell’s Cockatoo. It is a wide ranging species
and limited habitat is present in PL 80 (ELA 2019). The proposed amendment is not expected to result
in significant impacts to this species. A significant residual impact assessment for the Major Mitchell’s
cockatoo is present in Section 5.8.
Potential direct and indirect impacts resulting from vegetation disturbance include loss of vegetation
communities and fauna habitat, potential injury or death to fauna from construction activities or vehicle
movements, changes to overland flow/hydrology and introduction or spread of weeds.
Santos would implement various measures to avoid, minimise or mitigate impacts to biodiversity
including the following:
Avoidance
• Where practicable, clearing of mature trees (single stemmed with greater than 15 cm diameter
at breast height) would be avoided, particularly patches containing multiple individuals;
• Where practicable, branches will be lopped rather than the removal of vegetation; and
• Wetlands and defined stream channels will be avoided where practicable. Where required to be
intersected, activities will be limited to those essential for the extraction of petroleum i.e. seismic
surveys, wells (and associated surface infrastructure), gathering infrastructure, power,
communications, access tracks and borrow pits).
Minimisation
• Surface disturbance would be restricted to the minimum area required to safely carry out
construction and operations;
• Where practicable, access tracks and flowlines would be co-located and/or located on existing
disturbed land to reduce the total area of disturbance required;
• Construction activities in stream channels would be scheduled to occur outside of wet periods
and not in areas subject to surface water flow / ponding; and
• Petroleum activities will be conducted in a way that minimises interference with natural surface
water flows e.g. buried pipelines.
Mitigation
• Vegetation to be retained adjacent to disturbance areas would be demarcated and protected
where necessary during construction;
• Erosion and sediment controls would be installed where necessary prior to disturbance;
• Weed hygiene measures would be implemented for construction plant and vehicles deemed
high risk for introduction or spread of weeds;
• Access to and from the site would be via designated access tracks;
• Topsoil stockpiles would be separated from subsoil and maintained at less than two metres
high to preserve the seedbank;
• Measures would be implemented to reduce risks to fauna from entrapment in pipes and
excavations. This may include capping pipes, minimising the period that trenches remain
open, inspecting open trenches prior to backfilling, and providing escape ramps and refuge
material for fauna that do enter trenches;
• Hollow ground logs within disturbance areas would be retained and moved to adjacent
undisturbed areas;
• Where unable to be avoided, construction activities within wetlands would be scheduled to
occur outside of extended wet periods and not in areas subject to surface water flow/ponding;
• Any fuels/chemicals would be stored and handled in accordance with Australian Standards
and spill kits will be located onsite to contain any spills if required;
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•
•
•

4.9.2.

Waste materials and non-essential infrastructure would be removed as soon as reasonably
practicable at the end of petroleum activities;
Rehabilitation to promote conditions suitable for the natural revegetation of disturbed areas will
occur progressively; and
Infrastructure / disturbances with no ongoing use (e.g. by the landholder / pastoral
leaseholder) would be rehabilitated as soon as reasonably practicable following the cessation
of petroleum activities to promote the natural re-establishment of vegetation of similar species
composition and density to the surrounding undisturbed land.

Land resources

Construction of well leases, roads, pipeline/gathering infrastructure, borrow pits and other incidental
activities for petroleum activities on PL 80 would result in direct disturbance of land resources. This
would include topsoil removal (where present), subsoil compaction, vegetation removal, reshaping of
the land and creation of small pits or depressions. Without proper management, these disturbances
would have the potential to cause impacts such as topsoil loss, increased erosion risk, changes to
overland flow regimes and the suitability of the land to sustain agricultural uses or native vegetation
growth.
The area of new direct disturbance within the tenures is estimated to be approximately 100 hectares
associated with 12 new wells and related, flowlines, access tracks and borrow pits. This is an estimate
only, as future well locations (and therefore amount / length of associated infrastructure) are not known
at the time of application. Flowlines and borrow pits would be largely rehabilitated soon after construction
to reduce the total disturbed area per well by approximately 40%. The remaining areas of disturbance
would be rehabilitated following the cessation of petroleum activities. This would include filling in pits
and trenches, re-contouring land and re-establishing surface drainage lines so sites blend in with
surrounding landscapes, respreading topsoil and allowing natural revegetation.
Given the characteristics of the pasture land subject to long term grazing from the operation of the
Durham Downs Station, the grassland / shrubland vegetation would recover relatively rapidly in
response to rehabilitation and rainfall, facilitating the long-term / ongoing agricultural use of the pasture
land. Any short-term reduction in the agricultural availability of the pasture land is subject to commercial
agreements between the proponents and the property owner.
During construction and operation, there is also a risk of accidental spills or leaks of chemicals, fuels or
oils, which would have the potential to result in localised soil contamination. Chemicals, fuels and oils
would be stored and handled in appropriately contained areas (in accordance with relevant Australian
Standards) to minimise the risk of land contamination. Spill response equipment and materials would be
kept at facilities and on operations and maintenance personnel vehicles. In the event of a spill, the spill
would be contained and cleaned up including removal of contaminated material for treatment or disposal
at a licenced facility. Only minimal volumes of potentially contaminating substances would be stored on
PL 80.
No waste or co-produced water would be discharged to land.
Given the characteristics of land resources, scope of the proposed activities, and the above
management measures, the proposed activities are not considered likely to impact the environmental
values of land resources.
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4.9.3.

Air and Noise

The proposed activities will result in the short-term generation of dust from land disturbance activities
and air emissions from vehicles and equipment. Noise will be generated during drilling and construction
of associated infrastructure and from equipment at the wellhead during operations. These emissions are
not new and consistent with those authorised by the existing EA. Dust suppression would be undertaken
as required to minimise potential dust / nuisance impacts.
Progressive rehabilitation would be undertaken for all significant disturbances to land that are no longer
required to minimise potential dust impacts. Given the remote nature of the site (closest receptor is
located approximately 6 kilometres south-east of PL 80), sensitive receptors are unlikely to be impacted.

4.9.4.

Groundwater

The proposed activities would co-produce groundwater as a by-product of gas extraction from the
Toolachee formation within the Cooper Basin. The risk to groundwater resources from this extraction is
low given the geology and isolation of the Cooper Basin from overlying water-bearing formations within
the Eromanga Basin and the relatively small volumes of co-produced water expected compared to oil
and unconventional gas wells. Refer to Section 5.4 for a description of potential impacts to groundwater
resulting from the proposed activities.
The geology of Cooper Basin and Eromanga basins is comprised of a series of siltstone, shale and
mudstone formations. As discussed above, these are low permeability rocks that act as laterally
extensive low permeability formations that isolate the reservoirs from overlying water-bearing
formations. This, in combination with vertical distances between typically used groundwater supply
aquifers and the stimulation impact zone, further minimises the risk of any exposure pathway to
groundwater bores.
As stated in the Feb SWQ UWIR, no discharge springs (GAB registers) are located within the vicinity of
Santos’ conventional oil and gas operations, including within PL 80. The closest GAB discharge springs
are located greater than 200 km from PL 80. The Cooper Creek Basin Wild River Area Summary: Natural
Values Assessment (DERM, 2010) concluded that “the persistence of waterholes in the Cooper Creek
is largely influenced by surface water flows and evaporation, with little inputs from groundwater”.
As outlined in section 4.7, GDEs are mapped as potentially being present within the north-east corner
of PL 80. However, groundwater modelling (Feb SWQ UWIR) shows that the groundwater pressure in
the shallowest formations, which may be hydraulically connected to and support terrestrial ecosystems,
and that may be reliant on groundwater, will not be impacted by the exercise of existing underground
water rights in PL 80. This would remain the case for the development of any additional wells on PL 80,
because of the vertical separation (discussed above) of the target formations for the proposed wells
(Toolache Formation, approximate depth >2000m) and the location of any potential terrestrial
ecosystems that may be dependent on groundwater. The GDEs mapped as potentially being present
are associated with REs dominated by species associated with drainage channels and creeks, and
braided channel systems. This association indicates species dependence more on surface water than
groundwater. Refer to Figure 2 for the RE types within the GDE area. Any potential impacts to GDEs
as a result of groundwater extraction would be identified in the annual report for the SWQ UWIR.
Hydraulic fracturing activities have the potential to impact upon the following key groundwater values
within PL 80 including:
•
•
•

drinking water;
stock and domestic water supply; and
sandstone aquifers of the GAB.
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There are key differences between coal seam gas and conventional oil and gas operations, both in the
geographic and geological setting of the resource and the methodology for assessing the resource, that
have substantial bearing on the risk profile presented by hydraulic fracturing activities.
These include:
•

•

•

Santos’ conventional oil and gas operations in SWQ are located in an arid, sparsely populated
area of central Australia. Whilst groundwater is an important water supply source to support
rural land uses, the extent of groundwater supply development is limited.
In Santos’ SWQ operations, the hydrocarbon reservoirs generally occur in anticlines capped
with thick, laterally-extensive low permeability formations that isolate the reservoirs from
overlying water-bearing formations.
The oil and gas reservoirs in SWQ are very deep, of the order of 1,500 to 3,000 metres below
ground level, which provides hundreds of metres vertical separation between the formations in
which fracturing activities have occurred or are proposed to occur and the shallow groundwater
resources.

Santos also carries out hydraulic fracturing processes in accordance with the Queensland Government’s
Code of Practice for the Construction and Abandonment of Coal Seam Gas and Petroleum Wells, and
Associated Bores in Queensland (DNRME, 2018) to reduce the risk of environmental harm to
groundwater formations to negligible levels.
During the hydraulic fracturing process, Santos implements the following:
•
•

•

•

•

Pressure tests of well casing and cement are conducted prior to hydraulic fracturing to confirm
well integrity.
Fluids utilised in hydraulic fracturing are subjected to a risk assessment prior to use (see below).
The material will not contain restricted fluids, including BTEX or the use polycyclic aromatic
hydrocarbons in concentrations above the reporting limit.
Hydraulic stimulation procedures utilised by Santos and its contractors follow a design
philosophy predicated on international best practice. This includes practices for ensuring
mechanical well integrity and surveillance.
Operational procedures monitor fracture design to stay within the target formation, thereby
preventing interconnectivity between the target formation and an aquifer and minimising the
potential for migration of stimulation fluids beyond the simulation impact zone.
Hydraulic fracturing fluids and flowback are contained in tanks to prevent seepage to shallow
groundwater. Fluids will be removed at the cessation of the hydraulic fracturing activity to an
appropriate facility for reuse or disposal.

A hydraulic fracturing risk assessment (HFRA) for Santos’ oil and gas production operations throughout
South West Queensland has been prepared by Golder Associates and is attached as Appendix D.
The HRFA was developed in two volumes:
•

•

Volume One discusses the environmental and geological settings within which Santos’
fracturing operations take place and the general techniques for the drilling, completion and
fracturing of wells. The HFRA details why hydraulic stimulation is essential in SWQ and outlined
Santos’ forward programme (subject to ongoing review) for fracture-stimulation; and
Volume 2 relates specifically to the fracturing fluids used by Santos’ Fracturing Service
Providers (e.g. Halliburton, Schlumberger) and considers the ecological and human health
toxicity of the chemical constituents in the fracturing fluids and includes an exposure
assessment and rick characterisation based on a review of complete exposure pathways and
controls to mitigate exposure.
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The Queensland Government’s Gasfields Commission publishes data on well integrity. They have
concluded that when such national and international codes are used then the likelihood and therefore
risk of well integrity failure resulting in underground leakage is assessed to be low to near zero (Onshore
Well Integrity In Queensland, Australia. Queensland Gasfield Commission, Technical Communication
4, July 2015).
In summary, the combination of remote project location, limited water supply development, best practice
operational procedures and controls and vertical separation of the petroleum reservoir from any primary
groundwater supply aquifers results in a low risk profile to groundwater from petroleum activities.

4.9.5.

Surface Waters and wetlands

Watercourses within PL 80, including Coloy Creek are highly ephemeral with high flow variability in
response to infrequent large rainfall events, typical of the majority of the wider Cooper Basin. As such,
access to PL 80 for construction activities is restricted during periods of extended / high rainfall.
Notwithstanding, erosion and sediment controls would be implemented in accordance with
EPPG00407213.
Pipelines that are constructed below-ground will be rehabilitated to reinstate existing drainage. Aboveground pipelines, if required, would be raised above ground level on prefabricated supports to avoid
impacts to the existing surface hydrology. Similarly, access tracks would be constructed to allow the
natural passage of surface water and to minimise changes to the existing surface hydrology.
Fuels / chemicals would be stored and handled in accordance with Australian Standards and spill kits
will be located onsite to contain any spills if they occur.
Flowback from hydraulic fracturing operations will be contained in lined pits and removed from site for
appropriate reuse or disposal at the cessation of the hydraulic fracturing activity.
All waste materials and non-essential infrastructure will be removed from site at the end of the petroleum
activities as soon as reasonably practicable, minimising risks associated with contamination, or a
reduction in water quality.
Given the characteristics of surface water resources, scope of the proposed activities, and the above
management measures, the proposed activities are not considered likely to impact the environmental
values of surface water.
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5. Legislative Considerations
The EP Act specifies the information to be supplied with an application for amendment of an
environmental authority, the administering authority’s considerations in the assessment of an
amendment application and the conditions, which may be imposed on an environmental authority by the
administering authority.

5.1. Environmental Protection Act 1994 (EP Act)
5.2. General requirements for an EA amendment application (s226 EP Act)
Section 226 and 226(A) of the EP Act specifies the requirements for an EA amendment application for
environmental authorities. Table 6 contains a summarised checklist of the EP Act requirements against
this proposed amendment application.
Table 6: General Requirements EA Amendment Application (s226 EP Act)
Section of EP Act

Relevance to amendment application

226(1) An amendment application must (a) be made to the administering authority

The EA amendment application was lodged with DES who is
the administering authority for the EP Act.

(b) be made in the approved form

Refer to Attachment 1 of the application package, which
includes the Application to amend an environmental authority.

(c) be accompanied by the fee prescribed
under a regulation

The applicable fee was paid at lodgement of the amendment
application.

(d) describe the proposed amendment

Refer to Section 2.

(e) describe the land that will be affected by
the proposed amendment

Refer to Sections 3 and 4.

(f) include another document relating to the
application prescribed by regulation

Refer to the information provided throughout this supporting
report.

226A (1) If the amendment application is for the amendment of an environmental authority, the application
must also (a) describe any development permits in
effect under the Planning Act for the carrying
out of the relevant activity for the authority;
and

Not applicable - No development permits are in effect under
the Sustainable Planning Act 2009 for the activities which are
the subject of this amendment application.

(b) state whether each relevant activity will, if
the amendment is made, comply with any
eligibility criteria for the activity

Not applicable – There are currently no eligibility criteria
relevant to the activities proposed by the amendment
application.

(c) if the application states that each relevant
activity will, if the amendment is made,
comply with any eligibility criteria for the
activity— include a declaration that the
statement is correct

Not applicable – There are currently no eligibility criteria
relevant to the activities proposed by the amendment
application.

(d) state whether the application seeks to
change a condition identified in the authority
as a standard condition

EPPG00407213 does not contain any standard conditions.

(e) if the application relates to a new relevant
resource tenure for the authority that is an
exploration permit or GHG permit—state
whether the applicant seeks an amended
environmental authority that is subject to the
standard conditions for the relevant activity

Not applicable - The application does not relate to a new
resource tenure.
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Section of EP Act

Relevance to amendment application

or authority, to the extent it relates to the
permit
(f) include an assessment of the likely impact
of the proposed amendment on the
environmental values, including—

Refer to Section 4.

(i) a description of the environmental
values likely to be affected by the proposed
amendment;

Refer to Section 4 above.

(ii) details of any emissions or releases
likely to be generated by the proposed
amendment;

No new emissions or releases will be generated by the
proposed amendment. Refer to Section 4.

(iii) a description of the risk and likely
magnitude of impacts on the environmental
values;

Refer to Section 4.

(iv) details of the management practices
proposed to be implemented to prevent or
minimise adverse impacts;

The activities associated with the proposed amendment are
consistent with the activities already authorised under the EA.
Refer to Section 4.

(v) details of how the land the subject of the
application will be rehabilitated after each
relevant activity ceases;

The proposed amendment would not result in change to the
existing rehabilitation requirements. Notwithstanding, all
significantly disturbed land will be rehabilitated and monitored
in accordance with the existing conditions of EA
EPPG00407213 (Schedule J - Rehabilitation).

(g) include a description of the proposed
measures for minimising and managing
waste generated by any amendments to the
relevant activity;

Waste generated by the development of PL 80 will be
managed in accordance with the existing conditions of the EA
(EPPG00407213)

(h) include details of any site management
plan or environmental protection order that
relates to the land the subject of the
application;

Not applicable – There is no relevant site management plan or
environmental protection order that relates to PL80.

5.3.

CSG activities requirements for an EA amendment application (s227 EP
Act)

Section 227 of the EP Act, specifies the requirements for an amendment application for CSG activities
where the application:
a)

relates to an EA for a CSG activity; and

b)

the proposed amendment would result in changes to the management of CSG water; and

c)

the CSG activity is an ineligible ERA.

The proposed amendment does not relate to CSG activities. This section of the EP Act is not relevant.

5.4.

Requirements for amendment applications – Underground Water
Rights (S227AA EP Act)

Section 227AA of the EP Act specifies the requirements for an amendment application where the
application involves changes to the exercise of underground water rights for a petroleum lease. Table 7
contains a checklist of the s227AA requirements against the proposed amendment application.
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Table 7: Underground Water Rights (s227AA EP Act)
Section 227AA EP Act

Relevance to amendment application

(a)

Any proposed exercise of underground
water rights during the period in which
resource activities will be carried out under
the relevant tenure

The proposed amendment would result in the exercise of
existing underground water rights by extracting produced
water from petroleum wells.

(b)

The areas in which underground water
rights are proposed to be exercised

The proposed amendment would result in the exercise of
existing underground water rights within PL 80.

(c)

For each aquifer affected, or likely to be
affected, by the exercise of underground
water rights
(i) A description of the aquifer

Aquifers likely to be affected by the proposed activities are
described in section 4.7

(ii) an analysis of the movement of
underground water to and from the
aquifer, including how the aquifer
interacts with other aquifers and
surface water; and

Refer to Figures 16-18 in the Feb SWQ UWIR. These
figures display groundwater level and flow directions that
could be established by all available groundwater level
data. In general, groundwater flow in the GAB is towards
the low-lying areas of Central Australia. From the eastern
margin of the basin, groundwater flows are predominantly
to the west, south and southwest. From the Western
Australian recharge beds, flow is generally towards the
east. Groundwater flow in each of the following formations
is briefly described:
Quaternary and Tertiary Alluvium
In general, groundwater flow follows the topographical
profile of the study area, with the only limitations imposed
by the fluvial nature of the sediments. A hydrogeological
map of the area (presented as Figure 16 in the SWQ
UWIR) indicates that the hydraulic gradient is small.
Winton Formation
Based on the information available, the groundwater flow
direction is broadly from the north-east to the south-west.
Cadna-Owie Formation
Insufficient water level information is available to describe
water flows and water levels and therefore a
hydrogeological map has not been generated.
Hooray Sandstone
It is noted that a number of bores within the Hooray
Sandstone may be artesian. Groundwater bores are
concentrated in the south-eastern region of the study area
however, water level and salinity data is limited for the
majority of the bores in the study area (i.e. within Santos
tenements). Based on the information that is available, the
groundwater flow direction is generally towards the
southeast and the water salinity is fresh to slightly brackish.
Westbourne Formation, Adori Sandstone and Birkhead
Formation
There is no data available to characterise groundwater flow
in these formations within the project area.
Hutton Sandstone
The groundwater flow is expected to be to the south west
i.e. consistent with the flow of the major GAB units as
described in the literature (Note: there is insufficient water
level data in the Hutton Sandstone to characterise
groundwater flow direction further).
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Section 227AA EP Act

Relevance to amendment application
Poolowanna Formation
As per the Hutton Sandstone, groundwater flow is
expected to be to the south west, which is consistent with
the flow of the major GAB units as described in the
literature.
Preferential flow paths
There is a very negligible risk of vertical preferential flow
paths that may bypass the lack of vertical connectivity
throughout the system because:
•

The absence of connecting geological structures
such as faults and other connecting features
(such as unconformable contact zones) that
would permit vertical migration. This statement
seems particularly pertinent because there is an
accumulation of petroleum at the location of the
project. If there was any vertical connectivity, the
petroleum product (which is less dense than
water) could not have accumulated within the
reservoir at all; and

•

The implementation of production well
construction to industry standards in order to
manage the risk of gas migration into overlying
formations due to inadequate seal between
formations in poorly constructed wells.

Springs
As discussed in Section 4.7, there are no springs located
on PL 80. The nearest springs are located >200km away.
Spring locations are presented in Section 4.3.8 of the Feb
SWQ UWIR.
(iii) a description of the area of the aquifer
where the water level is predicted to
decline because of the exercise of
underground water rights; and

Development of gas wells on PL 80 are not expected to
extend beyond the target reservoir of the Cooper Basin
sediments.
The predictive modelling used to assess groundwater
impacts is described in Section 7 of the Feb SWQ UWIR.
The calculated drawdown for each of the Eromanga Basin
and Cooper Basin layers is presented on Figures 34 to 41
(Eromanga Basin) and Figures 46 to 51 (Cooper Basin) in
the Feb SWQ UWIR.
The production of petroleum on PL 80 would not impact
groundwater in GAB aquifers because of the hydraulic
separation (or lack of connectivity) between the deeper
Cooper Basin sediments and the overlying GAB aquifers of
the Eromanga Basin. This is demonstrated by the
modelling results reported in the Feb SWQ UWIR for other
development areas.
The Feb SWQ UWIR results show that any development in
the Cooper Basin sediments of equal or smaller magnitude
than that already modelled, cannot impact aquifers of the
GAB. The proposed development on PL 80 is slightly
smaller in scope and extent than already modelled. The
model is a simple ‘layer-cake’ type model, and so
parameterisation is uniform across the model domain
(including vertical connectivity).
The groundwater impact areas in PL 80 would be generally
small in area and limited to sediments of the Cooper Basin.
The qualitative assessment justifies why no further
quantitative risk assessment and groundwater modelling is
required.
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Section 227AA EP Act
(iv) the predicted quantities of water to be
taken or interfered with because of the
exercise of underground water rights
during the period in which resource
activities are carried out;

(d)

the environmental values that will, or may,
be affected by the exercise of underground
water rights and the nature and extent of
the impacts on the environmental values;

Relevance to amendment application
The long-term / conservative modelled extraction rate for
the wells targeting the Cooper Basin modelled for the Feb
SWQ UWIR is 4.01 m3/day.
The existing operation on PL 80 account for up to
72.18m3/day (based on 21 existing wells; the long-term /
conservative modelled extraction rate for the conventional
petroleum wells modelled for the UWIR (4.01m3/day per
well).
The additional 12 wells proposed by this application
account for up to 48.12m3/day; the long-term / conservative
modelled extraction rate for the conventional petroleum
wells modelled for the UWIR (4.01 m3/day per well).
Based on this, the existing wells and the additional wells
account for 120.3m3/day of water taken.
Impact to water bores
There is no predicted impact to water bores due to the
proposed amendment Refer to Section 4.9.4.
Impact to GDE’s
There is no predicted impact to terrestrial GDE’s due to the
vertical separation of the target formations for the proposed
wells and the location of any potential terrestrial
ecosystems that may be dependent on groundwater.
Impact to springs
There is no predicted impact to springs predicted due to
the proposed amendment. The nearest springs are located
>200 km away.
Impact to other surface waters
There is no impact to the shallowest aquifers that have the
potential to interact with surface waters. Accordingly, there
are no expected impacts to surface water bodies that may
be dependent on groundwater-surface water interactions.
Impact to formation integrity and surface subsidence
The risk of subsidence impacts to groundwater due to
reservoir depressurisation on PL 80 is very low because:

(e)

any impacts on the quality of groundwater
that will, or may, happen because of the
exercise of underground water rights
during or after the period in which resource
activities are carried out;

•

the maximum depressurisation that is expected is
less than 100m;

•

the sandstone which will be targeted is not
considered easily compressible (as opposed to
more compressible formations like coal seams);
and

•

the target formation is more than 1500m below
ground level, and at such a depth would require
significant stresses to make it deform.

