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Summary
This Aquatic Values Management Plan (AVMP) prepared by frc environmental for Australia Pacific LNG
addresses the requirements of the Environmental Authority Conditions for the Eastern Pipelines.
The Eastern Pipelines comprises three gas pipelines and two the water pipelines: the Talinga–Condabri
Lateral, Ruby Spur and Orana Spur (all covered by PEN104000211); and Condabri-Talinga Water Pipeline
(PEN105283412) and the Orana–Talinga Water Pipeline (PEN105457513). This AVMP is supported by
Aquatic Values Assessment Reports (AVAR) (Appendix A) for each of these pipelines, also prepared by
frc environmental, which outline the detailed methodology and results of the detailed in-field
assessments.
Detailed in-field assessments were undertaken at 21 representative watercourse crossings with an
additional 2 sites off the route for the Orana-Talinga Water Pipeline. This comprised 5 representative
sites on the Talinga–Condabri (gas and water) pipelines, 5 sites on the Orana pipeline, 2 sites on the
Ruby pipeline and 9 sites on the Orana-Talinga pipeline. In-field assessments were completed at all
stream order1 4 and above crossings, which were located within the Talinga-Condabri (gas and water)
and Orana-Talinga water pipeline routes. In-field assessment sites for stream orders 1–3 were selected
using a risk based approach that took into account representative stream orders, habitats, erosion
potential and ecological features to adequately assess the range of potential impacts along the gas and
water pipeline corridors. All of the watercourse crossings on the Ruby and Orana Spurs, and the OranaTalinga routes were assessed. Assessments were done in both the dry and wet seasons.
The aquatic ecological condition of freshwater aquatic ecosystems within the survey area is typically
moderate and consistent with what is known of the wider catchments. Agricultural development (in
particular grazing and access to watercourses by cattle), road crossings and weirs have impacted on
freshwater aquatic habitats and communities in the survey area.
Physical water quality in the survey area was moderate during the survey and characterised by high
turbidity and low dissolved oxygen levels. Electrical conductivity was variable and likely related to local
geology and the evapo-concentration of salts in receding pools.
Aquatic biodiversity was low to moderate, generally with a moderate diversity and coverage of
macrophytes (aquatic plants), low to moderate macroinvertebrate diversity and low to moderate fish
diversity and fish species that are generally tolerant of the varying and often harsh conditions that
characterise ephemeral and intermittent streams. Three non-indigenous, exotic fish species were
caught in surveys of the Talinga-Condabri (gas and water) crossings and two non-indigenous, exotic fish
species were caught in surveys of the Orana-Talinga water pipeline crossings; two are declared noxious
(mosquito fish and common carp). However, it is considered that most waterways provide breeding and
dispersal habitat for native fish, and are likely to contribute to the success of downstream populations
through movement / migration.
No listed (i.e. under State or Commonwealth legislation) species of aquatic flora or fauna were recorded
during the field surveys. However, Murray cod may occur in the higher order streams (such as the
Condamine River and Sandy Creek on the Talinga-Condabri (gas and water) pipeline routes and Nine Mile,
Wieambilla and Cobbareena creeks on the Orana-Talinga water pipeline) of the Condamine–Balonne
catchment during the wet season. The Murray cod is unlikely to occur in the low order watercourses
crossed by the Talinga-Condabri or Orana-Talinga pipelines, or any watercourses crossed by the Ruby and
Orana Spur pipelines.
Based on results of detailed assessments open cut crossing is an acceptable methodology during low
flows at all crossings. The Condamine River will be Horizontal Directionally Drilled (HDD) but for other
than aquatic ecology reasons.
Recommended mitigation measures for construction of access tracks across waterways and pipeline
crossings of different sized watercourses to protect aquatic values include:


construction in the dry season where practical,

1

Watercourse type is generally described by stream order (after Strahler, 1952) from stream order 1 (smallest system) through to
stream order 8 (largest system).
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where construction is undertaken in the wet season or where pools are present:


isolating the workspace and diverting flow using pumps (if stream is flowing),



salvaging fish and other aquatic fauna from the isolated workspace prior to de-watering,



minimising the construction time within the watercourse,



monitoring water quality upstream and downstream of the construction site to confirm the
effectiveness of erosion and sediment control measures, and



design access track crossings in accordance with the temporary waterway barrier works
guidelines under the Fisheries Act in order to maintain fish passage.

Specific recommendations for the sites assessed in the field survey are included in the site assessment
sheets (appended to the aquatic values assessment reports).
The Project is unlikely to impact on any listed vulnerable or endangered aquatic species or ecological
communities (as listed under State or Commonwealth legislation), or significant habitats, if appropriate
mitigation measures are implemented.
The impact assessment demonstrates that, where the appropriate mitigation measures are used as set
out in this plan, there will be only a low magnitude of impact to the local aquatic environments of
survey area, and regional impacts will be minimised as far as practical.
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1. Introduction
The Eastern High Pressure Gas Network (EHPGN) and Water Pipelines (collectively referred to as
the Eastern Pipelines) are an integral part of the Australia Pacific LNG project which received
Coordinator General (CG) Recommendation under the State Development and Public Works
Organisation Act 1971 in November 2010. The EHPGN, which is authorised under Petroleum
Pipeline Licence (PPL) 171, comprises:


Talinga to Condabri Gas Pipeline (~21km, 600mm diameter);



Orana Gas Spur Line (~9.5km, 300mm diameter); and



Ruby Gas Spur Line (~17km, 450mm diameter).

The water pipelines associated with the Eastern Pipelines are:


Condabri to Talinga Water Pipeline (~22km, 630mm diameter) (PPL177) and



Orana to Talinga Water Pipeline (~22km, 630mm diameter) (PPL181).

This Aquatic Values Management Plan (AVMP) addresses the requirements of conditions B26 to
B29 of PEN104000211, B25 to B28 of PEN105283412 and B26 to B29 of PEN105457513.

1.1.

Definitions & Abbreviations

Terms and definitions used in this plan are set out in Table 1-1 and abbreviations in Table 1-2.
Table 1-1 Terms and Definitions

Term

Definition

Aquatic Values
Management Plan

Management plan to minimise and protect MNES aquatic values, prepared
by frc environmental and Australia Pacific LNG.

Aquatic Values
Assessment report

Supporting specialist detailed aquatic assessment prepared by frc
environmental.

Australia Pacific
LNG

Australia Pacific LNG is 37.5% owned by each of Origin Energy Limited
(Origin) and ConocoPhillips Australia Pacific LNG Pty Ltd (ConocoPhillips)
and 25% by China Petrochemical Corporation (Sinopec Group).

Biosecurity
Management Plan

Australia Pacific LNG Upstream Biosecurity Management Plan

CIC/ GSDA

Callide Infrastructure Corridor (CIC) and Gladstone State Development
Area (GSDA) - government appointed corridor

Environmental
Authority

Environmental Authority to carry out a Level 1 chapter 5A activity(ies)
under DEHP permit number PEN104000211, PEN105283412 and
PEN105457513

frc environmental

Specialist aquatic ecological consultant

Habitat
bioassessment
score

A standardised scoring system used to rate the quality of aquatic habitat
based on nine criteria

In-stream habitat

Structural elements within a watercourse that provide habitat to aquatic
fauna, such as large woody debris, boulders and in-stream vegetation

(Q-LNG01-15-MP-0110) as required by Appendix 1, condition 9 of the
Coordinator General Report 2010.
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Term

Definition

Large woody debris

Logs and branches within a stream that provide habitat for aquatic fauna

Macrophytes

Aquatic flora, as determined from the Queensland Herbarium’s list of
hydrophytes

Macroinvertebrates

Aquatic animals without a backbone including aquatic bugs, fly and
midge larvae, snails and worms

Major Crossing

Refer to section 2.2.1 for detailed definition.

Minor Crossing

Refer to section 2.2.2 for detailed definition.

Micro habitat

Small-scale physical features, required to support the species.

Origin

Origin Energy Limited

PET

Potential Evapotranspiration

Reasonably
Possible

Determined based on Environmental Protection Act 1994 Clause 14 which
states, in deciding the measures required to be undertaken regard must
be had to;
- Nature of the harm or potential harm
- Sensitivity of the receiving environment
- State of technical knowledge for the activity
- The likelihood of successful application of the different
measures, and
- Financial implications of the difference measures

Regional
Ecosystem

Vegetation communities that are consistently associated with a
particular combination of geology, land form and soil in a bioregion. RE’s
have been assigned a conservation status which is based on its current
remnant extent. Under the VMA RE’s are either classified as endangered,
Of concern and not of concern.

Remnant
Vegetation

Remnant vegetation is vegetation that meets the following criteria:
 50% of the predominant canopy cover that would exist if the
vegetation community were undisturbed; and
 70% of the height of the predominant canopy that would exist if the
vegetation community were undisturbed; and
 composed of the same floristic species that would exist if the
vegetation community were undisturbed

Riparian
vegetation

Streamside vegetation that is dependent on the hydrology of the
associated watercourse

RRRMP

Remediation, Rehabilitation, Recovery and Monitoring Plan
(Q-LNG01-15-MP-0107)

SIGNAL 2

Macroinvertebrate bioindicator score based on the sensitivity of the taxa
present in a community to disturbance and pollution.

Stream Order

Watercourse type is generally described by stream order (after Strahler,
1952) from stream order 1 (smallest system) through to stream order 8
(largest system).

The pipelines

Australia Pacific LNG infield gas and water transmission pipelines

The/ this plan

Aquatic Values Management Plan
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Term

Definition

TFMP

Threatened Fauna Management Plan (Q-LNG01-15-MP-0113)

Watercourse

As defined in Queensland’s Water Act 2000, a watercourse is a river,
creek or other stream, including a stream in the form of an anabranch or
a tributary, in which water flows permanently or intermittently,
regardless of the frequency of flow events. A watercourse encompasses
the area from outer bank to outer bank, with outer bank being the
highest of any depositional or scour marks and is also referred to as high
bank.
Construction of barriers across a waterway that limits fish stock access
and movement along a waterway.

Waterway barrier
works

Table 1-2 Abbreviations

Abbreviation

Description

AVMP

Aquatic Values Management Plan (Q-1803-15-MP-0039)

AVAR

Aquatic Values Assessment Report

DAFF

Department of Agriculture, Forestry and Fisheries

DEHP

Department of Environment Heritage Protection

Eastern Pipelines

EHPGN and water

EHPGN

Eastern High Pressure Gas Network

EIS

Environment Impact Statement

EPBC Act

Environmental Protection Biodiversity Conservation Act 1999

HDD

Horizontal Directional Drilling

KP

Kilometre Point

MNES

Matters of National Environmental Significance

PPL

Petroleum Pipeline Licence

RE

Regional ecosystem

ROW

Right of way

1.2.

Relevant Legislation and Guidelines

The following legislation and guidelines are applicable to this plan;


Commonwealth Environmental Protection and Biodiversity Conservation Act 1999



Queensland Environmental Protection Act 1994



Queensland Water Act 2000



Queensland Fisheries Act 1994



Queensland Vegetation Management Regulation 2000
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Environmental Authorities PEN104000211, PEN105283412 and PEN105457513



APIA Code of Environmental Practice – Onshore Pipelines.



Department of Agriculture, Forestry and Fisheries (DAFF) Codes for self- assessable
development – Minor waterway barrier works (WWBW01) and Temporary waterway
barrier works (WWBW02)



Fish Habitat Management Operational Policy FHMOP 008

1.3.

Approval Compliance

The Department of Environment and Heritage Protection (DEHP) granted Australia Pacific LNG EA
PEN104000211, PEN105283412 and PEN105457513, requiring an Aquatic Values Survey Report to
be prepared which addressed;


Identification of representative watercourse crossings (all stream order 4 and above and
combination of stream order 1 to 3 across catchments).



Wet and dry season aquatic surveys of watercourse crossings for aquatic habitat, nesting,
spawning and breeding sites, macrophytes, aquatic macroinvertebrates, fish, turtles and
aquatic vertebrates.



Interpretation and analysis of the dry and wet season environmental values and
ecological condition.



Identification of the site specific environmental values, ecological condition, actual
breeding and nesting sites for listed turtle species, existing or likely endangered species
habitat, crossing methods.



Construction schedule to minimise construction during the wet season.



Review of alignment to ensure optimal pipeline route is selected.

A checklist and summary against relevant EA conditions is provided in Table 1-3.
Table 1-3 Condition Compliance with Environmental Authority Conditions
Condition number
PPL
171

PPL
177

PPL
181

B26)

B25)

B26)

B27)

B26)

B27)

Relevant Condition description

Reference

Comment

An Aquatic Values Survey Report which has been
prepared by a suitably qualified person must be
developed prior to the commencement of pipeline
construction activities.

AVMP
AVAR
(Appendix
A)

Q-1803-15-MP-0039
Aquatic Values
Management Plan is
supported by the FRC
Aquatic Values Survey
Report for each pipeline

The Aquatic Values Survey Report required under
condition (B26/B25) must include but not
necessarily limited to;

-

-

(a) Identification of the 10 representative
watercourse crossing which include all stream
orders 4 and above and a combination of

Section 3

Description of the
detailed aquatic values
surveys undertaken and
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Relevant Condition description
stream order 1 to 3 across catchments.
(a) identification of the three (3) representative
watercourse crossings as specified in the
Appendix 6 of the Condabri to Talinga CSG
Water Pipeline Environmental Management
Plan (Doc Ref: Q-4528-15-MP-0001, Revision:
B)

Reference

Comment

(Appendix
A)

a description of the
environmental values
and ecological condition
at each site.
21 sites containing
detailed assessment
data that inform
appropriate mitigation
and management
measures have been
provided.

(a) Identification of the representative water
course crossings as specified in Appendix 5 of
Australia Pacific LNG Upstream Phase 1 Environmental Management Plan - Orana to
Talinga CSG Water Pipeline (Q-4328-15-MP0002)

(b) Wet and dry season aquatic surveys of the
watercourse crossings identified in condition
B26(a) for
i.

aquatic habitat,

ii.

nesting, spawning and breeding
sites,

iii.

macrophytes,

iv.

aquatic macro invertebrates,

v.

fish,

vi.

turtles and

vii.

aquatic vertebrates.

(c) Interpretation and analysis of the dry and wet
season environmental values and ecological
condition.
(d) Identification of the site specific
environmental values.
(e) Identification of the site specific ecological
condition.
(f) Identification of actual breeding and nesting
sites for listed turtle species
(g) Identification existing or likely endangered
species habitat

Section 3

(h) Identification of site specific crossing method
and location ensuring that pipeline
construction activities do not impact on
identified environmental values and ecological
conditions

Table 6-1
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B28)

B29)

B27)

B28)

B28)

B29)

Plan

Relevant Condition description

Reference

(i) Identification of site specific crossing method
and location ensuring that pipeline
construction activities do not impact on
identified environmental values and ecological
conditions

AVAR
(Appendix
A)

Site specific measures
are provided in the
Aquatic Values sheets
(Appendix A) and
summarised in Table
6-1.

(j) A pipeline construction schedule which
includes, but is not necessarily limited to,
minimisation of construction in watercourse
crossings during the wet season from
November to April.

Section 2.5

Construction scheduling
information has been
provided in this plan
(Appendix B). The
schedule addresses the
constraints listed in the
EA.

the Aquatic Values Survey Report required under
condition (B26/B25) must include a review of the
pipeline alignment to ensure the optimal pipeline
route is selected including:

Section 2.4

a.

Minimisation of adverse impacts on fauna
and significant habitat areas

b.

Minimisation of impactions on riparian,
aquatic and water dependant flora and
fauna

c.

Minimisation of erosion and sediment
impacts

d.

Maintaining water quality and water flow
requirements, and

e.

Maximisation of rehabilitation success of
achieving longer term site stability.

If the wet and dry season aquatic surveys required
under condition (B26/B25) identify a significant
impact, the environmental authority holder must;
a.

Review the pipeline alignment route in
accordance with condition (B26/B25)

b.

Amend the construction program to
minimise the identified impact; and/ or

c.

Identify and implement additional site
specific management measures to protect
identified environmental values, and/or
identify and implement alternative
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Condition number

Relevant Condition description

Plan

Reference

Comment

pipeline construction methods to protect
identified environmental values
B30)

B29)

B30)

The holder of this environmental authority must
provide a copy of the Aquatic Values Survey Report
required under condition (B26) to the
administrating authority prior to commencing
pipeline construction activity(ies)

-

The management plan
has been submitted
prior to commencing
pipeline construction
activity(ies)

B31)

B30)

B31)

Pipeline construction activity(ies) must be
undertaken in accordance with Australian Standard
2885 and the Australian Pipeline Industry
Associated Code of Environmental Practice, as
amended from time to time.

-

AS2885 standards and
the APIA code of
environmental practice
have been incorporated
into the relevant
Environmental
Management Plan All
works must be
undertaken in
accordance with the EM
Plan. This Plan has been
approved by DSEWPaC.

B32)

B31)

B32)

The design of all creek crossings and waterway
barrier works should take account of the matters
discussed in waterway barrier works development
approvals (Fish Habitat Management Operational
Policy FHMOP 008, DIP&F, July 2009)

Section 5

Australia Pacific LNG has
designed mitigation
measures in
consideration of the
requirements for fish
passage and in
accordance with the
Fish Habitat
Management
Operational Policy
FHMOP 008

The holder of this environmental authority must
ensure that flora and fauna are protected and that
disruption to habitat areas are minimised during
pipeline construction activity(ies) and pipeline
operation activity(ies)

Section 5

Rehabilitation of disturbed riparian areas must
include the use if locally sources species and
intensive planting.

Q-1803-15MP-0030

B33)

B34)

1.4.

B32)

B33)

B33)

B34

AVAR
(Appendix
A)

AVAR
(Appendix
A)

The proposed
management and
mitigation measures are
designed to ensure that
flora and fauna are
protected and that
disruption to habitat
areas are minimised
Rehabilitation of all
disturbed areas will be
in line with the
Rehabilitation
Management Plan

frc Environmental
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Australia Pacific LNG commissioned frc environmental to provide specialist technical input to the
AVMP for the Eastern Pipelines. Specifically, this included:


desktop review of the pipeline alignments and previous aquatic and watercourse
information provided to the DEHP,



confirmation of the rationale behind a survey plan to complete detailed in-field aquatic
ecology assessments at a sub-set of representative watercourse crossing sites,



undertaking dry season and wet season detailed in-field aquatic ecology assessments,
and



contributing to the AVMP based on the results of the in-field aquatic surveys provided in
the Aquatic Values Assessment Reports (AVARs) (Appendix A).

This AVMP has been prepared to provide the findings of detailed aquatic assessments at
watercourses impacted by the Eastern Pipelines and outlines the required mitigation and
management measures to protect identified aquatic values. The AVARs provide a detailed
description of the survey methods and effort undertaken at each site, and the results (refer
Appendix A). These results are summarised in Section 3.

1.5.

Reference Documents

This report should be read in conjunction with the documents listed in Table 1-4
Table 1-4 Reference Documents
Document Number

Document Title

Q-1803-15-MP-0030

EHPGN and Water Pipelines Rehabilitation Plan

Q-1803-15-MP-0031

EHPGN and Water Pipelines Rehabilitation Monitoring Program

Q-4319-15-MP-0001

Orana Spur EM Plan

Q-4910-15-MP-0001

Ruby Spur EM Plan

Q-4093-15-MP-0001

Talinga to Condabri Lateral EM Plan

Q-4528-15-MP-0001

Condabri-Talinga Water Pipeline EM Plan

Q-4328-15-MP-0002

Orana-Talinga Water Pipeline EM Plan

Q-LNG01-15-MP-0113

Threatened Fauna Management Plan

Q-LNG01-15-MP-0110

Biosecurity Management Plan
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2. Project Background
2.1.

Watercourse Crossings

This AVMP is supported by the in-field assessments as summarised in the AVARs (appendix A).
Specifically, this Plan addresses:


a detailed assessment of aquatic values, including identification of aquatic fauna
breeding locations,



an assessment of the potential impacts and mitigation measures for pipeline crossings of
watercourses, including measures to maintain water quality and flow requirements,



an assessment of the approvals required under the Fisheries Act 1994 with respect to
waterway barriers, and



site-specific mitigation measures to protect waterways with high aquatic values

This report addresses the above based on the results of desktop studies, route alignment walks
(RAWs) and detailed in-field aquatic ecology assessments undertaken. The five pipeline routes
that make up the Eastern Pipelines traverse the Condamine-Balonne catchment (part of the
Murray-Darling Basin).

2.2.

Definition of a Watercourse Crossing

Two types of watercourse crossings will be intersected by the pipelines; minor and major.
The following considerations are taken into account when determining the type of watercourse;


Peak annual return interval (ARI) flood events;



Average flow velocities;



Catchment area;



Aquatic habitat values (includes the extent of riparian vegetation and wetland indicator
species, bank stability, adjacent land use, channel diversity and micro habitat and water
quality);



Stream order and definition of watercourse under the Queensland Water Act 2000.

2.2.1. Minor Watercourse
The minor watercourses interested by the Eastern Pipelines have been classified as having at
least one of the following features:


Meets the definition of a drainage feature in the Water Act 2000;
-



A drainage feature is a natural landscape feature, including a gully, drain, drainage
depression or other erosion features that is formed by the concentration of, or
operates to confine or concentrate, overland flow water during and immediately
after rainfall events. These features commonly do not have enough continuing flow
to create a riverine environment and has an absence of water favouring riparian
vegetation.

A stream order between 1-2 and some mapped stream order 3’s;
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This is a measure of the relative size of streams. In accordance with the Strahler
classification starting at the headwater, the stream is assigned number one to be
made 1st order. As several 1st order streams converge the resultant stream becomes
2nd order. Two 2nd order streams converging form 3rd order, Two 3rd order streams
converging form 4th order and so on up to stream order 8 (4th order streams and
above are considered major watercourses)

Have limited capacity to provide habitat for aquatic dependant flora and fauna
-

A representative sample of minor crossings has been assessed to determine the
presence of aquatic habitat values (micro habitat) for aquatic dependant flora and
fauna species. Crossings were also assessed to identify if any preferred or potential
habitat for threatened flora and fauna species were present.

-

The catchment area has been calculated in the technical Q-1800-55-TR-0014
Watercourse Hydrological and Hydraulic Investigation Report. This report takes into
consideration the Peak ARI flood events and Flow Velocities

Water feature with a catchment area less than 10km2
-

The catchment area has been calculated in the technical Watercourse Hydrological
and Hydraulic Investigation Report (Q-1800-55-TR-0014). This report takes into
consideration the Peak ARI flood events and Flow Velocities

All of the watercourse crossings on the Orana Spur route, one on the Ruby Spur route (i.e. 6 in
total), approximately 80% of the watercourse crossings on the Talinga–Condabri (gas and water)
pipelines and the Orana-Talinga pipeline are categorised as minor. Detailed aquatic assessment
of dry and wet season values was undertaken at all of the crossings on the Ruby and Orana
pipelines and the Orana-Talinga Pipeline and a representative sample of the minor crossings on
the Talinga–Condabri (gas and water) pipelines. In total 16 minor crossings and 5 major crossings
were assessed, plus an additional two minor tributaries of Nine Mile Creek adjacent to the
Orana-Talinga pipeline. It was determined, based on dry and wet season field surveys, that the
majority of these crossings did not support any aquatic values or were of low aquatic value.
Mitigation and management measures for all crossings are outlined in section 5. Due to the low
value of aquatic flora and fauna, habitat and flow present site specific management measures
are not expected to be required. However, the conditions under which specific management
measures may be required, and the relevant measures, have been included on the site
assessment sheets (refer Appendix A).

2.2.2. Major Watercourses
The major watercourses intersected by the pipelines have been classified as having at least one
of the following features:


Meets the definition of a watercourse in the Water Act 2000;
-



A river, creek or other stream, including a stream in the form of an anabranch or a
tributary, in which water flows permanently or intermittently, regardless of the
frequency of flow events.

A stream order equal or greater than 4 and includes a number of stream order 3’s.
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This is a measure of the relative size of streams. In accordance with the Strahler
classification starting at the headwater, the stream is assigned number one to be
made 1st order. As several 1st order streams converge the resultant stream becomes
2nd order. Two 2nd order streams converging form 3rd order, Two 3rd order streams
converging form 4th order and so on up to stream order 8 (4th order streams and
above are considered major watercourses).

Support aquatic habitat values;
-



Plan

All major crossings were assessed to determine the presence of habitat values for
aquatic dependent flora and fauna species. Crossings were also assessed to identify if
any preferred or potential habitat for MNES species were present.