There are no expected impacts on groundwater quality due
to:
•

a pre-existing vertical gradient exists, whereby the
deeper formations tend to be under greater a
hydraulic pressure than overlying formation. The
difference in pressure is greater than 150m
throughout the full stratigraphic sequence;

•

the change to the hydraulic pressures induced by
development on PL 80 will not be sufficient to
reverse change the general direction of migration
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Section 227AA EP Act

Relevance to amendment application
that drives water from deeper formation up into
shallower formations; and
•

deeper formations have generally poorer quality
water than shallower formations. A reduction in
the vertical upward gradient will therefore not
induce more saline water from deeper formations
to migrate into shallower formations.

The following sections presents the basis of these
assertions. While the Feb SWQ UWIR does not assess
impacts to groundwater quality directly, it does provide
baseline aquifer information to support a qualitative
assessment.
Impact on baseline hydraulic gradient
Refer to Figure 40 and 41 in the Feb SWQ UWIR. This
shows the baseline groundwater pressures in the modelled
formations. These show that vertical upward gradient
throughout the stratigraphic sequence will not be impacted
by development.
Baseline groundwater quality

(f)

strategies for avoiding, mitigating or
managing the predicted impacts on the
environmental values stated for paragraph
(d) or the impacts on the quality of
groundwater mentioned in paragraph (e).

•

Quaternary and Tertiary Alluvium - the salinity
of the aquifer is brackish, with electrical
conductivity (EC) values ranging from 3,000 to
7,000μS/cm or 2,000 to 4,700mg/L Total
Dissolved Solids (TDS).

•

Winton Formation - The water quality in the
Winton Formation is brackish (to saline) with ECs
ranging from 900 to 13,000μS/cm or 600 to
9000mg/L TDS.

•

Cadna-Owie Formation - The limited data
available in the DERM groundwater database
indicate fresh to slightly brackish water quality
with the Wyandra Sandstone.

•

Hooray Sandstone - The water quality in the
Hooray Sandstone is generally fresh to slightly
brackish. EC values range from 675 to
3,930μS/cm or 450 to 2700mg/L TDS. A number
of Hooray water supply bores have salinity values
measured over a 40 year period, the latest of
which compare well with historical values.

•

Westbourne Formation, Adori Sandstone and
Birkhead Formation - Salinity data are not
available for the Westbourne, Adori and Birkhead
Formations.

•

Hutton Sandstone - Salinity data are not
available for the Hutton Sandstone is not known.

•

Poolowanna Formation – Salinity data are not
available for the Poolowanna Formation.

The proposed activities within PL 80 are unlikely to result in
significant impacts to groundwater values as demonstrated
in the Feb SWQ UWIR and described above.
The monitoring strategy proposed by the 2019 SWQ UWIR
will be implemented in accordance with the requirements
under the Water Act 2000 commensurate to the risk of
groundwater impact that is predicted by the Feb SWQ
UWIR. This monitoring may be periodically reviewed and
adapted in accordance with the requirements under the
Water Act 2000.
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5.5. Assessment Level Decision for amendment application (s228 EP Act)
Refer to Table 8, for further information with regards to the determination of this application being a
major amendment.
Table 8: Minor Amendment (Threshold) Assessment
Minor amendment (threshold), for an
environmental authority, means an
amendment that the administering authority is
satisfied (i)

Is not a change to a condition identified
in the authority as a standard condition;
and

Relevance to amendment application



a change that is a condition
conversion; or



(ii) a change that is not a condition
conversion but that replaces a
standard condition of the
authority with a standard
condition for the
environmentally relevant activity
to which the authority relates;
and



(i)

The EA (EPPG00407213) does not identify any
standard conditions.

(ii) Does not significantly increase the level
of environmental harm caused by the
relevant activity; and



The EA amendment seeks to authorise the
existing and proposed development on PL80.
Disturbance associated with the proposed
development (12 additional wells) may equate
up to 1.09% (100ha) of the current land area of
PL 80. This is a conservative estimate only.
Development footprints are unknown at the time
of application.
Given the nature of the proposed disturbance
and relative lack of significant environmental
values within the project area, the proposed
amendment would not significantly increase the
level of environmental harm caused by the
resource activities as demonstrated in section 4.

(iii) Does not change any rehabilitation
objectives stated in the authority in a way
likely to result in significantly different
impacts on environmental values than
the impacts previously permitted under
the authority; and



The amendment does not change any
rehabilitation objectives of the EA.

(iv) Does not significantly increase the scale
or intensity of the relevant activity; and



The 12 wells proposed by this amendment
application is >10% of the existing authorised
disturbance.
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Minor amendment (threshold), for an
environmental authority, means an
amendment that the administering authority is
satisfied -

Relevance to amendment application

(v) Does not relate to a new relevant
resource tenure for the authority that is –
(i)
A new mining lease; or
(ii)
A new petroleum lease; or
(iii)
A new geothermal lease under
the Geothermal Energy Act; or
(iv)
A new GHG injection and
storage lease under the GHG
storage Act; and



The amendment does not relate to a new
resource tenure.

(vi) Involves an addition to the surface area
for the relevant activity of no more than
10% of the existing area; and



The amendment seeks to authorise up to 100 ha
of new disturbance which is >10% of the existing
authorised disturbance.

(vii) For an environmental authority for a
petroleum activity –
(i) if the amendment involves
constructing a new pipeline – the new
pipeline does not exceed 150km; and



The amendment does not involve constructing a
new pipeline of more than 150km in length.



The amendment does not involve extending an
existing pipeline.



The amendment does not relate to a new
relevant resource tenure.

(ii) if the amendment involves extending
an existing pipeline- the extension does
not exceed 10% of the existing length of
the pipeline; and
(viii) If the amendment relates to a new
relevant resource tenure for the authority
that is an exploration permit or GHG
permit-the amendment application under
section 224 seeks an amended
environmental authority that is subject to
the standard conditions for the relevant
activity or authority to the extent it relates
to the permit.

5.6. The Standard Criteria (EP Act)
The standard criteria (as defined by Schedule 4 of the EP Act) are required to be considered by the
administering authority for both a major and minor amendment application. Refer to Table 9 for an
assessment of the proposed amendment against the standard criteria.
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Table 9: Standard Criteria (EP Act)
Schedule 4 EP Act

Relevance

(a) the following principles of environmental
policy as set out in the Intergovernmental
Agreement on the Environment –
(i) the precautionary principle;
(ii) intergenerational equity;
(iii) conservation of biological diversity and
ecological integrity; and

The proposed amendment was contemplated within the
context of intergenerational equity and sustainable
development. The amendment will not result in significant or
permanent impact to the existing environmental values of PL
80.
The operation of PL 80 will be conducted in accordance with
the conditions of the EA and the amendments sought by this
application to conserve biological diversity and ecological
integrity.
The proposed amendment was contemplated within the
context of the precautionary principle. The amendment does
not pose a threat of serious or irreversible environmental
harm, and scientific uncertainty does not exist as to the level
of potential environmental harm as demonstrated in the
supporting information provided with this amendment
application.
Compliance with the existing conditions of the EA will continue
to be met during the conduct of authorised activities to
achieve best practice environmental management (BPEM).

(b) any Commonwealth or State government
plans, standards, agreements or
requirements about environmental protection
or ecologically sustainable development

The proposed activities will be undertaken in accordance with
the applicable requirements of the following:
•

EP Act

•

EPBC Act

•

Petroleum and Gas (Production and Safety) Act
(P&G Act)

•

Nature Conservation Act 1992 (NC Act)

•

Vegetation Management Act 1999 (VM Act)

•
Regional Planning Interests Act 2014
The relevance of these Acts to this application is referenced
throughout the supporting information.
(c) any relevant environmental impact study,
assessment or report

N/A – There are no relevant environmental impact studies,
assessments or reports for PL 80.

(d) the character, resilience and values of the
receiving environment

Refer to Section 4.

(e) all submissions made by the application
and submitters

The EA amendment application is considered to be a major
amendment (refer to Table 8). However, in accordance with
section 230 of the EP Act, it is considered that public
notification is not required. As demonstrated by section 4.9 of
this supporting report there will not be a substantial increase
in the risk of environmental harm under the amended EA.

(f) Best Practice Environmental Management
(BPEM) for activities under any relevant
instrument, or proposed instrument, as
follows(i) an environmental authority;
(ii) a transitional environmental program;
(iii) an environmental protection order;
(iv) a disposal permit;
(v) a development approval;

BPEM of the proposed activity will be achieved through
compliance with the existing conditions of the EA and
implementation of environmental management measures
described in this report.
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Schedule 4 EP Act

Relevance

(g) financial implications of the requirements
under an instrument, or proposed instrument,
mentioned in paragraph (g) as they would
relate to the type of activity or industry carried
out, or proposed to be carried out under the
instrument;

Santos will continue to provide adequate funds, equipment
and staff time to comply with the conditions of the EA.

(h) public Interest

The extraction of oil and gas is in the public interest as it
facilitates the production of energy required to meet the needs
of customers in Queensland and other Australian States and
Territories. Natural gas is a part of the solution to meet future
energy demand growth. Gas can provide reliable, affordable
energy, reduce greenhouse gas emissions and improve air
quality across Australia and Asia. Resources produced by
Santos also generate taxes and royalties to the Queensland
Government which provide an ongoing source of revenue to
support Government services provided to the general public.

(i) site management plan (SMP)

There are no relevant SMPs applicable to this amendment
application.

(j) integrated environmental management
system (IEMS) or proposed IEMS

Existing environmental management measures for PL80 will
continue to be implemented by Santos.

(k) other matters prescribed under a
regulation

Refer to information provided throughout this supporting
report.

5.7. Prescribed matters for particular resource activities (s24AA EP
Regulation)
Section 226 of the EP Act, specifies the general requirements for an EA amendment application. This
includes item (1)(n) which specifies any other documents relating to the application prescribed under a
regulation. Section 24AA of the Environmental Protection Regulation describes the prescribed
documents for an application for environmental authority for a CSG activity.
This amendment does not involve the management of CSG water.

5.8.

Environmental Offsets Act 2014

In accordance with s14(2) of the Environmental Offsets Act 2014, an administering agency may impose
an offset condition on an environmental authority, if the proposed activity will, or is likely to have a
significant residual impact on the prescribed environmental matter, and all reasonable on-site mitigation
measures for the prescribed activity have been, or will be, undertaken.
The proposed amendment would not result in a significant residual impact on any prescribed
environmental matter as described in Section 4.4.
The proposed amendment would be undertaken in an area where an environmental matter is prescribed
under Schedule 2 of the Environmental Offsets Regulation 2014, as shown in Table 10. Appendix B
provides a detailed description of the MSES located within PL 80.
Table 10: Prescribed Environmental Matter Assessment (Schedule 2 of the Environmental Offsets
Regulation 2014)
Schedule 2 Environmental
Offsets Regulation 2014

Relevance to amendment application

2 Regulated vegetation



Regulated Vegetation is mapped within PL 80, including:
•
•

93.0 km of a vegetation management watercourse; and
506.71 ha within 100 m of a vegetation management wetland.
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Schedule 2 Environmental
Offsets Regulation 2014

Relevance to amendment application

3 Connectivity areas



All vegetation and habitats within the subject tenures provide connectivity
areas.

4 Wetlands and watercourses

x

The prescribed activity would not be undertaken in the following:
•
•
•

5 Designated precinct in a
strategic environmental area

x

6 Protected wildlife habitat



wetlands in a wetland protection area as shown on the Map of
referrable wetlands under schedule 12, part 2 of the Environmental
Protection Regulation 2008;
wetlands of high ecological significance as shown on the Map of
referrable wetlands under schedule 12, part 2 of the Environmental
Protection Regulation 2008; or
wetlands or watercourses in a high ecological value waters as
identified under the Environmental Protection (Water) Policy 2009,
schedule 2.

The prescribed activity would not be undertaken in a designated precinct
in a strategic environmental area.
The prescribed activity:
•
•
•

will not be undertaken in an area identified as essential habitat on
the essential habitat map for an animal or plant that is endangered
or vulnerable wildlife;
will not be undertaken in an area that is shown as a high risk area
on the flora survey trigger map; and
may be undertaken in an area of habitat (e.g. foraging, roosting,
nesting or breeding habitat) for the Grey Falcon and Major
Mitchell’s Cockatoo.

7 Protected areas

x

The prescribed activity would not be undertaken in a protected area.

8 Highly protected zones of
State marine parks

x

The prescribed activity would not be undertaken in a state marine park.

9 Fish habitat areas

x

The prescribed activity would not be undertaken in an area declared
under the Fisheries Act 1994 to be a fish habitat area

10 Waterway providing for
fish passage



The prescribed activity would potentially intersect watercourses providing
potential fish passage.

11 Marine plants

x

The prescribed activity would be not be undertaken in an area containing
marine plants

12 Legally secured offset
areas

x

The prescribed activity would be not be undertaken in a legally secured
offset area

5.8.1.

Potential Impacts and Mitigation Measures – MSES

As per Section 8 of the EO Act, a significant residual impact is generally an adverse impact, whether
direct or indirect, of a prescribed activity on all or part of a prescribed environmental matter that:
a) remains, or will or is likely to remain, (whether temporarily or permanently) despite on-site
avoidance and mitigation measures for the prescribed activity; and
b) is, or will or is likely to be, significant.
The Queensland Environmental Offsets Policy Significant Residual Impact Guideline (DEHP, 2014) has
been developed to assist in deciding whether or not a prescribed activity will, or is likely to have a
significant residual impact on a MSES. The criteria contained in the guideline provide direction for
identifying when an impact on a prescribed environmental matter that is MSES, may be ‘significant’. The
significant residual impact criteria for each of the prescribed environmental matters relevant to this
amendment application is shown in Table 11 and an assessment against these criterion is provided
below.
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Table 11: Significant Residual Impact Assessment
Prescribed
environmental
matters

Significant residual impact criteria

2 Regulated
vegetation

The proposed prescribed activities may involve clearing of regulated vegetation.
However, all of PL 80 is mapped as “Least Concern” vegetation that is in the sparse,
very sparse or mid-dense structural categories.
The Queensland Environmental Offsets Policy Significant Residual Impacts Guideline,
for a prescribed activity to have a significant residual impact on a regional ecosystem
that lies within a mapped wetland, criteria 1 and 2 must be exceeded. For a prescribed
activity to have a significant residual impact on a regional ecosystem that is within the
defined distance of watercourses, criteria 1 and 3 must be exceeded.
The proposed activities will not exceed these criteria.

Connectivity
areas

As the proposed amendment does not relate to a fixed footprint, it cannot be assessed
using the Landscape Fragmentation and Connectivity Tool. However, the significant
impact criteria can be examined at a project scale.
A development impact on connectivity areas is determined to be significant if either of
the following tests are true:
•
•

The change in the core remnant ecosystem extent at the local scale (post impact) is
greater than a threshold determined by the level of fragmentation at the regional
scale; or
Any core area that is greater than or equal to 1 ha is lost or reduced to patch
fragments (core to non-core).

Test 1 - 100 % of the study area is covered by remnant vegetation; therefore, the
change threshold for test 1 is 50 %. The proposed activities would not result in the
clearance of greater that 50 % of the remnant vegetation across the subject tenures.
Test 2 - The vegetation within the study area occurs in a large consolidate remnant
patch. The development of well sites and associated linear infrastructure in these
remnant patches would not result in a core area being lost or reduced to patch
fragments.
Accordingly, significant impacts on connectivity areas as a result of the proposed
activities are not expected.
6 Protected
wildlife habitat

For endangered and vulnerable wildlife habitat (including essential habitat), an action is
likely to have a significant impact on endangered and vulnerable wildlife if the impact on
the habitat is likely to:
•

lead to a long-term decrease in the size of a local population; or

•

reduce the extent of occurrence of the species; or

•

fragment an existing population; or

•

result in genetically distinct populations forming as a result of habitat isolation;
or

•

result in invasive species that are harmful to an endangered or vulnerable
species becoming established in the endangered or vulnerable species’
habitat; or

•

introduce disease that may cause the population to decline, or

•

interfere with the recovery of the species; or

•

cause disruption to ecologically significant locations (breeding, feeding,
nesting, migration or resting sites) of a species.

As discussed in Section 4, PL 80 contains potential habitat for the Grey Falcon and
Major Mitchell’s Cockatoo.
ELA 2019 assessed the potential impacts of 100 ha of disturbance on the Grey Falcon
and Major Mitchell’s Cockatoo against significant impact criteria described above and
determined that a significant residual impact to these species was unlikely because:
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Prescribed
environmental
matters

Significant residual impact criteria

Grey Falcon:
•

The Grey Falcon habitat within the study area is considered to represent
potential foraging habitat only. Whilst the area of foraging habitat will decrease
within the study area, this is a wide ranging and mobile species recorded
across much of inland Australia, as such the extent of reduction in foraging
habitat is negligible and unlikely to result in species decline.

•

No breeding habitat was observed. Direct impacts of the proposed
development will not inhibit breeding or movement of the species of the Grey
Falcon and is unlikely to lead to a long-term decrease in the size of the
population or adversely affect habitat critical to the survival of the species.

•

Direct impacts up to 100ha of potential foraging habitat is likely to be
predominately linear in nature, in association with access tracks, trenching for
piping or small areas of clearing for well pads. The species is highly mobile
and wide ranging therefore the development is unlikely to fragment an existing
population.

•

It is unlikely that the propose development will increase the risk of harm from
pest species or facilitate the introduction of spread of disease that can degrade
the habitat.

•

The upper disturbance limit of 100 hectares is negligible in the context of the
total area of potential foraging habitat available within the study area (1.1% of
8896 ha).

•

The disturbance will occur in a progressive nature, such that the total of 100 ha
impact will not occur at the one time, but rather spread across a number of
years.

•

The habitat of the study area operates under a boom / bust cycle, which drives
diversity and faunal activity (e.g., species respond to rains and multiple good
seasons). The proposed, progressive native of the impacts, particularly with
the implementation of mitigation measures, will not alter this natural cycle of
boom / bust seasons.

•

There is no Recovery Plan for this species. The proposed development is not
considered to substantially interfere with the recovery of the species given the
wide ranging and mobile nature of the species and that only potential foraging
habitat will be impacted.

Major Mitchell’s Cockatoo
•

The Major Mitchell’s Cockatoo habitat within the study area is considered to
represent potential foraging habitat only. Whilst the area of foraging habitat will
decrease within the study area, this is a wide ranging and mobile species, as
such the extent of reduction in foraging habitat is negligible and unlikely to
result in species decline.

•

No breeding habitat was observed. Direct impacts of the proposed
development will not inhibit breeding or movement of the species of the Major
Mitchell’s Cockatoo and is unlikely to lead to a long-term decrease in the size
of the population or adversely affect habitat critical to the survival of the
species.

•

Direct impacts up to 100ha of potential foraging habitat is likely to be
predominately linear in nature, in association with access tracks, trenching for
piping or small areas of clearing for well pads. The species is highly mobile
and wide ranging therefore the development is unlikely to fragment an existing
population.

•

The upper disturbance limit of 100 hectares is negligible in the context of the
total area of potential foraging habitat available within the study area (5.8% of
1735 ha).

•

It is unlikely that the propose development will increase the risk of harm from
pest species or facilitate the introduction of spread of disease that can degrade
the habitat.
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Prescribed
environmental
matters

Significant residual impact criteria

•

The disturbance will occur in a progressive nature, such that the total of 100 ha
impact will not occur at the one time, but rather spread across a number of
years.

•

The habitat of the study area operates under a boom / bust cycle, which drives
diversity and faunal activity (e.g., species respond to rains and multiple good
seasons). The proposed, progressive native of the impacts, particularly with
the implementation of mitigation measures, will not alter this natural cycle of
boom / bust seasons.

•

There is a Recover Plan for this species. The proposed development is not
considered to substantially interfere with the recovery of the species given the
wide ranging and mobile nature of the species and that only potential foraging
habitat will be impacted.

The Fork-tailed Swift was also identified as having the potential to occur on PL 80. The
proposed activities would be unlikely to impact this species as it is a non-breeding
migrant that would almost exclusively occur aerially (ELA 2019).
10 Waterway
providing for
fish passage

The Queensland Environmental Offsets Policy Significant Residual Impact Guideline
provides the criteria for determining significant impacts on a waterway providing for fish
passage. Based on these criteria, the proposed amendment would not have a
significant residual impact on this prescribed environmental matter due to:
•
•

The highly ephemeral streams within PL 80 only provides potential for fish
passage during periods of high rainfall causing streamflow.
Construction within watercourses would not occur during periods of
streamflow, avoiding potential fish mortality or injury. Accordingly, the
temporary construction of pipeline infrastructure within watercourses would
not:
o reduce the extent, frequency, or duration of fish passage;
o result in a substantial change to the hydrological regime of the
watercourse; or
o lead to significant changes in water quality parameters within the
watercourse.
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Appendix A – Ecological assessments (PL80)
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Executive Summary
Santos Limited (Santos), as the holder of Petroleum Lease 80 (PL80) propose to expand existing
operations within PL80.
A desktop assessment of environmental values within PL80 was undertaken, followed by an ecological
field survey from 29 November to 2 December 2019 to determine the presence of Matters of National
Environmental Significance (MNES) protected under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) and Matters of State Environmental Significance (MSES) protected
under relevant Queensland legislation .
The field survey recorded a total of 70 flora species, 26 fauna species and mapped 12 regional
ecosystems (REs) in PL80, including two REs with separate variants identified (a total of 16 units). No
threatened species or threatened ecological communities listed under the NC or EPBC Acts were
recorded. However, the following MNES and MSES were considered as potential, likely or known to
occur within the study area including:
•
•
•

Potential threatened species habitat for Grey Falcon and Major Mitchell’s Cockatoo
Potential migratory species habitat for the Fork-tailed Swift
Regulated vegetation – prescribed Regional Ecosystem intersecting a watercourse and as
vegetation within 100 m of a wetland

At the time of survey, PL80 was grazed and drought affected with very few living native plant species
present in the ground layer. Significant areas of bare ground in alluvial areas and also bare and rocky
ground in rolling plains were common. These areas are likely to respond following rainfall but flora
largely persists in the soil seedbank during dry conditions which prevail for most of the year. Fauna
populations were also considered low at the time of survey with only one mammal, one reptile and 23
bird species being observed. While good structural habitat was present in many areas, the general lack
of flowering and seeding plants as well as permanent water sources is likely to have restricted the
diversity and abundance of fauna populations.
Future development activities within PL80 may result in disturbance to approximately 100 ha of mapped
REs and habitat values. More than 80% of this impact occurs in very sparsely vegetated herblands and
grasslands largely devoid of trees and shrubs. This creates a significant opportunity for Santos to avoid
and minimise impacts to more structurally diverse ecosystems and therefore reduce impacts on
threatened species. A number of management practices have been proposed to ensure impacts are
avoided and minimised as far as possible.
A residual risk impact assessment of these impacts against relevant policy guidance was undertaken and
provided in this report. The assessment concluded that impacts to MNES and MSES either known or
potentially occurring within the study area were not considered significant, provided the threshold for
clearing of regulated vegetation is not exceeded.
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1. Introduction
1.1 Project background
Eco Logical Australia (ELA) understands that Santos are looking to expand their operations in the Cooper
Basin in south-west QLD. The proposed operations will impact on approximately 100 hectares (ha)
within tenement PL80 (the study area, Figure 1), and will therefore require a major amendment to the
existing Environmental Authority (EA; EPPG00407213).

1.2 Objectives and scope of works
The objective of this assessment is to validate the ecological values within the study area using both
desktop and field verified data and to undertake an impact assessment of the current expansion of
operations on identified Matters of National Environmental Significance (MNES) and Matters of State
Environmental Significance (MSES) values.
Specifically, the scope of works includes:
•
•

•
•
•
•

Ground-truthing regional ecosystem (RE) type and condition (Queensland RE Framework)
Validating habitat values, particularly species protected under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and Nature
Conservation Act (NC Act 1999).
Assessing the condition and extent of Threatened Ecological Communities (TECs) that may
occur within the area
Determining the likelihood of significant impacts to MNES and MSES
Providing avoidance, mitigation and management strategies to reduce the severity and
magnitude of potential impacts
Evaluating significant residual impacts to identified MNES and MSES.

1.3 Study Area
PL80 is located across Lot 1, Plan SP133822 and encompasses an area of 9,153 ha (herein referred to as
the study area; Figure 1). The study area consisted predominantly of grazed remnant vegetation,
representing degraded or highly drought affected habitat. Riparian vegetation within the study area is
associated with the ephemeral tributaries of Cooper Creek and were dry at the time of the field surveys.
The study area contains a range of existing infrastructure including gas wells, pipelines, borrow pits,
roads and power/utility lines.
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Figure 1: PL80 – Study area and location
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2. Methodology
2.1 Desktop assessment
A desktop assessment was undertaken to review existing data and to identify the presence of ecological
values occurring within the study area. The desktop assessment involved a review of previous ecological
studies, environmental databases, maps, literature and digital datasets. Results were used to compile
a likelihood assessment (Appendix A), which identified the target threatened species and any potential
habitat types within the study area. Survey methods and effort were based on this information.
2.1.1 Database searches
Database searches were performed using the EPBC Act Protected Matters Search Tool and Wildlife
Online (QLD) databases, based on a central coordinate of -26.915, 141.465 with a 100 km buffer. A
MSES report was requested for the study area which includes details of any essential habitat mapped in
the area of interest. Atlas of Living Australia (ALA) records for listed threatened species were also
downloaded and added to a Geographical Information System (GIS).
2.1.2 Datasets utilised
A range of datasets were used in this project including high resolution (20 cm) aerial imagery, a 1 second
(30 m) digital elevation model, existing RE mapping, drainage mapping, rapid data point (RDP) data and
BioCondition site assessment data (Table 1).
Table 1: Data sources
Data

Purpose

High resolution (20 cm)
aerial imagery

District patterns in the imagery representing RE boundaries were identified, linework digitised
and attributed.

Digital
(DEM)

A moderate resolution (30 m) DEM was utilised to both identify areas with moderate slopes
(i.e. rocky slopes leading to tablelands), as well as identifying boundaries between alluvial and
non-alluvial areas. The DEM was used to identify appropriate land zones to inform RE
attribution. The DEM was also used to generate fine-scale 0.5m and 1m contours. The
resulting terrain dataset is shown on Figure 2.

Elevation

Model

State-wide mapping was reviewed for potential REs and associated fauna habitat values within
the study area.

RE Mapping
Vegetation
including:

survey

data

Field survey data was used to identify vegetation communities, classify soils and landforms and
assign REs and fauna habitats.

RDPs and BioCondition plots
undertaken as part of this
project.

All RDP and BioCondition sites utilised in the development of this study are presented in Figure
3 with BioCondition profiles in Appendix C.

Geological
mapping
(Department of Natural
Resources and Mines (2005)

Primary geological units informed soil classification and RE attribution.

2.1.3 Likelihood of occurrence assessment
The likelihood of occurrence of each threatened and migratory species identified in the desktop
assessment was assessed based on the species’ known distribution, habitat quality and extent of
potential habitat within the site, species’ occurrence within the region and species’ occurrence within
the survey area. Each species was assessed as known, likely, possible or unlikely to occur within the
survey area, based on the criteria outlined in Table 2. Likelihood assessments were undertaken as part
of the desktop assessment and updated post-field survey to include survey results (Appendix A).
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Figure 2: Terrain
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Table 2. Likelihood assessment criteria of occurrence within Project area
Likelihood

Definition

Known

The species has been recorded within the survey area.

Likely

The survey area is within the species’ known distribution, suitable good quality habitat occurs within the area
and the species is known to occur within the region.

Potential

The survey area is within the species’ known distribution, marginal habitat occurs within the area and the
species is known to occur within the region.

Unlikely

There is a low probability that the species will occur within the survey area as it is outside the species known
distribution, low quality habitat occurs within the area or the species is not known to occur within the region.

2.2 RE mapping
Regional Ecosystems (REs) are classified based on a three-part hierarchy (code) for each RE. Land is
firstly classified by bioregion, then by land zone, then by vegetation. In some instances, a fourth part of
the code is used to further the RE into separate vegetation communities. RE profiles for ecosystems
ground-truthed in the study area are provided in Appendix B.
Bioregions have been mapped at a national scale (1:2,500,000) and the relevant bioregion is identified
by querying national databases. Land zones represent major differences in geology, associated
landforms, soils, and physical processes that produced, or continue to drive them (Wilson and Taylor
2012). Land zones are typically mapped at a regional level (1:100,000). The vegetation component of
an RE is a plant association where the dominant layer has a relatively uniform floristic composition and
structure and are also typically mapped at a regional level.
Land zone mapping was undertaken using a combination of high-resolution imagery, geological
mapping, the DEM and state-wide RE mapping. Plant association mapping was undertaken using an onscreen digitising approach in ArcGIS10.7.1 at a scale of between 1:2,500 and 1:10,000. Spatial data were
loaded into the GIS and RDPs were combined with BioCondition plots to form a combined dataset which
was overlain on the high resolution (20 cm) imagery.
RPDs and BioCondition plots were used as an initial guide to identify REs. Aerial Photographic
Interpretation (API) was then used to generate linework based on distinct patterns in the imagery
representing vegetation community boundaries with the most appropriate community attributed.
A number of rules were developed prior to the commencement of mapping:
•
•
•
•

The minimum polygon size is 0.01 ha (e.g. 10 m x 10 m)
The minimum polygon width is 10 m
Avoid or minimise heterogenous (multiple unit/mosaic) polygons
Non-native vegetation is excluded

RE map units were attributed in accordance with the Queensland Herbarium labelling convention
(Queensland Herbarium 2019) and for consistency against the Santos Spatial Data Structures (Santos
2019). This convention is based on the dominant flora species of the ecologically dominant layer, the
vegetation structure and the relevant landscape position (e.g. Acacia cambagei +/- Eucalyptus coolabah
low woodland on braided channel systems). Occasionally soils are also included in a name to assist with
further differentiation. Where an RE included a broad range of vegetation, known communities or
potential new REs were defined in accordance with the RE Database (Queensland Herbarium 2019). In
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addition, a number of variants were also described to further differentiate vegetation communities
where the floristics and structure varied considerably within ground-truthed REs.
Each polygon was assigned the following attributes:
•
•
•
•
•

•

•

•

Mapped RE Code
Mapped RE Short Description
Mapped RE Queensland Vegetation Management Act 1999 (VMA) Class
Mapped RE Biodiversity Status
Landcover
o cn = non-woody vegetation (e.g. grasslands, herblands etc.) without cultivation
patterns. Woody component <5%
o cl = non-woody areas with cultivation patterns. Woody component <5%
o ch = Bare earth (scalds, salt scald, bare fallow). Total vegetation cover <5%
o g = Woody vegetation (e.g. woodlands, shrublands, forest etc.)
o k = wetlands (natural) both woody and non-woody
o f = artificial water storage and natural open water. E.g. lakes, dams, weirs, turkey nest
dams
o w = rock outcrop (w1=<20%, w2=20-50%, w3=50-70%, w4=>70%)
o a = agricultural land cover (e.g. cropping, exotic pasture, horticulture, plantation)
o e = non-natural landcover (e.g. mining, quarrying, urban, roads, utilities)
Vegetation cover
o Dominant stratum cover (classes:<0.1%; >0.
o 1–5%; >5–10%; >10–20%; >20–50%; >50–80%; >80%)
o Additional woody cover (includes emergents – isolated individuals)
o Total non-woody cover % (ground cover) in addition to the above life forms
o Growth form of dominant stratum (e.g. tree, tree mallee, shrub etc.)
o Dominant ground cover type (grassy, dry scrub, wet heath, mesic, intermediate)
Confidence:
o 1 Polygon visited. Remotely observed signature is distinct and will not be confused with
other pattern types, no unfamiliar or unexplained elements, relationship between
pattern type or predicted species composition and landscape not an issue
o 2 Polygon not visited. Remotely observed signature is distinct and will not be confused
with other signatures, no unfamiliar or unexplained elements, relationship between
pattern type or predicted species composition and landscape not an issue
o 3 Polygon not visited. Remotely observed signature is reasonably good, some chance of
mistyping, any unfamiliar elements are minor, may be some level of doubt regarding
predicted species, vegetation type or pattern type and landforms
o 4 Polygon not visited. Remotely observed signature is very similar to other signature/s
and may have been mistyped, polygon contains unfamiliar or unexplained elements,
polygon pattern, vegetation type or predicted species at odds with other remotely
sensed elements
Photo pattern classification - a unique descriptor defining visual texture and colour. A total
of 64 separate units were defined.

The final mapped product is considered accurate at a 1:10,000 scale. Supplementary datasets such as
the DEM were used to help inform the API and to delineate boundaries between vegetation
communities. The fine scale nature of the available imagery and the features of mapping supported by
a DEM allowed for the accurate identification of REs across the landscape based on landscape position,
signature and structure.
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2.3 Field survey
The field survey for this project was undertaken over four days from 29 November 2019 to 2 December
2019 by ELA Principal Botanist Martin Sullivan and Senior Ecologist Matthew Dowle. The survey was
conducted to collect additional information on the relevant ecological values identified in the desktop
assessment, including RE field validation and BioCondition Assessments (Appendix C).
2.3.1 RE field validation
Eighty-two RDPs were surveyed as part of this project and are shown in Figure 3. Sites were stratified
across the landscape and aimed to sample all photo patterns identified during RE mapping ensuring all
REs present were identified, and also to ensure variations in condition were captured.
RDPs were used to verify vegetation to aid aerial photograph interpretation (API). At each RDP the
dominant canopy, midstorey and groundcover species; structural cover condition; vegetation structure;
RE; environmental weed species and cover; threatened species and count; soil texture; fire history;
vegetation condition; landform element and pattern; notes; photo number; surveyor, and date were
recorded. RDPs are less comprehensive than full floristic vegetation plots, however they allow for rapid
identification of wetland types which could then be interpreted through API. RDPs are equivalent to
‘quaternary’ sites as described by Neldner et. al. (2019).
Vegetation surveys were undertaken in the field using mobile devices loaded with Collector for ArcGIS
software and relevant Geographic Information System (GIS) datasets (aerial photography, draft RE
mapping, contours, drainage and existing infrastructure).
2.3.2 BioCondition assessment
BioCondition is a condition assessment framework developed specifically for vegetation in Queensland
that quantitatively evaluates vegetation condition through a quantitative assessment of biodiversity
through composition (floristic diversity), structure, and function (Eyre et al. 2015). Condition of a
particular patch of vegetation is defined by the degree to which it’s measured attributes vary from the
same vegetation in its reference (best on ground) state.
The primary components of BioCondition include the assessment unit, a suite of vegetation condition
attributes (surrogates or indicators of biodiversity values), benchmarks for each attribute for each RE,
an assessment method and a scoring system that provides a final condition score.
For the purposes of this project and in consideration of the arid landscape in which the study area is
located, a customised BioCondition assessment tool was developed in Survey 123 for ArcGIS. The
assessment tool allows trained observers to rapidly assesses the condition of an assessment unit
(relatively homogenous areas of a particular RE in a broad condition state) in accordance with the
principles of the BioCondition Assessment Framework by evaluating the composition, structure and
functional components against benchmarks using a range of values, rather than absolutes. It is noted
that these rapid BioCondition plots do not fully meet the prescribed BioCondition method, and should
offsets be required, additional formal BioCondition plots may be required.
The customised BioCondition assessment tool includes consideration of site-based attributes including:
•
•
•
•
•
•

Tree, shrub, grass & grass like, forb and other richness (diversity)
Non-native plant cover
Tree canopy height
Tree, shrub and native perennial grass cover
Number of large trees (eucalypt and non-eucalypt)
Litter cover
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•
•

Length of fallen logs
Proportion of ecologically dominant canopy species with evidence of recruitment.

In addition, the customised BioCondition assessment tool included recording of spatial coordinates, site
photographs, RE, vegetation structure, landform element and pattern, a qualitative vegetation condition
assessment, general notes and management issues, as well as a floristic classification.
A total of 28 BioCondition plots (covering and approximate area of 50 x 100 m) were surveyed across
the study area, with at least one and up to four sites surveyed in each RE to capture variation in floristics,
structure and condition (Figure 3, Appendix B).
2.3.3 Unmanned aerial vehicle survey
An unmanned aerial vehicle (UAV) survey, commonly referred to as a ‘drone’ was utilised to enhance
the accuracy of RE. A DJI Mavic Air was flown by a registered operator in accordance with the Civil
Aviation Safety Authority (CASA) standard operating conditions. The drone was used in the following
manner:
•

•

Approximately 42 high quality (4K) videos were flown in four flights across wetlands in the study
area. The video transects allowed for post flight analysis of dominant canopy species,
vegetation structure, condition, and transitions between communities.
Over 185 high resolution photographs were taken across the study area. Aerial photographs
captured allowed for post flight analysis of dominant canopy species, vegetation structure,
condition and interpretation of cover of various vegetation communities. Aerial photographs
were captured at variety of angles including oblique and top-down to provide additional
information not available in existing aerial photography.

While drones have been previously utilised in vegetation mapping projects, they typically have been
used to create high resolution aerial photography mosaics, DEMs or spectral imagery. The use of a drone
to support vegetation mapping in the manner undertaken for this project is relatively novel and has
allowed far greater coverage of the study area than possible using traditional means (on foot).
Figure 3 shows the location of all aerial transects surveyed in the study area to help inform RE mapping.
Spatially referenced videos and photographs allow for rapid viewing of visual information to inform
vegetation mapping in a particular area.
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Plate 1: Drone perspective of the north of the study area showing vegetated drainage lines (foreground), barren alluvial
plains, rocky gibber plains (background) and isolated ironstone jump ups (background)

2.3.4 Habitat assessments
General habitat assessments were conducted for threatened fauna species identified in the desktop
assessment as having a potential or considered likely to occur within the survey area (Appendix A).
Habitat assessments were undertaken qualitatively in conjunction with the RE field validation and
BioCondition assessments (Figure 3) to quantify the presence and extent of potential threatened species
habitat within the survey area. Considerations of habitat assessments were both species specific and
generic, and included identifying the presence of key values such as, but not limited to; habitat condition
(i.e. remnant or regrowth), groundcover composition, REs, soil type, presence of water or alluvial
habitats and occurrence of species-specific habitat features.
2.3.5 Bird surveys
Systematic bird surveys were conducted on the morning of the 30th November and 1st December, at an
existing dam and ephemeral watercourse (dry at time of survey) in the north-east of the study area, and
again on the morning of the 2nd December outside the study area on the banks of the Cooper Creek.
Potential habitat for targeted threatened species was considered limited within the study area and the
preceding dry conditions limited potential habitat further. The surveys consisted of identifying all
species present within a 20 minute time period. Birds observed during general traverses, during the
collection of RDPs or at BioCondition sites were also recorded.
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2.3.6 Limitations
• Overall vegetation condition is currently lower than what would be expected during better
seasonal conditions due to the general absence of grass, forbs other ephemeral/annual species.
As key measures informing condition, a reduction in both diversity (composition) and cover
(structure) as a result of drought conditions has a direct impact on overall vegetation condition.
These conditions are a natural part of the boom/bust cycle of arid environments and have been
considered as part of the detailed impact assessment.
• The lack of fertile plant material (i.e. flowers and fruit) made the identification of plant species
problematic. Plants have been assigned to a species wherever possible, and where not possible
to a genus. Plants not able to be assigned to a species or genus were assigned to the most likely
growth form group.
• There are relatively few records of threatened species within 100 km of the study area, however
this is more likely a result of a lack of survey effort rather than an indication of lack of threatened
species. Surveys in more optimal seasonal conditions would be required to confidently identify
the majority of ephemeral species (including potential threatened species).
• Fauna populations (including threatened fauna) are considered to be currently much lower than
what would be observed during more optimal seasonal conditions.
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Figure 3: Survey area and assessment sites within the study area
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3. Results
3.1 Survey conditions
Weather conditions leading up to and at the time of the survey are presented in Table 3. Weather data
was obtained from recordings at Ballera Airport, located approximately 40 km south of the study area.
Table 3: Weather conditions preceding and during the field survey
Temperature
Date

Total rainfall (mm)

Max wind speed (km/h)

28.3

0

67

17.7

32.9

12.6

78

November 2019

20.1

35.6

2.2

78

29th November 2019

25.3

40.9

0.0

43

30th November 2019

27.1

39.3

0.0

57

1st December 2019

21.0

31.6

0.0

63

2nd December 2019

19.4

30.4

0.0

56

Minimum

Maximum

September 2019

12.6

October 2019

3.2 Floristic diversity
A total of 70 species were identified as part of this project (68 native and two exotic) (Appendix D). The
greatest diversity was recorded in the Chenopodiaceae (14 species), Fabaceae (Mimosoideae) (12
species), Poaceae (10 species), Myoporaceae (5 species), Amaranthaceae (4 species) and Fabaceae
(Caesalpinioideae) (4 species).
3.2.1 Threatened flora species
Following the desktop assessment and field survey, one threatened flora species was considered having
the potential occur within the study area; Indigofera oxyrachis – although it was not observed during
the field surveys. Little is known about the species, but ALA records show the species is found to the
north east of the project area on the eastern side of Cooper Creek (ALA, 2019). Queensland herbarium
specimens have been recorded on stony rises on cracking clay soils and in open areas amongst low
gidgee woodland, with Senna artemisioides and Senna phyllodinea present. It has also been recorded
on open scalded creek flats at the base of escarpments, in open mixed woodland on light clay and sandy
creek lines throughout stony patches. These habitat types are widespread and common in the region
but the occurrence of Indigofera oxyrachis is not.

3.3 Regional Ecosystems
A total of 12 REs were ground-truthed in the study area (Table 4, Figure 4), including two REs with
separate variants identified (a total of 16 units). One RE was identified to the community/variant level,
and three REs identified have been flagged as potential new REs (postfixed with ‘x1’). Each RE was given
a community/variant name to better represent the vegetation present in the study area compared to
the state-wide classification (Figure 5). This was undertaken as different variants provide different
habitat types and structure for threatened fauna species. All of the REs mapped are classified as ‘least
concern’ under the VMA and have a biodiversity status of ‘No concern at present’.

ECO LOGICAL AUSTRALIA PTY LTD

12

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Table 4: REs
RE

Short Description

Variant

Community/Variant
Name

VMA
Class

Status

Area
(ha)

5.3.10

Acacia cambagei low open woodland +/Senna artemisioides subsp. oligophylla +/Eremophila spp. on minor drainage lines and
alluvial plains

1

Acacia
cambagei
low open woodland
on minor drainage
lines

Least
concern

No
concern
at
present

503.38

5.3.15

Maireana spp. dwarf open shrubland on
alluvial plains, interdune flats, clay pans and
clay plains

1

Flowering
lignum
open shrubland on
alluvial flats

Least
concern

No
concern
at
present

82.46

5.3.18

Braided channel complex of major alluvial
plains, includes Chenopodium auricomum
open shrubland and variable sparse to openherbland

1

Acacia victoriae and
Chenopodium
auricomum
open
shrubland on alluvial
flats

Least
concern

No
concern
at
present

1.31

5.3.2

Eucalyptus camaldulensis +/- Eucalyptus
coolabah open woodland on levees and
banks of drainage lines

1

Eucalyptus
camaldulensis and
Eucalyptus coolabah
on major drainage
lines

Least
concern

No
concern
at
present

6.2

5.3.21a

Variable sparse to open herbland, Senna
spp. open shrubland and bare scalded areas
on infrequently flooded alluvia of major
rivers their distributaries, drainage channels
and creeks

1

Open herbland on
alluvial flats

Least
concern

No
concern
at
present

1703.84

5.3.9

Acacia cambagei +/- Eucalyptus coolabah
low woodland on braided channel systems

1

Eucalyptus coolabah
and
Acacia
cambagei woodland
on alluvial flats

Least
concern

No
concern
at
present

204.47

5.3.9x1

Acacia cambagei +/- Eucalyptus coolabah
low woodland on braided channel systems

2

Acacia cyperophylla
var.
cyperophylla
low open woodland
with
Acacia
cambagei on alluvial
flats

Least
concern

No
concern
at
present

46.76

5.7.10x1

Aristida latifolia +/- Aristida contorta sparse
grassland
wooded
with
Acacia
tetragonophylla +/- Senna spp. on
weathered Cretaceous sediments

1

Open grassland on
the
flats
of
tablelands

Least
concern

No
concern
at
present

26.44

5.7.5

Acacia sibirica open shrubland +/- Acacia
aneura +/- Acacia shirleyi +/- Triodia spp.
open shrubland on crests and tops of
dissected tablelands and ranges

1

Acacia
aneura
shrubland
on
relatively
steep
slopes of tablelands

Least
concern

No
concern
at
present

133.15

5.7.5

Acacia sibirica open shrubland +/- Acacia
aneura +/- Acacia shirleyi +/- Triodia spp.
open shrubland on crests and tops of
dissected tablelands and ranges

2

Acacia shrubland in
minor drainage lines
of rocky areas

Least
concern

No
concern
at
present

120.69

5.7.6

Acacia cambagei tall shrubland +/- Triodia
spp. +/- Senna spp. on scarp footslopes and
eroding pediments

1

Acacia
cambagei
woodland
on

Least
concern

No
concern

332.77
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RE

Short Description

Variant

Community/Variant
Name
footslopes
tablelands

VMA
Class

of

Status

Area
(ha)

at
present

5.9.1

Senna spp., Eremophila spp. +/- Acacia spp.
+/- Maireana spp. open shrublands on fresh
Cretaceous sediments and Cretaceous or
Tertiary limestones

1

Senna
and/or
Eremophila
shrublands on flat
and
gently
undulating
stony
plains

Least
concern

No
concern
at
present

527.19

5.9.2

Senna artemisioides subsp. helmsii +/Senna artemisioides subsp. oligophylla +/Acacia georginae +/- Acacia spp. open
shrubland on Cambrian limestone

1

Open shrubland on
gently undulating
stony limestones

Least
concern

No
concern
at
present

110.96

5.9.2x1

Senna artemisioides subsp. helmsii +/Senna artemisioides subsp. oligophylla +/Acacia georginae +/- Acacia spp. open
shrubland on Cambrian limestone

1

Acacia
cambagei
woodland on flat
stony plains

Least
concern

No
concern
at
present

277.88

5.9.2x1

Senna artemisioides subsp. helmsii +/Senna artemisioides subsp. oligophylla +/Acacia georginae +/- Acacia spp. open
shrubland on Cambrian limestone

2

Acacia
cambagei
woodland in gently
undulating
stony
plains

Least
concern

No
concern
at
present

156.04

5.9.5*

Atriplex spp. and/or Sclerolaena spp. and/or
Salsola australis open herbland on
Cretaceous sediments

1

Open herbland on
flat and gently
undulating
stony
plains

Least
concern

No
concern
at
present

4662.7

*At the time of survey, this ground-truthed RE was dominated by the saltbushes in the Atriplex and
Sclerolaena genera and perennial grasses only contributed made a minor component of the structure of
this RE. There is a possibility that after significant rainfall that species such as Astrebla pectinata (Barley
Mitchell Grass) could dominate, in which case RE 5.9.3 would be a more appropriate ecosystem. Both
REs have the same VMA class and biodiversity status.
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Figure 4: Ground-truthed REs in the study area
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Figure 5: Vegetation Community Mapping within the study area
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3.4 Habitat values
3.4.1 Fauna habitat types
A total of five broad habitat types were identified within the project area (Table 5; Figure 6). These
habitats provide a range of resources for native fauna species, including threatened species. The habitat
types within the study area maybe represented by a single or multiple REs, and REs may overlap between
habitat types.
Table 5: Fauna habitat types
Habitat type

Gidgee
Low woodlands to tall shrublands
dominated by Wattle (Acacia) species
Open shrublands dominated by Senna
species
Mixed open forblands to open to
tussock open grasslands in inland
locations
Mulga

Area (ha)