Water feature with a catchment area greater than 10km2
-

The catchment area has been calculated in the Q-1800-55-TR-0014 Watercourse
Hydrological and Hydraulic Investigation Report. This report takes into consideration
the Peak ARI flood events and Flow Velocities.

There are 29 watercourse crossings in total for the Eastern Pipelines (Table 2-1). The majority
(79%) of crossings occur at minor watercourses/drainage features (stream orders 1 and 2). Two
of the crossings on the Talinga-Condabri (gas and water) pipelines can be categorised as Major:
the Condamine River (stream order 8 and Sandy Creek stream order 3). Four crossings on the
Orana-Talinga pipeline can also be classified as Major: Nine Mile Creek (two crossings; stream
order 3) and Wieambilla and Cobbareena creeks (stream order 4). One stream order 1 crossing on
the Ruby Spur pipeline was deemed to classify as a major crossing due to the aquatic habitat
values present. Detailed aquatic assessment of dry and wet season values was undertaken at
these major crossings.
Table 2-1 Summary of watercourse/ drainage feature crossings for each pipeline and stream order
Watercourse
Type*

Number of Watercourse/ drainage feature Crossings
Talinga–Condabri
(gas and water)

Ruby

Orana-Talinga

Orana

Total

Minor Crossings

9

1

5

7

22

Stream Order 1

8

1

5

7

21

Stream Order 2

1

0

0

0

1

Major Crossings

2

1

0

4

7

Stream Order 1

0

1

0

0

1

Stream Order 3

1

0

0

2

3

Stream Order 4

0

0

0

2

2

Stream Order 5

0

0

0

0

0

Stream Order 6

0

0

0

0

0

Stream Order 7

0

0

0

0

0

Stream Order 8

1

0

0

0

1

11

2

5

11

29

Total
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*Stream orders determined from watercourse mapping provided by DEHP. Ground truthing stream order 12 crossings may disqualify some of the mapped crossings as watercourses and deem them drainage
features.

2.3.

Construction methodologies

2.3.1. Open Cut Trenching
The following construction activities apply to open cut trenching methodology at watercourses
crossed by the pipelines;


Clear – Access and Right of Way (ROW),



Grade,



Pipe Welding,



Trenching and Pipe Laying, and



Reinstatement.

Clear and Grade
The ROW is the construction corridor in which all onsite construction activities occur. It is
surveyed, cleared of brush and trees, and levelled to give workers and equipment access to
build, inspect and maintain the pipeline and network infrastructure. Clearing around and through
a waterway crossing will take place in two parts being access track and then pipe crossing.
Part 1 - Access track
Wherever practicable, the existing road network and private access tracks will be used to access
the ROW and associated construction sites, and for moving plant, equipment and personnel.
Access across watercourses is likely to be required where the construction is not adjacent to an
existing track. For dry watercourses the access would need to be in place for the duration of
construction. Access tracks through dry waterways will be a bed level crossing constructed no
higher than the natural bed level. The track will be constructed from materials similar to the
natural bed material at the site with the surface left rough.
For watercourses with flow the access will vary depending upon the level. For low flowing
streams, flumes/ culverts will be used to maintain the water flow until the construction
activities at the site are fully reinstated. For high flows, alternative access locations will be
sought, normally utilising existing fords or bridges.
The width of any new access track will be restricted to the minimum required to enable safe
vehicle movement; where possible, existing tracks will be used to minimise additional clearing.
Part 2 - Right of Way
The ROW across the watercourse will be the minimum width practical for safe construction of
the crossing taking into account the condition of the crossing site, surrounding ecology and
required vehicle movements. For steep banks it will be necessary to lay the bank back to create
a safe access. Additional work area will need to be used beyond the riparian zone to allow for
stockpiling of the excavated material. The additional work area zone will be determined by
terrestrial ecologists through detailed field assessments.
Clearing of vegetation at major watercourses will occur just prior to the crossing installation;
dry, ephemeral, minor watercourse will be cleared as part of the construction works.
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Pipe Stringing and Welding
Following clear and grade activities the pipe materials will be delivered to the adjacent ROW
and welded into a continuous length sufficient for the watercourse crossing. All surface joints
are cleaned and coated to prevent corrosion. The pipe is integrity tested (e.g. Non-destructive
testing) prior to installation in the watercourse. Weighted pipe (i.e. concrete coated) is used at
watercourses where buoyancy is considered an issue; this is determined during detailed design.
Trenching and Pipe Laying
The trenching and pipe laying technique along with the specific equipment used at each
watercourse crossing will be dependent on the watercourse condition. The following conditions
have been taken into consideration;


Minor watercourse crossings with no water flow time of construction,



Minor watercourse crossings with water flow at time of construction, and



Major watercourse crossing open cut.

Trenching may be undertaken prior to, during or after pipe stringing, depending on logistics.
Trenches in the waterway crossings will be open for the minimum period possible. Typical
practice would be a maximum of two days from start of trenching until backfilling of the trench.
Larger crossings would require the trench to be open for up to four days. In the very unlikely
event of having to blast the trench open the trench may be open for up to six days.
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Reinstatement
The ROW will be re-contoured to match the surrounding land as soon as practicable after pipe
laying and backfilling. Bank erosion controls will be constructed or installed, where necessary.
The ROW surface will usually be lightly scarified before spreading the topsoil, to promote
vegetation regrowth and protect against the topsoil loss. Where contours need to be altered to
allow for rig and vehicle access, they will be sufficiently stabilised in order to prevent erosion.
Rehabilitation will be undertaken in accordance with industry practice, Remediation,
Rehabilitation, Recovery and Monitoring Plan (RRMP) (Q-LNG01-15-MP-0107) and in consultation
with landholders, and will ensure that;


Any water ingress into trenches will be handled with pumping from the trench,



Temporary facilities such as waterway barriers will be removed and the areas
rehabilitated,



Habitat features (e.g. rocks, large logs) are reinstated as required,



Seed spreading may be carried out in areas at risk of erosion or in densely vegetated
watercourse to enhance natural regeneration, and



Pipe will be backfilled and normal flow reinstated as soon as practicable.

2.3.2. Trenchless Crossings (HDD)
Horizontal Directional Drilling (HDD) is to be used for the crossing of the Condamine River by the
Talinga-Condabri (gas and water) pipelines. HDD requires the following steps;


Geotechnical investigations to determine ground conditions,



Set up of drill pad, which typically requires the clearing of an area 100m x 75m
(7500m2),



Installation of the drill rig including sumps for drilling mud,



Drilling a pilot hole from the surface on one side of the watercourse. Drilling follows a
designed profile below and beyond the watercourse to exit at the surface on the other
side,



The second phase entails the reaming of the pilot hole to increase the diameter to
sufficiently large enough to accept the pipeline,



Clearing of the pipe string area between 500 – 700m.



Stringing, welding and testing of the pipeline in accordance with the methodology
described in Section 2.3



Hydrotesting of the pipeline string prior to installation.



Pulling the pipe string into place within the enlarged hole, and



Disposal 20 - 30 truckloads of drilling mud as regulated waste.

Drilling of these two HDD crossings will be undertaken as part of a number of crossings of the
Condamine River which includes the Condabri Lateral and a number of gas gathering lines. The
various pipeline crossings have been grouped in one location to reduce the overall impact of the
crossing and enable a single HDD set up to be installed.
Weed and pest management during hydrotesting of the pipe will be in accordance with the
Biosecurity Management Plan Q-LNG01-15-MP-0110.
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The following equipment will be used for the HDD;


Rig Unit



Water pump



Entry point slurry containment



Drill pipe



Bentonite Storage



Cutting settlement pit



Storage



Power generation



Cutting separation pit



Slurry mixing tank
pump

Risks associated with HDD include leakage of drilling fluid into the watercourse. Leakage can
occur as a result of a weakness in the geological structure of the watercourse due to cracks in
the ground or tree roots. The drilling will be carefully monitored and response procedures will
be in place in the event of any leakage occurring.

2.4.

Route Refinement

A consistent theme within the Project approval conditions is the requirement to demonstrate
how impacts to landowners, ecological values and significant cultural heritage areas have been
(in order of preference):
1.

Avoided;

2.

Minimised; and

3.

Mitigated.

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


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



Route Alignment Walks (RAW), following approval of the Project EIS, where detailed field
surveys were undertaken to assess the suitability of the pipeline alignments from a
constructability and environmental perspective. The RAW surveys resulted in the
identification of areas of particular ecological value that required refinement of the
pipeline alignment to avoid or minimise impacts to these ecological values.

While avoidance has largely been achieved through these processes, any critical ecological
constraint within the ROW that was identified during the pre-clearance, soil and detailed in-field
aquatic surveys, for which avoidance was preferable, was communicated to the wider study
team at the time the constraint was identified.
A major focus for these studies was the minimisation and mitigation of potential impacts on the
ecological environment. This three-tiered avoid, minimise and mitigate approach has been a
fundamental consideration throughout the development of the Project. The basis of route
selection criteria and constraints is outlined in the relevant Pipeline EM Plan (Talinga – Condabri
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Q-4093-15-MP-0001, Condabri - Talinga Water Q-4528-15-MP-0001, Orana Q-4319-15-MP-0001,
Ruby Q-4910-15-MP-0001 and Orana - Talinga Q-4328-15-MP-0002). Results of the pre-clearance,
soils and aquatic surveys that have been conducted for this portion of the Project have
contributed to changes in the pipeline alignment.

2.5.

Construction Schedule

The five pipelines that make up the Eastern Pipelines will be constructed separately. The
proposed2 construction sequence is:


Talinga – Condabri Gas



Ruby



Orana



Condabri - Talinga Water



Orana – Talinga Water

The construction schedule for the listed pipeline portions is provided in Appendix B.
The construction schedule has taken into consideration the timing to minimise construction in
watercourse crossings during the wet conditions (high flow), expected during wet season from
November to April.
Where scheduling of activities for crossings cannot be avoided in the early and late wet season
periods these works will be subject to weather conditions; these will be monitored by daily
weather inspections to determine productivity rate.

3. Aquatic Values Assessments
The Aquatic Values Assessments were undertaken by frc environmental and Worley Parsons in the
dry season between July 2011 and November 2011 (November 2012 for the Orana-Talinga
pipeline) and the wet season between December 2011 and February 2012 (February 2013 for the
Orana-Talinga pipeline). A summary of the findings is provided in this section, with detailed
methods and results provided in the AVARs (refer Appendix A).

3.1.

Methods

The aquatic ecological values of watercourses were described based on existing information and
detailed in-field assessments.
Existing information sources included:


surveys undertaken for the Australia Pacific LNG Project EIS,



searches for listed threatened species (such as the EPBC Act Protected Matters Search
Tool and DEHP Wildlife Online database),



published literature,

2

Sequencing is subject to land access, Cultural Heritage clearance, interfacing with third party
organisations and gas transportation requirements.
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surveys previously completed in the region by frc environmental, and



aquatic and watercourse information previously compiled by WorleyParsons and Australia
Pacific LNG.

Detailed in-field assessments were undertaken as a sub-set of representative sites. In summary,
in-field assessments were completed at all watercourse crossings on the Ruby, Orana and OranaTalinga pipelines, all major watercourse crossings on the Talinga–Condabri (gas and water)
pipelines and a sub-set (one third) of the minor watercourse crossings on the Talinga–Condabri
(gas and water) pipelines. In-field assessment sites for the minor watercourse crossings on the
Talinga–Condabri (gas and water) pipelines were selected using a risk based approach that took
into account representative stream orders (after Strahler 1952), habitats, erosion potential and
ecological features to adequately assess the range of potential impacts along the gas
transmission pipeline corridor. This was done based on review of existing information and
interpretation of aerial photography, and factors considered included:


stream order,



canopy cover and potential habitat,



connectivity,



nearby sites,



accessibility,



Regional Ecosystem (RE) sensitivity to stream bank modification i.e. endangered regional
ecosystems and those of concern,



areas known to contain species listed under the EPBC Act and the Nature Conservation
Act 1992, and



Erosive nature of soils (sourced from existing mapping).

Overall, surveys were completed at 21 sites during the dry season in-field assessments (3 sites on
the Talinga–Condabri (gas and water) pipeline, 5 sites on the Orana pipeline, 2 sites on the Ruby
pipeline and 11 sites on the Orana-Talinga pipeline) and at 23 sites during the wet season in-field
assessments (5 sites on the Talinga–Condabri (gas and water) pipeline, 5 sites on the Orana
pipeline, 2 sites on the Ruby pipeline and 11 sites on the Orana-Talinga pipeline).
At each of the in-field assessment sites, the following surveys were completed:


aquatic habitat, including in-situ water quality,



aquatic flora (macrophytes),



aquatic macroinvertebrates,



fish, and



other aquatic vertebrates (turtles and platypus).

Details regarding the exact location of the survey sites and the methods used for the above
surveys are presented in the AVARs (refer Appendix A).
Where a site was dry during the in-field assessment, aquatic habitat and macrophytes were still
assessed. Turtles and platypus were only surveyed at sites that had suitable habitat for these
species.
The results of the review of existing information and the in-field assessments are summarised
below. Site assessment sheets from the in-field assessments are presented as appendices to the
AVARs (refer Appendix A).
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Aquatic Habitat

A detailed description of aquatic habitat, including habitat bio-assessment scores for each infield assessment site, is presented in the AVARs (refer Appendix A).

3.2.1. Riparian Vegetation, Adjacent Land Use and Bank Stability
The region experiences summer-dominated flows as a result of the wet season. The dispersive
nature of the soils within the region leads to erosion during flow events. The land immediately
next to the riparian zone on all watercourses was predominantly used for grazing or agriculture
although some sections of the pipelines run within or adjacent to State Forest. The riparian
zone of watercourses crossed by the pipelines varied depending on surrounding land uses:
riparian vegetation was in-tact in forested areas but had been cleared in agricultural areas.
Riparian vegetation in the catchment is generally considered to be in poor condition due to
clearing (Phillips & Moller 1995). Roads, bridges or culverts, water extraction and river trust
activities are also significant disturbance factors within the catchments (Phillips & Moller 1995).
Bank erosion was present throughout the survey area, and was most extensive at sites with sandy
sediments and bare banks (Figure 3.1 and Figure 3.2). This is similar to the results found during
State of the Rivers surveys throughout the catchments (Phillips & Moller 1995).

Figure 3.1 Minor erosion at site CTKP2.5 on Sandy Creek on the Talinga–Condabri (gas and water)
pipelines in the dry season.
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Figure 3.2 Major erosion at site OTKP18.107 of a tributary on Wieambilla Creek on the Orana-Talinga
water pipeline in the dry season.

3.2.2. Channel Diversity and In-stream Habitat
Channel diversity was low at all sites in both seasons and generally limited to a single habitat
such as pool or run habitat, where water was present. Most of the minor watercourse crossings
were dry during both the dry season and wet season surveys, except for the majority of the
Orana-Talinga minor watercourses in the wet season survey. Bends and changes in water depth
are likely to provide some channel diversity during periods of flow, and some sites may support
riffle habitat under the right flow conditions. This is consistent with habitat in the wider region
(Phillips & Moller 1995).
In-stream habitat (i.e. structural elements) provides refuge and food for aquatic fauna such as
fish, turtles and macrocrustaceans. In-stream habitat was dominated by aquatic vegetation (i.e.
macrophytes), detritus, and / or large woody debris (Figure 3.3). Deep pools also provided
habitat for aquatic organisms and occurred at most sites where water was present. In-stream
habitat along the pipeline routes was dominated by aquatic vegetation (i.e. macrophytes)
(Figure 3.4) at sites where water was deep.
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Figure 3.3 Large woody debris at site CTKP17.8 (Condamine River).

Figure 3.4 In-stream vegetation at site CTKP2.5 (Sandy Creek).
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3.2.3. Habitat Bioassessment Scores
Habitat bio-assessment scores are derived using datasheets in the Australia-Wide Assessment of
River Health: Queensland AUSRIVAS Sampling and Processing Manual (DNRM 2001) by numerically
scoring nine habitat criteria. The sum of the numerical rating from each category produced an
overall habitat assessment score, which can then be allocated to one of four categories
(excellent, good, moderate and poor).
All sites had a moderate habitat bio-assessment score in the wet and dry seasons (Figure 3.5,
Figure 3.6 and Figure 3.7). The moderate scores at most sites were related to a low diversity of
habitat types, low diversity of substrate types and evidence of erosion.
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Figure 3.5 Habitat bioassessment scores at all sites on the Talinga–Condabri (gas and water) pipelines,
and thresholds for poor, moderate and good habitats.

Doc Ref: Q-1803-15-MP-0039 Revision: 2
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.

Page 29 of 68

Aquatic Values Survey and Management Plan

Plan

wet season survey
dry season survey

80

– not surveyed
70
moderate

Habitat Score

60
50
40
30
poor

20
10
–
0
OKP1.5

OKP3.8

OKP4.0

OKP5.4

OKP6.5

RKP2

RKP9

Figure 3.6 Habitat bioassessment scores at all sites on the Orana and Ruby pipelines, and thresholds for
poor, moderate and good habitats.
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Figure 3.7 Habitat bioassessment scores at all sites on the Orana-Talinga water pipeline, and thresholds
for poor to excellent habitats.
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3.2.4. Water Quality
Water temperature varied between sites depending on the season, time of day and site-specific
habitat.
The pH was generally within the ANZECC & ARMCANZ (2000) trigger value range, except in the
Condamine River (site CTKP17.8) in the dry season where it exceeded the trigger value range and
at the minor watercourse crossing of the Ruby pipeline (site RKP2.0) in the wet season where it
was below the trigger value range. The pH of watercourses on the Orana-Talinga pipeline were
highly variable between sites and surveys with pH below, within and above the ANZECC &
ARMCANZ (2000) trigger value range.
Electrical conductivity (a measure of salinity) varied between sites but was generally within the
ANZECC & ARMCANZ (2000) trigger value range, except in the Condamine River (site CTKP17.8),
in Nine Mile Creek (site OTKP2.458) and Wieambilla Creek (site OTKP9.653) in the dry season and
an unnamed tributary of Wieambilla Creek (site OTKP13.88) in the wet season, where it
exceeded the trigger value range.
The concentration of dissolved oxygen was below the relevant guideline range at most sites,
which is not unexpected for watercourses characterised by isolated pools (DERM 2009).
Turbidity was high and above the ANZECC & ARMCANZ (2000) trigger value range at all sites that
held water.

3.2.5. Aquatic Flora
A detailed description of aquatic flora (macrophytes), including the species and cover recorded
at each in-field assessment site, is presented in the AVARs (refer Appendix A).
Fifteen species of macrophyte were present at sites on the Talinga–Condabri (gas and water)
pipelines across both surveys, with the most common species being common rush (Juncus
usitatus) (Figure 3.8), spike rush (Eleocharis sp.) (Figure 3.9) and sedges (Cyperus spp.).
Eleven species of macrophytes were present at sites on the Orana-Talinga water pipeline in both
surveys, with the most commonly occurring species being sand rush (Juncus continuus) and leafy
flat sedge (Cyperus lusidus) (Figure 3.10).
Emergent macrophytes were the only growth form at all sites. The lack of submerged and
floating macrophytes in the watercourses reflected their ephemeral nature and suggested that
water levels fluctuated considerably and / or that the water column was likely to be highly
turbid throughout the year at most sites. Submerged macrophytes cannot survive dry periods
and high turbidity (high turbidity reduces light in the water column and inhibits photosynthesis);
emergent forms are most tolerant to dry conditions.

3.2.6. Exotic Species
No declared pests were recorded in the surveys. Typha spp. (bulrush / cumbungi), which was
present at one site on the Talinga–Condabri (gas and water) pipelines, is not a declared weed
under Queensland legislation, but it can become a pest species, and control is recommended.

3.2.7. Listed Threatened Species
Eleocharis blakeana (family Cyperaceae) and Fimbristylis vagans (fringing rush; family
Cyperaceae) have been recorded from, or are likely to occur in the Condamine-Balonne
catchment. These species are classified as near threatened under Queensland’s Nature
Conservation Act 1992 (as listed under the Nature Conservation (Wildlife) Regulation 2006).
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Eleocharis blakeana grows in ephemeral watercourses and is often associated with brigalow and
belah woodland and on clay soils (Harden 1993). Fimbristylis vagans (fringing rush; family
Cyperaceae) is associated with palustrine wetlands (DERM 2011c) but may also occur in other
ecosystems; other species of Fimbristylis are common in pastures of central Queensland
(Anderson 1993). These species were not recorded at any of the assessment sites.

Figure 3.8 Common rush (Juncus usitatus).

Doc Ref: Q-1803-15-MP-0039 Revision: 2
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.

Page 32 of 68

Aquatic Values Survey and Management Plan

Plan

Figure 3.9 Spike rush (Eleocharis sp.).

Figure 3.10 Leafy flat sedge (Cyperus lusidus)
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Aquatic Macroinvertebrates

A detailed description of aquatic macroinvertebrates, including scores for macroinvertebrate
indices at each in-field assessment site, is presented in the AVARs (refer Appendix A).
Macroinvertebrate communities were in moderate condition and indicative of the harsh
conditions and poor to moderate water and habitat quality of the watercourses in the survey
areas.
Taxonomic richness and PET richness of macroinvertebrates at sites had no obvious relationship
with overall habitat condition or stream order, indicating that changes in community composition
are likely to be related to site-specific factors such as habitat diversity and availability.
However, SIGNAL 2 scores were generally higher at higher-order streams (e.g. the Condamine
River), indicating that the permanent or semi-permanent pools in the larger watercourses may
provide more stable habitat, resulting in a larger proportion of sensitive macroinvertebrate taxa
compared to the smaller, more ephemeral watercourses.
A family bi-plot comparison of taxonomic richness and SIGNAL 2 scores on the Talinga-Condabri
(gas and water) pipelines showed that half the sites (2) were within quadrant 4, which indicated
that the macroinvertebrate communities were influenced by urban, agricultural or industrial
pollution. The remaining sites were within quadrant 2, which indicated that the
macroinvertebrate community was influenced by high salinity or high concentrations of nutrients
(which may be natural) (Figure 3.11). A family bi-plot of the Orana-Talinga water pipeline
showed the majority of sites fell within quadrant 2 and the remaining sites in quadrant 4; but it
should be noted that communities were affected by the recent heavy flows that impacted the
taxonomic richness at each site (Figure 3.12).
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Figure 3.11 SIGNAL 2 / family bi-plot in edge habitat at each site in the Talinga–Condabri (gas and
water) pipeline surveys.
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Figure 3.12 SIGNAL 2 / family bi-plot in edge habitat at each site in the Orana-Talinga water pipeline
surveys.

Freshwater prawns, shrimp and yabbies were caught at most sites. Freshwater shrimps (Atyidae)
and crayfish (Cherax sp.) were generally the most abundant and widespread species caught at
sites that held water.
The common yabby is listed as vulnerable on the International Union for Conservation of Nature
and Resources Red List of Threatened Species, but is not listed under the Commonwealth’s
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), or Queensland’s
Nature Conservation Act 1992.
No species, listed under the EPBC Act or the NC Act were caught.

3.4.

Fish

A detailed description of fish communities, including the species and abundance caught at each
in-field assessment site, is presented in the AVARs (refer Appendix A).
Nine species out of a known 26 in the Condamine Balonne catchment were caught in the field
surveys, including three exotic species (two of which are declared noxious in Queensland) (Table
3-1). The most abundant species caught in the Condamine-Balonne catchment were:


mosquitofish (Gambusia holbrooki) (Figure 3.13),



carp gudgeons (Hypseleotris spp.) (Figure 3.14 and Figure 3.15), and



spangled perch (Leiopotherapon unicolor) (Figure 3.16).

Diversity and abundance was highest in Sandy Creek (site CTKP2.5) on the Talinga-Condabri (gas
and water) pipeline. The composition and abundance of fish communities in ephemeral
waterways, such as those in the study area, are known to be highly variable both spatially and
temporally.
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The mitigation measures presented in Section 3 have been developed based on the assumption
that all watercourse crossing sites that held water during the surveys contain fish breeding
habitat.

Figure 3.13 Mosquitofish, caught in the Talinga–Condabri (gas and water) pipeline surveys.
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Figure 3.14 Carp gudgeon, caught in the Talinga–Condabri (gas and water) and Ruby pipeline surveys.

Figure 3.15 Carp gudgeon variant, caught in the Orana-Talinga pipeline surveys.

Figure 3.16 Spangled perch, caught in the Talinga–Condabri (gas and water) and Ruby Spur pipeline
surveys.
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Table 3-1 Fish species known from the Condamine-Balonne Catchment, and their presence / abundance
in the survey areas.

Family

Common Name

Species

Condamine-Balonne
Catchment

Current
Surveys

Ambassidae
Ambassis agassizii

Agassiz’s glassfish





Craterocephalus aciculums

Darling River hardyhead



–

Craterocephalus
stercusmuscarum

fly-specked hardyhead



–

bony bream





goldfish





common carp





Hypseleotris galii

firetail gudgeon





Hypseleotris klunzingeri

western carp gudgeon





Hypseleotris sp.

Midgley’s gudgeon



–

Hypseleotris sp. 2

Lake's carp gudgeon



–

Hypseleotris spp.

Carp gudgeon





Mogurnda adspersa

purple spotted gudgeon



–

Philypnodon grandiceps

flathead gudgeon



–

Melanotaenia duboulayi

crimson-spotted
rainbowfish



–

Melanotaenia fluviatilis

Murray River rainbowfish



–

mountain galaxias



–

river blackfish



–

Antherinidae

Clupeidae
Nematalosa erebi
Cyprinidae
Carassius auratus
Cyprinus carpio

a

a

Eleotridae

c

Melanotaeniidae

Galaxiidae
Galaxias olidus
Gadopsidae
Gadopsis marmoratus
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Species

Plan

Condamine-Balonne
Catchment

Current
Surveys

Percichthyidae
Macquaria ambigua

golden perch



–

Maccullochella peelii peelii

Murray cod



–

Neosilurus hyrtlii

Hyrtl's tandan



–

Tandanus tandanus

freshwater catfish



–

mosquitofish





guppy



–

Australian smelt



–

Bidyanus bidyanus

silver perch



–

Leiopotherapon unicolor

spangled perch





Plotosidae

Poecilidae
Gambusia holbrooki
Poecilia reticulata

b

a

Retropinnidae
Retropinna semoni
Terapontidae

Sources:(Berghuis & Long 1999; DPI 2002; EPA 2007; Marsden & Power 2007; frc environmental 2009a; b;
c; Hydrobiology 2009 and references cited therein)
a

exotic non-indigenous species

b

exotic non-indigenous species, declared noxious under the Fisheries Regulation 2008

c

The Hypseleotris genus contains numerous species which are known to hybridise, making identification
to species level difficult without genetic analysis.

3.4.1. Exotic Species
Schedule 6 of the Fisheries Regulations 2008 contains the glossary of scientific names for
particular fish other than regulated coral reef fin fish that are noxious or particular non
indigenous.
The mosquitofish is declared as noxious under the Fisheries Regulation 2008, and is considered a
pest by DEHP. Mosquitofish accounted for a high proportion of the catch at sites where they
were present, but were lower in abundance in the wet season than the dry season.
The goldfish (Carassius auratus) was caught at Sandy Creek (site CTKP2.5) in the dry season
survey and Wieambilla Creek (site OTKP9.653) in both the dry and wet season surveys. The
goldfish is not declared as noxious, but it is listed under schedule 6 of the Fisheries Regulation
2008 as non-indigenous.
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Carp (Cyprinus carpio) are a declared noxious species and are known from the CondamineBalonne catchment, and were recorded in the Condamine River (CTKP17.8) and Sandy Creek in
the wet season survey.

3.4.2. Murray Cod
The Murray cod (Maccullochella peelii peelii) is listed as vulnerable under the EPBC Act and is
found in the waterways of the Murray-Darling Basin (DEWHA 2009). Murray cod were not
recorded during the field survey, however they are known to occur in the Condamine River
system and they typically occur throughout the Murray-Darling Basin in all but the upper
tributaries of river systems (DEWHA 2007), where it is thought that there have been serious
declines in numbers due to habitat loss and declines in water quality (Kearney & Kildea 2001).
In-stream structures such as weirs have the potential to impact movement and migration of
Murray cod, although stocking programs in the river may mask the effects of this, and other
impacting processes, on populations of this species. Fingerlings are regularly stocked in a
number of impoundments on the Condamine River, including:


Miles, Dalby and Chinchilla weirs, and



Cooby and Leslie dams on tributaries of the Condamine River (Kearney & Kildea 2001).

Based on the above information, it is considered likely that there are Murray cod in the
Condamine River, and possible that they occur in the larger (third order and above) watercourses
crossed by the pipelines. However, it is considered unlikely that there are Murray cod at the
crossing locations for a significant amount of time (even in the Condamine River); that is, if they
are present, their presence is likely to be transitory.
In summary, it is considered that the construction and operation of the pipelines will not have a
significant impact on this species.

3.4.3. Listed Threatened Species
No species listed under the Commonwealth’s Environment Protection and Biodiversity
Conservation Act 1999 or Queensland’s Nature Conservation Act 1992 were caught in the
surveys. However potential habitat for Murray Cod was present at the Condamine River and
Sandy Creek crossings on the Talinga-Condabri (gas and water) pipeline routes, and Nine Mile,
Wieambilla and Cobbareena creeks on the Orana-Talinga water pipeline route. If Murray cod do
occur in these waterways, their presence is expected to be transient (and with the exception of
the Condamine River, restricted to periods of wet season flow).

3.4.4. Ecology of Fish in Survey Area
Each of the fish species found in the survey area requires some physical in-stream habitat for
shelter or for reproduction. A variety of physical aquatic habitat (e.g. woody debris and
substrate diversity) also supports diverse macroinvertebrate communities, which are prey to
many of the fish in the survey area. Most of the species in the survey area can tolerate a broad
range of water quality conditions. The common fish species are tolerant species that can live in
water characterised by low dissolved oxygen, high conductivity and relatively high turbidity
(Pusey et al. 2004).
Most of the species present in the study area are potadromous (i.e. complete entire life cycle in
freshwater), with some amphidromous species (i.e. move freely between freshwater and
saltwater during their life cycle) and catadromous species (i.e. live in freshwater and migrate to
saltwater to spawn).
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Many of the fish known in the region are native to intermittent and ephemeral systems of central
and western Queensland, and move up and downstream, and between different habitats, at
particular stages of their lifecycle (Cotterell 1998a; Marsden & Power 2007). Environmental
conditions in Australian rivers are extremely variable, and fish may need to move up and
downstream to avoid deteriorating water quality and the drying of reaches (Freshwater Fisheries
Advisory 1996; Kennard 1997). Stimuli for movement may include small and large discharge
events and increases in water temperature. That is, the majority of fish movement / migration
and spawning is likely to occur in the wet season; although many species can reproduce
throughout the year when conditions are suitable.
Further details on the ecology of the native species caught in the surveys are presented in the
AVARs (refer Appendix A).

3.5.

Turtles

No turtles were caught or sighted in the surveys and no obvious turtle nesting banks were
observed. There was an obvious lack of suitable habitat for turtles within the ephemeral
waterways of the catchment.
Within the Condamine-Balonne Catchment, four species of turtle have been recorded (DERM
2011a):


broad-shelled river turtle (Chelodina expansa),



snake-necked turtle (Chelodina longicollis),



saw-shelled turtle (Wollumbinia latisternum), and



Murray turtle (Emydura macquarii macquarii).

The broad-shelled river turtle and the Macquarie turtle were identified from the Condamine
Catchment in the Australia Pacific LNG EIS surveys (BAAM 2009). Each of these species are
native and have a wide-ranging diet including macrophytes, invertebrates and small vertebrates
(Wilson & Swan 2008). They may occur in the Condamine River, Nine Mile Creek, Wieambilla
Creek and Cobbareena Creek, but are unlikely to occur in the other watercourses crossed by the
Talinga-Condabri (gas and water) or Orana-Talinga water pipeline; or any watercourses on the
Ruby or Orana Spur pipelines.

3.6.

Other Aquatic Vertebrates

No platypus (Ornithorhynchus anatinus) were sighted during targeted observational surveys done
in the dry season at the sites that were considered to contain permanent water and suitable
platypus habitat (i.e. the Condamine River). While platypus are considered a priority species in
the survey area, their distribution is very sparse in the region (BAAM 2009). There was an
obvious lack of suitable habitat for platypus within the ephemeral waterways of the survey area.
No other aquatic vertebrates were recorded.

3.7.

Summary of Aquatic Ecological Values

The biological values of aquatic ecosystems within the study area are considered to be low to
moderate and consistent with those of the wider catchment. Environmental values are dictated
primarily by the ephemeral and intermittent nature of the region’s waterways; although
agricultural development within the region has influenced water quality and the physical
characteristics of aquatic habitats. Creeks in the study area are generally in moderate condition
and are characterised by low habitat diversity, cattle access to creeks, road crossings (that can
restrict passage of fish and other aquatic fauna) and invasion by exotic species.
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Physical water quality in the study area was poor to moderate during the surveys, and was
characterised by variable conductivity, high turbidity and low dissolved oxygen levels.
Biodiversity was low to moderate, with fish and macroinvertebrate species that are tolerant of
varying and often harsh conditions dominating communities in the study area. Nevertheless, the
major watercourses (i.e. stream order 3 and above) within the study area provide dispersal and
breeding habitat for the fish species that were recorded in the study area. Therefore,
macroinvertebrate and fish communities found within the study area are likely to contribute to
the success of downstream populations through movement/migration.
Turtles were not sighted or caught. There was a lack of suitable habitat for turtles in the
ephemeral watercourses of the study area, and no suitable breeding habitat (e.g. sandy nesting
banks) were observed adjacent to permanent or semi-permanent waterholes. No aquatic MNES
flora or fauna were recorded during the detailed surveys.

4. Potential Impacts of Open Cut Crossing
4.1.

Operation of Vehicles and Equipment

Both diesel and petrol are toxic to aquatic flora and fauna at relatively low concentrations. Spilt
fuel is most likely to enter the creeks via an accidental spill on the roads near creek crossings; or
when there are construction activities adjacent to waterways. A significant fuel spill to
waterways (in the order of tens or hundreds of litres) is likely to have a locally significant impact
on both flora and fauna, with the quantity spilt and the volume of water in the creeks being the
most significant factors influencing the length of stream impacted.
Risks associated with the spillage of fuels and other contaminants can be substantially reduced,
if not eliminated by implementing the mitigation measures outlined in the relevant pipeline EM
Plans.
Where fuels and oils have been managed in accordance with Australian Standard (AS) 1940-2004
and any spills have been effectively cleaned up, no residual impacts from spilt fuels and oils are
expected.

4.2.

Vegetation Clearing and Earthworks

There is a high potential for soil erosion and sedimentation following vegetation clearing and
earthworks, due to the intense seasonal rainfall and soil characteristics present on-site. This
could lead to impacts on aquatic ecology via increased turbidity and nutrient levels in these
waterways, as well as alteration of aquatic habitats. All erosion and sediment control
management and mitigation measures outlined in the relevant pipeline EM plans shall be adhered
to avoid potential impacts.

4.2.1. Increased Turbidity
Vegetation clearing and/or earthworks have the potential to increase sediment runoff to creeks,
resulting in elevated turbidity.
Increased turbidity may negatively impact fish and
macroinvertebrates because highly turbid water reduces respiratory and feeding efficiency (Karr
&amp; Schlosser 1978: cited in Russell & Hales 1993). Increased turbidity may also adversely
affect submerged macrophytes as light penetration (required for photosynthesis) is reduced.
Reduced light penetration can also lead to a reduction in temperature throughout the water
column (DNR 1998).
Turbidity in the Project area was relatively high: median turbidity was above the ANZECC and
ARMCANZ trigger value range at all sites. Based on the published tolerances of the species
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caught, most faunal communities in the study area are capable of living in turbid waters. Given
these background conditions, small increases in turbidity would be unlikely to have a significant
impact on aquatic ecology. Significant increases in turbidity could adversely impact the health,
feeding and breeding ecology of some species of macroinvertebrates and fishes, and macrophyte
growth at the crossing locations and downstream of the Project area.
The probability of increased turbidity resulting in impacts to aquatic ecology will be minimised
by implementation of an erosion and sediment control plan specific to each site. Details on sitespecific erosion and sediment controls will be determined by suitably qualified professionals at
time of construction to suit the current conditions.

4.2.2. Decreased Habitat for Aquatic Fauna
Vegetation clearing and earthworks near and within the waterways of the Project area may
decrease the diversity of habitats for aquatic fauna. Habitats (apart from the general bed and
banks), which might be of importance to aquatic fauna, include large and small woody debris,
detritus, tree roots, boulders, undercut banks, overhanging and trailing bank vegetation. All are
features of waterways in the survey area.
In-stream structure is an important habitat component and territory marker for many fish and
macroinvertebrates. Many species live on or around particular structural features. These
might provide shelter from temperature, current and predators; contribute organic matter to the
system; and be important for successful reproduction. Australian fish species typically spawn
either on in-stream vegetation or on hard surfaces like cobbles, boulders, and woody debris.
The deposition of fine sediments can decrease in-stream bed roughness and habitat diversity and
may result in existing pools being filled in. Within the minor tributaries throughout the Project
area, significant impact is unlikely. These streams would only carry stormwater flows and they
do not generally hold water. However, in larger watercourses (second order and higher) such as
Sandy Creek and the Condamine River, sediment deposition could lead to a decrease in habitat
diversity and a reduction in the number of pools available as ‘refuge’ habitat in the dry season.
If appropriate erosion and sediment control measures are in place, it is unlikely that available
habitat will decrease.
A decrease in habitat available for aquatic fauna would lead to a decline in the abundance and
diversity of both macroinvertebrate and fish communities in the creeks, and potentially also on
dependant predators (such as birds, reptiles and small mammals). The rehabilitation and
revegetation of riparian zones and the stabilisation of earthworks using vegetation may offset
the potential decrease in available habitat, once construction is complete.

4.3.

Creek Crossings

Construction of crossings for pipelines and tracks may disturb sediments, leading to increases in
localised turbidity and sediment deposition. When construction is carried out during the dry
season, these impacts will be minimal or absent, although a highly localised loss of aquatic flora
may be expected within the construction footprint. The impacts of disturbance to habitat will
be highly localised and are considered acceptable in both a local and regional context, as
appropriate control measures will be implemented. However, after the installation of crossings,
the newly formed bed and banks on the higher order streams may continually erode due to the
high flows that occur in the region in the wet season. This may result in an increase in channel
width and a loss in channel definition.
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4.3.1. Pipelines
From an aquatic ecology perspective open trench construction of the pipeline crossings is
considered to be appropriate for all crossing sites if construction takes place in the dry season.
A temporary waterway barrier works approval will be required for construction of access tracks
and the open trench pipeline crossings where flow is isolated, at sites with a large bankfull
stream width (i.e. the width between the top of the high flow banks, as defined in DEEDI 2010):
in this case, Sandy Creek and the Condamine River on the Talinga–Condabri (gas and water)
pipelines and Nine Mile (at OTKP5.98 only), Cobbareena and Wieambilla creeks on the OranaTalinga water pipeline (refer to site assessment sheets in the AVARs, Appendix A). Approvals
may also be required for other sites if construction does not meet other criteria in the selfassessable code (DEEDI 2010), e.g. if the barrier will be in place for more than 42 calendar days.
If construction occurs in the wet season, open trench construction is considered appropriate for
minor crossings, where the construction site is isolated and flows are diverted around the
workspace. Impacts associated with this will be minimised if the isolation is designed in
accordance with the Australian Pipeline Industry Association Code of Practice and other relevant
standards (e.g. AE 2001; APIA 2009). Open trench construction is not recommended at site
CTKP17.8 (Condamine River) or CTKP2.5 (Sandy Creek) during the wet season due to significant
flows and the possible presence of Murray cod. The Condamine River will be HDD, regardless of
water flow, for reasons other than aquatic ecology.

4.3.2. Access Tracks
Bed-level ford crossings are considered suitable for use as access tracks on the first and second
order streams in the study area, where they are designed and constructed in accordance with
the Code for Self-assessable Development (Temporary Waterway Barrier Works) WWBW02
January 2013.
Where construction is done in the wet season, flumes (pipe culverts) will maintain access during
times of flow. In order to maintain fish passage, the use of flumes is also recommended for third
order streams and above (e.g. Sandy Creek), irrespective of season.

4.3.3. Water quality monitoring
Water quality can be impacted during construction. The acceptable water quality guidelines for
freshwater systems are outlined in Table 4-1. Mitigation measures to achieve these are outlined
in Section 5.
Table 4-1 Guidelines for water quality parameters in freshwater systems in the current survey.

Parameter

Dissolved Oxygen

Units

ANZECC & ARMCANZ Trigger Values

% saturation

90-110

pH units

6.5–7.5

µS/cm

30–350

pH
electrical conductivity
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Units

turbidity

ANZECC & ARMCANZ Trigger Values

NTU

2–25

Source ANZECC & ARMCANZ (2000)
–

not available

µS/cm = microSiemens per centimetre
NTU = nephelometric turbidity unit

Where the results for any of the parameters exceed the water quality objectives, results at the
downstream site are to be compared to results at the upstream site. Where results at the
downstream site are more than 10% above or below the result for the upstream site, it is
recommended that construction cease and that stormwater and erosion and sediment control
measures be revised prior to re-commencement of construction.
Monitoring should be done by an appropriately qualified professional in accordance with the
Monitoring and Sampling Manual (DERM 2010b), which includes requirements for quality
assurance / quality control measures such as the daily calibration of water quality meters.

4.3.4. Disposal for hydrostatic test water
There will be no disposal of hydrotest water directly to surface waters. The release of any
hydrotest water is subject to the conditions of the EA and in accordance with the relevant EM
Plan.
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5. Mitigation and Management of Impacts
The objectives of the mitigation and management relating to minor and major crossings are to:


Avoid and minimise impacts on riparian, aquatic and water dependent flora and fauna;



Protect flora and fauna during construction and operation, including reduction or
disruption to habitat part of any potential listed species habitat; and



Rehabilitate disturbed riparian areas including use of locally sources species.

As conditions and potential impacts of crossings vary between minor and major, relevant
measures have been developed to ensure that the objectives outlined above are met.
This section details the general mitigation measures that will be applied to all crossings.
Detailed mitigation measures relevant to each waterway crossing are provided in the AVARs
(Appendix A).
Table 5-1 Key mitigation and management measures to be implemented at all crossings
Management measures to be implemented to mange flow and fish passage during
construction


Crossings will be constructed during no to low flow periods.



Open cut will only occur during high to moderate flows in crossings identified as suitable
in Table 6-1.



If flowing water is present, it will be maintained downstream by using appropriately
sized pumps or flume piping. Design and installation of temporary waterway barriers will
be in accordance with the Waterway Barrier Works Development Approvals May 2012 and
Fish Habitat Management Operational Policy FHMOP008



Where access tracks are constructed across the watercourse, disturbance to fish passage
and fish habitat will be minimised by (Cotterell 1998b):



-

Constructing access tracks in the dry season,

-

Ensuring the access track is as narrow as possible,

-

Installing flume pipes that are as large as reasonably practical in diameter,

-

Ensuring that the bottom of the flumes are below bed level, and natural bed
material and / or rocks and gravel are placed in the bottom of the flumes,

-

Ensuring flumes are maintained so that they remain free of debris, and

-

Ensuring work area is reinstated once the crossing is removed, including reinstatement of the bed and bank shape and revegetation of the banks.

If flowing water is present upstream and downstream dams will be installed on the edge
of the workspace, to maximise the area of the workspace. These dams will:
-

be constructed of an appropriate material for each creek (e.g. steel plates, flumes,
sand bags or aquadam), and

-

be made impermeable by using polyethylene liner and sand bags.

Doc Ref: Q-1803-15-MP-0039 Revision: 2
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.

Page 46 of 68

Aquatic Values Survey and Management Plan





Plan

Fish salvage and handling will be taken in accordance with the Department of
Agriculture, Fisheries and Forestry (DAFF) guideline: Fish Salvage Guidelines (DPI&F
2004). The following mitigation and management measures are to be implemented for all
aquatic fauna (including turtles) during construction;
-

Once flow is diverted from isolated workspaces, environmental advisors will check
for stranded fish and fauna (except state/ federal protected turtles). Stranded fish
and fauna will be captured and translocated to suitable waterholes downstream of
the workspace by a suitably-qualified environmental advisor. Waterholes will be in
the same waterway (to prevent the transfer of exotic fish or aquatic disease);

-

handling of protected turtle species during construction is to be conducted by
personnel who hold a rehabilitation permit. Handling will comply with the conditions
of the relevant permit;

-

fish, macrocrustaceans and turtles capture will be done utilising equipment
appropriate to the waterways and species present (this is likely to include
electrofishing, seine nets and set traps);

-

aquatic fauna will be released carefully, by placing the container in the water and
allowing the fauna to swim away;

-

aquatic fauna will be handled with wet hands during relocation activities to minimise
the damage to the animal;

-

fish will be placed in suitably sized receptacles as soon as possible to minimise the
handling time.

The dams will be removed via the following method;
-

The upstream dam will be slowly removed to allow water to flush sediment from the
workspace area.

-

Sediment-laden water is pumped into sumps or onto vegetation.

-

Operation of the clean-water pumps will sustain flow beyond the downstream dams
until the downstream dam is removed. and

-

Pump intakes will be screened, with openings no larger than 2.54 mm, to ensure that
no fish are trapped.



The duration of any temporary diversion must be limited to the minimal time required
for the crossing.



Rehabilitation of micro habitat features will be undertaken during and prior to the
removal of the waterway barrier. This will include as appropriate:
-

bed and bank re-profiling;

-

stream bed rehabilitation; and

-

reinstatement of micro habitat features such as boulders and large woody debris.
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Management measures to be implemented to protect hydrology of watercourse during
crossing construction


Crossings have been located away from complex meanders and steep banks, where
possible.



Crossings, including vehicular and maintenance tracks, will, within the constraints or
engineering design, be at right angles to the direction of flow to minimise associated
scour potential.



The pipeline route has been selected to avoid direct impact to artesian mound springs.



Existing crossings have been utilized where available.



Temporary stream flow diversions will be undertaken during periods of very low water
flow, with consideration of short-term weather forecasting to avoid any potential for
flooding during the crossing.



Temporary stream flow diversions will be removed as soon as the pipeline construction
has been completed and the bed and banks will be stabilised. Diverted water will be
discharged (i.e. flume and dam & pump crossings) back into the watercourse.



Schedulers will remain vigilant regarding flood warnings, receiving daily weather reports
and subscribing to flood warning services where available.

Management measures to be implemented to manage storm water at watercourses during all
construction phases


Storm water will be managed by diverting run-off around disturbed areas to stable
ground, through the use of berms upslope from the watercourse and installing erosion
and sediment control structures.



Areas will be revegetated as soon as practicable after the completion of commissioning
to facilitate the assimilation and infiltration of storm water.

Management and Rehabilitation requirements to protect terrestrial ecology such as riparian
vegetation, ecosystems and sensitive flora and fauna in and around crossings during
construction


All crossings have been selected taking into account terrestrial and aquatic ecology,
terrain, construction constraints and engineering design constraints.



Where any populations of protected species are identified, measures will be taken to
avoid or minimise the impact on these species. Consideration will be given to the
narrowing of the ROW to a safe construction width to avoid damage or loss of these
species.



All identified populations of protected species will be documented in the Pre Clearance
survey reports for each pipeline section.



No protected species will be cleared without the appropriate permits being in place.



Prior to clearing of riparian vegetation, photographic evidence will be taken of crossing
area to be disturbed as reference for restoration.



Where safe to do so riparian vegetation will be trimmed rather than removed, especially
large canopy trees.



The riparian vegetation to be maintained at watercourses until construction is imminent.
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If regrowth trees within this buffer require removal, it should be done by hand.


Flagging will be used to mark significant riparian vegetation and large canopy trees that
are to be retained.



Temporary stabilisation of the banks at watercourse crossing points will be installed
using protective materials until vegetative cover is re-established.



All watercourses with fringing riparian woodland or floodplain eucalypt woodland will be
crossed at right angles to minimise the distance transected. The ROW will not exceed
30m within this habitat.



The pipeline route has been subjected to terrestrial and aquatic ecological assessments
and has been realigned to avoid mature trees with hollows and permanent waterholes
and billabongs.



Migratory species are addressed in the Threatened Fauna Management Plan (TFMP) (QLNG01-15-MP-0113).



Construction activities within and near crossing will be restricted to dry weather during
dry or low flow conditions where reasonably practicable.



Weed management will be implemented to prevent the introduction and spread of exotic
and flora species to waterways. Activities will also be undertaken in accordance with the
Weed and pest management plan of the relevant Pipeline EM Plans (Talinga – Condabri Q4093-15-MP-0001, Condabri-Talinga Water Q-4528-15-MP-0001, Orana Q-4319-15-MP0001, Ruby Q-4910-15-MP-0001 and Orana-Talinga Q-4328-15-MP-0002).



Water will not be transferred between water catchment systems, unless it has been
treated to remove any pest fish and other aquatic species.