Threatened species
considered as having a
potential to occur

1,316.8

Major Mitchell’s
Cockatoo, Grey Falcon

5.3.2, 5.3.9

210.7

Major Mitchell’s
Cockatoo, Grey Falcon

5.3.18, 5.3.15, 5.9.2,
5.9.1

721.9

Grey Falcon

5.7.10x1, 5.9.5, 5.3.21a

6,393

Grey Falcon

5.7.5

253.8

Major Mitchell’s
Cockatoo, Grey Falcon

Associated REs

5.3.10, 5.9.2x1, 5.7.6

3.4.1.1 Gidgee
This habitat type predominantly occurs on gently undulating to rolling plains and drainage lines. Acacia
cambagei (Gidgee) is the dominant tree. A sparse to open shrub layer is often present with Enchylaena
tomentosa, Eremophila and Senna species. This habitat type includes many large trees > 20 cm diameter
at breast height (DBH) which provide greater foraging resources, coarse woody debris which provides
perching and foraging habitat, as well as stony areas which provide refuge and sunning areas for reptiles.
When in flower/fruit, the shrub layer is also likely to provide an important foraging resource.
Threatened species considered as having a potential to occur within the study area and maybe
associated with this habitat type include, Major Mitchell’s Cockatoo and Grey Falcon.
3.4.1.2 Low woodlands to tall shrublands
The canopy of these woodlands tends to be dominated by one or two wattle species at a particular
location and one or two Eucalypt species along drainage lines. Gidgee is also a common component of
this habitat type. A sparse to open shrub layer is often present with a very sparse ground layer. This
habitat type includes many large trees > 20 cm DBH which provide greater foraging resources and coarse
woody debris which provides perching and foraging habitat. Eucalypts in drainage lines are likely to
provide a significant foraging resource for birds when in blossom. When in flower/fruit, the shrub layer
is also likely to provide an important foraging resource. Threatened species considered as having a
potential to occur within the study area and maybe associated with this habitat type include Major
Mitchell’s Cockatoo and Grey Falcon.
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3.4.1.3 Open shrublands dominated by Senna species
This habitat type occurs on flat to gently undulating tabletops and footslopes of limestone deposits.
Senna artemisioides dominates the sparse shrub canopy. Other shrub species may include, Acacia
tetragonophylla, Acacia. species, Eremophila latrobei or other Eremophila species. Occasional low trees
may occur including Atalaya hemiglauca. The ground layer is typically dominated by Sclerolaena species
or sparse tussock grasses. This habitat type typically does not contain any trees or coarse woody debris,
limiting habitat suitability for many species. Shrubs provide perching and foraging resources, while the
generally rocky substrate provides refuge and sunning habitat for reptiles. Threatened species
considered as having a potential to occur within the study area and maybe associated with this habitat
type include the Grey Falcon.
3.4.1.4 Mixed open forblands to open to tussock open grasslands in inland locations
Represented by short grasses on alluvial plains, open herblands and forbs. Occurs on flat alluvial plains
and braided channel systems or stony plains that appear virtually devoid of vegetation. The dominant
plants can vary depending on seasonal conditions and local variations in habitat. This habitat type
typically does not contain any trees, shrubs or coarse woody debris, limiting habitat suitability for many
species. The generally rocky substrate provides refuge and sunning habitat for reptiles and in better
seasonal conditions the forblands and open grasslands would provide foraging habitat for a range of
common species. Threatened species considered as having a potential to occur within the study area
and maybe associated with this habitat type include the Grey Falcon.
3.4.1.5 Mulga
This habitat type is represented by Acacia aneura (Mulga) woodlands or open woodlands. It occurs
within the study area in arid vegetation communities on low and open shrublands on stony soils. Mulga
vegetation is generally dominated by Mulga, but can occur with other acacias and various other arid
shrubs and trees. This habitat type typically does not contain any trees or coarse woody debris, limiting
habitat suitability for many species. Shrubs provide perching and foraging resources, while the generally
rocky substrate provides refuge and sunning habitat for reptiles. When in flower/fruit, the shrub layer
is also likely to provide an important foraging resource. Threatened species considered as having a
potential to occur within the study area and maybe associated with this habitat type include Major
Mitchell’s Cockatoo and Grey Falcon.
3.4.2 Essential habitat
Essential habitat for protected wildlife is defined under the VMA as a category A area (vegetation offset
area), a category B area (remnant vegetation) or category C area (high-value regrowth vegetation)
shown on the regulated vegetation management map:
1) That has at least 3 essential habitat factors for the protected wildlife that must include any
essential habitat factors that are stated as mandatory for the protected wildlife in the essential
habitat database; or
2) In which the protected wildlife, at any stage of its life cycle, is located.
The desktop assessment determined that there were no essential habitat mapping areas within the
study area, and this was confirmed following the field surveys.
3.4.3 Threatened fauna and migratory species habitat values
Following the desktop and field assessments, three threatened fauna species (two birds and one reptile)
listed under the NC Act are considered as having low potential to occur within the study area (Appendix
A, Figure 7 and Figure 8). No threatened fauna species were identified during field surveys and only the
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migratory Fork-tailed Swift, listed under the EPBC Act (and as special least concern under the NC Act), is
considered as having a potential to occur within the study area.
Based on known distributions, the species’ occurrence within the region and preferred habitat
requirements, threatened and migratory species are considered unlikely or a low potential to occur, due
to the lack of high quality suitable habitat within the study area, or the study area is outside the known
range of the species. Furthermore, vegetation as part of Cooper Creek and its immediate tributaries
(pooling water, or refuge habitat in drought) is likely to represent higher quality habitat for the species
considered as having a potential to occur (Appendix A and Table 5).
It should be noted that surveys for threatened species were limited to diurnal bird surveys, habitat
assessments and opportunistic observations. Bird surveys were conducted at the best possible location
(i.e. the only water source in the study area) given the current poor seasonal conditions.

3.5 Landscape values
3.5.1 Wetlands and watercourses
No defined watercourses or wetlands on the VMA watercourse and drainage feature map intersect the
study area, however regulated vegetation (intersecting a watercourse, and 100 m from a wetland)
occurs in all mapped drainage lines in the study area (Figure 9). The following buffers (defined distance)
were applied to each mapped watercourse: 25 m for stream orders 1 or 2; 50 m for stream orders 3 or
4; and 100 m for stream orders 5 or greater.
3.5.2 Connectivity
The study area is representative of intact, remnant vegetation, with very little disturbance in context to
the landscape. Therefore, for the purposes of the Environmental Offsets Regulation 2014 (EO Reg), it is
considered that all vegetation and habitats in the study area provide connectivity.
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Figure 6: Fauna habitat types within the study area
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Figure 7: Potential habitat for Grey Falcon
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Figure 8: Potential habitat for Major Mitchell's Cockatoo
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Figure 9: Regulated vegetation
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3.6 Discussion
Conditions in the study area were generally poor as a result of exceptionally dry conditions which are
typical for the arid zone. Conditions were especially poor in ephemeral alluvial systems where annual
forbs and grasses would form temporary swarths following localised flooding. These areas are likely to
respond following rainfall but largely persist as soil seedbanks during dry conditions which prevail for
most of the year. It is important to note that generally apart from drainage lines and rocky slopes, the
study area consists of ephemeral herblands and grasslands which are largely devoid of trees and shrubs.
This creates a significant opportunity for Santos to avoid and minimise impacts on more structurally
diverse ecosystems and therefore reduce impacts on threatened species.
Conservative assessments using expert opinion were utilised in site assessments to ensure vegetation
condition was not underestimated. This is considered appropriate with the majority of the Channel
Country Bioregion being ‘remnant’ and not subject to widespread land clearing. While some evidence
of disturbance through grazing impacts and timber harvesting for fence construction was observed, the
vegetation present in the study area is largely considered natural and in moderate to good condition.
BioCondition Benchmarks were available for all REs, however there are a number of limitations:
•

•

•

Most benchmarks included a range of values, rather than an absolute value. In many cases
the range also included ‘0’ which means for many attributes despite condition, they are
considered to be in ‘benchmark’.
Some benchmark attributes had ‘no data’ available, especially for functional attributes such
as large trees and litter cover, making comparisons against benchmark difficult. Where
benchmarks were not available for a particular attribute, it was weighted at benchmark.
While woodlands are measured against benchmark for all attributes recorded, shrublands
and grasslands/herblands are only measured against a subset of values. The removal of
functional attributes for these structural types and the absence of additional measures to
determine condition results in artificially higher scores for shrubland and
grassland/herbland ecosystems.
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4. Impact assessment
4.1 Significant residual impacts
In accordance with the Environmental Protection Act 1994, a resource activity is likely to lead to a
significant increase in the risk of environmental harm if there are:
•
•

Increasing impacts to Category A or B Ecologically Sensitive Areas (ESAs); and
Increasing scale and nature of disturbances by a prescribed activity that will, or are likely to,
result in a significance residual impact on a prescribed environmental matter (listed in Schedule
1 and Schedule 2 of the Environmental Offsets Regulation 2014).

4.1.1 Overview
ELA understands that Santos are proposing to increase disturbance within the study area by
approximately 100 ha. The precise location of infrastructure is subject to the progressive development
of the gas field within the study area over a 10-20 year period and the estimate of clearing is considered
conservative.
Based on range of development scenarios and the proportion of vegetation contained within
prospective resource areas, upper disturbance limits for MSES have been determined (Table 6).
This includes the development of areas that will be subject to temporary disturbance only (e.g. pipeline
right of ways). The disturbance will occur within a range of REs, all of which are classified as ‘least
concern’ under the VMA and have a biodiversity status of ‘No concern at present’.
Potential habitat for the Grey Falcon and Major Mitchell’s Cockatoo has been identified and an
assessment of this impact on protected wildlife habitat MSES is provided below. No MNES are
considered to be impacted.
Table 6: Upper disturbance limits
MSES
Regulated vegetation (intersecting a watercourse, and 100 m from a
wetland)

Upper Disturbance Limit (ha)
2 ha (non-linear infrastructure e.g. well
pads)

Protected wildlife habitat (Major Mitchell’s Cockatoo and Grey Falcon)
Total

100 ha
100 (ha)

4.2 Matters of National Environmental Significance (MNES)
The EPBC Act establishes a process for assessing the environmental impact of activities and
developments where ‘Matters of National Environmental Significance’ (MNES) may be affected. Under
the Act any action which ‘has, will have, or is likely to have a significant impact on a Matter of National
Environmental Significance’ is defined as a ‘controlled action’, and requires approval from the
Commonwealth Department of the Environment and Energy (DotEE) which is responsible for
administering the EPBC Act.
Only the Fork-tailed Swift, listed as migratory under the EPBC Act, is considered as having a potential to
occur within the study area. It is unlikely that this species will be impacted by the proposed expansion
of operations in the study area (Appendix A). It is important to note that the Grey Falcon is currently
being considered for inclusion under the EPBC Act and therefore may be relevant in the future.
However, any impacts are not likely to be considered significant due to the wide-ranging nature of the
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species, the small amount of foraging habitat being removed and the absence of breeding habitat in the
study area.

4.3 Matters of State Environmental Significance (MSES)
Matters of State Environmental Significance (MSES) are a component of Queensland’s biodiversity state
interest that is defined under the State Planning Policy (SPP) and defined under the Environmental
Offsets Regulation 2014 (EO Reg). MSES includes certain environmental values that are protected under
a number of pieces of Queensland legislation. The Environmental Protection Act 1994 (EP Act) is the
relevant instrument for this assessment.
A summary of MSES as defined on Schedule 2 of the EO Reg and their presence within the study area is
provided in Table 7 below.
Table 7. Matters of state environmental significance in the study area
MSES

Presence within the study area

Regulated vegetation – prescribed REs that:

Yes - as vegetation within a defined distance of a
relevant watercourse or drainage feature and as
vegetation within 100 m of a wetland (also
named vegetation that intersects or lies within a
mapped wetland)

•
•
•
•
•

are endangered REs
are of concern REs
intersect with an area shown as a wetland on a vegetation
management wetland map
contain an area of essential habitat on an essential habitat
map for endangered or vulnerable wildlife
are located within a defined distance of a relevant
watercourse or drainage feature.

Connectivity areas

Yes – the vast majority of vegetation within the
study area is considered to be intact, remnant
vegetation and therefore represents connectivity
areas

Wetlands and watercourses

No

Designated precinct in a strategic environmental area

No

Protected wildlife habitat

Yes – potential habitat for Grey Falcon and Major
Mitchell’s Cockatoo

Protected areas

No

Highly protected zones of State marine parks

No

Fish habitat areas

No

Waterway providing for fish passage

No

Marine plants

No

Legally secured offset areas

No

4.4 Regulated vegetation
The regulated vegetation present in the study area is that within a defined distance of a relevant
watercourse or drainage feature and those REs that intersect a mapped wetland. This includes a number
of REs, all of which are in the sparse to very sparse structure category.
As a portion of the regulated vegetation intersecting a wetland may be directly impacted through the
clearing of vegetation for linear infrastructure for the proposed development.
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As per the significant residual impact criteria presented in Table 1 of the Significant Residual Impact
Guideline (EHP 2014), the clearing of the following is considered to be a significant residual impact:
For clearing for linear infrastructure:
•
•
•

greater than 25 m wide in a grassland (structural category) regional ecosystem; or
greater than 20 m wide in a sparse (structural category) regional ecosystem; or
greater than 10 m wide in a dense to mid-dense (structural category) regional ecosystem.

For clearing other than clearing for linear infrastructure:
•
•
•

area greater than 5 ha where in a grassland (structural category) regional ecosystem; or
area greater than 2 ha where in a sparse (structural category) regional ecosystem; or
area greater than 0.5 ha where in a dense to mid-dense (structural category) regional
ecosystem.

And any other clearing within 50 m of the defining bank of the mapped wetland.
Consequently, so long as clearing within 50 m of the mapped wetland banks is avoided and provided
clearing for linear infrastructure is maintained below 20 m in width, and clearing for well pads does not
exceed 2 ha, the proposed development will not result in a significant residual impact to regulated
vegetation.

4.5 Protected wildlife habitat
The Significant Residual Impact Guidelines (EP Act) protected wildlife assessment framework applied to
the following MSES:
•
•
•

•

An area of essential habitat on the essential habitat map for an animal or plant that is
endangered or vulnerable wildlife (section 2(3)(b), Schedule 2, EO Reg);
An area that is shown as a high risk area on the flora survey trigger map and that contains plants
that are endangered or vulnerable wildlife (section 6(1), Schedule 2, EO Reg)
An area that is not shown as a high risk area on the flora survey trigger map, to the extent the
area contains plants that are endangered or vulnerable wildlife (section 6(2), Schedule 2, EO
Reg)
An area of habitat (e.g. foraging, roosting, nesting or breeding habitat) for an animal that is
endangered, vulnerable or a special least concern animal (section 6(4), EO Reg)

As described above, the protected wildlife habitat MSES is potentially present within the study area in
the form of low potential habitat for the Grey Falcon and Major Mitchell’s Cockatoo.
As per the significant residual impact criteria presented in the Significant Residual Impact Guidelines
(EHP 2014), significant residual impacts to endangered and vulnerable wildlife may occur if the impact
on habitat is likely to:
•
•
•
•
•
•

Lead to a long-term decrease in the size of a local population; or
Reduce the extent of occurrence of the species; or
Fragment an existing population; or
Result in genetically distinct populations forming as a result of habitat isolation; or
Result in invasive species that are harmful to an endangered or vulnerable species becoming
established in the endangered or vulnerable species’ habitat; or
Introduce disease that may cause the population to decline, or
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•
•

Interfere with the recovery of the species; or
Cause disruption to ecologically significant locations (breeding, feeding, nesting, migration or
resting sites) of a species.

Detailed impact assessments for each species are contained in Appendix F.
Table 8: Summary of predicted residual impacts to MSES
Protected
matter

Interaction with the
project

Significant residual impact
outcome

8,896 ha of potential foraging habitat present

Removal of up to 100
ha
of
potential
foraging habitat.

Significant residual impact
unlikely
–
assessment
provided below

No direct observations made, or evidence of
individuals identified during targeted surveys.
1,735 ha of potential foraging habitat present.

Removal of up to 100
ha
of
potential
foraging habitat.

Significant residual impact
unlikely
–
assessment
provided below

Presence in the study area

Threatened fauna species
Grey Falcon

Major Mitchell’s
Cockatoo

No direct observations made, or evidence of
individuals identified during targeted surveys.

When considered against the significant impact criteria below (Section 4.4), it is not considered that the
removal of up to 100 ha of potential foraging habitat for Major Mitchell’s Cockatoo and potential
foraging habitat for Grey Falcon presents a significant residual impact because:
•

•
•

•

•
•

•
•

•

There is no current evidence of the presence of the species within the study area and the
presence of suitable habitat has been inferred from detailed RE mapping and associated habitat
preferences for each species. The area subject to disturbance is not considered to be an
ecologically significant location.
The upper disturbance limit of 100 ha is negligible in the context of the total area of potential
habitat available within the study area (1.09% of 9,153 ha).
The majority of the total disturbance area will be temporary, with sump areas backfilled and
rehabilitated and pipeline right of way and borrow pits allowed to regenerate consistent with
surrounding areas at the completion of construction activities.
The Grey Falcon and Major Mitchell’s Cockatoo are wide ranging mobile species that may
undertake movements in response to changes in the suitability of habitat. This suggests that if
present within the study area, any individuals affected by the relatively small increase in
disturbance footprint should be able to relocate to nearby areas of suitable habitat that remain
undisturbed.
No breeding habitat for Grey Falcon or Major Mitchell’s Cockatoo was present in the survey
area.
The disturbance will predominantly (81.5%) occur in largely treeless herblands and will not
result in significant fragmentation or isolation of populations, nor will the proposed
development result in the introduction of invasive species or diseases.
The disturbance will occur in a progressive nature, such that the total of 100 ha impact will not
occur at the one time, but rather spread across a number of years.
The habitat of the study area operates under a boom / bust cycle, which drives diversity and
faunal activity (e.g., species respond to rains and multiple good seasons). The proposed,
progressive native of the impacts, particularly with the implementation of mitigation measures,
will not alter this natural cycle of boom / bust seasons.
The proposed development will not interfere with any relevant recovery strategies.
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4.6 Connectivity
As the proposed amendment does not relate to a fixed footprint, it cannot be assessed using the
Landscape Fragmentation and Connectivity Tool. However, the significant impact criteria can be
examined at a project scale.
A development impact on connectivity areas is determined to be significant if either of the following
tests are true:
•

The change in the core remnant ecosystem extent at the local scale (post impact) is greater
than a threshold determined by the level of fragmentation at the regional scale; or
Any core area that is greater than or equal to 1 ha is lost or reduced to patch fragments
(core to non-core).

•

Test 1 - 100 % of the study area is covered by remnant vegetation (Section 4.2) therefore the change
threshold for test 1 is 50 %. The proposed amendment will not result in the clearance of greater that 50
% of the remnant vegetation across the study area.
Test 2 - The vegetation within the study area occurs in a large consolidate remnant patch. The
development of well sites and associated linear infrastructure in these remnant patches will not result
in a core area being lost or reduced to patch fragments.
In conclusion, there are not expected to be any significant impacts on connectivity as a result of the
proposed expansion.

4.7 Category A or B ESAs
In accordance with the Environmental Protection Act 1994, a resource activity is likely to lead to a
significant increase in the risk of environmental harm if there are:
•
•

Increasing impacts to Category A or B ESAs; and
Increasing scale and nature of disturbances by a prescribed activity that will, or are likely to,
result in a significant residual impact on a prescribed environmental matter (list in Schedule 1
and Schedule 2 of the Environmental Offsets Regulation 2014).

The proposed development will not result in any direct impact on Category A or Category B ESAs. The
proposed development is unlikely to have significant impact on any other prescribed matters and
consequently, the risk of increased environmental harm is minimal.

4.8 State Environmental Offsets
Queensland Environmental offsets is directed under the Queensland offset framework consisting of the
Environmental Offsets Act 2014 (EO Act), Environmental Offsets Regulation 2014 (EO Regulations) and
the Queensland Environmental Offset Policy 2019 (version 1.7). The environmental offset framework
only applies when a prescribed activity is likely to have a significant residual impact on a prescribed
environmental matter.
Prescribed environmental matters include Matters of State Environmental Significance (MSES), which
for activities authorised under the EP Act are defined in the EO Regulations as the following:
•

regulated vegetation – prescribed REs that:
o
o

are endangered REs
are of concern REs
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o
o
o
•
•
•
•
•
•
•
•
•
•

intersect with an area shown as a wetland on a vegetation management wetland map
contain an area of essential habitat on an essential habitat map for near threatened wildlife
are located within a defined distance of a relevant watercourse or drainage feature.

connectivity areas
wetlands and watercourses
designated precinct in a strategic environmental area
protected wildlife habitat
protected areas
highly protected zones of State marine parks
fish habitat areas
waterway providing for fish passage
marine plants
legally secured offset areas.

A ’prescribed activity’ is also defined under the EO Regulations and includes activities requiring approval
under the EP Act such as mining and petroleum activities. Significant residual impacts are determined
through the application of criteria outlined in the appropriate significant residual impact guidelines.
In relation to the proposed expansion of works in the study area, significant residual impacts have been
assessed above. The assessments concluded that a significant residual impact to prescribed MSES are
unlikely, and therefore offsets are not considered to be required for this proposed development.
However, should upper disturbance limits not be able to be met (particularly for regulated vegetation),
then it is recommended that offsets be acquitted via the use of the financial payment mechanism due
to the likely overall small area of impact and the difficulty in securing a land-based offset in the region.
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5. Recommendations
Recommendations and mitigation measures to reduce the impacts of the proposed works, include:
•
•
•

Restrict surface disturbance to the smallest area required for construction and operation
activities.
Co-locate surface disturbance with existing infrastructure (e.g. roads and pipelines) or
disturbance (previously cleared areas) wherever possible.
Maximise avoidance of vegetated drainage lines. Key principles include:
o
o
o

•

A maximum impact of 2 ha in regulated vegetation intersecting a watercourse (equivalent
to a total of 2 km of crossings at 10 m width) applies
Where disturbance is necessary linear infrastructure should firstly seek to use existing
crossings (i.e. roads and pipelines)
Where new crossings are required, they should cross perpendicularly and non-linear
infrastructure (e.g. well pads, set downs, camps etc.) should not be developed within 100 m
of riparian vegetation.

Preparation and implementation of a rehabilitation strategy is recommended required for all
surface disturbance. Key principles include appropriate management of topsoil and subsoil to
conserve the soil seed back and encourage establishment of native vegetation; retention of
habitat features including rocks, logs and hollows; and sediment and erosion control. The
rehabilitation strategy will include indicators of success, completion criteria and a rehabilitation
monitoring program consistent with the requirements of the PL80 Environmental Authority.
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Appendix A - Likelihood of Occurrence Assessment
Table 9: Likelihood of occurrence assessment for the study area
Scientific Name

Common Name

EPBC Act 1

NC Act1

Habitat Associations

Likelihood Justification

Wetlands of International Importance
Coongie Lakes (within the Coongie Lakes National Park) – South Australia
Wetlands of National Importance
Coongie Lakes (within the Coongie Lakes National Park) – South Australia
Cooper Creek – Wilson River Junction – Queensland
Cooper Creek Swamps – Nappa Merrie – Queensland
Lake Yamma Yamma – Queensland
Birds
Amytornis barbatus
barbatus

Bulloo Grey
Grasswren

E

NT

Occurs on periodically-inundated swampy floodplains in the drainage
basin of the Bulloo River, in south western Queensland and north
western NSW. May also inhabit patches of dense vegetation
comprised of Muehlenbeckia cunninghamii thickets.

Unlikely

Four species records greater than 50km
to the north east and south east of the
study area (ALA, 2019). Potential habitat
limited.

Calidris ferruginea

Curlew Sandpiper

CE, Mi

E

Species occurs along the Queensland coastline, with records
indicating it is more widespread in coastal areas south of Cairns.
Species forages and roosts in intertidal mudflats in sheltered coastal
areas such as estuaries, bays, inlets and lagoons and also around nontidal swamps, lakes and lagoons near the coast.

Unlikely

Study area is outside the expert
distribution for the species, with no
records nearby (ALA, 2019). Habitat not
present

Epthianura crocea
crocea

Yellow Chat

-

V

The species is generally associated with shrub swamps, wet thickets
and drying lakebeds and is known to use both natural and artificial
wetlands. It has been recorded in association with Chenopodium
auricomum (Northern Bluebush), Duma florulenta (Lignum), Sesbania
spp. (Pea-bush), Cullen cinerea (Annual Verbine), Acacia stenophylla
(River Cooba), Poa fordeana, Eleocharis pallens (Spike Rush) and
Marsilea sp. (Nardoo).

Unlikely

Study area is within the expert
distribution for the species, however
there are no records nearby (ALA, 2019).
Following the field survey, suitable
vegetation structure and water sources
were considered absent, and important
patches of associated species were
predominantly lacking (e.g. habitat types
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Scientific Name

Common Name

EPBC Act 1

NC Act1

Habitat Associations

Likelihood Justification
associated with channels, including
Chenopodium sp.)

Falco hypoleucos

Grey Falcon

-

V

Distribution is poorly known, likely to prefer timbered lowland plains
that are crossed by tree-lined watercourses and adjacent to treeless
areas, grasslands and open woodlands that are used for foraging.

Potential

Study area is within the very broad expert
distribution, however no records nearby
(ALA, 2019). Tree-lined watercourses
present within the site and it is a wide
ranging species, however, more likely to
be associated with Cooper Creek.

Grantiella picta

Painted Honeyeater

V

V

Species is rare migrant across eastern Australia. Occurs in mistletoes
in Eucalypt forest, box-ironbark-yellow gum woodlands and
Casuarina and Acacia dominated woodlands.

Unlikely

The study area contains REs on land zone
3, and some land zone 5, with Coolabah
that may contain mistletoe. However, the
closest record is >50km away (ALA, 2019).
Mistletoes were also largely absent
within site.