Rehabilitation and revegetation will commence as soon as construction is completed and
will promote plant growth and maintain groundcover.



Diverted hydrological flows will be reinstated post construction to minimise subsequent
disturbance to vegetated areas and reduce erosion potential leading to sediment runoff.
Revegetation will be based on existing local vegetation and soil type characteristics in
accordance with the Eastern High Pressure Gas Network and Water Pipelines
Rehabilitation Plan (Q-1803-15-MP-0030).



Access to the constructed ROW will be restricted to the required vehicles and equipment
to promote the rehabilitation of surrounding riparian habitat.

Management of water quality during crossing construction


Monitoring of in-situ water quality will occur daily during construction when the
workspace is isolated from flow, for the following parameters:

-

water temperature,

-

conductivity,

-

pH, and

-

turbidity.



Two sites will be monitored at each creek crossing construction location: where access
allows 50m upstream of the construction site, and one 50m downstream. The results
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should be compared to the relevant water quality objectives outlined in Table 4-1.
Management measures to be implemented to control erosion and sediment in and around
crossing


Erosion and sediment control measures will be installed in accordance with the Erosion
and Sediment Control plan of the relevant Pipeline EM Plans (Talinga – Condabri Q-409315-MP-0001, Condabri-Talinga Water Q-4528-15-MP-0001, Orana Q-4319-15-MP-0001,
Ruby Q-4910-15-MP-0001 and Orana-Talinga Q-4328-15-MP-0002). Sediment fencing or
alternative device will be erected around active erosion adjacent to watercourses as
needed to facilitate stability.



Erosion and sediment control measures (e.g. contour banks, earth banks, turn off drains,
silt fences) will be installed and maintained In accordance with the relevant erosion and
sediment control procedures.



Erosion control measures such as silt fences, berms and drains will be appropriately
maintained.



Monitoring will note the condition of such measures and the need for remedial action.



Clearing of slopes leading to watercourses will be delayed, where safely practicable,
until construction of the crossing is imminent



Erosion control measures will be installed on slopes to prevent and/or minimise erosion
and sedimentation risk.



Vegetation will be reinstated immediately prior to construction to facilitate soil
retention.

General good practice management measures to be implemented in and around watercourses


Vehicle maintenance areas, portable refuelling stations and storage of fuels, oils and
batteries will be undertaken within bunded areas, designed and constructed in
accordance AS1940 (1940-2004) – The storage and handling of flammable and
combustible liquids (as is proposed) and are located above the Q100 flood level of nearby
waterways and dams



All spills of contaminants over 20L will be reported to an Environmental Advisor (or
delegated person).



Appropriate spill containment kits will be available, and used for the cleanup of spills in
the field. Equipment that is susceptible to spills and/or leakages will have a spill kit
within 5 m of the equipment at all times. The kits will contain equipment for cleanup of
both spill on land or in dry creek beds, and spills to water (such as floating booms).

Monitoring requirements to be implemented to protect aquatic values for watercourse
crossings


Daily monitoring will be conducted during the watercourse crossings with standing or
flowing water at the crossing point, during works in a watercourse and following
significant rainfall events. Monitoring of water quality 50m upstream and 50m
downstream for the following parameters will be carried out: water temperature,
conductivity, pH, turbidity and litter.



Visual monitoring of hydrocarbons (slicks or sheens on the water), sediment deposition,
erosion and bank stability downstream of watercourse crossings.
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Visual inspection of pipeline watercourse crossings for erosion, bank stability of the
pipeline easement and in particular, the condition of watercourse bed, banks and
riparian vegetation will be inspected in accordance with the Eastern High Pressure Gas
Network and Water Pipelines Rehabilitation Monitoring Program (Q-1803-15-MP-0031).



Upon completion of the construction and rehabilitation, each crossing location will be
inspected by an ecologist to verify the rehabilitation measures have been completed to a
standard suitable for maintaining long-term ecological values of the watercourse.
Detailed in-field aquatic assessments during rehabilitation will be completed at the same
survey sites for the pre-construction dry and wet season assessments. These surveys will
be completed prior to the first -wet season following construction, to allow for the
aquatic ecological values to recover and to assess the stability of the bed and banks.
The monitoring methods used will be consistent with those used for the pre-construction
surveys to allow a direct comparison of results.



Where the post-construction surveys indicate a decline in aquatic values, additional
rehabilitation measures will be recommended and further follow-up surveys completed
until there is recovery of the pre-construction aquatic values.

Hydrostatic test water


Hydrostatic test water will be re-used where practicable, thereby minimizing the
volumes required.



At no stage will hydrotest water be released directly to surface waters.



All hydrotest water disposed will be in accordance EA conditions

Corrective Actions to be implemented at watercourses


Where erosion and sediment control devices are found to not be in accordance with the
relevant erosion and sediment control management plan, work in the affected area will
cease and the control devices will re-established to meet the design criteria prior to
recommencing works.



Construction activities in watercourses will cease where a major rainfall event is
forecast that will create heavy flows in the watercourse. Work must not re-commence
until a site inspection has determined that the watercourse has returned to stable flow
(or no flow) conditions.



If weed or pest species are detected within project areas, corrective action must be
undertaken in accordance with the Weed and pest management plan of the relevant
Pipeline EM Plans (Talinga – Condabri Q-4093-15-MP-0001, Condabri-Talinga Water Q4528-15-MP-0001, Orana Q-4319-15-MP-0001, Ruby Q-4910-15-MP-0001 and Orana-Talinga
Q-4328-15-MP-0002).This can include controlled use of herbicide sprays in dry
watercourses or physical capture and removal of pest species from infected waterways
by a licensed operator.



Additional temporary water diversions will be installed if ephemeral watercourses are
likely to flow during construction of crossings.



Re-enforced bank stabilisation measures must be implemented at any sites subject to
ongoing erosion and scouring.



Additional rehabilitation and/ or revegetation of disturbed areas must be undertaken in
accordance with the EHPGN and Water Pipelines Rehabilitation Plan (Q-1803-15-MP-
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0030) and RRRMP (Q-LNG01-15-MP-0107).

Management measures to be implemented during operation of the pipelines


Routine inspections of crossings will be conducted to ensure riparian vegetation has
developed in accordance with the EHPGN and Water Pipelines Rehabilitation Plan (Q1803-15-MP-0030) and RRRMP (Q-LNG01-15-MP-0107).



Bank and scour protection measures associated with the crossings will be maintained and
monitored.



Vehicular access to crossings for inspection and maintenance work for the pipeline will
be restricted to stable crossing points.



Temporary stabilization, where applicable to the banks at crossing points will be
installed using protective materials until vegetation cover is re-established.



Riparian vegetation will be maintained in accordance with the EHPGN and Water
Pipelines Rehabilitation Plan (Q-1803-15-MP-0030) and RRRMP (Q-LNG01-15-MP-0107).



Measures, as set out in the relevant Pipeline EM Plans (Talinga – Condabri Q-4093-15-MP0001, Condabri-Talinga Water Q-4528-15-MP-0001, Orana Q-4319-15-MP-0001, Ruby Q4910-15-MP-0001 and Orana-Talinga Q-4328-15-MP-0002), will be carried out to ensure
erosion and scouring and introduction or spread of weed species at crossings are avoided.
Where impacts of this nature are identified, responses to rectify the issue will be
immediately implemented.



If water is required during operations any water extraction pumps will be fitted with
filters to ensure that translocation of noxious fish species is avoided.
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6. Suitability of Construction Methodology
It has been determined through the assessment that site specific mitigation measures outlined in
AVARs in Appendix A adequately protect against adverse impacts to the aquatic values. A
summary of these assessments is outlined Table 6-1.
Open cut crossings have been identified as a suitable methodology for all crossings3 during dry or
low flow conditions based on the outcomes of the survey.
During times of moderate to high flows at Sandy Creek (CTKP 2.5), construction crews will wait
until flow recedes, to protect against adverse impacts to aquatic values, particularly potential
presence of Murray cod.
To enable rapid assessment of flow conditions during construction, flow is defined as:

3



Low flow conditions are considered to be situations where the crossing site is dry,
contains pooled water or there is flow but water levels are contained to the low flow
channel (as determined by bank shape and vegetation features).



Moderate flows are considered to represent times when there is flow in the watercourse
and the water is at mid-height on the bank.



High flows represent times when the water level is above the middle of the bank.

The Condamine River is to be HDD on the basis of other constraints (e.g. cultural heritage)
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Table 6-1 Summary of aquatic assessment and mitigation and management

Watercourse crossing

Location

Crossing
Type
(Stream
Order)

Potential
Impact to
aquatic
values

Major
(3)

Yes – Wet
season

Aquatic Values
score
Dry

Wet

Moderate

Moderate
to High

Construction methodology and Mitigation and management
Condition

Key values
Dry

Wet

Talinga – Condabri (gas and water)
Sandy Creek

CTKP 2.5

 Diverse range of sediment





types,
Impacted by cattle access,
Erosion on steep banks,
Low diversity of aquatic flora
and fauna,
Communities dominated by
tolerant species, including
exotic species.

 In-stream habitat –

diverse substrate types
and or macrophytes,
 Provide breeding or
dispersal habitat for
fish.

Open cut

Avoid access track construction during wet conditions. Avoid
open cut crossing in wet season where high flows are present;
wait for flows to reduce.
Otherwise open trench (unless otherwise specified in site
assessment sheets) with following mitigation measures in low
flow:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required where
workspace is isolated.

Use trenchless methods (HDD) during moderate to high flow
where geotechnical constraints permit.
Tributary of Sandy
Creek

Tributary of Condamine
River

Tributary of Condamine
River

Condamine River

CTKP 4.3

CTKP 8.7

CTKP 11.5

CTKP 17.8

Minor
(1)

Minor
(1)

Minor
(1)

Major
(8)

No

Low

Low

 Undefined, shallow channel
 Variety of ground cover from

bare earth, terrestrial plants,
grasses, shrubs and trees
with some aquatic species
present.
 Dry at the time of survey.
No

Low

Low

 Shallow channel;
 Varity ground cover from

exposed substrate through to
terrestrial plants, grasses,
shrubs and small trees with
some riparian species
present.

No

Yes

Low

Moderate

Low

Moderate

 Ephemeral stream in a

fenced grassy paddock used
for grazing cattle.
 No defined banks or channel
present, stream unconfined
and only likely to flow
following prolonged heavy
rain.

 Diverse in-stream habitat in a






local context
Low diversity and abundance
of aquatic flora and fauna
Only tolerant species caught
Impacted by water resource
development and surrounding
land uses
No turtles caught
Unlikely to support platypus

 Limited to no in-stream

habitat –diverse or
substrate types
 Aquatic vegetation
found on or in channel
consisting mostly of
rush (Juncus) and sedge
(Cyperus).

 Substrate was

dominated by sand with
some cobbles, gravel
and silt,
 Small stream present at
time of survey.

Riparian vegetation
composed predominantly
of native terrestrial
grasses with a few shrubs
and trees.

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Self-assessable code for temporary waterway barrier works is
unlikely to be applicable if isolation is required.

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.

 In-stream habitat (large
woody debris)
 Riparian vegetation
 Semi-permanent /
permanent water body

HDD being used

HDD

Ruby
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Watercourse crossing

Tributary of Wilkie
Creek

Tributary of Wilkie
Creek

Location

RKP 2.0

RKP 9.0

Plan

Crossing
Type
(Stream
Order)

Potential
Impact to
aquatic
values

Major
(1)

No

Minor
(1)

No

Aquatic Values
score
Dry
Low

Low

Construction methodology and Mitigation and management
Condition

Key values

Wet
Moderate

Low

Dry

 Channel consisted of isolated
pools of 35 cm depth, with
sandy substrates.

 The substrate material was

dominated by silt and clay
material. The upstream land
use was forest and pastoral.

 In-stream habitat (large
woody debris)
 Riparian vegetation
 Semi-permanent /
permanent water body

 Limited to no in-stream
habitat –diverse or
substrate types

Open trench
(highly likely to
be dry).

Wet
Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.

Orana
Tributary of Wambo
Creek

Tributary of Wambo
Creek

Tributary of Weiambilla
Creek

OKP 1.5

OKP 3.8

OKP 4.0

Minor
(1)

Minor
(1)

Minor
(1)

No

No

No
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Low

Low

Low

Low

Low

Low

 Site dry at time of survey.

Upstream land use was
pastoral.
 Watercourse characterised by
a well defined, sinuous
stream, with single-benched
banks and gravelly sand base.

Riparian vegetation was
composed of Juncus,
Fuirena spp., Eucalyptus,
Acacia, Callitris and
Casuarina. Overhanging
vegetation provided leaf
litter.

Open trench
(highly likely to
be dry).

 Upstream channel was sandy,

 Tree zone spanning

Open trench
(highly likely to
be dry).

with changing morphology
within the wider channel that
was characterised as sinuous
however the channel is not
very defined, with gently
sloping shallow banks.
 Channel substrate was
comprised of mostly sand.

either side of the
channel bank.
 No overhanging trailing
bank vegetation on
either the left or right
bank.
 Overhanging vegetation
provided leaf litter and
food to downstream
communities when in
flow.

 Flood plain with surrounding

 No capacity to retain

state forest and pastoral land
use upstream.
 The site was characterised as
a slight depression with a
substrate dominated by sand.

water or provide
habitat to aquatic
fauna when not in flow,
due to the location
within the upper
headwaters and the
geomorphology.

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.
Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.
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Watercourse crossing

Tributary of Wieambilla
Creek

Tributary of Wieambilla
Creek

Location

OKP 5.4

OKP 6.5

Plan

Crossing
Type
(Stream
Order)

Potential
Impact to
aquatic
values

Minor
(1)

No

Minor
(1)

No

Aquatic Values
score
Dry
Low

Low

Construction methodology and Mitigation and management
Condition

Key values

Wet
Low

Low

Dry

 Channel bed was comprised

of 20 % gravel and 80 % sand.
Flood plain with no defined
channel. State forest and
pastoral upstream land use.

 Watercourse not

 Tree zone spanning

both sides of the banks.
The riparian zone
consisted of some bare
ground, grass and large
trees (> 10 m).

 No habitat for fish,

distinguishable from
surrounding scrub.
 Flat slope. Braiding and
anabranching headwater
overflow path through trees.
 The flow paths at all three
sites are very shallow and
wide with a gentle slope,
which would allow sheet
runoff to occur.

however the flow path
would convey leaf litter
and other food particles
downstream for aquatic
fauna.
 No capacity to retain
water or provide
habitat to aquatic
fauna when not in flow,
due to the location
within the upper
headwaters and the
geomorphology.

 Very defined channel.
 Varity of terrestrial plant

 In-stream habitat (large

Open trench
(highly likely to
be dry).

Wet
Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required.

Orana-Talinga
Tributary of Nine Mile
creek

Nine Mile creek

Nine Mile creek

OTKP 1.67

OTKP 2.458

OTKP 5.980

Minor
(1)

Major
(3)

Minor
(3)

Yes – Wet
season

Yes – Wet
season

Yes – Wet
season

Moderate

Moderate

cover from, grasses, shrubs
and small trees with some
riparian species present.
 Communities dominated by
tolerant species, including
exotic species.
Moderate

Moderate

 Shallow runs to deep pools.
 Varity ground cover from

exposed substrate through to
terrestrial plants, grasses,
shrubs and small trees with
some riparian species present
 Communities dominated by
tolerant species, including
exotic species.
Moderate

Moderate

 Low diversity and abundance





Wieambilla Creek

OTKP 9.653

Major
(4)

Yes – Wet
season
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Moderate

Moderate
to High

of aquatic flora and fauna
Only tolerant species caught
Impacted by water resource
development and surrounding
land uses
No turtles caught
Impacted by cattle access,

 Combination habitat of runs
and deep pools

woody debris)
 Riparian vegetation
 Semi-permanent /
permanent water body
 Provide breeding or
dispersal habitat for
fish.

 In-stream habitat (large
woody debris)
 Riparian vegetation
 Semi-permanent /
permanent water body
 Provide breeding or
dispersal habitat for
fish.

 In-stream habitat (large
woody debris)
 Riparian vegetation
 Semi-permanent /
permanent water body

 Dense tree zone

spanning both sides of
the banks. The riparian

Open trench
(highly likely not
flowing but pools
will be present).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Self-assessable code for temporary waterway barrier works is
likely to be applicable if isolation is required

Open trench
(highly likely not
flowing but pools
will be present).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Self-assessable code for temporary waterway barrier works is
likely to be applicable if isolation is required

Open trench
(highly likely not
flowing but pools
will be present).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Self-assessable code for temporary waterway barrier works is
unlikely to be applicable if isolation is required

Open trench
(highly likely not

Avoid if possible, otherwise open trench with following
mitigation measures:
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Watercourse crossing

Location

Plan

Crossing
Type
(Stream
Order)

Potential
Impact to
aquatic
values

Aquatic Values
score
Dry

Construction methodology and Mitigation and management
Condition

Wet

Dry

 Substrate dominated by sand.
 Inset channel was sandy,
with unstable morphology
within a larger more stable
and defined channel.
 Communities dominated by
tolerant species, including
exotic species.
Cobbareena Creek

Tributary of Wieambilla
Creek

Tributary of Wieambilla
Creek

Tributary of Wieambilla
Creek

Tributary of Wieambilla
Creek

OTKP 12.395

OTKP 13.186

OTKP 13.88

OTKP 15.820

OTKP 18.107

Major
(4)

Minor
(1)

Minor
(1)

Minor
(1)

Minor
(1)

Yes – Wet
season

No

No

Yes – Wet
season

No
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Moderate

Low to
Moderate

Low to
Moderate

Moderate

Moderate

Key values

Moderate

Moderate

Low to
Moderate

Moderate

Moderate

 Low diversity and abundance

zone consisted of little
bare ground, grass and
large trees (> 10 m).
 It was also observed
that the creek was
utilised by native
terrestrial fauna

flowing but pools
will be present).

 In-stream habitat (large

Open trench
(highly likely not
flowing but pools
will be present).

of aquatic flora and fauna
 Only tolerant species caught
 Impacted by water resource
development and surrounding
land uses
 No turtles caught

woody debris)
 Riparian vegetation
 Semi-permanent /
permanent water body

 Ephemeral stream in a

 Little capacity to retain

fenced grassy paddock with
some trees (<10m) used for
grazing cattle.

 Ephemeral stream in a

fenced grassy paddock with
some trees (<10m) used for
grazing cattle.

 Very narrow and shallow

channel within large flood
plain
 Varity ground cover from
exposed substrate through to
terrestrial plants, grasses,
shrubs and small trees with
some riparian species
present.
 Communities dominated by
tolerant species, including
exotic species.

 Channel was sandy, with

changing morphology within
the wider channel that was
characterised as sinuous with
very defined sloping steep
and shallow banks.
 Channel substrate was
comprised of mostly sand
 Very low levels of water
flowing during wet season,

water or provide
habitat to aquatic
fauna when not in flow,
due to the location
within the upper
headwaters

 Little to no capacity to

retain water or provide
habitat to aquatic
fauna when not in flow,
due to the location
within the upper
headwaters

 Tree zone spanning

both sides of the banks.
The riparian zone
consisted of some bare
ground, grass and large
trees (> 10 m).

 Dense tree zone

spanning both sides of
the banks. The riparian
zone consisted of some
bare ground, grass and
large trees (<10 m).

Wet

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Self-assessable code for temporary waterway barrier works is
unlikely to be applicable if isolation is required

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Self-assessable code for temporary waterway barrier works is
unlikely to be applicable if isolation is required

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required

Open trench
(highly likely to
be dry).

Avoid if possible, otherwise open trench with following
mitigation measures:

 Isolate work area and maintain flow with pumps,
 Fish salvage and water quality monitoring required.
Unless otherwise specified in self-assessment sheets, selfassessable code for temporary waterway barrier works is likely
to be applicable if isolation is required
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Watercourse crossing

Location

Plan

Crossing
Type
(Stream
Order)

Potential
Impact to
aquatic
values

Aquatic Values
score
Dry

Construction methodology and Mitigation and management
Condition

Key values

Wet

Dry

Wet

however very clear evidence
of extremely high flows of
water through channel during
flood events.
Tributary of Nine Mile
creek

off main
pipeline
route (10)

Minor
(1)

No

Low

Low

 Watercourse not

 No habitat for fish,

however the flow path
would convey leaf litter
and other food particles
downstream for aquatic
fauna.
 No capacity to retain
water or provide
habitat to aquatic
fauna when not in flow,
due to the location
within the upper
headwaters

Construction not
planned for this
site.

Construction not planned for this site.

distinguishable from
surrounding scrub.
 Flat slope. Braiding and
anabranching headwater
overflow path through trees.
 The flow paths at all three
sites are very shallow and
wide with a gentle slope,
which would allow sheet
runoff to occur.

Tributary of Nine Mile
creek

off main
pipeline
route (11)

Minor
(1)

No

Low

Low

 Watercourse not

 No habitat for fish,

Construction not
planned for this
site.

Construction not planned for this site.
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distinguishable from
surrounding scrub.
 Flat slope. Braiding and
anabranching headwater
overflow path through trees.
 The flow paths at all three
sites are very shallow and
wide with a gentle slope,
which would allow sheet
runoff to occur.

however the flow path
would convey leaf litter
and other food particles
downstream for aquatic
fauna.
 No capacity to retain
water or provide
habitat to aquatic
fauna when not in flow,
due to the location
within the upper
headwaters
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7. Post-construction Monitoring
Upon completion of the construction and reinstatement, each crossing location will be inspected by an
ecologist to verify that the rehabilitation has been completed to a standard suitable for protecting the
ecological values of the watercourse in the long-term.
Detailed in-field aquatic assessments will also be completed at the same sites surveyed for the preconstruction dry and wet season assessments. It is proposed that these surveys be completed in the first
post-wet season following construction, to allow time for the aquatic ecological values to recover, and
to assess the stability of the bed and banks after the wet season. The monitoring methods used will be
consistent with those used for the pre-construction surveys, to allow a direct comparison of results.
Where the post-construction surveys indicate that there has been a decline in aquatic values, additional
rehabilitation measures will be recommended, and further follow-up surveys completed until there is
recovery of the pre-construction aquatic values.
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8. Conclusions and Summary
The aquatic ecological condition of freshwater aquatic ecosystems within the survey area is typically
poor to moderate and consistent with what is known of the wider catchment. Agricultural development,
in particular grazing and access to watercourses by cattle, road crossings and weirs have impacted on
freshwater aquatic habitats and communities in the survey area.
Physical water quality in the survey area was moderate during the survey and characterised by high
turbidity and low dissolved oxygen levels. Electrical conductivity was variable and likely related to local
geology and the evapoconcentration of salts in receding pools.
Aquatic biodiversity is low to moderate, generally with low diversity and coverage of macrophytes, low
to moderate macroinvertebrate diversity and low to moderate fish diversity and fish species that are
generally tolerant of the varying and often harsh conditions that characterise ephemeral and
intermittent streams. Three non-indigenous, exotic fish species were caught in these surveys; two are
declared noxious (mosquitofish and carp). However, it is considered that most waterways provide
breeding and dispersal habitat for native fish, and are likely to contribute to the success of downstream
populations through movement / migration.
No Commonwealth or State listed aquatic flora or fauna species were recorded during the field surveys.
However, the Murray cod may occur in the higher order streams of the Condamine–Balonne catchment
during the wet season (i.e. the Condamine River and Sandy Creek).
The potential impacts of fuel handling and vegetation clearing associated with construction of the
pipelines can be minimised if the recommended mitigation measures are implemented. Specific
recommendations for all sites assessed in the field survey have been included in the site assessment
sheets in the AVARs in Appendix A.
The Project is unlikely to impact on any listed vulnerable or endangered aquatic species or ecological
communities (as listed under State or Commonwealth legislation), or conversationally significant
habitats, if appropriate mitigation measures are put in place.
The impact assessment demonstrates that, where the appropriate mitigation measures are used, there
will be only a low magnitude of impact to the local aquatic environments of survey area, and regional
impacts will be minimised as far as practical.
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10. Appendices
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Appendix A – Aquatic Values Assessment Reports
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Summary
This report has been prepared for Australia Pacific LNG (APLNG) as part of the
Environmental Management Plan (EM Plan) for construction and maintenance of the
Ruby and Orana gas and water pipelines. The objectives of the report are to:
⋅

describe the aquatic habitat (including in situ water quality), flora and fauna
occurring and likely to occur in the waterways affected by pipeline crossings of
watercourses

⋅

discuss potential direct and indirect impacts of the pipeline crossings on aquatic
ecosystems, and

⋅

describe proposed mitigation measures for protecting or enhancing aquatic
ecological values.

The proposed construction route for the Ruby pipeline will cross two unnamed tributaries
of Wilkie Creek, which flows north into the Condamine River. The two tributaries flow
through State forest plantation areas, before reaching Wilkie Creek. The proposed
construction route for the Orana pipeline will cross two unnamed tributaries of Wambo
Creek, which flows north into the Condamine River, and three unnamed tributaries of
Wieambilla Creek, which flows west into the Condamine River.
The dry season surveys were carried out by WorleyParsons in June 2011. The wet
season surveys were carried out by frc environmental in February 2012. The results of
both surveys are included in this report.
All watercourse crossings are over headwaters of small, ephemeral first order streams,
within the Condamine-Balonne River catchment. The aquatic value at all proposed
watercourse crossings was found to be low to moderate. During the dry season, all
proposed creek crossings were dry. In the wet season, all sites except RKP2.0 on the
Ruby pipeline were dry.

Relevant Legislation
Murray cod (Maccullochella peelii peelii), which is listed as vulnerable under the
Environment Protection and Biodiversity Conservation Act 1999, is known from th
Cndamine Catchment. However Murray Cod are unlikely to occur at these sites due to
lack of habitat and lack of watercourse connectivity.
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The construction or raising of waterway barrier works during pipeline construction at these
sites will fall within requirements for self-assessable development under the Fisheries Act
1994 in terms of bank-full width.

Aquatic Ecological Values
Aquatic habitat was low at all proposed creek crossings, except RKP2.0 on the Ruby
pipeline, due to their ephemeral nature and poor capacity to retain water. Site RKP2.0
was the only site that had sufficient water for aquatic habitat, and at the time of sampling
in February 2012, consisted of isolated shallow pools, up to 35 cm deep. At the time of
the dry season and wet season surveys, these pools were disconnected and extended
downstream of the proposed pipeling crossing. Some maintained aquatic habitat during
the dry season. There were also shallow rainfall puddles at site OKP1.5 on the Orana
pipeline route. At most sites flood debris was present, caught in trees and bushes within
the riparian zones.
Aquatic flora were surveyed at site RKP2.0 on the Ruby pipeline route.
The
macroinvertebrate communities reflected the ephemeral nature of the watercourse, and
only two native fish species, which are common in the region, were caught.
During flow periods, following rainfall, the creeks will provide food and temporary foraging
habitat for fish and other mobile fauna. Sediment and leaf litter will also be transported
downstream during periods of flow.

Aquatic Habitat at Proposed Pipeline Crossings
Riparian vegetation had been cleared at most proposed creek crossing sites along the
Orana pipeline route. Riparian vegetation along the Ruby pipeline route was intact, and
within State forest. Some sections have been cleared for an existing gazetted road.
In general, banks were moderately stable. There evidence of erosion, where water was
present. Surface sediment in bed habitat was dominated by sand at most sites.
Channel diversity was low at all sites and limited to pool habitat, where water was present.
The upper reaches of some of the tributaries had barely discernable stream channels. No
riffle habitat was observed in the surveys. Bends and changes in water depth are likely to
provide some channel diversity during periods of flow. In-stream habitat at all sites was
limited and comprised aquatic plants, woody debris and detritus.
In situ water quality was characterised by high turbidity.
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There were at eight species of emergent aquatic plants in the survey area. Due to the
ephemeral nature of the survey sites, no submerged or floating taxa were recorded. The
aquatic floral communities consisted of common sedges and rushes. Site RKP2.0 on the
Ruby pipeline route had the highest percent cover and greatest species richness. No
exotic or listed threatened macrophytes were recorded during the surveys.

Potential Impacts and Mitigation Measures
The potential impacts of fuel handling, vegetation clearing and construction of pipeline
trenches can be minimised if the recommended mitigation measures are implemented.
Construction and maintenance of the Orana and Ruby pipelines are unlikely to impact on
any listed vulnerable or endangered aquatic species or aquatic ecological communities
(as listed under State or Commonwealth legislation), or significant aquatic habitats,
provided appropriate mitigation measures are implemented.
There will be very low impact to local aquatic environments at the pipeline creek crossings
within the survey area. There is unlikely to be any adverse impact to the regional aquatic
ecosystem.
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Introduction

This report has been prepared for Australia Pacific LNG (APLNG) as part of the
Environmental Management Plan (EM Plan) for the construction and maintenance of the
Ruby and Orana gas and water pipelines. The objectives of the report are to:
⋅

describe the aquatic habitat (including in situ water quality), flora and fauna
occurring and likely to occur in the waterways affected by pipeline crossings of
watercourses

⋅

discuss potential direct and indirect impacts of the pipeline crossings on aquatic
ecosystems, and

⋅

describe proposed mitigation measures for protecting or enhancing aquatic
ecological values.

1.1

Project Background

The proposed pipelines are located in the Condamine Balonne River catchment. The
Condamine Balonne River catchment covers an area of 124 500 km 2, and includes
several major rivers:
⋅

Condamine River

⋅

Balonne River

⋅

Culgoa River

⋅

Narran River, and

⋅

Maranoa River (DERM 2010a).

The Condamine Balonne River extends for approximately 500 km and is a major tributary
of the Darling River, located in the upper Murray Darling River catchment. Its boundaries
to the east and north are formed by the Great Dividing Range (approximately 1400 m
above sea level (ASL)) near Toowoomba and Warwick, while its southern boundary
comprises the much lower Herries Range (800 m ASL). The western boundary comprises
the Dogwood Creek sub-catchment, which flows into the Condamine River where it
becomes the Balonne River (Clayton et al. 2008).
The use of water resources in the catchment includes:
⋅

irrigated agriculture
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⋅

urban water supply

⋅

mining

⋅

stock use, and

⋅

domestic use (DERM 2010a).

1.2

Orana Pipeline

Five watercourse crossings will be required for the construction of the Orana Pipeline. All
watercourse crossings are over headwaters of small, ephemeral first order streams. No
wetlands of high ecological value are located within the catchment of the tributaries for the
Orana pipeline crossings. The nearest site of significance is the Balonne River Floodplain
which is located 443 km downstream of the Orana pipeline crossings. Detailed in-field
aquatic ecology assessments were done at two sites in the dry season and the wet
season (Figure 1.1):
⋅

site OKP1.5 – unnamed first order tributary of Wambo Creek

⋅

site OKP3.8 – unnamed first order tributary of Wambo Creek

⋅

site OKP5.4 – unnamed first order tributary of Nine Mile Creek

⋅

site OKP6.5 – unnamed first order tributary of Nine Mile Creek, and

⋅

site OKP4.0 – unnamed first order tributary of Nine Mile Creek.

1.3

Ruby Pipeline

Two watercourse crossings will be required for the construction of the Ruby Pipeline. All
watercourse crossings are over headwaters of small, ephemeral first order streams. No
wetlands of high ecological value are located within the catchment of the tributaries for the
Ruby pipeline crossings. The nearest site of significance is the Balonne River Floodplain
which is located 545 km downstream of the Ruby pipeline crossings. Detailed in-field
aquatic ecology assessments were done at two sites in the dry season and the wet
season (Figure 1.2):
⋅

site RKP2 – unnamed, disconnected first order drainage line, within Braemer State
Forest, which flows into state forest plantation to the west of Wilkie Creek, and

⋅

site RKP9 – unnamed first order tributary within Braemer State Forest, which flows
to Wilkie Creek.
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Relevant Legislation and Guidelines

2.1

Commonwealth’s
Environment
Conservation Act 1999

Protection

and

Biodiversity

Any actions that are likely to have a significant impact on a matter of national
environmental significance are subject to assessment under the Commonwealth’s
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) approval
process.
With respect to aquatic ecology, matters of national environmental significance unlikely to
be impacted by the Project include:
⋅

world heritage places or national heritage places, as there are no world heritage or
national heritage places within the waterways of the Project area or within 5 km of
the Project area

⋅

migratory species, as no migratory aquatic species are known from the survey
area

⋅

Commonwealth marine areas, as the Project is more than approximately 1500 km
or more from Commonwealth marine waters (where the Murray Darling Basin
terminates at Lake Alexandrina, near Encounter Bay in South Australia)

⋅

Ramsar wetlands (wetlands of international significance) as the nearest Ramsar
wetland, the Narran Lakes Nature Reserve, is approximately 520 km downstream
of the Project area

⋅

the Great Barrier Reef Marine Park, as the waters of the Condamine Balonne
River Catchment do not flow to the Great Barrier Reef Marine Park, and

⋅

nuclear actions, as they are not relevant to this Project.

The Murray cod (Maccullochella peelii peelii) cod is listed as vulnerable under the EPBC
Act and is found in the waterways of the Murray Darling Basin (DEWHA 2009).
The Murray cod is found in a range of warm-water habitats in the waterways of the Murray
Darling Basin (DEWHA 2007b), however it prefers deeper-water habitats around habitat
structures such as boulders, logs, undercut banks and overhanging vegetation (Allen et
al. 2002). In-stream woody debris is particularly important to this species, with adults
establishing home territories around a particular snag (DEWHA 2007b). This species
migrates upstream (up to 120 km upstream) during spring and early summer to spawn
(Kearney & Kildea 2001; Hydrobiology 2009), the adults then return to their home territory
(DEWHA 2007b).
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Murray cod are known from the Condamine River system (DEWHA 2007b), where there
appears to have been a serious decline in numbers due to habitat loss, and declining
water quality (Kearney & Kildea 2001). In stream barriers (e.g. weirs) have the potential
to impact movement of Murray cod, although stocking programs in the river may mask the
effects of this restriction, and other impacting processes. Fingerlings are regularly
stocked in a number of impoundments on the Condamine River, including:
⋅

Miles, Dalby and Chinchilla weirs, and

⋅

Cooby and Leslie dams on tributaries of the Condamine River (Kearney & Kildea
2001).

The Murray cod is highly unlikely to occur at the watercourse crossings for the Ruby and
Orana pipelines. Further information regarding the ecology of the Murray cod is
presented in Section 4.4.
There are no threatened or endangered aquatic ecological communities known or
expected to occur in the survey area.

2.2

Queensland Fisheries Act 1994

Waterway Barriers
Under Part 5, Division 3A, Subdivision 3 (76G) of the Queensland Fisheries Act 1994
(Fisheries Act), a waterway barrier works approval is needed to build any structure across
a freshwater waterway, whether it is temporary or permanent. Waterway barriers are
likely to be required for constructing access tracks and pipeline crossings across the
minor watercourses along the alignment.
The construction or raising of waterway barrier works may be either assessable or selfassessable development, depending on the nature of works. Construction of pipeline
crossings for these first order streams will meet the criteria for self-assessable
development with regards to bank-full width (DEEDI 2010), and as such a development
approval will not be required, as long as the other criteria for self-assessable development
(such as construction time) are met.

Non-Indigenous and Noxious Fish
Non-indigenous and declared noxious species are listed under the Fisheries Regulation
2008. Two declared noxious fish are known from the Condamine Balonne River
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Catchment and have been caught in the survey area: carp (family Cyprinidae) and
mosquitofish (Gambusia holbrooki) (DPIF 2011; frc environmental 2011b). Details on fish
species observed during field survey are presented in Section 4.4.

Fish Habitat Areas
There are no fish habitat areas in the Project area.

2.3

Queensland Nature Conservation Act 1992

Native flora and fauna species are protected in Queensland under the Nature
Conservation Act 1992 (NC Act); extinct in the wild, endangered, vulnerable, near
threatened and least concern species are listed in the Nature Conservation (Wildlife)
Regulation 2006 (NCWR).
Eleocharis blakeana and Fimbristylis vagans have been recorded from, or are likely to
occur in the Condamine River Catchment. These species are classified as near
threatened under the NC Act and NCWR.
Eleocharis blakeana (Blake’s spikerush) grows in ephemeral watercourses and is often
associated with brigalow and belah woodland and on clay soils (Harden 1993).
Fimbristylis vagans (fringing rush) is associated with palustrine wetlands (DERM 2011a)
but may also occur in other ecosystems; other species of Fimbristylis are common in
pastures of central Queensland (Anderson 1993).
No listed aquatic floral (aquatic flora) or faunal species have been recorded within 20 km
of the survey area (DERM 2011c) or were recorded during the in-field assessments
(Section 4).

2.4

Queensland’s Environmental Protection Act 1994

The Queensland Environmental Protection Act 1994 (EP Act) is the key legislation for
environmental management and protection in Queensland. The environmental values of
waterways in Queensland are protected under the EP Act and the subordinate
Environmental Protection (Water) Policy 2009 (EPP Water).
Environmental Values (EVs) and Water Quality Objectives (WQOs) have been
established for many waterways in Queensland under Schedule 1 of the EPP Water. The
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EPP Water defines an indicator for an EV as a property that can be measured or decided
in a quantitative way. WQOs are numerical concentrations or statements for indicators
that protect a stated EV and are generally developed based on the review of the available
site-specific information relevant to each EV.
The EVs of waters to be enhanced or protected under the EPP Water are:
⋅

biological integrity of a modified aquatic ecosystem

⋅

suitability for recreational use

⋅

suitability for minimal treatment before supply as drinking water

⋅

suitability for agricultural use, and

⋅

suitability for industrial use.

Specific EVs and WQOs have not been prescribed for the Condamine-Balonne
Catchment. The EVs and WQOs of waterways in the region were therefore considered by
addressing water quality guidelines. The Australian and New Zealand Water Quality
Guidelines for Fresh and Marine Waters (the national guidelines) (ANZECC & ARMCANZ
2000) was therefore used to decide the appropriate EVs and WQOs, as discussed in
Section 3.1.
The identified EVs and WQOs for the Project area are presented in Section 4.1 (Aquatic
Habitat).

2.5

Queensland Water Act 2000

The purpose of the Queensland Water Act 2000 (Water Act) is to provide for the
sustainable management of water and other resources. Under Section 269 of the Water
Act, a riverine protection permit is required to:
⋅

remove vegetation in a watercourse, lake or spring

⋅

excavate in a watercourse, lake or spring and / or

⋅

place fill in a watercourse, lake or spring.

As such, approval under the Water Act will be required for creek crossings or for placing
infrastructure such as access tracks within watercourses (that meet the definition of a
watercourse under the Water Act) within the Project area.
The Water Act requires Water Resource Plans (WRPs) and associated Resource
Operations Plans (ROPs) to be prepared for developed water resources. The ‘Water
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Resources (Condamine and Balonne) Plan’ received final approval in August 2004, and
the amended ‘Condamine and Balonne Resource Operation Plan’ received final approval
in December 2011.

2.6

Wetlands of National, State or Regional Significance

Lacustrine (e.g. lakes) and palustrine (e.g. swamps) wetlands, and riverine systems (e.g.
river and creek channels) have been mapped within the survey area in the Department of
Environment and Heritage Protection’s (DEHP’s) wetland mapping program (Figure 1.1
and Figure 1.2). No wetlands of national, state or regional significance are within the
survey area, and the pipelines do not cross any palustrine or lacustrine wetlands.
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3

Methods

3.1

Aquatic Habitat

Aquatic Habitat of the Study Area
Aquatic habitat was assessed in the dry season by WorleyParsons in June 2011. A wet
season assessment was carried out by frc environmental in February 2012.

In Situ Snapshot
Based on the Australian River Assessment System (AUSRIVAS) protocol described in the
Queensland AUSRIVAS Sampling and Processing Manual (DNRM 2001), the in-stream
habitat condition at each site was assessed based on the following parameters:
⋅

habitat bioassessment scores
−

bottom substrate / available cover

−

embeddedness

−

velocity / depth

−

channel alteration

−

bottom scouring and deposition

−

pool / riffle, run / bend ratio

−

bank stability, and

−

bank vegetative stability and streamside cover

⋅

reach environs (land immediately next to the riparian zone)

⋅

bank erosion

⋅

substrate composition (silt / clay, sand, pebble, cobble and boulder)

⋅

channel diversity (pool / riffle / run), and

⋅

in-stream habitat (in-stream vegetation and substrate characteristics).

Stream diagrams were also completed, and included in the crossing assessment sheets
(Appendix A).
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Habitat Bioassessment Scores
The habitat bioassessment score datasheets (DNRM 2001) were used to numerically
score nine criteria, which were then allocated to one of four categories (excellent, good,
moderate and poor). The sum of the numerical rating from each category produced an
overall habitat assessment score (Table 3.1):
⋅

Excellent >110,

⋅

Good 75–110,

⋅

Moderate 39–74, and

⋅

Poor ≤38.

Table 3.1

Habitat bioassessment scores used to derive overall condition categories.
Category Score Range

Habitat Category

Excellent

Good

Moderate

Poor

Bottom substrate / available
cover

16–20

11–15

6–10

0–5

Embeddedness

16–20

11–15

6–10

0–5

Velocity / depth category

16–20

11–15

6–10

0–5

Channel alteration

12–15

8–11

4–7

0–3

Bottom scouring & deposition

12–15

8–11

4–7

0–3

Pool / riffle, run / bend ratio

12–15

8–11

4–7

0–3

Bank stability

9–10

6–8

3–5

0–2

Bank vegetative stability

9–10

6–8

3–5

0–2

Streamside cover

9–10

6–8

3–5

0–2

111–135

75–110

39–74

0–38

Total (Habitat Bioassessment
Score for the Site)

Water Quality
The objective of the water quality sampling was to describe water quality at each of the
sites at the time of survey, to compliment interpretation of biological data.
Spot water quality measurements were taken at each wet site using a properly calibtrated
Hydrolab QUANTA water quality meter. The following parameters were measured:
⋅

water temperature
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⋅

conductivity

⋅

pH

⋅

dissolved oxygen, and

⋅

turbidity.

Measurements were compared to the Australian and New Zealand Environment and
Conservation Council and Agriculture and Resource Management Council of Australia
and New Zealand (ANZECC and ARMCANZ) values for upland streams in south-east
Australia (ANZECC & ARMCANZ 2000) (Table 3.2).
Table 3.2

ANZECC and ARMCANZ Water Quality Guidelines for upland streams.

Parameter

Units

ANZECC and
ARMCANZ Value for
Upland Streams

ºC

–

% saturation

90–110

pH units

6.5–7.5

µS/cm

30–350

Temperature
Dissolved oxygen
pH
Conductivity
Turbidity

NTU

a

2–25

Aquatic Flora
The aquatic flora community at each site was assessed along a 100 m reach at each site.
Plants were identified, and the following was recorded:
⋅

taxonomic richness

⋅

growth form of each species (submerged, floating (free-floating or rooted) and
emergent)

⋅

total percent cover (% of substrate (bed / bank) covered by each species), and

⋅

whether the plant was native or exotic to Australia.

Aquatic flora species were identified in the field, where practical. Representative
specimens were collected for identification in the laboratory (or by the Queensland
Herbarium, if required).
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The Census of Queensland Flora 2007 (Herbarium 2007) was used to classify aquatic
flora as native or exotic. Total percent cover of listed species, under the Commonwealth’s
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) or the Nature
Conservation (Wildlife) Regulation 2006 (NCWR), was determined for each site.
Aquatic flora with a submerged growth form predominantly grow beneath the surface of
the water, although flowers may project above the water surface and some leaves may
float on the water surface (e.g. Sainty & Jacobs 2003).
Aquatic flora with a floating growth form can be either free-floating or rooted (Sainty &
Jacobs 2003). Free-floating species are usually not attached to the substrate, whereas
rooted species are attached to the substrate and normally have at least the mature leaves
floating on the water surface (Sainty & Jacobs 2003).
Aquatic flora with an emergent growth form, are rooted in the substrate and the stems,
flowers and most of the mature leaves project above the water surface (Sainty & Jacobs
2003).

3.2

Macroinvertebrates

Macroinvertebrate Samples
At each aquatic habitat site, one sample from the bed habitat and one sample from the
edge habitat were collected. This sampling followed the methods in the Queensland
AUSRIVAS sampling manual, and was designed to provide a broad description of
macroinvertebrate communities, rather than a quantitative assessment (DNRM 2001). A
standard triangular-framed, macroinvertebrate sampling net with 250 µm mesh was used
to collect the samples. In this method a 10 m long section of bed or edge habitat was
disturbed, and a sample collected by sweeping the net through the disturbed area.
The sampling of macroinvertebrates was conducted under Queensland Scientific Licence
WISP05080608 issued to frc environmental.

Macrocrustacean Samples
Macrocrustaceans (e.g. prawns, shrimps and yabbies) were caught during fish surveys,
using a combination of electrofishing, seine netting and bait trapping (see Section 3.4).
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Sample Processing
All samples were preserved in methylated spirits and returned to frc environmental’s
Brisbane laboratory, where they were sorted, counted and identified to the lowest practical
taxonomic level (in most instances family), to comply with AUSRIVAS standards and
those described by Chessman (2003).

Calculation of Indices
Abundance, taxonomic richness, PET richness and SIGNAL 2 scores were calculated for
each sample. These indices were used to indicate the current ecological health of
surveyed waterways.

Abundance
Abundance is the total number of macroinvertebrates.

Taxonomic Richness
Taxonomic richness is the number of taxa (in this assessment, typically families).
Taxonomic richness is a basic, unambiguous and effective diversity measure. It is
however, affected by arbitrary choice of sample size. Where all samples are of equal
size, taxonomic richness is a useful tool when used in conjunction with other indices.
Richness does not take into account the relative abundance of each taxon, so rare and
common taxa are considered equally.

PET Richness
While some groups of macroinvertebrates are tolerant to pollution and environmental
degradation, others are sensitive to these stressors (Chessman 2003). Plecoptera
(stoneflies), Ephemeroptera (mayflies), and Trichoptera (caddisflies) are referred to as
PET taxa, and they are particularly sensitive to disturbance. There are typically more PET
families within sites of good habitat and water quality than in degraded sites. PET taxa
are often the first to disappear when water quality or environmental degradation occurs
(EHMP 2007). The lower the PET score, the greater the inferred degradation.
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SIGNAL 2 Scores
SIGNAL (Stream Invertebrate Grade Number — Average Level) scores are also based on
the sensitivity of each macroinvertebrate family to pollution or habitat degradation. The
SIGNAL system has been under continual development for over 10 years, with the current
version known as SIGNAL 2. Each macroinvertebrate family has been assigned a grade
number between 1 and 10 based on their sensitivity to various pollutants. A low number
means that the macroinvertebrate is tolerant of a range of environmental conditions,
including common forms of water pollution (e.g. suspended sediments and nutrient
enrichment).
SIGNAL 2 scores are weighted for abundance. The scores take the relative abundance of
tolerant or sensitive taxa into account (instead of only the presence / absence of these
taxa). The overall SIGNAL 2 score for a site is based on:
⋅

the total of the SIGNAL grade

⋅

multiplied by the weight factor for each taxon, and

⋅

divided by the total of the weight factors for each taxon.

SIGNAL 2 scores are interpreted in conjunction with the number of families found in the
sample. This is achieved using a SIGNAL 2 / Family bi-plot (Chessman 2003). The plots
are divided into quadrants, with each quadrant indicative of particular conditions (Figure
3.1). Interim quadrant boundaries for edge / alcove habitat in Australia (for the MurrayDarling Basin between 400 m and 200 m elevation) were used in this survey (Chessman
2001).
No biological indicators have been established under the Queensland Water Quality
Guidelines for the Condamine-Balone River Catchment.
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Figure 3.1

3.3

Quadrant diagram for SIGNAL 2 / Family bi-plot.

Fish

Fish communities were surveyed using electrofishing and bait trapping (Table 3.3).
Field sampling followed the methods presented in the Monitoring and Sampling Manual
(DERM 2010b). These methods were adapted, where appropriate, to suit local
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conditions. All available habitats (pool, riffle, run, bend) were fished at each site.
Electrofishing was conducted in accordance with the Australian Code of Electrofishing
Practice 1997.
The life-history stage, abundance and the apparent health of every fish caught were
recorded. Specimens that were unable to be identified in the field were euthanised and
returned to the laboratory for identification.
The sampling of fishes was conducted under General Fisheries Permit No. 140240 and
Animal Ethics Approval No. CA 2009/03/343 issued to frc environmental.
Table 3.3
Site
RKP2

Fishing effort at each site for the Ruby pipeline.
Method

Habitat

Date
2012-02-9

Time
In

Time
Out

1145

1335

–

1 h 50 m

Settings

Effort

small bait
traps (5)

pool

opera traps (3)

pool

1145

1335

–

1 h 50 m

backpack
electrofishing

pool

1200

1230

300 V

504 s

12 Hz
pulse width
30 ms

Data Analysis
Fish communities at each site were assessed for:
⋅

taxonomic richness (total number of species caught at a site)

⋅

total abundance (total number of individuals caught at a site)

⋅

abundance of exotic species, and

⋅

abundance of species listed under the EPBC Act or NC Act.