Lophochroa
leadbeateri

Major Mitchell’s
Cockatoo

-

V

Found mainly in inland arid regions, west from St George in
Queensland. Inhabits a wide variety of semi-arid and arid inland
habitats, but prefers dry woodlands, particularly mallee Eucalyptus –
Callitris – Casuarina vegetation communities.

Potential

The study area is just outside the expert
distribution for the species, however ALA
records occur within 30km of the study
area (ALA, 2019). Wide ranging species
and limited habitat present.

Pedionomus
torquatus

Plains-wanderer

CE

V

The species typically inhabits sparse, lowland native grasslands which
are treeless and generally occur on hard red-brown soils. It has been
recorded in areas with Sclerolaena tricuspis (Bindyi), S. patenticuspis
(Spear-fruit Bindyi), Atriplex stipitate (Bitter Saltbush), A. vesicaria
(Bladder Saltbush) and Eriochiton sclerolaenoides (Woolly-fruit
Bluebush) as the dominant species.

Unlikely

The study area contains REs
representative of potential habitat,
including sparse open herbland and short
grassland. However, the expert
distribution is further to the east, north
and west of the study area and no
records occur within 100 km of the site
(ALA, 2019). Furthermore, considering
the dry conditions and field survey
observations, the study area was not
considered to contain preferred habitat
(e.g. lowland native grasslands and/or
scattered shrubs).
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Scientific Name

Common Name

EPBC Act 1

NC Act1

Habitat Associations

Likelihood Justification

Pezoporus
occidentalis

Night Parrot

E

E

Distribution is poorly known, however habitat is across the arid zone,
in particular in association with spinifex hummock grasslands, on
rocky ranges, and with open herbaceous flats around salt lakes.

Unlikely

The study area is within the expert
distribution for the species, however no
records nearby (ALA, 2019). Spinifex
grasslands and salt lakes are not present.

Rostratula australis

Australian Paintedsnipe

E

E

Species is wetland dependent and can inhabit a variety of wetlands,
including shallow terrestrial freshwater (occasionally brackish)
wetlands, temporary and permanent lakes, swamps and claypans.
Preferred wetland habitats are characterised by emergent vegetation
(including tussocks, grasses, sedges, rushes, reeds, cane grass and/or
paperbarks) where nesting will occur. Artificial habitats that are
occasionally used include reservoirs, farm dams, sewage ponds,
inundated grasslands, and leaking irrigation channels.

Unlikely

The study area is close to the expert
distribution for the species, however no
records nearby (ALA, 2019). No natural
wetland habitats present within site.
Limited dams are present, however they
did not contain emergent vegetation.

Dasyuroides byrnei

Kowari (Byrne’s
Crest-tailed
Marsupial Rat)

V

V

Primarily found in south western Queensland with a patchy
distribution. Occurs in extensive stony (gibber) deserts, mostly
associated with patches of softer soils (sand dunes and river
channels) and/or ephemeral swamps.

Unlikely

The study area is close to the expert
distribution for the species (west of Lake
Yamma Yamma), however no records
nearby (ALA, 2019). While gibbers areas
present, areas associated with softer soils
(e.g. sand dunes and river channels) are
largely absent

Macrotis lagotis

Greater Bilby

V

E

Restricted to an outlying population between Boulia and Birdsville in
the southwest. Species occurs in a variety of habitats, usually on
landforms with level to low slope topography and light to medium
soils. May prefer open tussock grassland on uplands and hills, mulga
woodland/shrubland growing on ridges and rises, and hummock
grassland in plains and alluvial areas.

Unlikely

The study area is within or very close to
the expert distribution for the species,
however there are no records nearby
(ALA, 2019). Habitat within the study
area not considered suitable.

Notomys fuscus

Dusky Hopping
Mouse

V

E

Species typically occupies a diversity of soft sandy habitats across its
range, preferring sand dunes, sand hills and ridges with sandhill
canegrass (Zygochloa paradoxa), sandhill wattle (Acacia ligulata),
nitre bush (Nitraria billardieri) and sticky hopbush (Dodonaea
viscosa). It traverses but does not inhabit inter-dune swales and

Unlikely

The study area is outside the known
distribution and does not contain suitable
dune habitats. Expert species distribution
is to the west of the study area (ALA,
2019).

Mammals
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Scientific Name

Common Name

EPBC Act 1

NC Act1

Habitat Associations

Likelihood Justification

gibber plains, and typically does not occur in sand dunes containing
Spinifex (Triodia sp.).
Petrogale xanthopus Yellow-footed
Rock-wallaby
celeris
(central-western
Queensland)

V

V

Restricted distribution in the rocky ranges of central western
Queensland. Primary habitat includes rugged rocky areas, along the
edges of low sandstone tablelands and hills, utilising caves and rock
crevices.

Unlikely

Distribution is further east of the study
area (ALA, 2019).

Woma

-

NT

Found throughout arid and semi-arid Australia, particularly in the dry
subtropics to the west in Queensland. Occupies a wide variety of dry
habitats from spinifex desert to brigalow, eucalypt and acacia
woodlands, heaths and shrublands.

Potential

Recorded west of Durham Downs to the
south of the study area (ALA, 2019). May
occur in the study area due to the broad
habitat preference.

Sea Heath

E

-

Grows in a range of habitats, including on small hillside channels,
which take the first run-off after rain. Found in a wide range of
vegetation communities that have good drainage, such as loamy
sands.

Unlikely

Found further west of the study area
(ALA, 2019).

Indigofera oxyrachis -

-

V

Queensland herbarium species notes identifies specimens recorded
on stony rise on cracking clay; open area amongst low gidgee
woodland, with Senna artemisioides and Senna phyllodinea. Also on
open scalded creek flats at base of escarpment; open mixed
woodland on light clay; sandy creek lines throughout; stony patches.

Unlikely

Little is known about the species. All ALA
records for the species are further north
and east of the study area, and east of
Cooper Creek (ALA, 2019).

Sclerolaena walkeri

-

V

-

Found in central Queensland on saline river flats, such as in
Currawinya National Park.

Unlikely

Primarily found further east or north of
the study area (ALA, 2019). Habitat
absent within site.

Common Sandpiper

Mi

SL

Found along the coastlines of Australia, including several areas
inland. The species utilises a wide range of wetland habitats of
varying levels of salinity, and forages in shallow water and on bare
soft mud at the edges of wetlands.

Unlikely

The study area is within or very close to
the expert distribution for the species,
however no records nearby (ALA, 2019).
Wetland habitats absent from site.

Reptiles
Aspidites ramsayi

Plants
Frankenia plicata

Migratory
Actitis hypoleucos
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Scientific Name

Common Name

EPBC Act 1

NC Act1

Habitat Associations

Likelihood Justification

Apus pacificus

Fork-tailed Swift

Mi

SL

Species is predominantly aerial and occurs over inland areas and
occasionally above the foothills in coastal areas with dry and open
habitat. Can also occur over low scrub, heathland, saltmarsh and
riparian woodlands and are associated with low pressure systems
that favour the occurrence of insect prey.

Potential
fly-over
species

Records throughout the area (ALA, 2019).
Primarily aerial species which is not
considered to utilise the study area.
Furthermore, it is considered unlikely
that an ecological significant important
proportion of population of Fork-tailed
Swifts occur within the study area, or are
likely to be dependent on habitat in the
study area for their long-term survival

Calidris acuminata

Sharp-tailed
Sandpiper

Mi

SL

Species prefers muddy edges of shallow fresh or brackish wetlands,
with inundated or emergent sedges, grass, saltmarsh or other low
vegetation. Inland habitats include dams, waterholes, soaks, bore
drains and bore swamps and saltpans.

Unlikely

Species records are primarily coastal and
>100km from the study area (ALA, 2019).
Wetland habitats absent from site.

Calidris ferruginea

Curlew Sandpiper

CE, Mi

E

Species occurs along the Queensland coastline, with records
indicating it is more widespread in coastal areas south of Cairns.
Species forages and roosts in intertidal mudflats in sheltered coastal
areas such as estuaries, bays, inlets and lagoons and also around nontidal swamps, lakes and lagoons near the coast.

Unlikely

The study area is outside the expert
distribution for the species, with no
records nearby (ALA, 2019).

Calidris melanotos

Pectoral Sandpiper

Mi

-

Species generally occurs in coastal or near coastal habitat but is
occasionally found further inland. Prefers wetlands that have open
fringing mudflats and low, emergent or fringing vegetation.

Unlikely

The study area is outside the expert
distribution for the species, with no
records nearby (ALA, 2019).

Gallinago hardwickii Latham’s Snipe

Mi

-

Occurs in permanent and ephemeral wetlands up to 2000 m above
sea-level. They usually inhabit open, freshwater wetlands with low,
dense vegetation (e.g. swamps, flooded grasslands or heathlands,
around bogs and other water bodies).

Unlikely

The study area is outside the expert
distribution for the species, with no
records nearby (ALA, 2019).

Gelochelidon
nilotica

Mi

SL

Species inhabits shallow wetlands, including coastal or inland lakes,
swamps and lagoons, sheltered bays and estuaries.

Unlikely

The study area is within the expert
distribution for the species, however no
records nearby (ALA, 2019). Suitable
wetland habitats absent from site.

Mi

SL

Widespread across Australia in coastal regions and inland such as
Lake Eyre Basin, and scattered records throughout Queensland.

Unlikely

The study area is within the expert
distribution for the species, however no

Gull-billed Tern

Hydroprogne caspia Caspian Tern
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Scientific Name

Common Name

EPBC Act 1

NC Act1

Habitat Associations

Likelihood Justification
records nearby (ALA, 2019). Suitable
habitat absent from site

Limosa limosa

Black-tailed Godwit

Mi

SL

Species prefers coastal regions, but are found in small numbers
scattered inland. Inland habitat may include shallow and sparsely
vegetated freshwater and saline lakes, swamps, dams and bore
overflows.

Unlikely

The study area is within the expert
distribution for the species, however no
records nearby (ALA, 2019).

Motacilla cinerea

Grey Wagtail

Mi

-

Primarily recorded in the Cairns/Townsville region and the Cape York
Peninsula as a summer migrant. Prefers running water in disused
quarries, sandy and rocky streams in escarpments and rainforests,
sewage ponds, ploughed fields, and airfields.

Unlikely

ALA records are more than 80 km from
the study area (ALA, 2019).

Motacilla flava

Yellow Wagtail

Mi

-

Species is a summer migrant to north-east Queensland, occurring in a
variety of habitats with short grass and bare ground, swamp margins,
sewage ponds, saltmarshes, playing fields and town lawns.

Unlikely

No records within 100km of the study
area (ALA, 2019).

Plegadis falcinellus

Glossy Ibis

Mi

SL

Occurs in freshwater marshes at the edges of lakes and rivers,
lagoons, flood-plains, wet meadows, swamps, reservoirs, sewage
ponds and cultivated areas under irrigation.

Unlikely

Species is recorded close to study area
(ALA, 2019). Suitable habitat absent
within the study area. Nearby record
from Cooper Creek to the east of the site

Tringa nebularia

Common
Greenshank

Mi

SL

Species occurs in all types of wetlands. Typical habitat includes a wide
variety of inland wetlands and sheltered coastal habitats of varying
salinity.

Unlikely

Species is likely to be found near Lake
Yamma Yamma, however is unlikely to
utilise the study area (ALA, 2019).

Tringa stagnatilis

Marsh Sandpiper

Mi

SL

Inhabits coastal and inland wetlands throughout Australia, primarily
coastal in Queensland, however is associated with the Lake Eyre
Basin in SA. Prefers permanent or ephemeral wetlands of varying
salinity.

Unlikely

The study area is within the expert
distribution for the species, however no
records nearby (ALA, 2019). Suitable
habitat absent within site.

1 Current status under the EPBC Act: CE = Critically; E = Endangered; V = Vulnerable; M = Migratory OR NC Act: E = Endangered; V = Vulnerable; NT = Near Threatened; SL = Special Least Concern
Note: Marine listed species have been removed from the likelihood assessment due to the location.
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Appendix B – Regional Ecosystem Profiles
Table 10: RE 5.3.10
Item

Description

RE

5.3.10

Short Description

Acacia cambagei low open woodland +/- Senna artemisioides subsp. oligophylla +/Eremophila spp. on minor drainage lines and alluvial plains

Community Name

Acacia cambagei low open woodland on minor drainage lines

VMA Class

Least concern

Status

No concern at present

General location

Minor drainage lines

Photo

Area mapped
Landform Element

Open depression

Landform Pattern

Alluvial plain / Low hill

Vegetation Structure

Trees<5m, Cover 10-29%, V low woodland to Trees 5–10m, Cover <10%, Low open
woodland

Dominant canopy species

Acacia cambagei

Dominant midstorey species

Acacia dictyophleba, Acacia spp., Dipteracanthus australasicus subsp. australasicus,
Eremophila bignoniiflora, Eremophila latrobei subsp. latrobei, Santalum
acuminatum, Senna artemisioides subsp. helmsii, Senna artemisioides subsp.
oligophylla

Dominant groundcovers

Alternanthera nodiflora, Chloris pectinata, Enneapogon spp., Enteropogon
acicularis, Eulalia aurea, Goodenia spp., Maireana spp., Marsilea drummondii,
Paspalidium spp., Portulaca oleracea, Rhagodia spinescens, Salsola australis,
Sclerolaena spp., Sida trichopoda, Solanum esuriale

Tree canopy (EDL) Height (m)

4-10 m

Tree richness

1-5

Shrub richness

1-7

Grass & grass-like richness

2-6
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Item

Description

Forb and other richness

2-10

Tree canopy cover

5-15%

Shrub canopy

1-5%

Number of large trees Eucalypt

0

Number of large trees Non-Eucalypt

1-50

Native perennial grass cover

5%

Total litter cover

5-15%

Rock cover

0-5%

Bare ground cover

51->80%

Length of fallen logs

1-50m

Qualitative
(overall)

vegetation

condition
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Table 11: RE 5.3.15
Item

Description

RE

5.3.15

Short Description

Maireana spp. dwarf open shrubland on alluvial plains, interdune flats, clay pans
and clay plains

Community Name

Flowering lignum open shrubland on alluvial flats

VMA Class

Least concern

Status

No concern at present

General location

Restricted to the south west of the study area on alluvials

Photo

Area mapped
Landform Element

Flats, Open depression, Closed depression

Landform Pattern

Alluvial plain / Plain

Vegetation Structure

Shrubs 0.25–2m, Cover Shrubs 0.25–2 m, Low shrubland

Dominant canopy species

Occasional emergent Acacia cambagei, Ventilago viminalis, Santalum acuminatum

Dominant midstorey species

Eremophila polyclada

Dominant groundcovers

Alternanthera nodiflora, Salsola australis, Sclerolaena spp.

Tree canopy (EDL) Height (m)

N/A

Tree richness

N/A

Shrub richness

3

Grass & grass-like richness

2-5

Forb and other richness

3-8

Tree canopy cover

N/A

Shrub canopy

N/A

Number of large trees Eucalypt

N/A

Number of large trees Non-Eucalypt

N/A

Native perennial grass cover

5%

Total litter cover

5%

ECO LOGICAL AUSTRALIA PTY LTD
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Item

Description

Rock cover

0%

Bare ground cover

>80%

Length of fallen logs

N/A

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Moderate (>50-70% benchmark, moderate disturbance, mature regrowth)
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Table 12: RE 5.3.18
Item

Description

RE

5.3.18

Short Description

Braided channel complex of major alluvial plains, includes Chenopodium auricomum
open shrubland and variable sparse to open-herbland

Community Name

Acacia victoriae and Chenopodium auricomum open shrubland

VMA Class

Least concern

Status

No concern at present

General location

A single patch in the extreme south of the study area

Photo

Area mapped
Landform Element

Open depression

Landform Pattern

Alluvial plain

Vegetation Structure

Shrubs>2m, Cover 10-29%, Tall shrubland

Dominant canopy species

None

Dominant midstorey species

Acacia victoriae subsp. victoriae

Dominant groundcovers

Alternanthera nodiflora, Chenopodium auricomum, Salsola australis, Sclerolaena
spp.

Tree canopy (EDL) Height (m)

4-5m

Tree richness

0-5

Shrub richness

1

Grass & grass-like richness

5-10

Forb and other richness

5-10

Tree canopy cover

5%

Shrub canopy

5%

Number of large trees Eucalypt

N/A

Number of large trees Non-Eucalypt

N/A

Native perennial grass cover

5-10%
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Item

Description

Total litter cover

>5%

Rock cover

10%

Bare ground cover

31-50%

Length of fallen logs

N/A

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Moderate (>50-70% benchmark, moderate disturbance, mature regrowth)
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Table 13: RE 5.3.2
Item

Description

RE

5.3.2

Short Description

Eucalyptus camaldulensis +/- Eucalyptus coolabah open woodland on levees and
banks of drainage lines

Community Name

Eucalyptus camaldulensis and Eucalyptus coolabah on major drainage lines

VMA Class

Least concern

Status

No concern at present

General location

Located on the main channel on the larger east draining creek in the north of the
study area

Photo

Area mapped
Landform Element

Open depression

Landform Pattern

Alluvial plain

Vegetation Structure

Trees 5–10m, Cover 10-29%, Low woodland

Dominant canopy species

Acacia cambagei, Acacia cyperophylla var. cyperophylla, Eucalyptus camaldulensis
subsp. arida, Eucalyptus coolabah, Owenia acidula,

Dominant midstorey species

Dipteracanthus australasicus subsp. australasicus, Eremophila bignoniiflora,
Eremophila latrobei subsp. latrobei, Lysiphyllum gilvum, Pittosporum angustifolium,
Santalum acuminatum, Senna artemisioides subsp. helmsii, Senna artemisioides
subsp. oligophylla

Dominant groundcovers

Alternanthera nodiflora, Chloris pectinate, Enneapogon spp., Enteropogon
acicularis, Eulalia aurea, Goodenia spp., Maireana spp., Marsilea drummondii,
Paspalidium spp., Portulaca oleracea, Rhagodia spinescens, Salsola australis,
Sclerolaena spp., Sida trichopoda, Solanum esuriale

Tree canopy (EDL) Height (m)

6-10

Tree richness

4

Shrub richness

1-3

Grass & grass-like richness

3-8

Forb and other richness

3-9

ECO LOGICAL AUSTRALIA PTY LTD
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Item

Description

Tree canopy cover

5-15%

Shrub canopy

0-5%

Number of large trees Eucalypt

<50

Number of large trees Non-Eucalypt

11-60

Native perennial grass cover

0-5%

Total litter cover

5-15%

Rock cover

15%

Bare ground cover

51-80%

Length of fallen logs

26-50m

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Moderate (>50-70% benchmark, moderate disturbance, mature regrowth) to
Moderate-High (>70-80% benchmark, moderate disturbance, recovering well)
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Table 14: RE 5.3.21a
Item

Description

RE

5.3.21a

Short Description

Variable sparse to open herbland, Senna spp. open shrubland and bare scalded
areas on infrequently flooded alluvia of major rivers their distributaries, drainage
channels and creeks

Community Name

Open herbland on alluvial flats

VMA Class

Least concern

Status

No concern at present

General location

Widespread across the study area on alluvial flats

Photo

Area mapped
Landform Element

Flat / Open depression

Landform Pattern

Alluvial plain

Vegetation Structure

Herbs, Cover <10%, Sparse herbland to Herbs, Cover 30-69%, Herbland

Dominant canopy species

Occasional Acacia cambagei

Dominant midstorey species

None

Dominant groundcovers

Dactyloctenium radulans, Salsola australis, Sclerolaena spp.

Tree canopy (EDL) Height (m)

N/A

Tree richness

N/A

Shrub richness

N/A

Grass & grass-like richness

2-5

Forb and other richness

2-5

Tree canopy cover

N/A

Shrub canopy

N/A

Number of large trees Eucalypt

N/A

Number of large trees Non-Eucalypt

N/A

Native perennial grass cover

0-5%

ECO LOGICAL AUSTRALIA PTY LTD
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Item

Description

Total litter cover

N/A

Rock cover

0-20%

Bare ground cover

>80%

Length of fallen logs

N/A

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Low (15-30% benchmark, heavy disturbance, derived grasslands or shrublands)
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Table 15: RE 5.3.9
Item

Description

RE

5.3.9

Short Description

Acacia cambagei +/- Eucalyptus coolabah low woodland on braided channel
systems

Community Name

Eucalyptus coolabah and Acacia cambagei woodland on alluvials

VMA Class

Least concern

Status

No concern at present

General location

Located in major drainage channels in the north of the study area

Photo
5.3.9

5.3.9x1

Area mapped
Landform Element

Open depression

Landform Pattern

Alluvial plain

Vegetation Structure

Trees 5–10m, Cover <10%, Low open woodland to Trees 5–10m, Cover 10-29%, Low
woodland

Dominant canopy species

Acacia cambagei, Acacia cyperophylla var. cyperophylla, Eucalyptus coolabah

ECO LOGICAL AUSTRALIA PTY LTD
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Item

Description

Dominant midstorey species

Acacia dictyophleba, Acacia spp., Capparis mitchellii, Dipteracanthus australasicus
subsp. australasicus, Eremophila bignoniiflora, Eremophila latrobei subsp. latrobei,
Lysiphyllum gilvum, Pittosporum angustifolium, Santalum acuminatum, Senna
artemisioides subsp. helmsii, Senna artemisioides subsp. oligophylla

Dominant groundcovers

Alternanthera nodiflora, Chloris pectinate, Enneapogon spp., Enteropogon
acicularis, Eulalia aurea, Goodenia spp., Maireana spp., Marsilea drummondii,
Paspalidium spp., Portulaca oleracea, Rhagodia spinescens, Salsola australis,
Sclerolaena spp., Sida trichopoda, Solanum esuriale

Tree canopy (EDL) Height (m)

6-10m

Tree richness

3-4

Shrub richness

2-7A

Grass & grass-like richness

3-8

Forb and other richness

3-9

Tree canopy cover

5-15%

Shrub canopy

0-5%

Number of large trees Eucalypt

1-5

Number of large trees Non-Eucalypt

41-60

Native perennial grass cover

0-5%

Total litter cover

15-25%

Rock cover

0%

Bare ground cover

51->80%

Length of fallen logs

26-50

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Moderate-High (>70-80% benchmark, moderate disturbance, recovering well)
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Table 16: RE 5.7.10x1
Item

Description

RE

5.7.10x1

Short Description

Aristida latifolia +/- Aristida contorta sparse grassland wooded with Acacia
tetragonophylla +/- Senna spp. on weathered Cretaceous sediments

Community Name

Open grassland on tablelands

VMA Class

Least concern

Status

No concern at present

General location

Restricted to one or two flat tops of dissected tablelands

Photo

Area mapped
Landform Element

Crest

Landform Pattern

Hills

Vegetation Structure

Tussock grasses, Cover <10%, Sparse tussock grassland

Dominant canopy species

Occasional Acacia aneura and Acacia sibirica

Dominant midstorey species

None

Dominant groundcovers

Aristida contorta, Salsola australis, Sclerolaena spp.

Tree canopy (EDL) Height (m)

N/A

Tree richness

N/A

Shrub richness

N/A

Grass & grass-like richness

>5

Forb and other richness

5-10

Tree canopy cover

N/A

Shrub canopy

N/A

Number of large trees Eucalypt

N/A

Number of large trees Non-Eucalypt

N/A

Native perennial grass cover

0-5%

Total litter cover

N/A

ECO LOGICAL AUSTRALIA PTY LTD
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Item

Description

Rock cover

>80%

Bare ground cover

15%

Length of fallen logs

N/A

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Moderate (>50-70% benchmark, moderate disturbance, mature regrowth)
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Table 17: RE 5.7.5
Item

Description

RE

5.7.5

Short Description

Acacia sibirica open shrubland +/- Acacia aneura +/- Acacia shirleyi +/- Triodia spp.
open shrubland on crests and tops of dissected tablelands and ranges

Community Name

Acacia aneura shrubland on relatively steep slopes of tablelands

VMA Class

Least concern

Status

No concern at present

General location

Restricted to north of the study area in rugged country

Photo
Variant 1

Variant 2

Area mapped
Landform Element

Upper slope, crest, open depressions, hillock

Landform Pattern

Plain, low hill, hill

Vegetation Structure

Shrubs 0.25–2m, Cover 10-29%, Low shrubland to Trees 5–10m, Cover 10-29%, Low
woodland

Dominant canopy species

Acacia aneura, Acacia cambagei, Acacia sibirica

ECO LOGICAL AUSTRALIA PTY LTD
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Item

Description

Dominant midstorey species

Acacia spp., Dipteracanthus australasicus subsp. australasicus, Scaevola spinescens,
Senna artemisioides subsp. helmsii, Senna artemisioides subsp. oligophylla

Dominant groundcovers

Maireana spp., Salsola australis, Sclerolaena spp.

Tree canopy (EDL) Height (m)

0-5

Tree richness

0-2

Shrub richness

2-10

Grass & grass-like richness

2-4

Forb and other richness

5-15

Tree canopy cover

0-5%

Shrub canopy

5-25%

Number of large trees Eucalypt

N/A

Number of large trees Non-Eucalypt

N/A

Native perennial grass cover

0-10%

Total litter cover

5%

Rock cover

51->80%

Bare ground cover

15-45%

Length of fallen logs

0-50m

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Moderate (>50-70% benchmark, moderate disturbance, mature regrowth) to
Moderate-High (>70-80% benchmark, moderate disturbance, recovering well)
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Table 18: RE 5.7.6
Item

Description

RE

5.7.6

Short Description

Acacia cambagei tall shrubland +/- Triodia spp. +/- Senna spp. on scarp footslopes
and eroding pediments

Community Name

Acacia cambagei woodland on footslopes of tablelands

VMA Class

Least concern

Status

No concern at present

General location

Mid to lower slopes of dissected residual landscapes in the north of the study area

Photo

Area mapped
Landform Element

Open depression, midslope

Landform Pattern

Low hill

Vegetation Structure

Trees<5m, Cover 10-29%, Very low woodland to Trees 5–10m, Cover 10-29%, Low
woodland

Dominant canopy species

Acacia cambagei

Dominant midstorey species

Eremophila latrobei subsp. latrobei, Eremophila spp., Euphorbia tannensis subsp.
eremophila, Senna artemisioides subsp. helmsii, Senna artemisioides subsp.,
oligophylla. Senna phyllodinea

Dominant groundcovers

Frankenia serpyllifolia, Lepidium phlebopetalum, Maireana spp., Neptunia spp.,
Salsola australis, Sclerolaena spp.

Tree canopy (EDL) Height (m)

0-3m

Tree richness

0-1

Shrub richness

2-5

Grass & grass-like richness

2-6

Forb and other richness

2-10

Tree canopy cover

N/A

Shrub canopy

0-5%

Number of large trees Eucalypt

N/A

ECO LOGICAL AUSTRALIA PTY LTD
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Item

Description

Number of large trees Non-Eucalypt

N/A

Native perennial grass cover

0-10%

Total litter cover

N/A

Rock cover

31->80%

Bare ground cover

11-50%

Length of fallen logs

N/A

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Low-Moderate (>30-50% benchmark, moderate disturbance, regrowth) to
Moderate-High (>70-80% benchmark, moderate disturbance, recovering well)
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Table 19: RE 5.9.2
Item

Description

RE

5.9.2

Short Description

Senna artemisioides subsp. helmsii +/- Senna artemisioides subsp. oligophylla +/Acacia georginae +/- Acacia spp. open shrubland on Cambrian limestone

Community Name

Open shrubland on gently undulating limestones

VMA Class

Least concern

Status

No concern at present

General location

Restricted to the north-east of the study area

Photo
5.9.2

5.9.2x1 variant 1
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57

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Item

Description

5.9.2x1 variant 2

Area mapped
Landform Element

Flat, lower slope, mid slope, upper slope, crest

Landform Pattern

Plain, Low hill

Vegetation Structure

Shrubs>2m, Cover <10%, Tall open shrubland to Trees<5m, Cover 10-29%, V low
woodland

Dominant canopy species

Acacia cambagei

Dominant midstorey species

Eremophila latrobei subsp. latrobei, Senna artemisioides subsp. helmsii, Senna
artemisioides subsp., oligophylla. Senna phyllodinea

Dominant groundcovers

Frankenia serpyllifolia, Lepidium phlebopetalum, Neptunia spp., Rhagodia
spinescens, Salsola australis, Sclerolaena eriacantha

Tree canopy (EDL) Height (m)

0-5m

Tree richness

1-2

Shrub richness

2-10

Grass & grass-like richness

1-10

Forb and other richness

2-10

Tree canopy cover

0-20%

Shrub canopy

6-20%

Number of large trees Eucalypt

N/A

Number of large trees Non-Eucalypt

0-60

Native perennial grass cover

<5%

Total litter cover

0-20%

Rock cover

10->80%

Bare ground cover

5-80%

Length of fallen logs

0-100m

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Moderate (>50-70% benchmark, moderate disturbance, mature regrowth) to High
(>80-90% benchmark, minor disturbance)
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Table 20: RE 5.9.5
Item

Description

RE

5.9.5

Short Description

Atriplex spp. and/or Sclerolaena spp. and/or Salsola australis open herbland on
Cretaceous sediments

Community Name

Open herbland

VMA Class

Least concern

Status

No concern at present

General location

Widespread across the study area on flat to gently undulating stony country

Photo

Area mapped
Landform Element

Flat, lower slope, mid slope, upper slope, open depression

Landform Pattern

Plain, Low hill

Vegetation Structure

Herbs, Cover <10%, Sparse herbland to Herbs, Cover 10-29%, Open herbland

Dominant canopy species

None

Dominant midstorey species

None

Dominant groundcovers

Aristida contorta, Astrebla pectinata, Atriplex spp., Chenopodium auricomum,
Dactyloctenium radulans, Enneapogon spp., Enteropogon acicularis, Eremophila
latrobei subsp. latrobei, Euphorbia tannensis subsp. eremophila, Frankenia
serpyllifolia, Lepidium phlebopetalum, Neobassia proceriflora, Salsola australis,
Sclerolaena eriacantha, Sclerolaena lanicuspis, Sclerolaena tricuspis

Tree canopy (EDL) Height (m)

N/A

Tree richness

N/A

Shrub richness

N/A

Grass & grass-like richness

1-10

Forb and other richness

1-15

Tree canopy cover

N/A

Shrub canopy

N/A

Number of large trees Eucalypt

N/A

ECO LOGICAL AUSTRALIA PTY LTD
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Item

Description

Number of large trees Non-Eucalypt

N/A

Native perennial grass cover

<5%

Total litter cover

N/A

Rock cover

10->80%

Bare ground cover

51-80%

Length of fallen logs

N/A

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Low (15-30% benchmark, heavy disturbance, derived grasslands or shrublands) to
Moderate (>50-70% benchmark, moderate disturbance, mature regrowth)
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Table 21: RE 5.9.1
Item

Description

RE

5.9.1

Short Description

Senna spp., Eremophila spp. +/- Acacia spp. +/- Maireana spp. open shrublands on
fresh Cretaceous sediments and Cretaceous or Tertiary limestones

Community Name

Senna and/or Eremophila shrublands on plains and gently undulating country

VMA Class

Least concern

Status

No concern at present

General location

Scattered throughout the landscape

Photo

Area mapped
Landform Element

Lower slope, mid slope, upper slope, crest

Landform Pattern

Plain, low hill

Vegetation Structure

Shrubs 0.25–2m, Cover <10%, Low open shrubland to Shrubs 0.25–2m, Cover 1029%, Low shrubland

Dominant canopy species

Occasional Acacia cambagei

Dominant midstorey species

Acacia aneura, Acacia spp., Euphorbia tannensis subsp. eremophila, Scaevola
spinescens, Senna artemisioides subsp. helmsii, Senna artemisioides subsp.
oligophylla

Dominant groundcovers

Frankenia serpyllifolia, Lepidium phlebopetalum, Maireana spp., Neptunia spp.,
Rhagodia spinescens, Salsola australis, Sclerolaena spp.

Tree canopy (EDL) Height (m)

1-5m

Tree richness

1

Shrub richness

2-4

Grass & grass-like richness

<5

Forb and other richness

<10

Tree canopy cover

0-5%

Shrub canopy

0-5%

Number of large trees Eucalypt

N/A
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Item

Description

Number of large trees Non-Eucalypt

5-45

Native perennial grass cover

0-10%

Total litter cover

5-45%

Rock cover

11-80%

Bare ground cover

21-50%

Length of fallen logs

0-50m

Qualitative
(overall)

vegetation

condition

ECO LOGICAL AUSTRALIA PTY LTD

Moderate (>50-70% benchmark, moderate disturbance, mature regrowth) to
Moderate-High (>70-80% benchmark, moderate disturbance, recovering well)
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Appendix C - BioCondition Profiles
Plot ID

Plot 01

Photo

Latitude

-27.1293

Longitude

141.8205

RE

5.3.18

Short Description

Braided channel complex of major alluvial plains, includes Chenopodium
auricomum open shrubland and variable sparse to open-herbland

Habitat description (general)

Small ephemeral wetland, shrubby

Vegetation Structure (Specht)

Shrubs>2m, Cover 10-29%, Tall shrubland

Landform element

Open depression

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

4-5 m

Benchmark (count)

0-5

Tree richness assessment

High (Low: 0 Moderate: 0 High: 0-5)

If "No data" / no benchmarks available:
Benchmark (count)

2-8

Shrub richness assessment

Moderate (Low: <1 Moderate: 1-1 High: 2-8)

If "No data" / no benchmarks available:
Benchmark (count)

1-22

Grass & grass-like richness assessment

High (Low: 0 Moderate: 0 High: 1-22)

If "No data" / no benchmarks available:
Benchmark (count)

5-32

Forb and other richness assessment

High (Low: <2 Moderate: 2-4 High: 5-32)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

4-9
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Plot ID

Plot 01

Tree canopy height assessment

Low (Low: <1 Moderate: 1-3 High: 4-9)

If "No data" / no benchmarks available:
Benchmark (%)

0-10

Tree canopy cover assessment

Low (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

0-61

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-61)

If "No data" / no benchmarks available:
Benchmark

N/A

Number of large trees Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark

N/A

Number of large trees Non-Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark (%)

0-15

Native perennial grass cover assessment

High (Low: 0 Moderate: 0 High: 0-15)

If "No data" / no benchmarks available:
Benchmark (%)

3

Total litter cover assessment

High (Low: <1 Moderate: 1-2 High: >2)

If "No data" / no benchmarks available:
Rock cover

0.01

Bare ground cover

31-50%

Benchmark (m)

N/A

Length of fallen logs assessment

N/A

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues

lots of small bird nests. orange chat
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Plot ID

Plot 02

Photo

Latitude

-27.0623

Longitude

141.793

RE

5.3.2

Short Description

Eucalyptus camaldulensis +/- Eucalyptus coolabah open woodland on
levees and banks of drainage lines

Habitat description (general)

Major drainage line interspersed with bare ground (herbfield)

Vegetation Structure (Specht)

Trees 5–10m, Cover 10-29%, Low woodland

Landform element

Open depression

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

6-10m

Benchmark (count)

1-8

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-8)

If "No data" / no benchmarks available:
Benchmark (count)

4-12

Shrub richness assessment

Moderate (Low: <1 Moderate: 1-3 High: 4-12)

If "No data" / no benchmarks available:
Benchmark (count)

9-19

Grass & grass-like richness assessment

Moderate (Low: <3 Moderate: 3-8 High: 9-19)

If "No data" / no benchmarks available:
Benchmark (count)

10-31

Forb and other richness assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-31)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

7-14

Tree canopy height assessment

High (Low: <2 Moderate: 2-6 High: 7-14)

If "No data" / no benchmarks available:
Benchmark (%)

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 02

Tree canopy cover assessment

High (Low: <2 Moderate: 2-3 High: >3)

If "No data" / no benchmarks available:
Benchmark (%)

0-15

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-15)

If "No data" / no benchmarks available:
Benchmark

220

Number of large trees Eucalypt assessment
(count)

Low (Low: <66 Moderate: 66-132 High: >132)

If "No data" / no benchmarks available
Benchmark

0

Number of large trees Non-Eucalypt assessment
(count)

High (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available

51-60

Benchmark (%)

5-30

Native perennial grass cover assessment

Low (Low: <2 Moderate: 2-4 High: 5-30)

If "No data" / no benchmarks available:
Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

11-20%

Bare ground cover

51-80%

Benchmark (m)

0-60

Length of fallen logs assessment

High (Low: 0 Moderate: 0 High: 0-60)

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

0.5

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues

Grazed by cattle
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Plot ID

Plot 03

Photo

Latitude

-27.0602

Longitude

141.85

RE

5.9.1

Short Description

Senna spp., Eremophila spp. +/- Acacia spp. +/- Maireana spp. open
shrublands on fresh Cretaceous sediments and Cretaceous or Tertiary
limestones

Habitat description (general)

Steep rise from floodplain into rock outcropping. lots of flaked stone

Vegetation Structure (Specht)

Shrubs>2m, Cover <10%, Tall open shrubland

Landform element

Lower slope

Landform pattern

Low hill

Tree canopy (EDL) Height (m)

1-3m

Benchmark (count)

0-1

Tree richness assessment

Low (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:

0

Benchmark (count)

5-12

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-12)

If "No data" / no benchmarks available:
Benchmark (count)

2-6

Grass & grass-like richness assessment

High (Low: <1 Moderate: 1-1 High: 2-6)

If "No data" / no benchmarks available:
Benchmark (count)

7-16

Forb and other richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-16)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

5-6

Tree canopy height assessment

N/A (Low: <2 Moderate: 2-4 High: 5-6)

If "No data" / no benchmarks available:
Benchmark (%)

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 03

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

0-10

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-10)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

Low (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

1-5

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

51-80%

Bare ground cover

11-20%

Benchmark (m)

10

Length of fallen logs assessment

High (Low: <3 Moderate: 3-6 High: >6)

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

0.75

Qualitative vegetation condition (overall)

Low-Moderate (>30-50% benchmark, moderate disturbance, regrowth)

General notes and management issues

Better condition closer to drainage line

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 04

Photo

Latitude

-27.0608

Longitude

141.849107

RE

5.3.9

Short Description

Acacia cambagei +/- Eucalyptus coolabah low woodland on braided
channel systems

Habitat description (general)

Braided floodplain with major and minor channels

Vegetation Structure (Specht)

Trees 5–10m, Cover 10-29%, Low woodland

Landform element

Open depression

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

6-10m

Benchmark (count)

3-4

Tree richness assessment

High (Low: <1 Moderate: 1-2 High: 3-4)

If "No data" / no benchmarks available:

4

Benchmark (count)

8-9

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-7 High: 8-9)

If "No data" / no benchmarks available:

4

Benchmark (count)

9-26

Grass & grass-like richness assessment

Moderate (Low: <3 Moderate: 3-8 High: 9-26)

If "No data" / no benchmarks available:
Benchmark (count)

10-31

Forb and other richness assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-31)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

3-11

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-11)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 04

Tree canopy cover assessment

High (Low: <1 Moderate: 1-2 High: >2)

If "No data" / no benchmarks available:
Benchmark (%)

0-5

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-5)

If "No data" / no benchmarks available:

0-10%

Benchmark

62

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

220

Number of large trees Non-Eucalypt assessment
(count)

Low (Low: <66 Moderate: 66-132 High: >132)

If "No data" / no benchmarks available

51-60

Benchmark (%)

10-30

Native perennial grass cover assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-30)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

11-20%

Rock cover

0

Bare ground cover

>80%

Benchmark (m)

40

Length of fallen logs assessment

High (Low: <12 Moderate: 12-24 High: >24)

If "No data" / no benchmarks available:

26-50m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

0.5

Qualitative vegetation condition (overall)

Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues

Grazed

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 05

Photo

Latitude

-27.0629

Longitude

141.8507

RE

5.7.6

Short Description

Acacia cambagei tall shrubland +/- Triodia spp. +/- Senna spp. on scarp
footslopes and eroding pediments

Habitat description (general)

On gibber plain upslope of drainage, downslope of dissected tableland

Vegetation Structure (Specht)

Trees 5–10m, Cover 10-29%, Low woodland

Landform element

Flat

Landform pattern

Low hill

Tree canopy (EDL) Height (m)

4-5m

Benchmark (count)

1-3

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-3)

If "No data" / no benchmarks available:

1

Benchmark (count)

5-9

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-9)

If "No data" / no benchmarks available:
Benchmark (count)

9-14

Grass & grass-like richness assessment

Low (Low: <3 Moderate: 3-8 High: 9-14)

If "No data" / no benchmarks available:
Benchmark (count)

12-23

Forb and other richness assessment

Moderate (Low: <4 Moderate: 4-11 High: 12-23)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

3-8

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-8)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 05

Tree canopy cover assessment

High (Low: <1 Moderate: 1-1 High: >1)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

0-1

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

41-50

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

41-50%

Rock cover

11-20%

Bare ground cover

21-30%

Benchmark (m)

No data

Length of fallen logs assessment

N/A (No data)

If "No data" / no benchmarks available:

1-25m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues

Droughty affected, grazed

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 06

Photo

Latitude

-27.0627

Longitude

141.8505

RE

5.9.1

Short Description

Senna spp., Eremophila spp. +/- Acacia spp. +/- Maireana spp. open
shrublands on fresh Cretaceous sediments and Cretaceous or Tertiary
limestones

Habitat description (general)

Gibber plains

Vegetation Structure (Specht)

Shrubs 0.25–2m, Cover Shrubs 0.25–2 m, Sparse heathland Low open
shrubland

Landform element

Flat

Landform pattern

Low hill

Tree canopy (EDL) Height (m)

<1m

Benchmark (count)

0-1

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:

0

Benchmark (count)

5-12

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-12)

If "No data" / no benchmarks available:
Benchmark (count)

2-6

Grass & grass-like richness assessment

High (Low: <1 Moderate: 1-1 High: 2-6)

If "No data" / no benchmarks available:
Benchmark (count)

7-16

Forb and other richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-16)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

5-6

Tree canopy height assessment

N/A (Low: <2 Moderate: 2-4 High: 5-6)

If "No data" / no benchmarks available:

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 06

Benchmark (%)

0-1

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:

0

Benchmark (%)

0-10

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-10)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark (%)

No data

Native perennial grass cover assessment

Low (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Rock cover

>80%

Bare ground cover

11-20%

Benchmark (m)

10

Length of fallen logs assessment

High (Low: <3 Moderate: 3-6 High: >6)

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues

Grazed

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 07

Photo

Latitude

-27.0642

Longitude

141.8455

RE

5.7.6

Short Description

Acacia cambagei tall shrubland +/- Triodia spp. +/- Senna spp. on scarp
footslopes and eroding pediments

Habitat description (general)

Stony limestone

Vegetation Structure (Specht)

Trees 5–10m, Cover <10%, Low open woodland

Landform element

Lower slope

Landform pattern

Low hill

Tree canopy (EDL) Height (m)

1-3m

Benchmark (count)

1-3

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-3)

If "No data" / no benchmarks available:

1

Benchmark (count)

5-9

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-9)

If "No data" / no benchmarks available:
Benchmark (count)

9-14

Grass & grass-like richness assessment

Low (Low: <3 Moderate: 3-8 High: 9-14)

If "No data" / no benchmarks available:
Benchmark (count)

12-23

Forb and other richness assessment

Moderate (Low: <4 Moderate: 4-11 High: 12-23)

If "No data" / no benchmarks available:

5

Non-native plant cover %

0

Benchmark (m)

3-8

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-8)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 07

Tree canopy cover assessment

High (Low: <1 Moderate: 1-1 High: >1)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

0-1

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:
Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

High (No data)

If "No data" / no benchmarks available

6-10

Benchmark (%)

No data

Native perennial grass cover assessment

Low (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

51-80%

Bare ground cover

31-50%

Benchmark (m)

No data

Length of fallen logs assessment

N/A (No data)

If "No data" / no benchmarks available:

0m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 08

Photo

Latitude

-27.0604

Longitude

141.8435

RE

5.7.5

Short Description

Acacia sibirica open shrubland +/- Acacia aneura +/- Acacia shirleyi +/Triodia spp. open shrubland on crests and tops of dissected tablelands
and ranges

Habitat description (general)

Small stony rise on floodplain

Vegetation Structure (Specht)

Shrubs>2m, Cover <10%, Tall open shrubland

Landform element

Hillock

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)
Benchmark (count)

2-4

Tree richness assessment

N/A (Low: <1 Moderate: 1-1 High: 2-4)

If "No data" / no benchmarks available:

0

Benchmark (count)

7-13

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-13)

If "No data" / no benchmarks available:
Benchmark (count)

5-19

Grass & grass-like richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-19)

If "No data" / no benchmarks available:
Benchmark (count)

16-27

Forb and other richness assessment

Moderate (Low: <5 Moderate: 5-15 High: 16-27)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

8-10

Tree canopy height assessment

N/A (Low: <2 Moderate: 2-7 High: 8-10)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 08

Tree canopy cover assessment

N/A (Low: <0 Moderate: 0-2 High: 0-1)

If "No data" / no benchmarks available:

0

Benchmark (%)

0-15

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-15)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark (%)

5-40

Native perennial grass cover assessment

High (Low: <2 Moderate: 2-4 High: 5-40)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

51-80%

Bare ground cover

21-30%

Benchmark (m)

No data

Length of fallen logs assessment

N/A (No data)

If "No data" / no benchmarks available:

0m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 09

Photo

Latitude

-27.0586

Longitude

141.8378

RE

5.3.10

Short Description

Acacia cambagei low open woodland +/- Senna artemisioides subsp.
oligophylla +/- Eremophila spp. on minor drainage lines and alluvial plains

Habitat description (general)

Lightly stony alluvial soils

Vegetation Structure (Specht)

Trees 5–10m, Cover 10-29%, Low woodland

Landform element

Flat

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

6-10m

Benchmark (count)

1-5

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-5)

If "No data" / no benchmarks available:

3

Benchmark (count)

4-9

Shrub richness assessment

Moderate (Low: <1 Moderate: 1-3 High: 4-9)

If "No data" / no benchmarks available:

2

Benchmark (count)

7-19

Grass & grass-like richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-19)

If "No data" / no benchmarks available:
Benchmark (count)

5-18

Forb and other richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-18)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

4-8

Tree canopy height assessment

High (Low: <1 Moderate: 1-3 High: 4-8)

If "No data" / no benchmarks available:
Benchmark (%)

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 09

Tree canopy cover assessment

High (Low: <2 Moderate: 2-3 High: >3)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

5-40

Shrub canopy cover assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-40)

If "No data" / no benchmarks available:
Benchmark

0

Number of large trees Eucalypt assessment
(count)

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available

0

Benchmark

4

Number of large trees Non-Eucalypt assessment
(count)

High (Low: <1 Moderate: 1-2 High: >2)

If "No data" / no benchmarks available
Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

7

Total litter cover assessment

High (Low: <2 Moderate: 2-4 High: >4)

If "No data" / no benchmarks available:

11-20%

Rock cover

0.05

Bare ground cover

51-80%

Benchmark (m)

404

Length of fallen logs assessment

Low (Low: <121 Moderate: 121-242 High: >242)

If "No data" / no benchmarks available:

1-25m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues

Previous clearing i.e. stumps

ECO LOGICAL AUSTRALIA PTY LTD
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Plot ID

Plot 10

Photo

Latitude

-27.0567

Longitude

141.8352

RE

5.3.15

Short Description

Maireana spp. dwarf open shrubland on alluvial plains, interdune flats,
clay pans and clay plains

Habitat description (general)

Small of patch of flowering lignum on floodplain

Vegetation Structure (Specht)

Shrubs 0.25–2m, Cover Shrubs 0.25–2 m, Open heathland Low shrubland

Landform element

Flat

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)
Benchmark (count)

0-2

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: 0-2)

If "No data" / no benchmarks available:

0

Benchmark (count)

4-6

Shrub richness assessment

Moderate (Low: <1 Moderate: 1-3 High: 4-6)

If "No data" / no benchmarks available:

3

Benchmark (count)

8

Grass & grass-like richness assessment

Moderate (Low: <2 Moderate: 2-5 High: >5)

If "No data" / no benchmarks available:
Benchmark (count)

9-11

Forb and other richness assessment

Moderate (Low: <3 Moderate: 3-8 High: 9-11)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

2

Tree canopy height assessment

N/A (Low: <1 Moderate: 1-1 High: >1)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 10

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

5-30

Shrub canopy cover assessment

High (Low: <2 Moderate: 2-4 High: 5-30)

If "No data" / no benchmarks available:

11-20%

Benchmark

N/A

Number of large trees Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark

N/A

Number of large trees Non-Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

0

Bare ground cover

>80%

Benchmark (m)

N/A

Length of fallen logs assessment

N/A

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment
Qualitative vegetation condition (overall)

1
Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues
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Plot ID

Plot 11

Photo

Latitude

-27.0433

Longitude

141.8466

RE

5.7.5

Short Description

Acacia sibirica open shrubland +/- Acacia aneura +/- Acacia shirleyi +/Triodia spp. open shrubland on crests and tops of dissected tablelands
and ranges

Habitat description (general)

Minor drainage line from tabletop

Vegetation Structure (Specht)