AquaticAquatic Values Assessment: Ruby and Orana Pipelines

17

frc environmental

3.4

Turtles

None of the watercourses crossed by the pipelines provided suitable turtle habitat,
therefore turtles were not assessed.

3.5

Other Aquatic Vertebrates

None of the watercourses crossed by the pipelines provide suitable platypus habitat,
therefore the presence of platypus was not assessed.
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4

Description of Existing Environment

4.1

Geomorphology and Aquatic Habitat

The region experiences summer-dominated flows as a result of the wet season. The
dispersive nature of the soils within the region leads to erosion during flow events. The
proposed Ruby pipeline will cross headwaters of the Wilkie Creek tribuaries, which are a
fluvial production zone, supplying sediment for downstream reaches of the creeks through
erosion and sediment transport. The proposed Orana pipeline will cross headwaters of
Wambo Creek and Wieambilla Creeks. These are also fluvial production zones for
downstream sediment.

Bank Stability of the Study Area
The banks were stable at sites on the Orana pipeline alignment. At site RKP2.0 on the
Ruby pipeline route there was evidence of bank instability, erosion and undercutting in
both the dry season and the wet season (Figure 4.1). Some local catchment erosion was
also present. At site RKP9.0 on the Ruby pipeline route there was no evidence erosion or
gullying in the dry season, although some gullying and erosion was evident in the dry
season further downstream from the pipeline crossing sites. Edge habitat consisted of silt
and clay, with good bank stability, and good bank vegetative stability.
Figure 4.1
Bank instability at site RKP2.0.
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Regional Bank Stability
Banks in the upper Condamine Catchment during the State of the Rivers survey were
stable to very stable, however most banks showed signs of erosion due to livestock or
clearing of riparian vegetation (Phillips & Moller 1995).

Substrate Characteristics of the Study Area
The substrate at all sites sampled consisted of unconsolidated sand, silt and clay with with
some gravel (Figure 4.2). In-stream bed morphology at the only site where there was
aquatic habitat, consisted mostly of sand with some silt and cobble (Figure 4.3).

100

Silt/Clay (<0.05mm)
Sand (0.05-2mm)
Gravel (2-4mm)
Pebble (4-64mm)

Percent Coverage

75

Cobble (64-256mm)
Boulder (>256mm)
Bedrock
– not surveyed

50

25

–

–

–

0
OKP1.5

Figure 4.2

OKP3.8

OKP4.0

OKP5.4

OKP6.5

RKP2

RKP9

Edge / backwater morphology at each site.
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Silt/Clay (<0.05mm)

100

Sand (0.05-2mm)
Gravel (2-4mm)
Pebble (4-64mm)

Percent Coverage

75

Cobble (64-256mm)
Boulder (>256mm)
Bedrock
– not surveyed

50

25

–

–

–

–

–

OKP4.0

OKP5.4

OKP6.5

–

0
OKP1.5

Figure 4.3

OKP3.8

RKP2

RKP9

Bed morphology at site RKP2.

Channel Diversity of the Survey Area
Channel diversity was low at all sites and generally limited to pool habitat, where water
was present. No riffle habitat was observed in the surveys; however, there is potential for
this habitat type during periods of flow at most sites. Bends and changes in water depth
are likely to provide some channel diversity during periods of flow.
There were no discernable stream channels or creek banks at sites OKP5.4 and OKP6.5
on the Orana pipeline route.

Regional Channel Diversity
During the State of the Rivers survey, channel diversity in the upper Condamine
Catchment was low or very low. It generally only consisted of two habitats: pool and riffle.
A range of sediment types was recorded for the upper Condamine Catchment; however
substrate composition throughout was mostly silt / clay, with coarser sediment in the riffle
habitats (Phillips & Moller 1995).
Channel diversity in the current survey was also low and only consisted of pool habitat.
Surface sediments at sites were mostly silt / clay and sand.
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Reach Environs and Riparian Vegetation of the Survey Area
The reach environs (i.e. land immediately next to the riparian zone) for the Orana pipeline,
ranged from mixed open woodland to open grasslands or scrub.
At site OKP1.5, riparian vegetation spanned approximately 20 m from the channel on both
banks (Figure 4.4). It consisted of some grass, some small trees and few large trees (> 10
m). Riparian vegetation was composed of Juncus, Fuirena spp., Eucalyptus, Acacia,
Callitris and Casuarina. Overhanging vegetation provided leaf litter.
At site OKP3.8, the riparian zone was approximately 20 m width of continuous tree zone
spanning either side of the channel bank (Figure 4.5). There was no overhanging trailing
bank vegetation on either the left or right bank. There were fallen trees and logjams.
Overhanging vegetation provided leaf litter and food to downstream communities when in
flow.
At site OKP4.0, the reach environs and riparian zone consisted mostly of open grasslands
(Figure 4.6). There was native scrub at sites OKP5.4 and OKP6.5 (Figure 4.7 and Figure
4.8).
Figure 4.4
Riparian zone at site OKP1.5.
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Figure 4.5
Riparian zone at site OKP3.8.

Figure 4.6
Riparian zone at site OKP4.0.

Figure 4.7
Riparian zone at site OKP5.4.
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Figure 4.8
Riparian zone at site OKP6.5.

The reach environs for the Ruby pipeline at sites RKP2.0 and RKP9 are within Braemar
State Forest. Access to the pipeline crossing sites is via a gazetted road corridors, which
could allow minimal to no clearing for construction and maintenance of the pipeline.
The reach environs near site RKP2.0 consisted of open casuarina woodland, interspersed
with eucalypts, and other trees (Figure 4.9). Goundcover was mainly grass with little bare
ground. At site RKP2.0, the riparian vegetation zone spanned 10 m on both banks and
was approximately 20 m in width. The vegetation consisted of some grass and small
trees, with few large trees (>10 m). The edge of the channel had 20 % canopy cover and
40 % shading.
The reach environs near site RKP9.0 also consisted of casuarina open woodland, with
some calistrus and eucalypts. Groundcover was mainly grass with little bare ground
(Figure 4.10) The riparian zone near site RKP9.0 consisted of little bare ground and
shrubs, some grass and taller trees (< 10 m).
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Figure 4.9
Riparian zone at site RKP2.0.

Figure 4.10
Riparian zone at site RKP9.

Regional Riparian Vegetation
In the State of the Rivers survey, riparian vegetation in the upper Condamine Catchment
was considered to be in very poor condition and was dominated by:
⋅

grasses

⋅

herbs

⋅

rushes

⋅

shrubs, and

⋅

small to medium trees.
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These results are consistent with the results of the current survey. Riparian widths were
typically <21 m and dominated by exotic species (approximately 37% of the species
composition) (Phillips & Moller 1995).

4.2

Aquatic Habitat

Habitat Bioassessment Scores for the Survey Area
All sites surveyed had moderate habitat bioassessment scores in the dry and the wet
seasons (Figure 4.11). Site RKP9 had the lowest score due to lack of stable streambed
habitat, poor stream habitat diversity, and evidence of channel and bank erosion in the
wet season. There was no evidence of erosion or gullying at site RKP9 in the dry season.
wet season survey
dry season survey

80

– not surveyed

70
moderate

Habitat Score

60
50
40
30
poor

20
10
–
0
OKP1.5

Figure 4.11

OKP3.8

OKP4.0

OKP5.4

OKP6.5

RKP2

RKP9

Habitat bioassessment scores at each site.

In-stream Habitat of the Survey Area
In-stream habitat (i.e. structural elements) provides refuge and food for aquatic fauna
sucha s fish, turtles and macrocrustaceans. In-stream habitat at all sites was limited and
comprised:
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⋅

in-stream vegetation

⋅

woody debris, and

⋅

detritus.

Regional In-stream Habitat
In the State of the Rivers survey, in stream habitats were mostly rated as poor to very
poor in condition and had a lack of in stream cover and habitat diversity. In stream cover
varied throughout the survey area and included:
⋅

woody debris

⋅

in stream vegetation

⋅

deep pools, and

⋅

cobbles.

Water Quality of the Survey Area
Water quality samples were only collected from site RKP2.0 in the wet season on the
proposed Ruby pipeline route, because it was the only site with aquatic habitat. In the dry
season, samples were collected from a pool downstream from site RKP2.0.
The water had very high turbidity (Table 4.1), which is typical for first order streams, in this
region where soils are dispersive, and the bed and banks consisting mostly of sand, clays
and silts (Figure 1.1 and Figure 4.3). Water quality conditions were normal for pH,
electricl conductivity and dissolved oxygen.
A water quality sample collected by WorleyParsons from a pool downstream of site
RKP2.0 in the dry season suggested that water quality is likely to be a reflection of the
local mineralogy.
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Table 4.1

Water quality at Orana and Ruby pipeline crossing sites.

Parameter

Temperature

pH

Conductivity

Oxygen

Turbidity

Units

°C

pH units

µS/cm

% saturation

NTU

Season

dry

wet

dry

wet

dry

wet

dry

wet

dry

dry

OKP1.5

ds

ds

ds

ds

ds

ds

ds

ds

ds

ds

OKP3.8

ds

ds

ds

ds

ds

ds

ds

ds

ds

ds

OKP4.0

ds

ds

ds

ds

ds

ds

ds

ds

ds

ds

OKP5.4

ds

ds

ds

ds

ds

ds

ds

ds

ds

ds

OKP6.5

ds

ds

ds

ds

ds

ds

ds

ds

ds

ds

RKP2.0

ds

29

ds

6.29

na

175

na

106

RKP9.0

ds

ds

ds

ds

ds

ds

ds

ds

Guideline

a

ng

6.5 – 7.5

30 – 350

90 – 110

232

a

132

ds

ds
2 – 25

shading denotes value is outside of the guideline range
ds

dry site

na

not assessed

ng

no guideline

a

measured in a pool downstream from the pipeling crossing site.

b

ANZECC & ARMCANZ guidelines for upland streams in south-east Australia.

Regional Water Quality
Water quality in the Condamine-Balonne River catchment is characterised by high
turbidity, suspended solids and nutrients linked to land use practices, loss of riparian
vegetation and modification of flow regimes (EECO 2009). The highest turbidity tends to
be in the less-intensively cultivated, lower catchment, which suggests that the natural soil
type of the region may be the cause of the high turbidity (DEWHA 2007a). However,
vegetation clearing and cattle grazing are known to cause erosion, and are likely to
contribute to high turbidity. No significant increases in turbidity have been reported in the
Condamine Balonne River catchment over the last decade (DEWHA 2007a).
High concentrations of nutrients, such as total nitrogen and phosphorus, were recorded in
some areas of the catchment during the EIS surveys for the APLNG Project (Hydrobiology
2009). The majority of nitrogen was Kjeldahl nitrogen, indicating that, at the time of
survey, most nitrogen was present in organic form. Concentrations of ammonia and
oxides of nitrogen (NOx) were also high. The majority of phosphorus was derived from
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diffuse, agricultural sources such as fertilisers and was delivered to the waterways in
particulate form, i.e. via sediment runoff.
Concentrations of dissolved aluminium and copper were higher than the ANZECC &
ARMCANZ 95% protection limits during the EIS surveys, which may be a result of
regional geology and anthropogenic sources. The concentrations of all other metals were
within the protection limits.
Agriculture in the Condamine-Balonne River catchment has a strong reliance on the use
of pesticides and fertilisers. The herbicide atrazine can persist in both soil and water for a
long time. Low concentrations of atrazine residues have been consistently detected in the
aquatic environment of the Condamine-Balonne River catchment, especially close to
cropping lands (CA 2004). High concentrations of atrazine and endosulfan have been
recorded in up to 91% of surface water samples from some weirs in the uplands and the
upper floodplain of the catchment (CA 2004). regularly recorded pesticides (particularly
atrazine, endosulfan, prometryn, fluometuron and methomyl) at sites in the Condamine
Balonne River catchment. Concentrations were generally lower during drought conditions
and highest during summer (peak cropping times) and following rainfall. Pesticides have
also been linked to fish mortality in the catchment (CBWC 1999).

4.3

Aquatic Flora

Aquatic Flora of the Survey Area
Eight species of emergent aquatic plants were recorded in the survey area (Table 4.2).
Due to the ephemeral nature of the survey sites, no submerged or floating taxa were
recorded. The aquatic floral communities consisted of common sedges and rushes, and
were dominated by the following rushes:
⋅

Juncus usitatus, and

⋅

Juncus continuus.

Site RKP2.0 on the Ruby pipeline route had the highest percent cover and greatest
species richness. No aquatic plants were recorded at site OKP6.5 on the Orana pipeline
route. Site OKP6.5 was a first order tributary with no discernable stream channel, and
was dry in both the dry season and the wet season.
No exotic or listed threatened macrophytes were recorded during the surveys.
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Table 4.2

Aquatic plant species present and percent cover of aquatic plants at each site on the Orana and Ruby pipeline routes
during the wet season.

Species

Common Name

Sites

Growth
Fom

OKP1.5

OKP3.8
15

OKP4.0

OKP5.4

RKP2.0

RKP9.0

Juncus usitatus

common rush

E

10

Cyperus polystachyos

bunchy flat-sedge

E

1

Cyperus fulvus

sedge

E

1

Cyperus betchei subsp. betchei

sedge

E

Fimbristylis dichotoma

common fringe sedge

E

1

Lomandra longifolia

spiny-headed mat-rush

E

1

Juncus continuus

rush

E

40

Fimbristylis ferruginea

rusty sedge

E

2

2

47

4

Total
E:

4
2
3

12

18

1

2

1

1

emergent
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Aquatic Flora of the Region
Little information is available regarding aquatic flora of the region.
In May 2011, frc environmental (frc environmental 2011a) surveyed the Condamine River
both upstream and downstream of the current survey area, and found ten species,
including eight true aquatic flora species, with low cover at all sites. This was similar to
the results of the current surveys. Most aquatic plants had an emergent growth form; one
species had a floating growth form. Common taxa included:
⋅

spike rush (Eleocharis sp.)

⋅

water couch (Paspalum distichum), and

⋅

slender knotweed (Persicaria decipiens).

In general, macrophyte richness and abundance is low in the Condamine River
Catchment. Emergent macrophytes are the most common form, with common emergent
macrophytes including:

4.4

⋅

common reed (Phragmites australis)

⋅

cumbungi (Typha spp.)

⋅

knotweeds (Persicaria spp.), and

⋅

sedges (family Cyperaceae) (frc environmental 2009a; Hydrobiology 2009).

Macroinvertebrates

Macroinvertebrates of the Survey Area
Macroinvertebrates were only sampled from site RKP2.0 in the wet season. The
abundance, taxonomic richness, PET and SIGNAL 2 scores are provided (Table 4.3).
The macroinvertebrate community for edge water habitat falls within quadrant 4 of the
SIGNAL 2 / family bi-plot (Figure 3.1), which reflects the ephemeral nature of the aquatic
habitat.
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Table 4.3
Site

Macroinvertebrate indices at site RKP2.0.
Habitat

Abundance

Richness

PET
Richness

SIGNAL2

RKP2.0

Edge

356

17

1

3.4

RKP2.0

Bed

190

9

0

2.7

Macrocrustaceans
In the wet season, four common yabbies (Cherax spp.) and one freshwater shrimp (family
Atyidae) were caught at site RKP2.

Macroinvertebrates of the Region
Between 13 and 35 taxa were recorded at each site in the Australia Pacific LNG EIS
survey area in edge habitat in the dry season, with 13 to 30 species recorded at sites on
the Condamine River (Hydrobiology 2009). Richness was slightly lower at each site in the
wet season, with 12 to 29 taxa recorded per site in the catchment, and between 12 and 25
recorded at sites on the Condamine River (Hydrobiology 2010). Between 10 and 21 taxa
were recorded from bed habitat at sites on the Condamine River in the dry season, and
between 9 and 11 taxa per site in the post-wet season (Hydrobiology 2009). This is likely
to be a reduced number of species (particularly sensitive species) when compared with
natural (pre-development) communities, as indicated by the SIGNAL 2 bi-plot (discussed
below).
Sites on the Condamine River had the highest number of PET families in edge habitat of
the sites in the catchment during both surveys, with four PET families recorded in the
edge habitat at two of the three sites surveyed in the river (Hydrobiology 2009; 2010). In
general, PET richness of <1 is indicative of degraded water or habitat quality, PET
richness of one to four is considered to indicate moderate water / habitat quality, and PET
richness of >4 indicates good water / habitat quality. That is, PET richness was indicative
of good habitat and / or water quality while PET richness at sites in the current survey
indicated moderate water / habitat quality.
The interpretation of SIGNAL 2 scores in conjunction with the number of
macroinvertebrate families recorded, enables the simple characterisation of aquatic
macroinvertebrate communities on a bi-plot. Similar to the current surveys, communities
from edge habitat in the Condamine River were within quadrants 2 and 4 of the bi-plot,
which indicates these communities are likely to be influenced by high turbidity, nutrient
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and salinity levels or other forms of disturbance such as urban, agricultural or industrial
runoff or flow regulation (Hydrobiology 2009; 2010). Other studies in the region had
similar results (e.g. frc environmental 2009b) and references cited therein); however some
studies have found communities of the Condamine River to be in quadrant 3, which is
influenced by toxic pollution or harsh physical environments (frc environmental 2011a).
The results from the current surveys are consistent with results from other
macroinvertebrate assessments within the Condamine-Balonne River Catchment.

4.5

Fish

Fish Survey of the Area
In the wet season, eight spangled perch (Leiopotherapon unicolour) and eight gudgeon
(Hypseleotris spp.) were caught at site RKP2. Of the spangled perch, two were adults,
three were intermediates, and three were juveniles. Both of these species are native
species.

Ecology of Fish Caught in the Survey
Each of the native fish species in the survey area requires some physical in-stream
habitat for shelter or for reproduction. Both species can tolerate the changing water
quality of ephemeral pools. Both are carnivorous, feeding predominantly on aquatic
insects (Pusey et al. 2004). A variety of physical aquatic habitat (e.g. woody debris and
substrate diversity) also supports diverse macroinvertebrate communities, which are prey
to many of the fish in the survey area.

Spangled Perch
The spangled perch (Leiopotherapon unicolor) is Australia’s most widespread native fish
and is abundant within almost any wet environment across coastal and inland northern
Australia; from wheel ruts to water troughs, tanks, drains, lakes and rivers (Wager &
Unmack 2000; Allen et al. 2002; Pusey et al. 2004). Spangled perch are thought to
aestivate (remain dormant) in wet mud or under moist leaf litter in ephemeral water holes
during droughts (Allen et al. 2002) and are likely to persist in the surveyed creeks
throughout the year.
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Spangled perch can generally tolerate a wide range of environmental conditions including
pH from 4.0 to 10.2, electrical conductivity up to 5000 µS/cm (i.e. sea water) and water
temperatures to 44 ºC (Allen et al. 2002; Pusey et al. 2004). This is the lowest pH and
highest temperature tolerance of any of the species caught in this survey.
This species has remarkable dispersal abilities and is particularly efficient at colonising
new water bodies (Wager & Unmack 2000); eggs hatch in two days and the larvae
develop in 24 days (Allen et al. 2002). Like other terapontids, the spangled perch is
capable of rapid and extensive movements and they migrate past barriers that impede
other species (Pusey et al. 2004; Marsden & Power 2007). Adults migrate upstream,
during high-flow events, to spawn; and adults and juveniles undertake dispersive (lateral)
migrations, from refuge habitats to floodplain habitats, during the wet season (Marsden &
Power 2007).

Carp Gudgeons
Carp gudgeons (Hypseleotris spp.) include undescribed Hypseleotris species that readily
hybridise (many in a hemi clonal fashion), together with the firetail gudgeon (Hypseleotris
galii) and the western carp gudgeon (Hypseleotris klunzingeri). Firetail gudgeons are
known to hybridise with the undescribed taxa and cannot be phylogenetically
distinguished from them on the basis of genetic data. While the western carp gudgeon is a
valid species, identification of this species requires a microscope, which is not practical
during field surveys. The western carp gudgeon has a similar distribution and ecological
role as the undescribed carp gudgeons, and hence has been grouped with these taxa.
Carp gudgeons occur in many of Queensland’s coastal drainages and have been
recorded as far north as the Tully-Murray Swamps and as far south as the Hunter River, in
central New South Wales (Pusey et al. 2004). Carp gudgeons are a benthic species
typically found near aquatic vegetation and woody debris (Allen et al. 2002) in a variety of
habitats including large waterbodies (e.g. rivers, lakes, dams and weirs), streams and
associated floodplain habitats (Allen et al. 2002; Pusey et al. 2004). Carp gudgeons can
generally tolerate a wide range of environmental conditions including pH from 4.4 to 8.9,
electrical conductivity up to 4123 µS/cm and water temperature up to 31.2 ºC (Pusey et al.
2004).

Fish Species in the Region
The abundance and diversity of fish communities in current survey is similar to those of
other surveys in the region (frc environmental 2009a; b; c). At least 22 fish species from
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13 families have been recorded in the Condamine-Balonne River catchment (DPI 2002
and references sited therein; frc environmental 2009a; b; c; Hydrobiology 2009 and
references cited therein) (Table 4.4).
Table 4.4

Fish species caught in the Condamine Catchment during the current surveys
and previous surveys.

Family

Current
Surveys

Common Name

Species

Previous
Surveys

Ambassidae
Agassiz’s glassfish

–



Craterocephalus aciculums

Darling River hardyhead

–



Craterocephalus
stercusmuscarum

fly-specked hardyhead

–



bony bream

–



goldfish

–



common carp

–



Hypseleotris spp.

carp gudgeons





Mogurnda adspersa

purple spotted gudgeon

–



Philypnodon grandiceps

flathead gudgeon

–



Melanotaenia duboulayi

crimson-spotted rainbowfish

–



Melanotaenia fluviatilis

Murray River rainbowfish

–



mountain galaxias

–



river blackfish

–



Ambassis agassizii
Antherinidae

Clupeidae
Nematalosa erebi
Cyprinidae
Carassius auratus
Cyprinus carpio

a

a

Eleotridae

Melanotaeniidae

Galaxiidae
Galaxias olidus
Gadopsidae
Gadopsis marmoratus
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Family

Current
Surveys

Common Name

Species

Previous
Surveys

Percichthyidae
Macquaria ambigua

golden perch





Maccullochella peelii peelii

Murray cod

–



Neosilurus hyrtlii

Hyrtl's tandan

–



Tandanus tandanus

eel-tailed catfish

–



mosquitofish





guppy

–



Australian smelt

–



Bidyanus bidyanus

silver perch

–



Leiopotherapon unicolor

spangled perch





Plotosidae

Poecilidae
Gambusia holbrooki
Poecilia reticulata

a

a

Retropinnidae
Retropinna semoni
Terapontidae

Sources:
(DPI 2002; EPA 2007; frc environmental 2009a; b; c; Hydrobiology 2009 and references
cited therein; 2010)
a

exotic species

Species of Conservation Significance
The Murray cod is listed as Vulnerable under the EPBC Act.

Habitat Preferences and Distribution in the Study Area
The Murray cod is found in a range of warm-water habitats in the waterways of the Murray
Darling Basin (DEWHA 2007b). This species can be found in a variety of habitats,
including slow-flowing turbid waters as well as fast-moving, clear waters in upstream
reaches (Allen et al. 2002). However, it prefers deeper-water habitats around in stream
habitat structures such as boulders, logs, undercut banks and overhanging vegetation
(Allen et al. 2002). In-stream woody debris is particularly important to this species, with
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adults establishing home ‘territories’ around a particular snag (DEWHA 2007b). Murray
cod are predators that feed on a variety of prey items according to taxon density, including
microcrustaceans, macrocrustaceans, invertebrates and other fish (including the
introduced carp and goldfish) (DEWHA 2007b). This species migrates upstream (up to
120 km upstream) during spring and early summer to spawn (Kearney & Kildea 2001;
Hydrobiology 2009), with adults then returning to their home territory (DEWHA 2007b).
Murray cod were not recorded during the field survey, however they are known to occur in
the Condamine River system and they typically occur throughout the Murray-Darling Basin
in all but the upper tributaries of river systems (DEWHA 2007b), where it is thought that
there have been serious declines in numbers due to habitat loss and declines in water
quality (Kearney & Kildea 2001). In stream structures such as weirs have the potential to
impact movement and migration of Murray cod, although stocking programs in the river
may mask the effects of this, and other impacting processes, on populations of this
species. Fingerlings are regularly stocked to a number of impoundments on the
Condamine River, including Miles, Dalby and Chinchilla weirs, and Cooby and Leslie
dams on tributaries to the Condamine River (Kearney & Kildea 2001).
Based on the above information, it is considered highly unlikely that there are Murray cod
watercourses crossed by the Ruby and Orana pipelines.