Shrubs>2m, Cover 10-29%, Tall shrubland

Landform element

Open depression

Landform pattern

Low hill

Tree canopy (EDL) Height (m)
Benchmark (count)

2-4

Tree richness assessment

N/A (Low: <1 Moderate: 1-1 High: 2-4)

If "No data" / no benchmarks available:

0

Benchmark (count)

7-13

Shrub richness assessment

High (Low: <2 Moderate: 2-6 High: 7-13)

If "No data" / no benchmarks available:
Benchmark (count)

5-19

Grass & grass-like richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-19)

If "No data" / no benchmarks available:
Benchmark (count)

16-27

Forb and other richness assessment

Moderate (Low: <5 Moderate: 5-15 High: 16-27)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

8-10

Tree canopy height assessment

N/A (Low: <2 Moderate: 2-7 High: 8-10)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 11

Tree canopy cover assessment

N/A (Low: <0 Moderate: 0-2 High: 0-1)

If "No data" / no benchmarks available:
Benchmark (%)

0-15

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-15)

If "No data" / no benchmarks available:

21-30%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark (%)

5-40

Native perennial grass cover assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-40)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

51-80%

Bare ground cover

31-50%

Benchmark (m)

No data

Length of fallen logs assessment

N/A (No data)

If "No data" / no benchmarks available:

26-50m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues
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Plot ID

Plot 12

Photo

Latitude

-27.0459

Longitude

141.8465

RE

5.7.5

Short Description

Acacia sibirica open shrubland +/- Acacia aneura +/- Acacia shirleyi +/Triodia spp. open shrubland on crests and tops of dissected tablelands
and ranges

Habitat description (general)

Upper slopes of low rocky hill

Vegetation Structure (Specht)

Shrubs>2m, Cover 10-29%, Tall shrubland

Landform element

Upper slope

Landform pattern

Low hill

Tree canopy (EDL) Height (m)

4-5m

Benchmark (count)

2-4

Tree richness assessment

High (Low: <1 Moderate: 1-1 High: 2-4)

If "No data" / no benchmarks available:

2

Benchmark (count)

7-13

Shrub richness assessment

High (Low: <2 Moderate: 2-6 High: 7-13)

If "No data" / no benchmarks available:
Benchmark (count)

5-19

Grass & grass-like richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-19)

If "No data" / no benchmarks available:
Benchmark (count)

16-27

Forb and other richness assessment

Moderate (Low: <5 Moderate: 5-15 High: 16-27)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

8-10

Tree canopy height assessment

Moderate (Low: <2 Moderate: 2-7 High: 8-10)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 12

Tree canopy cover assessment

High (Low: <0 Moderate: 0-2 High: 0-1)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

0-15

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-15)

If "No data" / no benchmarks available:
Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

21-30

Benchmark (%)

5-40

Native perennial grass cover assessment

Low (Low: <2 Moderate: 2-4 High: 5-40)

If "No data" / no benchmarks available:
Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

>80%

Bare ground cover

11-20%

Benchmark (m)

No data

Length of fallen logs assessment

N/A (No data)

If "No data" / no benchmarks available:

1-25m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues
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Plot ID

Plot 13

Photo

Latitude

-27.0474

Longitude

141.8463

RE

5.7.10

Short Description

Aristida latifolia +/- Aristida contorta sparse grassland wooded with
Acacia tetragonophylla +/- Senna spp. on weathered Cretaceous
sediments

Habitat description (general)

Limestone/Silcrete crest

Vegetation Structure (Specht)

Tussock grasses, Cover <10%, Sparse tussock grassland

Landform element

Crest

Landform pattern

Hills

Tree canopy (EDL) Height (m)
Benchmark (count)

N/A

Tree richness assessment

N/A

If "No data" / no benchmarks available:
Benchmark (count)

4

Shrub richness assessment

Low (Low: <1 Moderate: 1-2 High: >2)

If "No data" / no benchmarks available:
Benchmark (count)

9

Grass & grass-like richness assessment

High (Low: <3 Moderate: 3-5 High: >5)

If "No data" / no benchmarks available:
Benchmark (count)

17

Forb and other richness assessment

Moderate (Low: <5 Moderate: 5-10 High: >10)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

N/A

Tree canopy height assessment

N/A

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 13

Tree canopy cover assessment

N/A

If "No data" / no benchmarks available:
Benchmark (%)

0-1

Shrub canopy cover assessment

Low (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:
Benchmark

N/A

Number of large trees Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark

N/A

Number of large trees Non-Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Rock cover

>80%

Bare ground cover

11-20%

Benchmark (m)

N/A

Length of fallen logs assessment

N/A

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment
Qualitative vegetation condition (overall)

0
Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues
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Plot ID

Plot 14

Photo

Latitude

-27.037

Longitude

141.8284

RE

5.9.5

Short Description

Atriplex spp. and/or Sclerolaena spp. and/or Salsola australis open
herbland on Cretaceous sediments

Habitat description (general)
Vegetation Structure (Specht)

Herbs, Cover 10-29%, Open herbland

Landform element

Flat

Landform pattern

Plain

Tree canopy (EDL) Height (m)
Benchmark (count)

0

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (count)

0-3

Shrub richness assessment

High (Low: 0 Moderate: 0 High: 0-3)

If "No data" / no benchmarks available:
Benchmark (count)

10-14

Grass & grass-like richness assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-14)

If "No data" / no benchmarks available:
Benchmark (count)

14-25

Forb and other richness assessment

Moderate (Low: <4 Moderate: 4-13 High: 14-25)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

0

Tree canopy height assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 14

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

0-1

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:

0-10%

Benchmark

N/A

Number of large trees Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark

N/A

Number of large trees Non-Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

11-20%

Rock cover

21-30%

Bare ground cover

51-80%

Benchmark (m)

N/A

Length of fallen logs assessment

N/A

If "No data" / no benchmarks available:

0m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Low (15-30% benchmark, heavy disturbance, derived grasslands or
shrublands)

General notes and management issues
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Plot ID

Plot 15

Photo

Latitude

-27.0343

Longitude

141.8112

RE

5.9.1

Short Description

Senna spp., Eremophila spp. +/- Acacia spp. +/- Maireana spp. open
shrublands on fresh Cretaceous sediments and Cretaceous or Tertiary
limestones

Habitat description (general)

Stony undulating plains

Vegetation Structure (Specht)

Shrubs 0.25–2m, Cover Shrubs 0.25–2 m, Open heathland Low shrubland

Landform element

Hillock

Landform pattern

Low hill

Tree canopy (EDL) Height (m)
Benchmark (count)

0-1

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:

0

Benchmark (count)

5-12

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-12)

If "No data" / no benchmarks available:
Benchmark (count)

2-6

Grass & grass-like richness assessment

Moderate (Low: <1 Moderate: 1-1 High: 2-6)

If "No data" / no benchmarks available:
Benchmark (count)

7-16

Forb and other richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-16)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

5-6

Tree canopy height assessment

N/A (Low: <2 Moderate: 2-4 High: 5-6)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 15

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

0-10

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-10)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

31-50%

Bare ground cover

31-50%

Benchmark (m)

10

Length of fallen logs assessment

High (Low: <3 Moderate: 3-6 High: >6)

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Low-Moderate (>30-50% benchmark, moderate disturbance, regrowth)

General notes and management issues
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Plot ID

Plot 16

Photo

Latitude

-27.0341

Longitude

141.8093

RE

5.9.2x1

Short Description

Senna artemisioides subsp. helmsii +/- Senna artemisioides subsp.
oligophylla +/- Acacia georginae +/- Acacia spp. open shrubland on
Cambrian limestone

Habitat description (general)

Stony gibber plains

Vegetation Structure (Specht)

Trees<5m, Cover 10-29%, V low woodland

Landform element

Flat

Landform pattern

Plain

Tree canopy (EDL) Height (m)

4-5m

Benchmark (count)

1-4

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-4)

If "No data" / no benchmarks available:

2

Benchmark (count)

7-11

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-11)

If "No data" / no benchmarks available:
Benchmark (count)

4-12

Grass & grass-like richness assessment

Moderate (Low: <1 Moderate: 1-3 High: 4-12)

If "No data" / no benchmarks available:
Benchmark (count)

4-24

Forb and other richness assessment

High (Low: <1 Moderate: 1-3 High: 4-24)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

3-6

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-6)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 16

Tree canopy cover assessment

High (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

20-40

Shrub canopy cover assessment

Moderate (Low: <6 Moderate: 6-19 High: 20-40)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

High (No data)

If "No data" / no benchmarks available

41-50

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

11-20%

Rock cover

21-30%

Bare ground cover

51-80%

Benchmark (m)

No data

Length of fallen logs assessment

N/A (No data)

If "No data" / no benchmarks available:

26-50m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues
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Plot ID

Plot 17

Photo

Latitude

-27.0311

Longitude

141.8104

RE

5.9.2x1

Short Description

Senna artemisioides subsp. helmsii +/- Senna artemisioides subsp.
oligophylla +/- Acacia georginae +/- Acacia spp. open shrubland on
Cambrian limestone

Habitat description (general)

Shrubland/woodland on stony gibber

Vegetation Structure (Specht)

Shrubs>2m, Cover <10%, Tall open shrubland

Landform element

Lower slope

Landform pattern

Low hill

Tree canopy (EDL) Height (m)
Benchmark (count)

1-4

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: 1-4)

If "No data" / no benchmarks available:

0

Benchmark (count)

7-11

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-11)

If "No data" / no benchmarks available:
Benchmark (count)

4-12

Grass & grass-like richness assessment

Moderate (Low: <1 Moderate: 1-3 High: 4-12)

If "No data" / no benchmarks available:
Benchmark (count)

4-24

Forb and other richness assessment

High (Low: <1 Moderate: 1-3 High: 4-24)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

3-6

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-6)

If "No data" / no benchmarks available:

4-5m

Benchmark (%)

0-5

ECO LOGICAL AUSTRALIA PTY LTD

95

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Plot ID

Plot 17

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

20-40

Shrub canopy cover assessment

Moderate (Low: <6 Moderate: 6-19 High: 20-40)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

41-50

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

31-50%

Bare ground cover

31-50%

Benchmark (m)

No data

Length of fallen logs assessment

High (No data)

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment
Qualitative vegetation condition (overall)

1
Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues
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Plot ID

Plot 18

Photo

Latitude

-27.0341

Longitude

141.7947

RE

5.9.5

Short Description

Atriplex spp. and/or Sclerolaena spp. and/or Salsola australis open
herbland on Cretaceous sediments

Habitat description (general)

Gibber plain

Vegetation Structure (Specht)

Herbs, Cover <10%, Sparse herbland

Landform element

Flat

Landform pattern

Plain

Tree canopy (EDL) Height (m)
Benchmark (count)

0

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (count)

0-3

Shrub richness assessment

High (Low: 0 Moderate: 0 High: 0-3)

If "No data" / no benchmarks available:
Benchmark (count)

10-14

Grass & grass-like richness assessment

Low (Low: <3 Moderate: 3-9 High: 10-14)

If "No data" / no benchmarks available:
Benchmark (count)

14-25

Forb and other richness assessment

Low (Low: <4 Moderate: 4-13 High: 14-25)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

0

Tree canopy height assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 18

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

0-1

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:
Benchmark

N/A

Number of large trees Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark

N/A

Number of large trees Non-Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

21-30%

Bare ground cover

51-80%

Benchmark (m)

N/A

Length of fallen logs assessment

N/A

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Low-Moderate (>30-50% benchmark, moderate disturbance, regrowth)

General notes and management issues
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Plot ID

Plot 19

Photo

Latitude

-27.0536

Longitude

141.7656

RE

5.3.21

Short Description

Variable sparse to open herbland, Senna spp. open shrubland and bare
scalded areas on infrequently flooded alluvia of major rivers their
distributaries, drainage channels and creeks

Habitat description (general)

Floodplain

Vegetation Structure (Specht)

Herbs, Cover <10%, Sparse herbland

Landform element

Flat

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)
Benchmark (count)

0-5

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: 0-5)

If "No data" / no benchmarks available:

0

Benchmark (count)

0-6

Shrub richness assessment

High (Low: 0 Moderate: 0 High: 0-6)

If "No data" / no benchmarks available:
Benchmark (count)

6-20

Grass & grass-like richness assessment

Low (Low: <2 Moderate: 2-5 High: 6-20)

If "No data" / no benchmarks available:
Benchmark (count)

6-30

Forb and other richness assessment

Moderate (Low: <2 Moderate: 2-5 High: 6-30)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

2-10

Tree canopy height assessment

N/A (Low: <1 Moderate: 1-1 High: 2-10)

If "No data" / no benchmarks available:
Benchmark (%)

ECO LOGICAL AUSTRALIA PTY LTD

0-10

99

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Plot ID

Plot 19

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

0-1

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:
Benchmark

N/A

Number of large trees Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark

N/A

Number of large trees Non-Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark (%)

0-15

Native perennial grass cover assessment

N/A (Low: 0 Moderate: 0 High: 0-15)

If "No data" / no benchmarks available:

0

Benchmark (%)

0-1

Total litter cover assessment

N/A (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:

0-10%

Rock cover

0.02

Bare ground cover

>80%

Benchmark (m)

N/A

Length of fallen logs assessment

N/A

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Low (15-30% benchmark, heavy disturbance, derived grasslands or
shrublands)

General notes and management issues

Grazed and droughty
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Plot ID

Plot 20

Photo

Latitude

-27.059

Longitude

141.7559

RE

5.3.2

Short Description

Eucalyptus camaldulensis +/- Eucalyptus coolabah open woodland on
levees and banks of drainage lines

Habitat description (general)
Vegetation Structure (Specht)

Trees 5–10m, Cover 10-29%, Low woodland

Landform element

Open depression

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

6-10m

Benchmark (count)

1-8

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-8)

If "No data" / no benchmarks available:

4

Benchmark (count)

4-12

Shrub richness assessment

Moderate (Low: <1 Moderate: 1-3 High: 4-12)

If "No data" / no benchmarks available:
Benchmark (count)

9-19

Grass & grass-like richness assessment

Moderate (Low: <3 Moderate: 3-8 High: 9-19)

If "No data" / no benchmarks available:
Benchmark (count)

10-31

Forb and other richness assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-31)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

7-14

Tree canopy height assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-14)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 20

Tree canopy cover assessment

High (Low: <2 Moderate: 2-3 High: >3)

If "No data" / no benchmarks available:

11-20%

Benchmark (%)

0-15

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-15)

If "No data" / no benchmarks available:

0-10%

Benchmark

220

Number of large trees Eucalypt assessment
(count)

Low (Low: <66 Moderate: 66-132 High: >132)

If "No data" / no benchmarks available

43744

Benchmark

0

Number of large trees Non-Eucalypt assessment
(count)

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available

11-20

Benchmark (%)

5-30

Native perennial grass cover assessment

High (Low: <2 Moderate: 2-4 High: 5-30)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

11-20%

Rock cover

11-20%

Bare ground cover

51-80%

Benchmark (m)

0-60

Length of fallen logs assessment

High (Low: 0 Moderate: 0 High: 0-60)

If "No data" / no benchmarks available:

26-50m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues
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Plot ID

Plot 21

Photo

Latitude

-27.1279

Longitude

141.8168

RE

5.9.5

Short Description

Atriplex spp. and/or Sclerolaena spp. and/or Salsola australis open
herbland on Cretaceous sediments

Habitat description (general)

Stony gibber plain

Vegetation Structure (Specht)

Herbs, Cover 10-29%, Open herbland

Landform element

Flat

Landform pattern

Plain

Tree canopy (EDL) Height (m)
Benchmark (count)

0

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (count)

0-3

Shrub richness assessment

High (Low: 0 Moderate: 0 High: 0-3)

If "No data" / no benchmarks available:
Benchmark (count)

10-14

Grass & grass-like richness assessment

Low (Low: <3 Moderate: 3-9 High: 10-14)

If "No data" / no benchmarks available:
Benchmark (count)

14-25

Forb and other richness assessment

Moderate (Low: <4 Moderate: 4-13 High: 14-25)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

0

Tree canopy height assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 21

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:
Benchmark (%)

0-1

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:

11-20%

Benchmark

N/A

Number of large trees Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark

N/A

Number of large trees Non-Eucalypt assessment
(count)

N/A

If "No data" / no benchmarks available
Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Rock cover

0.1

Bare ground cover

>80%

Benchmark (m)

N/A

Length of fallen logs assessment

N/A

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Moderate (>50-70% benchmark, moderate disturbance, mature
regrowth)

General notes and management issues

Droughty

ECO LOGICAL AUSTRALIA PTY LTD

104

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Plot ID

Plot 22

Photo

Latitude

-27.1299

Longitude

141.7965

RE

5.9.2x1

Short Description

Senna artemisioides subsp. helmsii +/- Senna artemisioides subsp.
oligophylla +/- Acacia georginae +/- Acacia spp. open shrubland on
Cambrian limestone

Habitat description (general)

Stony gibber

Vegetation Structure (Specht)

Trees<5m, Cover 10-29%, V low woodland

Landform element

Flat

Landform pattern

Plain

Tree canopy (EDL) Height (m)

4-5m

Benchmark (count)

1-4

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-4)

If "No data" / no benchmarks available:

1

Benchmark (count)

7-11

Shrub richness assessment

High (Low: <2 Moderate: 2-6 High: 7-11)

If "No data" / no benchmarks available:
Benchmark (count)

4-12

Grass & grass-like richness assessment

High (Low: <1 Moderate: 1-3 High: 4-12)

If "No data" / no benchmarks available:
Benchmark (count)

4-24

Forb and other richness assessment

High (Low: <1 Moderate: 1-3 High: 4-24)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

3-6

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-6)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 22

Tree canopy cover assessment

High (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:

11-20%

Benchmark (%)

20-40

Shrub canopy cover assessment

Moderate (Low: <6 Moderate: 6-19 High: 20-40)

If "No data" / no benchmarks available:

11-20%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

High (No data)

If "No data" / no benchmarks available

51-60

Benchmark (%)

No data

Native perennial grass cover assessment

Low (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

11-20%

Rock cover

0.1

Bare ground cover

51-80%

Benchmark (m)

No data

Length of fallen logs assessment

N/A (No data)

If "No data" / no benchmarks available:

26-50m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

High (>80-90% benchmark, minor disturbance)

General notes and management issues

Less droughty than other areas.
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Plot ID

Plot 23

Photo

Latitude

-27.1336

Longitude

141.7802

RE

5.3.10

Short Description

Acacia cambagei low open woodland +/- Senna artemisioides subsp.
oligophylla +/- Eremophila spp. on minor drainage lines and alluvial plains

Habitat description (general)
Vegetation Structure (Specht)

Trees 5–10m, Cover 10-29%, Low woodland

Landform element

Flat

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

6-10m

Benchmark (count)

1-5

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-5)

If "No data" / no benchmarks available:

1

Benchmark (count)

4-9

Shrub richness assessment

High (Low: <1 Moderate: 1-3 High: 4-9)

If "No data" / no benchmarks available:
Benchmark (count)

7-19

Grass & grass-like richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-19)

If "No data" / no benchmarks available:
Benchmark (count)

5-18

Forb and other richness assessment

High (Low: <2 Moderate: 2-4 High: 5-18)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

4-8

Tree canopy height assessment

High (Low: <1 Moderate: 1-3 High: 4-8)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 23

Tree canopy cover assessment

High (Low: <2 Moderate: 2-3 High: >3)

If "No data" / no benchmarks available:

11-20%

Benchmark (%)

5-40

Shrub canopy cover assessment

High (Low: <2 Moderate: 2-4 High: 5-40)

If "No data" / no benchmarks available:

0-10%

Benchmark

0

Number of large trees Eucalypt assessment
(count)

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available

0

Benchmark

4

Number of large trees Non-Eucalypt assessment
(count)

N/A (Low: <1 Moderate: 1-2 High: >2)

If "No data" / no benchmarks available

41-50

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

7

Total litter cover assessment

High (Low: <2 Moderate: 2-4 High: >4)

If "No data" / no benchmarks available:

0-10%

Rock cover

0

Bare ground cover

>80%

Benchmark (m)

404

Length of fallen logs assessment

Low (Low: <121 Moderate: 121-242 High: >242)

If "No data" / no benchmarks available:

26-50m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues
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Plot ID

Plot 24

Photo

Latitude

-27.108

Longitude

141.7801

RE

5.9.1

Short Description

Senna spp., Eremophila spp. +/- Acacia spp. +/- Maireana spp. open
shrublands on fresh Cretaceous sediments and Cretaceous or Tertiary
limestones

Habitat description (general)
Vegetation Structure (Specht)

Shrubs 0.25–2m, Cover Shrubs 0.25–2 m, Open heathland Low shrubland

Landform element

Upper slope

Landform pattern

Plain

Tree canopy (EDL) Height (m)
Benchmark (count)

0-1

Tree richness assessment

N/A (Low: 0 Moderate: 0 High: 0-1)

If "No data" / no benchmarks available:

0

Benchmark (count)

5-12

Shrub richness assessment

High (Low: <2 Moderate: 2-4 High: 5-12)

If "No data" / no benchmarks available:
Benchmark (count)

2-6

Grass & grass-like richness assessment

High (Low: <1 Moderate: 1-1 High: 2-6)

If "No data" / no benchmarks available:
Benchmark (count)

7-16

Forb and other richness assessment

High (Low: <2 Moderate: 2-6 High: 7-16)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

5-6

Tree canopy height assessment

N/A (Low: <2 Moderate: 2-4 High: 5-6)

If "No data" / no benchmarks available:
Benchmark (%)

ECO LOGICAL AUSTRALIA PTY LTD

0-1

109

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Plot ID

Plot 24

Tree canopy cover assessment

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:

0

Benchmark (%)

0-10

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-10)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available
Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

>80%

Bare ground cover

0.05

Benchmark (m)

10

Length of fallen logs assessment

N/A (Low: <3 Moderate: 3-6 High: >6)

If "No data" / no benchmarks available:

0m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

0

Qualitative vegetation condition (overall)

Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues
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Plot ID

Plot 25

Photo

Latitude

-27.1078

Longitude

141.7751

RE

5.9.2x1

Short Description

Senna artemisioides subsp. helmsii +/- Senna artemisioides subsp.
oligophylla +/- Acacia georginae +/- Acacia spp. open shrubland on
Cambrian limestone

Habitat description (general)
Vegetation Structure (Specht)

Trees<5m, Cover <10%, V low open woodland

Landform element

Upper slope

Landform pattern

Low hill

Tree canopy (EDL) Height (m)

4-5m

Benchmark (count)

1-4

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-4)

If "No data" / no benchmarks available:

1

Benchmark (count)

7-11

Shrub richness assessment

High (Low: <2 Moderate: 2-6 High: 7-11)

If "No data" / no benchmarks available:
Benchmark (count)

4-12

Grass & grass-like richness assessment

High (Low: <1 Moderate: 1-3 High: 4-12)

If "No data" / no benchmarks available:
Benchmark (count)

4-24

Forb and other richness assessment

High (Low: <1 Moderate: 1-3 High: 4-24)

If "No data" / no benchmarks available:

10

Non-native plant cover %

0

Benchmark (m)

3-6

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-6)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 25

Tree canopy cover assessment

High (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

20-40

Shrub canopy cover assessment

Moderate (Low: <6 Moderate: 6-19 High: 20-40)

If "No data" / no benchmarks available:

0-10%

Benchmark

No data

Number of large trees Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

0

Benchmark

No data

Number of large trees Non-Eucalypt assessment
(count)

N/A (No data)

If "No data" / no benchmarks available

31-40

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0-10%

Rock cover

>80%

Bare ground cover

0.05

Benchmark (m)

No data

Length of fallen logs assessment

N/A (No data)

If "No data" / no benchmarks available:

51-100m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues

ECO LOGICAL AUSTRALIA PTY LTD

112

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Plot ID

Plot 26

Photo

Latitude

-27.0777

Longitude

141.8324

RE

5.3.10

Short Description

Acacia cambagei low open woodland +/- Senna artemisioides subsp.
oligophylla +/- Eremophila spp. on minor drainage lines and alluvial plains

Habitat description (general)
Vegetation Structure (Specht)

Trees<5m, Cover <10%, V low open woodland

Landform element

Open depression

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

4-5m

Benchmark (count)

1-5

Tree richness assessment

High (Low: 0 Moderate: 0 High: 1-5)

If "No data" / no benchmarks available:

1

Benchmark (count)

4-9

Shrub richness assessment

Moderate (Low: <1 Moderate: 1-3 High: 4-9)

If "No data" / no benchmarks available:
Benchmark (count)

7-19

Grass & grass-like richness assessment

Moderate (Low: <2 Moderate: 2-6 High: 7-19)

If "No data" / no benchmarks available:
Benchmark (count)

5-18

Forb and other richness assessment

Moderate (Low: <2 Moderate: 2-4 High: 5-18)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

4-8

Tree canopy height assessment

High (Low: <1 Moderate: 1-3 High: 4-8)

If "No data" / no benchmarks available:

4-5m

Benchmark (%)

5-20
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Plot ID

Plot 26

Tree canopy cover assessment

High (Low: <2 Moderate: 2-3 High: >3)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

5-40

Shrub canopy cover assessment

Low (Low: <2 Moderate: 2-4 High: 5-40)

If "No data" / no benchmarks available:
Benchmark

0

Number of large trees Eucalypt assessment
(count)

N/A (Low: 0 Moderate: 0 High: >0)

If "No data" / no benchmarks available

0

Benchmark

4

Number of large trees Non-Eucalypt assessment
(count)

High (Low: <1 Moderate: 1-2 High: >2)

If "No data" / no benchmarks available

1-5

Benchmark (%)

No data

Native perennial grass cover assessment

N/A (No data)

If "No data" / no benchmarks available:

0

Benchmark (%)

7

Total litter cover assessment

N/A (Low: <2 Moderate: 2-4 High: >4)

If "No data" / no benchmarks available:

0-10%

Rock cover

0

Bare ground cover

>80%

Benchmark (m)

404

Length of fallen logs assessment

Low (Low: <121 Moderate: 121-242 High: >242)

If "No data" / no benchmarks available:

1-25m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Low-Moderate (>30-50% benchmark, moderate disturbance, regrowth)

General notes and management issues

Mostly regrowth, grazed heavily
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Plot ID

Plot 27

Photo

Latitude

-27.0632

Longitude

141.8319

RE

5.3.9

Short Description

Acacia cambagei +/- Eucalyptus coolabah low woodland on braided
channel systems

Habitat description (general)
Vegetation Structure (Specht)

Trees 5–10m, Cover 10-29%, Low woodland

Landform element

Open depression

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

6-10m

Benchmark (count)

3-4

Tree richness assessment

High (Low: <1 Moderate: 1-2 High: 3-4)

If "No data" / no benchmarks available:

3

Benchmark (count)

8-9

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-7 High: 8-9)

If "No data" / no benchmarks available:
Benchmark (count)

9-26

Grass & grass-like richness assessment

Moderate (Low: <3 Moderate: 3-8 High: 9-26)

If "No data" / no benchmarks available:

5

Benchmark (count)

10-31

Forb and other richness assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-31)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

3-11

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-11)

If "No data" / no benchmarks available:
Benchmark (%)
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Plot ID

Plot 27

Tree canopy cover assessment

High (Low: <1 Moderate: 1-2 High: >2)

If "No data" / no benchmarks available:
Benchmark (%)

0-5

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-5)

If "No data" / no benchmarks available:

0-10%

Benchmark

62

Number of large trees Eucalypt assessment
(count)

Moderate (Low: <19 Moderate: 19-37 High: >37)

If "No data" / no benchmarks available
Benchmark

220

Number of large trees Non-Eucalypt assessment
(count)

Low (Low: <66 Moderate: 66-132 High: >132)

If "No data" / no benchmarks available

41-50

Benchmark (%)

10-30

Native perennial grass cover assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-30)

If "No data" / no benchmarks available:

0-10%

Benchmark (%)

No data

Total litter cover assessment

High (No data)

If "No data" / no benchmarks available:
Rock cover
Bare ground cover
Benchmark (m)

40

Length of fallen logs assessment

High (Low: <12 Moderate: 12-24 High: >24)

If "No data" / no benchmarks available:

26-50m

Proportion of dominant canopy (EDL) species
with evidence of recruitment

1

Qualitative vegetation condition (overall)

Moderate-High (>70-80% benchmark, moderate disturbance, recovering
well)

General notes and management issues
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Plot ID

Plot 28

Photo

Latitude

-27.1037

Longitude

141.8324

RE

5.3.9

Short Description

Acacia cambagei +/- Eucalyptus coolabah low woodland on braided
channel systems

Habitat description (general)
Vegetation Structure (Specht)

Trees 5–10m, Cover 10-29%, Low woodland

Landform element

Open depression

Landform pattern

Alluvial plain

Tree canopy (EDL) Height (m)

6-10m

Benchmark (count)

3-4

Tree richness assessment

High (Low: <1 Moderate: 1-2 High: 3-4)

If "No data" / no benchmarks available:

3

Benchmark (count)

8-9

Shrub richness assessment

Moderate (Low: <2 Moderate: 2-7 High: 8-9)

If "No data" / no benchmarks available:
Benchmark (count)

9-26

Grass & grass-like richness assessment

Moderate (Low: <3 Moderate: 3-8 High: 9-26)

If "No data" / no benchmarks available:
Benchmark (count)

10-31

Forb and other richness assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-31)

If "No data" / no benchmarks available:
Non-native plant cover %

0

Benchmark (m)

3-11

Tree canopy height assessment

High (Low: <1 Moderate: 1-2 High: 3-11)

If "No data" / no benchmarks available:

6-10m

Benchmark (%)

3-30

ECO LOGICAL AUSTRALIA PTY LTD

117

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Plot ID

Plot 28

Tree canopy cover assessment

High (Low: <1 Moderate: 1-2 High: >2)

If "No data" / no benchmarks available:

11-20%

Benchmark (%)

0-5

Shrub canopy cover assessment

High (Low: 0 Moderate: 0 High: 0-5)

If "No data" / no benchmarks available:

0

Benchmark

62

Number of large trees Eucalypt assessment
(count)

Low (Low: <19 Moderate: 19-37 High: >37)

If "No data" / no benchmarks available

43586

Benchmark

220

Number of large trees Non-Eucalypt assessment
(count)

Low (Low: <66 Moderate: 66-132 High: >132)

If "No data" / no benchmarks available

41-50

Benchmark (%)

10-30

Native perennial grass cover assessment

Moderate (Low: <3 Moderate: 3-9 High: 10-30)

If "No data" / no benchmarks available:
Benchmark (%)

No data

Total litter cover assessment

N/A (No data)

If "No data" / no benchmarks available:

21-30%

Rock cover
Bare ground cover

51-80%

Benchmark (m)

40

Length of fallen logs assessment

High (Low: <12 Moderate: 12-24 High: >24)

If "No data" / no benchmarks available:
Proportion of dominant canopy (EDL) species
with evidence of recruitment

0.75

Qualitative vegetation condition (overall)
General notes and management issues
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Appendix D – Flora species list

Growth Form

Malvaceae

Abutilon leucopetalum

Shrub

Fabaceae (Mimosoideae)

Acacia aneura

Shrub

Fabaceae (Mimosoideae)

Acacia cambagei

Tree

Fabaceae (Mimosoideae)

Acacia cyperophylla var. cyperophylla

Tree

Fabaceae (Mimosoideae)

Acacia dictyophleba

Shrub

Fabaceae (Mimosoideae)

Acacia sibirica

Shrub

Fabaceae (Mimosoideae)

Acacia sp.

Shrub

Fabaceae (Mimosoideae)

Acacia sp.

Shrub

Fabaceae (Mimosoideae)

Acacia sp.

Shrub

Fabaceae (Mimosoideae)

Acacia tetragonophylla

Shrub

Fabaceae (Mimosoideae)

Acacia victoriae subsp. victoriae

Shrub

Amaranthaceae

Alternanthera nodiflora

Forb

Capparaceae

Apophyllum anomalum

Shrub

Poaceae

Aristida contorta

Tussock Grass

Poaceae

Astrebla pectinata

Tussock Grass

Sapindaceae

Atalaya hemiglauca

Tree

Chenopodiaceae

Atriplex sp.

Chenopod

Nyctaginaceae

Boerhavia sp.

Forb

Capparaceae

Capparis mitchellii

Shrub

Chenopodiaceae

Chenopodium auricomum

Chenopod

Poaceae

Chloris pectinata

Tussock Grass

Convolvulaceae

Convolvulus sp.

Vine

Fabaceae (Faboideae)

Crotalaria sp.

Forb

Apocynaceae

Cynanchum viminale subsp. australe

Vine

Poaceae

Dactyloctenium radulans

Tussock Grass

5.3.10

X

5.3.15

X

5.3.2

X

5.3.21a

X

X
X

5.3.9

5.3.9x1

X

X

X

X

5.7.10x1

Open shrubland on gently undulating
limestones

Senna and/or Eremophila shrublands on
plains and gently undulating country

Acacia cambagei woodland on footslopes
of tablelands

Acacia shrubland in minor drainage lines of
rocky areas

5.9.1

5.9.2

5.9.2x1

5.9.2x1

5.9.5

X

X

X

X

X

X

X

X

X

5.7.5

5.7.5

5.7.6

X

X

X

X

X

X

X

Acacia cambagei woodland on flat plains

Acacia aneura shrubland on relatively
steep slopes of tablelands

Open grassland on tablelands

Acacia cyperophylla var. cyperophylla low
open woodland with Acacia cambagei

Eucalyptus coolabah and Acacia cambagei
woodland on alluvials

Open herbland on alluvial flats

Eucalyptus camaldulensis and Eucalyptus
coolabah on major drainage lines

Acacia victoria and Chenopodium
auricomum open shrubland
5.3.18

Open herbland

Species
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Exotic

Acacia cambagei woodland in gently
undulating areas

Family

Flowering lignum open shrubland on
alluvial flats

Acacia cambagei low open woodland on
minor drainage lines

Table 22: Flora species list

X

X

X

X

X
X

X

X

X

X
X
X

X

X

X

X

X

X
X
X

X
X
X
X

X
X
X

X
X

X

X

X
X

X
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Acanthaceae

Dipteracanthus australasicus subsp. australasicus

Shrub

Chenopodiaceae

Enchylaena tomentosa

Chenopod

Poaceae

Enneapogon sp.

Poaceae

Open herbland

Acacia cambagei woodland in gently
undulating areas

Acacia cambagei woodland on flat plains

Open shrubland on gently undulating
limestones

Senna and/or Eremophila shrublands on
plains and gently undulating country

Acacia cambagei woodland on footslopes
of tablelands

Acacia shrubland in minor drainage lines of
rocky areas

Acacia aneura shrubland on relatively
steep slopes of tablelands

Open grassland on tablelands

Acacia cyperophylla var. cyperophylla low
open woodland with Acacia cambagei

Eucalyptus coolabah and Acacia cambagei
woodland on alluvials

Open herbland on alluvial flats

Eucalyptus camaldulensis and Eucalyptus
coolabah on major drainage lines

Acacia victoria and Chenopodium
auricomum open shrubland

Flowering lignum open shrubland on
alluvial flats

Acacia cambagei low open woodland on
minor drainage lines
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X

X

X

X

Tussock Grass

X

X

X

X

X

X

X

X

Enteropogon acicularis

Tussock Grass

X

X

X

X

X

X

X

X

Myoporaceae

Eremophila bignoniiflora

Shrub

X

X

X

X

Myoporaceae

Eremophila latrobei subsp. latrobei

Shrub

X

X

X

X

Myoporaceae

Eremophila polyclada

Shrub

Myoporaceae

Eremophila sp.

Shrub

Myoporaceae

Eremophila sp.

Shrub

Poaceae

Eriochloa pseudoacrotricha

Tussock Grass

Myrtaceae

Eucalyptus camaldulensis subsp. arida

Tree

X

X

Myrtaceae

Eucalyptus coolabah

Tree

X

X

X

Poaceae

Eulalia aurea

Tussock Grass

X

X

X

Euphorbiaceae

Euphorbia tannensis subsp. eremophila

Shrub

X

X

X

X

X

X

Frankeniaceae

Frankenia serpyllifolia

Forb

X

X

X

X

X

X

Aizoaceae

Glinus lotoides

Forb

Goodeniaceae

Goodenia sp.

Forb

Brassicaceae

Lepidium phlebopetalum

Forb

X

X

X

X

X

X

Fabaceae (Caesalpinioideae)

Lysiphyllum gilvum

Shrub

Chenopodiaceae

Maireana sp.

Chenopod

Chenopodiaceae

Maireana sp.

Chenopod

Chenopodiaceae

Maireana sp.

Chenopod

Malvastrum americanum var. americanum

Marsileaceae

X

X

X

X

X

X

X

X
X

X

X

X
X

X

X

Forb

X

X

X

X

Marsilea drummondii

Fern and fern allies

X

X

X

X

Chenopodiaceae

Neobassia proceriflora

Chenopod

Fabaceae (Mimosoideae)

Neptunia spp..

Forb

Meliaceae

Owenia acidula

Tree

Poaceae

Paspalidium sp.

Tussock Grass

Pittosporaceae

Pittosporum angustifolium

Shrub
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X

X

X

*

X

X

X

Malvaceae

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Portulacaceae

Portulaca oleracea

Forb

Amaranthaceae

Ptilotus macrocephalus

Forb

Amaranthaceae

Ptilotus sessilifolius

Forb

Amaranthaceae

Ptilotus sp.

Forb

Chenopodiaceae

Rhagodia spinescens

Chenopodiaceae

X

X

X

X

Chenopod

X

X

X

X

Salsola australis

Chenopod

X

X

X

Santalaceae

Santalum acuminatum

Shrub

X

X

X

Goodeniaceae

Scaevola spinescens

Shrub

Chenopodiaceae

Sclerolaena eriacantha

Chenopod

X

X

X

X

X

X

X

Chenopodiaceae

Sclerolaena lanicuspis

Chenopod

X

X

X

X

X

X

Chenopodiaceae

Sclerolaena sp.

Chenopod

Chenopodiaceae

Sclerolaena tricuspis

Chenopod

X

X

X

X

X

Fabaceae (Caesalpinioideae)

Senna artemisioides subsp. helmsii

Shrub

X

Fabaceae (Caesalpinioideae)

Senna artemisioides subsp. oligophylla

Shrub

X

Fabaceae (Caesalpinioideae)

Senna phyllodinea

Shrub

Malvaceae

Sida trichopoda

Forb

X

X

X

X

Solanaceae

Solanum esuriale

Forb

X

X

X

X

Poaceae

Sporobolus actinocladus

Tussock Grass

Chenopodiaceae

Tecticornia sp.

Chenopod

Vachellia farnesiana

Shrub

Ventilago viminalis

Tree

Fabaceae (Mimosoideae)
Rhamnaceae
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*

X

X

X

X

X

Open herbland

Acacia cambagei woodland in gently
undulating areas

Acacia cambagei woodland on flat plains

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Open shrubland on gently undulating
limestones

Senna and/or Eremophila shrublands on
plains and gently undulating country

Acacia cambagei woodland on footslopes
of tablelands

Acacia shrubland in minor drainage lines of
rocky areas

Acacia aneura shrubland on relatively
steep slopes of tablelands

Open grassland on tablelands

Acacia cyperophylla var. cyperophylla low
open woodland with Acacia cambagei

Eucalyptus coolabah and Acacia cambagei
woodland on alluvials

Open herbland on alluvial flats

Eucalyptus camaldulensis and Eucalyptus
coolabah on major drainage lines

Acacia victoria and Chenopodium
auricomum open shrubland

Flowering lignum open shrubland on
alluvial flats

Acacia cambagei low open woodland on
minor drainage lines
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Appendix E – Fauna species list
Table 23: Fauna species list
Common Name

Species Name

Australian Magpie

Gymnorhina tibicen

Australian Raven

Corvus coronoides

Black Kite

Milvus migrans

Black-faced Cuckoo-shrike

Coracina novaehollandiae

Blue Bonnet

Northiella haematogaster

Budgerigar

Melopsittacus undulatus

Cinnamon Quail-thrush

Cinclosoma cinnamomeum

Common Bronzewing

Phaps chalcoptera

Crested Pigeon

Ocyphaps lophotes

Crimson Chat

Epthianura tricolor

Diamond Dove

Geopelia cuneata

Grey Honeyeater

Conopophila whitei

Little Corella

Cacatua sanguinea

Magpie-lark

Grallina cyanoleuca

Masked Woodswallow

Artamus personatus

Nankeen Kestrel

Falco cenchroides

Orange Chat

Epthianura aurifrons

Rufous Whistler

Pachycephala rufiventris

Singing Honeyeater

Lichenostomus virescens

Variegated Fairy-wren

Malurus lamberti

White-winged Fairy-wren

Malurus leucopterus

Willie Wagtail

Rhipidura leucophrys

Zebra Finch

Taeniopygia guttata

Western Grey Kangaroo

Macropus fuliginosus

Central Military Dragon

Ctenophorus isolepis
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Appendix F – Impact Assessments
5.1.1 Grey Falcon – potential impacts and significance assessment
The project will result in direct impacts of up to 100 ha of vegetation considered to be potential foraging
habitat for Grey Falcon. No breeding habitat was identified within the study area during the field
surveys.
Appropriate mitigation and management measures such as clear demarcation of sensitive vegetation,
use of sensitive clearing techniques and progressive rehabilitation are likely to prevent any other indirect
impacts occurring.
In consideration of the Significant Residual Impact Guidelines (EHP 2014) for protected wildlife habitat
and the proposed scope of works, impacts to Grey Falcon are unlikely to be significant (Table 24).
Table 24: Grey Falcon significant impact assessment
Criteria

Response to criteria

Lead to a long-term decrease in the size of
an important population of a species

Grey Falcon habitat within the study area is considered to represent
potential foraging habitat only. This is a wide ranging and mobile species
recorded across much of inland Australia.
The project will directly impact up to 100 ha of potential foraging habitat.
No breeding habitat was observed.
Direct impacts of the proposed development are unlikely to inhibit
breeding or movement the Grey Falcon and is unlikely to lead to a longterm decrease in the size of the important population.

Reduce the area of occupancy of an
important population

Direct impacts up to 100 ha of potential foraging habitat will not inhibit
breeding or movement of the species, and therefore is unlikely to reduce
the area of occupancy of the important population.

Fragment an existing important population
into two or more populations

Direct impacts up to 100 ha of potential foraging habitat is likely to be
predominantly linear in nature, in association with access tracks, trenching
for piping or small areas of clearing for well pads.
This species is highly mobile and wide ranging, therefore, the proposed
development is unlikely to fragment an existing population into two or
more populations.

Adversely affect habitat critical to the
survival of the species

The proposed development will directly impact up to 100 ha of potential
foraging habitat only. No breeding habitat was observed, nor will be
impacted. The Grey Falcon is wide ranging and mobile, with records
across much of inland Australia. In consideration of these facts, the
proposed development is not considered to adversely affect habitat
critical to the survival of the species.

Disrupt the breeding cycle of an important
population

The proposed development will directly impact up to 100 ha of potential
foraging habitat only. No breeding habitat was observed, nor will be
impacted. Therefore, the proposed development is unlikely to disrupt to
the breeding cycle of an important population.

Modify, destroy, remove, isolate or decrease
the availability or quality of habitat to the
extent that the species is likely to decline

The proposed development will directly impact up to 100 ha of potential
foraging habitat only. Whilst the area of foraging habitat will decrease
within the study area, the extent is negligible considering the wide ranging
and mobile nature of the species.
Appropriate management practises will be implemented during the
proposed development to reduce the risk of foraging habitat degradation

ECO LOGICAL AUSTRALIA PTY LTD

123

PL80 -Biodiversity and Residual Risk Assessment | Santos Limited

Criteria

Response to criteria
of surrounding areas. The proposed development is unlikely to impact
habitat to the extent that the species is likely to decline.

Will the action result in invasive species that
are harmful to a vulnerable species
becoming established in the vulnerable
species’ habitat

Limited invasive weed species are known from the surrounding area.
Appropriate vehicle hygiene procedures will be implemented, to minimise
the risk of introduction or spread of weed species.

Introduce disease that may cause the
species to decline

It is unlikely that the proposed development will facilitate the introduction
or spread of diseases specific to the species, or diseases that can
significantly degrade habitat such as root rot (Phytophthora cinnamomi).

Interfere substantially with the recovery of
the species

There is no Recovery Plan for this species. Considering the wide ranging
and mobile nature of the species, that only potential foraging habitat will
be impacted, and that the habitat impacted is negligible in regards to the
available habitat in the surrounding landscape, the proposed development
is not considered to substantially interfere with the recovery of the
species.

Pest species that are harmful to the species (e.g. feral cats and foxes) are
already known from the region and the proposed development is unlikely
to increase the risk of harm from pest species.

5.1.2 Major Mitchell’s Cockatoo – potential impacts and significance assessment
The proposed development will result in direct impacts up to 100 ha of vegetation considered to be
potential foraging habitat for Major Mitchells’ Cockatoo. No breeding habitat was identified within the
study area during the field surveys.
Appropriate mitigation and management measures such as clear demarcation of sensitive vegetation,
use of sensitive clearing techniques and progressive rehabilitation are likely to prevent any other indirect
impacts occurring.
In consideration of the Significant Residual Impact Guidelines (EHP 2014) for protected wildlife habitat
and the proposed scope of works, impacts to Major Mitchell’s Cockatoo are unlikely to be significant
(Table 25).
Table 25: Major Mitchell's Cockatoo significant impact assessment
Criteria

Response to criteria

Lead to a long-term decrease in the size of
an important population of a species

Major Mitchell’s Cockatoo habitat within the study area is considered to
represent potential foraging habitat only. This is a wide ranging and
mobile species recorded across much of inland Australia.
The proposed development will directly impact up to 100 ha of potential
foraging habitat. No breeding habitat was observed.
Direct impacts of the proposed development are unlikely to inhibit breeding
or movement the Major Mitchell’s Cockatoo and is unlikely to lead to a longterm decrease in the size of the important population.

Reduce the area of occupancy of an
important population

Direct impacts up to 100 ha of potential foraging habitat will not inhibit
breeding or movement of the species, and therefore is unlikely to reduce
the area of occupancy of the important population.

Fragment an existing important population
into two or more populations

Direct impacts up to 100 ha of potential foraging habitat is likely to be
predominantly linear in nature, in association with access tracks, trenching
for piping or small areas of clearing for well pads.
This species is highly mobile and wide ranging, therefore, the proposed
development is unlikely to fragment an existing population into two or
more populations.
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Criteria

Response to criteria

Adversely affect habitat critical to the
survival of the species

The proposed development will directly impact up to 100 ha of potential
foraging habitat only. No breeding habitat was observed, nor will be
impacted. Major Mitchell’s Cockatoo is wide ranging and mobile, with
records across much of inland Australia. In consideration of these facts, the
proposed development is not considered to adversely affect habitat critical
to the survival of the species.

Disrupt the breeding cycle of an important
population

The proposed development will directly impact up to 100 ha of potential
foraging habitat only. No breeding habitat was observed, nor will be
impacted. Therefore, the proposed development is unlikely to disrupt to
the breeding cycle of an important population.

Modify, destroy, remove, isolate or decrease
the availability or quality of habitat to the
extent that the species is likely to decline

The proposed development will directly impact up to 100 ha of potential
foraging habitat only. Whilst the area of foraging habitat will decrease
within the study area, the extent is negligible considering the wide ranging
and mobile nature of the species.
Appropriate management practises will be implemented during the
proposed development to reduce the risk of foraging habitat degradation
of surrounding areas. The proposed development is unlikely to impact
habitat to the extent that the species is likely to decline.

Will the action result in invasive species that
are harmful to a vulnerable species becoming
established in the vulnerable species’ habitat

Limited invasive weed species are known from the surrounding area.
Appropriate vehicle hygiene procedures will be implemented, to minimise
the risk of introduction or spread of weed species.
Pest species that are harmful to the species (e.g. feral cats and foxes) are
already known from the region and the proposed development is unlikely
to increase the risk of harm from pest species.

Introduce disease that may cause the
species to decline

It is unlikely that the proposed development will facilitate the introduction
or spread of diseases specific to the species, or diseases that can
significantly degrade habitat such as root rot (Phytophthora cinnamomi).

Interfere substantially with the recovery of
the species

There is a Recovery Plan for this species. Considering the wide ranging and
mobile nature of the species, that only foraging habitat will be impacted,
and that the habitat impacted is negligible in regards to the available habitat
in the surrounding landscape, the proposed development is not considered
to substantially interfere with the recovery of the species.
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Appendix B – Environmental Reports (PL80)

Santos Ltd l EA EPPG00407213 – Amendment Application l 29 April 2020
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Appendix C – Revised scenario for the ‘Underground Water Impact
Report – Santos Cooper Basin Oil and Gas Fields, South-West
Queensland’

Santos Ltd l EA EPPG00407213 – Amendment Application l 29 April 2020
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Appendix D – Hydraulic Fracture Risk Assessment
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