Movement, Migration and Spawning
Available data suggests that Murray cod are main channel specialists, with a preference
for deep water, the edge of the channel, overhanging vegetation and woody debris (Boys
& Thoms 2006; Jones & Stuart 2007; Koehn 2009). These areas provide shelter from
predators, high velocity flows and sunlight; as well as trap organic matter and provide
attachment sites for macroinvertebrates, which are prey of the Murray cod (Crook &
Robertson 1999; Koehn 2009). Both juveniles and adults have a preference for the same
type of habitat and favour residency in 1-3 ‘home’ areas (Jones & Stuart 2007). However,
Murray cod undertake freshwater migrations for spawning, with adults moving upstream to
spawn and juveniles moving downstream for dispersal (Cotterell 1998; Marsden & Power
2007). This movement typically occurs in spring and summer (Cotterell 1998).
However, spawning is not necessarily correlated with flow; it occurs under a range of flow
conditions (Humphries 2005; Koehn & Harrington 2006; Koehn 2009). Adults lay
adhesive eggs in nests on hard substrata and males then guard the nests (Humphries
2005; Koehn & Harrington 2006; Koehn 2009). Larval numbers are at their highest in
reduced flows after a high flow event, possibly due to washout from nests, and strong year
classes are typically recorded in years following high flow events (Humphries 2005; Koehn
& Harrington 2006). However, the spawning season occurs regularly, regardless of flow,
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and appears to be influenced by environmental cues that are correlated with date or
annual rhythms, for example temperature, day length or moon phases (Humphries 2005;
Koehn & Harrington 2006). Moderate to warm water temperatures, greater than 15ºC for
a period of three to four months, are associated with Murray cod spawning; this is not
considered a driving factor in spawning, but free embryos develop faster at higher
temperatures (Humphries 2005; Koehn 2009).
Juvenile Murray cod are obligate and active drifters that can choose their location in the
water column and are rarely caught outside their preferred habitat (Humphries 2005). The
abundance of juveniles is variable in time and space, and may be related to the size of the
river and the time of day; there is no clear correlation between abundance of juveniles and
flow (Humphries 2005; Koehn & Harrington 2006). Once outside of the nest, juvenile
Murray cod drift downstream for 5-7 days, with their rate of growth and development
linked to temperature (Humphries 2005). Overall, the recruitment of Murray cod is driven
by the survival of larvae and juveniles, which in turn is affected by temperature, flow, food
availability, habitat availability and predation (Koehn & Harrington 2006).

4.6

Turtles

Turtles of the Survey Area
No turtles were caught or observed during the surveys, and there was no suitable habitat
for turtles.

Turtles of the Region
Four turtle species have previously been recorded in the Condamine Balonne Catchment.
These include:
⋅

broad-shelled river turtle (Chelodina expansa)

⋅

Murray River turtle (Emydura macquarii macquarii)

⋅

saw-shelled turtle (Wollumbinia latisternum), and

⋅

snake-necked turtle (Chelodina longicollis) (DERM 2011b).

It is unlikely that turtles would be found in in the lower order streams that the pipelines
cross due to the highly ephemeral nature of these streams.
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Ecology of Turtles of the Region
Broad-Shelled River Turtle (Chelodina expansa)
The broad-shelled river turtle is known in the Murray Darling Basin, though there are
distinct populations in coastal and central Queensland (Cogger 1996). This species
typically inhabits permanent streams and waterways, but is most commonly found in
rivers. No broad shelled turtles were caught in this survey; however it is possible that they
may occur in the region, particularly close to major rivers, such as the Condamine River.

Murray turtle (Emydura macquarii macquarii)
The Murray turtle is known in the Murray Darling Basin west of the Great Dividing Range
in south eastern Australia (Cogger 1996). This species is found primarily in rivers or water
bodies associated with rivers such as backwaters, oxbows, anabranchs and deep,
permanent waterholes on floodplains (DERM 2010a). It occurs near headwaters of the
Murray-Darling Basin, west of the Great Dividing Range, and has been recorded in the
Condamine-Balonne system (DERM 2010a).

Saw-shelled Turtle (Wollumbinia latisternum)
The saw-shelled turtle is widely distributed across Australia and is considered a river
dwelling species (Cogger 1996). They typically inhabit large, slow-moving riverine
reaches and impoundments (Limpus 2007), so they may occur in the survey area.

Snake-necked Turtle (Chelodina longicollis)
The snake-necked turtle is a generalist species that is omnivorous (Wilson & Lawler 2008)
and able to survive in a wide range of water quality conditions (including in relatively
saline water bodies) (Hart et al. 1991). This species is known to migrate overland to find
quality food sources (Chessman 1984).
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4.7

Other Aquatic Vertebrates

Other Aquatic Vertebrates of the Survey Area
No other aquatic vertebrates were caught or observed during the surveys.

Other Aquatic Vertebrates of the Region
Platypus (Ornithorhynchus anatinus) have been recorded in the Condamine Balonne
Catchment. It is unlikely that platypus would be found in in the lower order streams that
the pipelines cross due to the highly ephemeral nature of these streams.
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5

Potential Impacts and Mitigation Measures

5.1

Operation of Vehicles and Equipment

Fuel Spills
Both diesel and petrol are toxic to aquatic flora and fauna at low concentrations. Spilt fuel
is most likely to enter the creeks via an accidental spill on the roads near creek crossings;
or when there are construction activities adjacent to waterways. A significant fuel spill to
waterways (in the order of tens or hundreds of litres) is likely to have a locally significant
impact on both flora and fauna, with the quantity spilt and the volume of water in the
creeks being the most significant factors influencing the length of stream impacted.
Risks associated with the spillage of fuels and other contaminants can be substantially
reduced, if not eliminated, where:
⋅

vehicle maintenance areas, portable refuelling stations and storage of fuels, oils
and batteries is undertaken within bunded areas, designed and constructed in
accordance Australian Standard 1940 (1940-2004) – The storage and handling of
flammable and combustible liquids (as is proposed) and are located above the
Q100 flood level of nearby waterways and dams

⋅

all spills of contaminants over 20 litres are reported to an Environmental Officer (or
delegated person), and

⋅

appropriate spill containment kits are available, and used for the cleanup of spills
in the field. Equipment that is susceptible to spills and/or leakages will have a spill
kit within 5 m of the equipment at all times. The kits will contain equipment for
clean up of both spill on land or in dry creek beds, and spills to water (such as
floating booms).

Where fuels and oils have been managed in accordance with Australian Standard 19402004 and any spills have been effectively cleaned up, no residual impacts from split fuels
and oils are expected.

5.2

Vegetation Clearing and Earthworks

There is a high potential for soil erosion and sedimentation following vegetation clearing
and earthworks, due to the intense seasonal rainfall and soil characteristics present on
site. This could lead to impacts on aquatic ecology via increased turbidity and nutrient
levels in these waterways, as well as alteration of aquatic habitats.
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Increased Turbidity
Vegetation clearing and/or earthworks have the potential to increase sediment runoff to
creeks, resulting in elevated turbidity. Increased turbidity may negatively impact fish and
macroinvertebrates because highly turbid water reduces respiratory and feeding efficiency
(Karr &amp; Schlosser 1978: cited in Russell & Hales 1993). Increased turbidity may also
adversely affect submerged macrophytes as light penetration (required for
photosynthesis) is reduced. Reduced light penetration can also lead to a reduction in
temperature throughout the water column (DNR 1998).
Turbidity in the Project area was relatively high: turbidity was above the ANZECC and
ARMCANZ trigger value range at the one site that held water. Based on the published
tolerances of the species caught, most faunal communities in the study area are capable
of living in turbid waters. Given these background conditions, small increases in turbidity
would be unlikely to have a significant impact on aquatic ecology. Significant increases in
turbidity could adversely impact the health, feeding and breeding ecology of some species
of macroinvertebrates and fishes, and macrophyte growth downstream of the Project
area.
The probability of increased turbidity resulting in impacts to aquatic ecology will be
minimised by implementation of an erosion and sediment control plan.

Decreased Habitat for Aquatic Fauna
Vegetation clearing and earthworks near and within the waterways of the Project area
may decrease the diversity of habitats for aquatic fauna. Habitats (apart from the general
bed and banks), which might be of importance to aquatic fauna, include large and small
woody debris, detritus, tree roots, boulders, undercut banks, overhanging and trailing
bank vegetation. All are features of waterways in the survey area.
In stream structure is an important habitat component and territory marker for many fish
and macroinvertebrates. Many species live on or around particular structural features.
These might provide shelter from temperature, current and predators; contribute organic
matter to the system; and be important for successful reproduction. Australian fish
species typically spawn either on in stream vegetation or on hard surfaces like cobbles,
boulders, and woody debris.
The deposition of fine sediments can decrease in stream bed roughness and habitat
diversity and may result in existing pools being filled in. Within the minor tributaries
throughout the Project area, significant impact is unlikely. These streams would only carry
stormwater flows and they do not generally hold water.
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The rehabilitation and revegetation of riparian zones and the stabilisation of earthworks
using vegetation may offset the potential decrease in available habitat, once construction
is complete.

5.3

Creek Crossings

Construction of new permanent and temporary crossings for pipelines and tracks may
disturb sediments, leading to increases in localised turbidity and sediment deposition.
When construction is carried out during the dry season, these impacts will be minimal or
absent, although a highly localised loss of aquatic flora and fauna may be expected within
the construction footprint. The impacts of disturbance to habitat will be highly localised
and are considered acceptable in both a local and regional context, as appropriate control
measures will be implemented. However, after the installation of crossings, the newly
formed bed and banks on the higher order streams may continually erode due to the high
flows that occur in the region in the wet season. This may result in an increase in channel
width and a loss in channel definition.

Pipelines
Open trench construction of the pipeline crossings is considered to be appropriate for all
crossing sites if construction takes place in the dry season. At site RPK2.0, on the Ruby
pipeline route, there will need to be suitable measures in place for stabilising the bed and
banks after construction, as this site is prone to erosion due to the sandy sediments.
Approvals may also be required for other sites if construction does not meet other criteria
in the self-assessable code (DEEDI 2010), e.g. if the barrier will be in place for more than
42 calendar days.
If construction occurs in the wet season, open trench construction is considered
appropriate, provided the construction site is isolated and non-impacted flows are diverted
around the workspace. Impacts associated with this will be minimised if the isolation is
designed such that (AE 2001; APIA 2009):
⋅

it is completed within one work-day, to minimise the impact on aquatic fauna

⋅

upstream and downstream dams are installed on the edge of the temporary
workspace, to maximise the area of the workspace. These dams should:
−

be constructed of an appropriate material for each creek (e.g. steel plates,
flumes, sand bags or aquadam)

−

be made impermeable by using polyethylene liner and sand bags
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⋅

if there is flowing water is present, 100% of this flow is maintained downstream by
using appropriately sized pumps

⋅

pump intakes are screened, with openings no larger than 2.54 mm, to ensure that
no fish are trapped

⋅

fish are salvaged from the isolated workspace and translocated to appropriate
waterways (see below)

⋅

the upstream dam is slowly removed, to allow water to flush the sediment from the
workspace area

⋅

sediment-laden water is pumped into sumps or onto vegetation, and

⋅

operation of the clean-water pump sustains flow below the downstream dams until
the downstream dam is removed.

Access Tracks
Bed-level ford crossings are considered suitable for use as access tracks to the first order
stream crossings for the proposed Ruby and Orana pipeline routes, provided they are
designed and constructed in accordance with the Code for Self-assessable Development:
Minor Waterway Barrier Works (DEEDI 2010).
Where construction is done in the wet season, flumes (pipe culverts) will maintain access
during times of flow. In order to maintain fish passage, the use of flumes is also
recommended for site RKP2.0, irrespective of season. Fish passage and fish habitat will
be maintained where (Cotterell 1998):
⋅

the access track is constructed in the dry season

⋅

the access track is as narrow as reasonably practical

⋅

the flume pipes that are as large as reasonably practical in diameter

⋅

the bottom of the flumes are below bed level, and natural bed material and / or
rocks and gravel are placed in the bottom of the flumes

⋅

the flumes are maintained so that they remain free of debris, and

⋅

the work area is rehabilitated once the crossing is removed, including reinstatement of the bed and bank shape and revegetation of the banks.
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Fish Salvage
Once flow is diverted from isolated workspaces, any stranded fish should be captured and
translocated to waterholes downstream of the diversion channel in accordance with the
Fisheries Queensland guideline: Fish Salvage Guidelines (DPI&F 2004), as summarised
below. This is only likely to be an issue at site RKP2.0 on the Ruby pipeline, if the
workspace needs to be isolated and dewatered prior to construction.
⋅

fauna should be captured by suitably-qualified aquatic ecologists during a one-off
intense fauna survey approximately one week prior to the destruction of the
channel

⋅

salvaged fauna should be translocated to suitable waterholes in the same
catchment (to prevent the transfer of exotic fish or aquatic disease)

⋅

fish, macrocrustaceans and turtles should be captured using gear appropriate to
the waterways and species present (at the site, this is likely to include
electrofishing, seine nets and set traps), and

⋅

aquatic fauna should be handled, transported and released so as to minimise
damage to the fish (e.g. handle with wet hands, hold correctly etc.).

Various apparatus used to capture / translocate fish will require a General Fisheries
Permit, issued by Fisheries Queensland, and should be operated by appropriately
experienced professionals.

Water Quality Monitoring
Monitoring of in situ water quality is recommended daily during construction when the
workspace is isolated from flow, for the following parameters:
⋅

water temperature

⋅

conductivity

⋅

pH, and

⋅

turbidity.

It is recommended that two sites be monitored at each creek crossing construction
location: one 50 m upstream of the construction site, and one 50 m downstream. Where
the results for any of the parameters at the downstream site are more than 10% above or
below the result for the upstream site, it is recommended that construction cease and that
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stormwater and erosion and sediment control measures be revised prior to recommencement of construction.
Monitoring should be done by an appropriately qualified professional in accordance with
the Monitoring and Sampling Manual (DERM 2010b), which includes requirements for
daily calibration of water quality meters.

5.4

Matters of National Environmental Significance

For threatened species, approval is required for any activity that will have, or is likely to
have a significant impact on a species listed in any of these categories:
⋅

extinct in the wild

⋅

critically endangered

⋅

endangered, or

⋅

vulnerable.

The Murray cod listed as vulnerable under the EPBC Act. However, it is considered
highly unlikely that the will occur in the ephemeral first order streams crossed by the Ruby
and Orana pipelines, so no signficant impacts to this species are expected.
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6
6.1

Summary and Conclusions
Aquatic Values

Biologically, the condition of freshwater aquatic ecosystems within the survey area was
found to be low to moderate, which is expected for first order ephemeral watercourses in
the Condamine-Balone catchment. Agricultural development (in particular livestock), road
crossings and weirs have impacted freshwater aquatic habitats further downstream of the
survey area. The aquatic values of the watercourse crossings are summarised in Error!
Reference source not found..
Only one site (RKP2.0) maintained aquatic habitat, and water quality was characterised
by elevated turbidity. This tributary may provide breeding and dry season refuge habitat
to macroinvertebrates and fish, and as such, are likely to contribute to the success of
downstream populations through movement / migration.
Aquatic biodiversity was low. This is characteristic of for ephemeral and intermittent
streams. There was low taxonomic diversity and abundance of aquatic plants,
macroinvertebrates and fish. No exotic species were recorded.
No species of State or national significance were recorded. Murray cod are not expected
to occur in the ephemeral first order streams at the pipeline crossing locations.
The aquatic values of the watercourse crossings are summarised in Error! Reference
source not found..

6.2

Impacts and Mitigation Measures

The potential impacts of fuel handling and vegetation clearing can be minimised if the
recommended mitigation measures are implemented.
Recommended mitigation
measures for construction of access tracks and pipeline crossings over the first order
stream assessed in this survey are summarised in Table 6.2. Specific recommendations
for the sites assessed in the field survey are included in the site assessment sheets
(Appendix A).
The Project is unlikely to impact on any listed vulnerable or endangered aquatic species
or ecological communities (as listed under State or Commonwealth legislation), or
conversationally significant habitats, if appropriate mitigation measures are put in place.
The impact assessment demonstrates that, where the appropriate mitigation measures
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are used, there will be only a low magnitude of impact to the local aquatic environments of
survey area, and negligible regional impacts.
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Table 6.1

Summary of proposed stream crossings for the Orana and Ruby pipleines.
Full Bank
Width (m)

Overall Aquatic Value

Crossing Site
ID

Stream Order

Orana

OKP1.5

1

13

low

low

No wet area in dry season and only evidence of
isolated rainwater puddles in the wet season.
Logs and felled treetrunks had been placed over
the drainage line to minimise erosion.

Orana

OKP3.8

1

20

low

low

No wet area in dry season or wet season, but
evidence that the area can flood in during periods
of high rainfall.

Orana

OKP4.0

1

6

low

low

No wet area in dry season or wet season.
Floodplain.

Orana

OKP5.4

1

-

low

low

No discernable channel. No wet area in dry
season or wet season.

Orana

OKP6.5

1

-

low

low

No discernable channel. No wet area in dry
season or wet season.

Ruby

RKP2.0

1

2.5

low

moderate

Isolated pools in wet season. No wet area at
proposed pipeline crossing in dry season, but
there are isolated pools downstream in the dry
season.

Ruby

RKP9.0

1

7

low

low

No discernable channel. No wet area in dry
season or wet season. Floodplain.

Pipeline
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Table 6.2

Stream
Order
1

Summary of recommended mitigation measures for crossing the first order watercourses for the proposed Orana and Ruby
pipelines, based on the results of the field survey.

Condition
Low to
Moderate
• Some
in-stream
habitat
diversity
• Likely to be
dry for much
of the year
• Low diversity
of aquatic
flora and
fauna
• Only tolerant
species likely

Key values
Riparian
vegetation
(limited)

EVR habitat
Nil identified
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Timing
Constraints

Access Track
Construction

Nil: no EVR
fauna likely
to be present

Bed-level ford
likely to be
suitable
although
flumes should
be used at
RKP2.0.
Design and
construct in
accordance
with guidelines
in DAFF selfassessable
code for minor
waterway
barrier works.

Construction Methods and
Mitigation Measures
Dry
Open trench

Wet
Avoid if possible,
open trench with
following
mitigation
measures:
• Isolate work
area and
maintain flow
with pumps
• Fish salvage
and water
quality
monitoring
required

Rehabilitation
requirements
•

•

Reprofile and
rehabilitate
bed and banks
Revegetate
banks

Self-assessable
code for
temporary
waterway barrier
works is likely to
be applicable if
isolation is
required.
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Appendix A – Site Assessment Sheets

Aquatic Values Assessment: Ruby and Orana Pipelines

A1

Orana Spur Line

Coordinates (GDA 94)

OKP1.5 Unnamed Wambo Creek tributary
Catchment: Condamine-Balonne

Latitude
-26.90150°

Longitude
150.53687°

Stream Order and Geomorphology
Stream Order 1. Site dry at time of survey. Upstream land use was pastoral. Watercourse characterised by a welldefined, sinuous stream, with single-benched banks and gravelly sand base. Evidence of water under surface. Total
2
catchment upstream from the crossing is 6.24 km .
Erosion Risk
Incising on outer bends of banks. Extensive pig activity evident in creek and top of the bank.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation spanned approximately 20 m from the channel on both banks. It consisted of some grass, some
small trees and few large trees (> 10 m). Riparian vegetation was composed of Juncus, Fuirena spp., Eucalyptus,
Acacia, Callitris and Casuarina. Overhanging vegetation provided leaf litter.
Aquatic Flora and Fauna, Including Breeding Habitat
Few species of macrophyte species were present including Juncus usitatus, Cyperus polystachyos and Cyperus fulvus
(sedge). Little bank overhang vegetation and some trailing bank vegetation was present. During early dry season, the
creek would be a source of water for fauna able to dig below the surface, as evidence with pig activity. During wet
season there may be some opportunity for macroinvertebrate communities with short lifecycles to emerge, as there are
some deeper sections within the watercourses that would allow a pool to develop and remain for several weeks
following heavy rain.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys. Murray cod (Maccullochella peelii peelii) is not likely to occur at the crossing location
due to lack of habitat. Unlikely to occur in the dry season due to shallow water depths (preferred habitat for Murray cod
is deep pools).
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
68 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
53 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
should be done if wet conditions. If construction is carried out during rain, erosion and sediment control barriers are to
be installed downstream of the construction works, and diversion drains put in place to divert stream flow around the
construction works.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling and revegetation of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford with reprofiling and revegetation as rehabilitation measures.
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Orana Spur Line

Coordinates (GDA 94)

OKP3.8 Unnamed Wambo Creek tributary
Catchment: Condamine-Balonne

Latitude
-26.91924°

Longitude
150.52881°

Stream Order and Geomorphology
Stream Order 1. Site dry at time of survey. The adjacent land use was natural state forest on both sides of the banks.
Upstream land use was pastoral and state forest. Upstream channel was sandy, with changing morphology within the
wider channel that was characterised as sinuous however the channel is not very defined, with gently sloping shallow
banks. Channel substrate was comprised of mostly sand.
Erosion Risk
Some human impact was present, approximately 10 – 50% of the site. Some local catchment erosion. There was a dirt
track that intercepted flow path in channel.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
There was approximately 20 m width of continuous tree zone spanning either side of the channel bank. There was no
overhanging trailing bank vegetation on either the left or right bank. There were fallen trees and logjams. Overhanging
vegetation provided leaf litter and food to downstream communities when in flow.
Aquatic Flora and Fauna, Including Breeding Habitat
Macrophyte species that were present on the left bank included Juncus usitatus and Cyperus betchei subsp. betchei.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
57 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
66 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
should be implemented if construction takes place in wet conditions. Bank reprofiling and revegetation of bed and bank
should be implemented. Should works be carried out during rain, erosion and sediment control barriers are to be
installed downstream of the construction works, and diversion drains put in place to divert stream flow around the
construction works.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford with reprofiling and revegetation as rehabilitation measures.
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Orana Spur Line

Coordinates (GDA 94)

OKP4.0 Unnamed Wieambilla Creek tributary

Catchment: Condamine-Balonne

Latitude
-26.95159°

Longitude
150.53510°

Stream Order and Geomorphology
Stream Order 1. Dry site at time of survey. Site was in a flood plain with surrounding state forest and pastoral land use
upstream. The site was characterised as a slight depression with a substrate dominated by sand.
Erosion Risk
Only evidence of erosion was due to anthropogenic impacts e.g. machinery work in re-grading the track and pushing
fallen logs into a pile.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
The riparian vegetation consisted of some bare ground, grass and small trees. There was moderate coverage of large
trees (>10 m high) at the site. Approximately 20 m of continuous tree zone spanned both sides of the bank.
Aquatic Flora and Fauna, Including Breeding Habitat
No habitat for aquatic fauna was present at the time of survey. No capacity to retain water or provide habitat to aquatic
fauna when not in flow, due to the location within the upper headwaters and the geomorphology. Limited aquatic plants
were recorded; Fimbristylis dichotoma and Lomandra longifolia. This site would provide little or no aquatic habitat for
macroinvertebrates, given that the areas are more of an overland flow-path rather than a habitable drainage line.
Nonetheless, the watercourse would provide food in the form of leaf litter and detritus to the lower catchments during
flood.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
44 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
56 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry periods, avoid during high flow periods in the wet season. An open trench is
recommended.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford.
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Orana Spur Line

Coordinates (GDA 94)

OKP5.4 Unnamed Wieambilla Creek tributary

Catchment: Condamine-Balonne

Latitude
-26.93557°

Longitude
150.52700°

Stream Order and Geomorphology
Stream Order 1. Site dry at time of survey. Channel bed was comprised of 20 % gravel and 80 % sand. Flood plain with
no defined channel. State forest and pastoral upstream land use.
Erosion Risk
Some human impact was evident in the channel and some local catchment erosion.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
There was approximately 20 m of continuous tree zone spanning both sides of the banks. The riparian zone consisted
of some bare ground, grass and large trees (> 10 m).
Aquatic Flora and Fauna, Including Breeding Habitat
Only one macrophyte species was present, Fimbristylis dichotoma. Flood debris was present in the channel. This site
would provide little or no aquatic habitat for macroinvertebrates, given that the areas are more of an overland flow-path
rather than a habitable drainage line. Nonetheless, the watercourse would provide food in the form of leaf litter and
detritus to the lower catchments during flood.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
48 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
64 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
should be implemented if construction takes place in wet conditions. Vegetation clearing should be minimised as far as
practical. Bank reprofiling and revegetation of bed and bank should be implemented. Should works be carried out
during rain, erosion and sediment control barriers are to be installed downstream of the construction works, and
diversion drains put in place to divert stream flow around the construction works; bank reprofiling and revegetation of
bed and bank should be implemented.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing method is a ford.
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Orana Spur Line

Coordinates (GDA 94)

KP6.5 Unnamed Wieambilla Creek tributary

Catchment: Condamine-Balonne

Latitude
-26.94443°

Longitude
150.53019°

Stream Order and Geomorphology
Stream Order 1. Dry site at time of survey with no discernable channel or creek banks. Watercourse not distinguishable
from surrounding scrub. Flat slope. Braiding and anabranching headwater overflow path through trees. The flow paths
at all three sites are very shallow and wide with a gentle slope, which would allow sheet runoff to occur.
Erosion Risk
No erosion present at the time of survey.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Eucalyptus, Casuarina and Callitris native trees were present.
Aquatic Flora and Fauna, Including Breeding Habitat
No habitat for fish, however the flow path would convey leaf litter and other food particles downstream for aquatic
fauna. No capacity to retain water or provide habitat to aquatic fauna when not in flow, due to the location within the
upper headwaters and the geomorphology. No definitive aquatic flora was present at these sites at the time of survey.
This site would provide little or no aquatic habitat for macroinvertebrates, given that the areas are more of an overland
flow-path rather than a habitable drainage line. Nonetheless, the watercourse would provide food in the form of leaf
litter and detritus to the lower catchments during flood.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
n/a (dry site)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
n/a (dry site)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
(if wet), bank reprofiling and revegetation of bed and bank should be implemented.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford with reprofiling and revegetation as rehabilitation measures.
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Ruby Spur Line

Coordinates (GDA 94)

RKP2.0 Unnamed Wilkie Creek tributary
Catchment: Condamine-Balonne

Latitude
-27.216494°

Longitude
150.864545°

Stream Order and Geomorphology
Stream Order 1. Channel consisted of isolated pools of 35 cm depth, with sandy substrates. The waterway upstream
from Kubarilla Forest Road and the proposed pipeline crossing point is ephemeral. The channel substrate description
was predominantly sandy with some silt and clay material. Upstream land use was predominantly state forest and
pastoral.
Erosion Risk
Some local catchment erosion was present. Bank erosion evident downstream of the existing road crossing.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation zone spanned 10 m on both banks and was approximately 20 m in width. The vegetation consisted
of some grass and small trees, with few large trees (>10 m). The edge of the channel had 20 % canopy cover and
40 % shading.
Aquatic Flora and Fauna, Including Breeding Habitat
Aquatic fauna was present including; Leiopotherapon unicolor (spangled perch), Hypseleotris spp. (carp gudgeons),
freshwater yabbies and shrimp. The pools contained four species of aquatic plants; Juncus continuus, Cyperus betchei
subsp. betchei, Cyperus polystachyos and Fimbristylis ferruginea. There was detritus, sticks and branches that formed
snags in and around the isolated pools. There was also some trailing bank vegetation.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
44 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
54 (moderate)
17 edge, 9 bed
1 edge, 0 bed
3.4 edge, 2.7 bed
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: moderate
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
is recommended in wet conditions only. Bank reprofiling and revegetation of bed and bank should be implemented.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing method is a ford with reprofiling and revegetation as rehabilitation measures.
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Ruby Spur Line

Coordinates (GDA 94)

RKP9.0 Unnamed Wilkie Creek tributary
Catchment: Condamine-Balonne

Latitude
-27.17622°

Longitude
150.89388°

Stream Order and Geomorphology
Stream Order 1. Site was dry at the time of the survey and was an undefined channel. The substrate material was
dominated by silt and clay material. The upstream land use was forest and pastoral.
Erosion Risk
Little human impact evident within the undefined channel and some local catchment erosion. Gullying and erosion
became evident further down the stream.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
The riparian zone consisted of little bare ground and shrubs, some grass, small trees and taller trees (< 10 m).
Aquatic Flora and Fauna, Including Breeding Habitat
Two aquatic plant species were found; Fimbristylis ferruginea and Cyperus fulvous.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
44 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
38 (poor)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
is recommended in wet conditions only. Bank reprofiling and revegetation of bed and bank should be implemented.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford with reprofiling and revegetation as rehabilitation measures.
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Orana Spur Line

Coordinates (GDA 94)

OKP3.8 Unnamed Wambo Creek tributary
Catchment: Condamine-Balonne

Latitude
-26.91924°

Longitude
150.52881°

Stream Order and Geomorphology
Stream Order 1. Site dry at time of survey. The adjacent land use was natural state forest on both sides of the banks.
Upstream land use was pastoral and state forest. Upstream channel was sandy, with changing morphology within the
wider channel that was characterised as sinuous however the channel is not very defined, with gently sloping shallow
banks. Channel substrate was comprised of mostly sand.
Erosion Risk
Some human impact was present, approximately 10 – 50% of the site. Some local catchment erosion. There was a dirt
track that intercepted flow path in channel.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
There was approximately 20 m width of continuous tree zone spanning either side of the channel bank. There was no
overhanging trailing bank vegetation on either the left or right bank. There were fallen trees and logjams. Overhanging
vegetation provided leaf litter and food to downstream communities when in flow.
Aquatic Flora and Fauna, Including Breeding Habitat
Macrophyte species that were present on the left bank included Juncus usitatus and Cyperus betchei subsp. betchei.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
57 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
66 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
should be implemented if construction takes place in wet conditions. Bank reprofiling and revegetation of bed and bank
should be implemented. Should works be carried out during rain, erosion and sediment control barriers are to be
installed downstream of the construction works, and diversion drains put in place to divert stream flow around the
construction works.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford with reprofiling and revegetation as rehabilitation measures.
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OKP4.0 Unnamed Wieambilla Creek tributary

Catchment: Condamine-Balonne

Latitude
-26.95159°

Longitude
150.53510°

Stream Order and Geomorphology
Stream Order 1. Dry site at time of survey. Site was in a flood plain with surrounding state forest and pastoral land use
upstream. The site was characterised as a slight depression with a substrate dominated by sand.
Erosion Risk
Only evidence of erosion was due to anthropogenic impacts e.g. machinery work in re-grading the track and pushing
fallen logs into a pile.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
The riparian vegetation consisted of some bare ground, grass and small trees. There was moderate coverage of large
trees (>10 m high) at the site. Approximately 20 m of continuous tree zone spanned both sides of the bank.
Aquatic Flora and Fauna, Including Breeding Habitat
No habitat for aquatic fauna was present at the time of survey. No capacity to retain water or provide habitat to aquatic
fauna when not in flow, due to the location within the upper headwaters and the geomorphology. Limited aquatic plants
were recorded; Fimbristylis dichotoma and Lomandra longifolia. This site would provide little or no aquatic habitat for
macroinvertebrates, given that the areas are more of an overland flow-path rather than a habitable drainage line.
Nonetheless, the watercourse would provide food in the form of leaf litter and detritus to the lower catchments during
flood.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
44 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
56 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry periods, avoid during high flow periods in the wet season. An open trench is
recommended.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford.
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OKP5.4 Unnamed Wieambilla Creek tributary

Catchment: Condamine-Balonne

Latitude
-26.93557°

Longitude
150.52700°

Stream Order and Geomorphology
Stream Order 1. Site dry at time of survey. Channel bed was comprised of 20 % gravel and 80 % sand. Flood plain with
no defined channel. State forest and pastoral upstream land use.
Erosion Risk
Some human impact was evident in the channel and some local catchment erosion.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
There was approximately 20 m of continuous tree zone spanning both sides of the banks. The riparian zone consisted
of some bare ground, grass and large trees (> 10 m).
Aquatic Flora and Fauna, Including Breeding Habitat
Only one macrophyte species was present, Fimbristylis dichotoma. Flood debris was present in the channel. This site
would provide little or no aquatic habitat for macroinvertebrates, given that the areas are more of an overland flow-path
rather than a habitable drainage line. Nonetheless, the watercourse would provide food in the form of leaf litter and
detritus to the lower catchments during flood.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
48 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
64 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
should be implemented if construction takes place in wet conditions. Vegetation clearing should be minimised as far as
practical. Bank reprofiling and revegetation of bed and bank should be implemented. Should works be carried out
during rain, erosion and sediment control barriers are to be installed downstream of the construction works, and
diversion drains put in place to divert stream flow around the construction works; bank reprofiling and revegetation of
bed and bank should be implemented.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing method is a ford.
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KP6.5 Unnamed Wieambilla Creek tributary

Catchment: Condamine-Balonne

Latitude
-26.94443°

Longitude
150.53019°

Stream Order and Geomorphology
Stream Order 1. Dry site at time of survey with no discernable channel or creek banks. Watercourse not distinguishable
from surrounding scrub. Flat slope. Braiding and anabranching headwater overflow path through trees. The flow paths
at all three sites are very shallow and wide with a gentle slope, which would allow sheet runoff to occur.
Erosion Risk
No erosion present at the time of survey.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Eucalyptus, Casuarina and Callitris native trees were present.
Aquatic Flora and Fauna, Including Breeding Habitat
No habitat for fish, however the flow path would convey leaf litter and other food particles downstream for aquatic
fauna. No capacity to retain water or provide habitat to aquatic fauna when not in flow, due to the location within the
upper headwaters and the geomorphology. No definitive aquatic flora was present at these sites at the time of survey.
This site would provide little or no aquatic habitat for macroinvertebrates, given that the areas are more of an overland
flow-path rather than a habitable drainage line. Nonetheless, the watercourse would provide food in the form of leaf
litter and detritus to the lower catchments during flood.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
n/a (dry site)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
n/a (dry site)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
(if wet), bank reprofiling and revegetation of bed and bank should be implemented.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford with reprofiling and revegetation as rehabilitation measures.
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RKP2.0 Unnamed Wilkie Creek tributary
Catchment: Condamine-Balonne

Latitude
-27.216494°

Longitude
150.864545°

Stream Order and Geomorphology
Stream Order 1. Channel consisted of isolated pools of 35 cm depth, with sandy substrates. The waterway upstream
from Kubarilla Forest Road and the proposed pipeline crossing point is ephemeral. The channel substrate description
was predominantly sandy with some silt and clay material. Upstream land use was predominantly state forest and
pastoral.
Erosion Risk
Some local catchment erosion was present. Bank erosion evident downstream of the existing road crossing.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation zone spanned 10 m on both banks and was approximately 20 m in width. The vegetation consisted
of some grass and small trees, with few large trees (>10 m). The edge of the channel had 20 % canopy cover and
40 % shading.
Aquatic Flora and Fauna, Including Breeding Habitat
Aquatic fauna was present including; Leiopotherapon unicolor (spangled perch), Hypseleotris spp. (carp gudgeons),
freshwater yabbies and shrimp. The pools contained four species of aquatic plants; Juncus continuus, Cyperus betchei
subsp. betchei, Cyperus polystachyos and Fimbristylis ferruginea. There was detritus, sticks and branches that formed
snags in and around the isolated pools. There was also some trailing bank vegetation.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
44 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
54 (moderate)
17 edge, 9 bed
1 edge, 0 bed
3.4 edge, 2.7 bed
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: moderate
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
is recommended in wet conditions only. Bank reprofiling and revegetation of bed and bank should be implemented.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing method is a ford with reprofiling and revegetation as rehabilitation measures.
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RKP9.0 Unnamed Wilkie Creek tributary
Catchment: Condamine-Balonne

Latitude
-27.17622°

Longitude
150.89388°

Stream Order and Geomorphology
Stream Order 1. Site was dry at the time of the survey and was an undefined channel. The substrate material was
dominated by silt and clay material. The upstream land use was forest and pastoral.
Erosion Risk
Little human impact evident within the undefined channel and some local catchment erosion. Gullying and erosion
became evident further down the stream.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
The riparian zone consisted of little bare ground and shrubs, some grass, small trees and taller trees (< 10 m).
Aquatic Flora and Fauna, Including Breeding Habitat
Two aquatic plant species were found; Fimbristylis ferruginea and Cyperus fulvous.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location due to lack of habitat and connectivity.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
44 (moderate)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Wet Season
38 (poor)
n/a (dry site)
n/a (dry site)
n/a (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil.
Site-specific Pipeline Construction Methods and Mitigation Measures
Construction can be carried out during dry and wet periods. An open trench is recommended. Water quality monitoring
is recommended in wet conditions only. Bank reprofiling and revegetation of bed and bank should be implemented.
Erosion risk and rehabilitation
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks.
Site-specific Access Track Construction Methods and Mitigation Measures.
Recommended road crossing methods is a ford with reprofiling and revegetation as rehabilitation measures.
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Summary
This report has been prepared for Australia Pacific LNG (APLNG) as part of the
Environmental Management Plan (EM Plan) for the construction and maintenance of the
Talinga-Condabri gas and water pipelines. The objectives of the report are to:
•

•

•

describe the aquatic habitat (including in situ water quality), flora and fauna
occurring and likely to occur in the waterways affected by pipeline crossings of
watercourses
discuss potential direct and indirect impacts of the pipeline crossings on aquatic
ecosystems, and
describe proposed mitigation measures for protecting or enhancing aquatic
ecological values.

Ten watercourse crossings will be required for the construction of the gas pipeline, and
eleven watercourse crossings will be required for construction of the water pipeline. Most
watercourse crossings are in the headwaters of small (stream order 1) watercourses,
although a moderately sized third order watercourse and the large Condamine River
(stream order 8) are also crossed by the pipeline alignment. All watercourse crossings
are in the Condamine-Balonne River catchment.

Relevant Legislation
Matters of national environmental significance that may be impacted by the Project if the
appropriate mitigation measures are not in place include one threatened species, the
Murray cod (Maccullochella peelii peelii), which is listed as vulnerable under the
Environment Protection and Biodiversity Conservation Act 1999.
The construction or raising of waterway barrier works during construction may be either
assessable or self-assessable development under the Fisheries Act 1994, depending on
the nature of works. Based on the results of the field surveys, construction of pipeline
crossings for stream order 1 and 2 watercourses will meet the criteria for self-assessable
development with regards to bank-full width. However, the bank-full width of Sandy Creek
is greater than the maximum bank-full width allowed under the code for self-assessable
development (DEEDI 2010), and as such a development approval will be required. A
waterway barrier works approval will not be required for the trenchless crossing of the
Condamine River.
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Aquatic Ecological Values
Aquatic habitat was assessed at the Condamine River crossing in the dry season on 13
July 2011 and at Sandy Creek and an unnamed tributary crossing on 9 November 2011.
A wet season assessment was done at the Condamine River crossing on 2 December
2011 and at the Sandy Creek and tributary sites on 10 February 2012.
Aquatic habitat was in moderate condition. Riparian vegetation had been cleared at most
sites, except Sandy Creek and its tributary, which were in a State forest. In general,
banks were moderately stable and there was only minor evidence of erosion. Surface
sediment in bed habitat was dominated by sand at most sites. Site CTKP2.5 (Sandy
Creek) had the most diverse mixture of surface sediment, with gravel, pebble, cobble and
boulders present.
Channel diversity was low at all sites and generally limited to pool habitat, where water
was present. No riffle habitat was observed in the surveys; however, there is potential for
this habitat type during periods of flow at most sites. Bends and changes in water depth
are likely to provide some channel diversity during periods of flow. In-stream habitat at all
sites was limited and comprised aquatic plants, woody debris and detritus.
In situ water quality was characterised by high turbidity and low dissolved oxygen. The
pH and electrical conductivity generally complied with the relevant guideline range, except
at the Condamine River in the dry season.
There were at least 15 species of emergent aquatic plants in the survey area; no
submerged or floating taxa were recorded. The highest percent cover and species
richness was at Sandy Creek, which is likely to be a result of minimal
disturbance / clearing and the reach environs being State forest. No exotic or listed
threatened macrophytes were recorded during the surveys.
Macroinvertebrate communities were typical of the region, having low richness, PET
richness and SIGNAL 2 scores. In general, the results showed that Sandy Creek was in
slightly better condition than the Condamine River.
A low diversity of fish species was recorded, including three exotic species (two of which
are declared noxious in Queensland: the common carp and the mosquitofish). More fish
species were recorded in Sandy Creek than the Condamine River (though survey
methods in the Condamine River in the wet season were limited due to safety reasons).
The native fish species recorded are common in the catchment and are tolerant of a broad
range of water quality conditions. No listed threatened species were recorded, although
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the Murray cod may occur in the Condamine River and its larger tributaries (including
Sandy Creek) at times.

Potential Impacts and Mitigation Measures
The potential impacts of fuel handling and vegetation clearing can be minimised if the
recommended mitigation measures are implemented.
Recommended mitigation
measures for construction of access tracks across waterways and pipeline crossings of
different sized watercourses are summarised in this report, and specific recommendations
for the sites assessed in the field survey are included in the site assessment sheets
(Appendix A).
The Project is unlikely to impact on any listed vulnerable or endangered aquatic species
or ecological communities (as listed under State or Commonwealth legislation), or
conversationally significant habitats, if appropriate mitigation measures are put in place.
The impact assessment demonstrates that, where the appropriate mitigation measures
are used, there will be only a low magnitude of impact to the local aquatic environments of
survey area, and negligible regional impacts.
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Introduction

This report has been prepared for Australia Pacific LNG (APLNG) as part of the
Environmental Management Plan (EM Plan) for the construction and maintenance of the
Talinga-Condabri gas and water pipelines. The objectives of the report are to:
•

•

•

1.1

describe the aquatic habitat (including in situ water quality), flora and fauna
occurring and likely to occur in the waterways affected by pipeline crossings of
watercourses
discuss potential direct and indirect impacts of the pipeline crossings on aquatic
ecosystems, and
describe proposed mitigation measures for protecting or enhancing aquatic
ecological values.

Project Background

Ten watercourse crossings will be required for the construction of the gas pipeline, and
eleven watercourse crossings will be required for construction of the water pipeline. Most
watercourse crossings are in the headwaters of small (stream order 1) watercourses,
although a moderately sized third order watercourse and the large Condamine River
(stream order 8) are also crossed by the pipeline alignment (Figure 1.1). Watercourse
type is generally described by stream order (after Strahler 1952) from stream order 1
(smallest system) through to 8 (largest system). The pipelines cross the following
waterways:
•

8 stream order 1 (plus an additional stream order 1 on the water pipeline)

•

1 stream order 2

•

1 stream order 3

•

0 stream order 4

•

0 stream order 5

•

0 stream order 6

•

0 stream order 7, and

•

1 stream order 8.
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The proposed pipelines are located in the Condamine-Balonne River catchment. The
Condamine-Balonne River catchment covers an area of 124 500 km2, and includes
several major rivers:
•

Condamine River

•

Balonne River

•

Culgoa River

•

Narran River, and

•

Maranoa River (DERM 2010a).

The Condamine-Balonne River extends for approximately 500 km and is a major tributary
of the Darling River, located in the upper Murray-Darling River catchment. Its boundaries
to the east and north are formed by the Great Dividing Range (approximately 1400 m
above sea level (ASL)) near Toowoomba and Warwick, while its southern boundary
comprises the much lower Herries Range (800 m ASL). The western boundary comprises
the Dogwood Creek sub-catchment, which flows into the Condamine River where it
becomes the Balonne River (Clayton et al. 2008).
The use of water resources in the catchment includes:
•

irrigated agriculture

•

urban water supply

•

mining

•

stock use, and

•

domestic use (DERM 2010a).

Detailed in-field aquatic ecology assessments were done at three sites in the dry season
to aid in preparation of this technical report, on watercourses to be crossed by the
proposed pipelines (Figure 1.1):
•

site TKP2.5 – Sandy Creek, third-order tributary of Condamine River

•

site TKP11.5 – first-order tributary of Condamine River, and

•

site TKP17.8 – Condamine River.

Surveys were repeated at these sites in the wet season, when an additional two sites
were surveyed:
•

site CTKP4.3 – second order tributary of Sandy Creek, and

•

site CTKP8.7 – first order tributary of Condamine River.
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Relevant Legislation and Guidelines

2.1

Commonwealth’s

Environment

Protection

and

Biodiversity

Conservation Act 1999
Any actions that are likely to have a significant impact on a matter of national
environmental significance are subject to assessment under the Commonwealth’s
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) approval
process.
With respect to aquatic ecology, matters of national environmental significance unlikely to
be impacted by the Project include:
•

•

•

•

•

•

world heritage places or national heritage places, as there are no world heritage or
national heritage places within the waterways of the Project area or within 5 km of
the Project area
migratory species, as no migratory aquatic species are known from the survey
area
Commonwealth marine areas, as the Project is more than approximately 1500 km
or more from Commonwealth marine waters (where the Murray-Darling Basin
terminates at Lake Alexandrina, near Encounter Bay in South Australia)
Ramsar wetlands (wetlands of international significance) as the nearest Ramsar
wetland, the Narran Lakes Nature Reserve, is approximately 520 km downstream
of the Project area
the Great Barrier Reef Marine Park, as the waters of the Condamine-Balonne
River Catchment do not flow to the Great Barrier Reef Marine Park, and
nuclear actions, as they are not relevant to this Project.

Matters of national environmental significance that may be impacted by the Project if the
appropriate mitigation measures are not in place include one threatened species, the
Murray cod (Maccullochella peelii peelii). The Murray cod is listed as vulnerable under the
EPBC Act and is found in the waterways of the Murray-Darling Basin (DEWHA 2009).
The Murray cod is found in a range of warm-water habitats in the waterways of the
Murray-Darling Basin (DEWHA 2007b), however it prefers deeper-water habitats around
habitat structures such as boulders, logs, undercut banks and overhanging vegetation
(Allen et al. 2002). In-stream woody debris is particularly important to this species, with
adults establishing home territories around a particular snag (DEWHA 2007b). This

Aquatic Values Assessment: Talinga–Condabri Pipelines

4

frc environmental

species migrates upstream (up to 120 km upstream) during spring and early summer to
spawn (Kearney & Kildea 2001; Hydrobiology 2009), the adults then return to their home
territory (DEWHA 2007b).
Murray cod are known from the Condamine River system (DEWHA 2007b), where there
appears to have been a serious decline in numbers due to habitat loss, and declining
water quality (Kearney & Kildea 2001). In-stream barriers (e.g. weirs) have the potential
to impact movement of Murray cod, although stocking programs in the river may mask the
effects of this restriction, and other impacting processes. Fingerlings are regularly
stocked in a number of impoundments on the Condamine River, including:
•

•

Miles, Dalby and Chinchilla weirs, and
Cooby and Leslie dams on tributaries of the Condamine River (Kearney & Kildea
2001).

Further information regarding the ecology of the Murray cod is presented in Section 4.4.
There are no threatened or endangered aquatic ecological communities known or
expected to occur in the survey area.

2.2

Queensland’s Fisheries Act 1994

Waterway Barriers
Under Part 5, Division 3A, Subdivision 3 (76G) of the Queensland Fisheries Act 1994
(Fisheries Act), a waterway barrier works approval is needed to build any structure across
a freshwater waterway, whether it is temporary or permanent. Waterway barriers are
likely to be required for constructing access tracks and pipeline crossings across the
minor watercourses along the alignment. There are not expected to be any waterway
barriers on the Condamine River, as it is intended to use a trenchless construction method
(i.e. horizontal directional drilling, HDD).
The construction or raising of waterway barrier works may be either assessable or selfassessable development, depending on the nature of works. Based on the results of the
field surveys, construction of pipeline crossings for stream order 1 and 2 watercourses will
meet the criteria for self-assessable development with regards to bank-full width.
However, the bank-full width of Sandy Creek is greater than the maximum bank-full width
allowed under the code for self-assessable development (DEEDI 2010), and as such a
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development approval will be required. A waterway barrier works approval will not be
required for the trenchless crossing of the Condamine River.

Non-Indigenous and Noxious Fish
Non-indigenous and declared noxious species are listed under the Fisheries Regulation
2008. Two declared noxious fish are known from the Condamine-Balonne River
Catchment and have been caught in the survey area: carp (family Cyprinidae) and
mosquitofish (Gambusia holbrooki) (DPIF 2011; frc environmental 2011b). Details on fish
species observed during field survey are presented in Section 4.4.

Fish Habitat Areas
There are no fish habitat areas in the Project area.

2.3

Queensland’s Nature Conservation Act 1992

Native flora and fauna species are protected in Queensland under the Nature
Conservation Act 1992 (NC Act); extinct in the wild, endangered, vulnerable, near
threatened and least concern species are listed in the Nature Conservation (Wildlife)
Regulation 2006 (NCWR).
Eleocharis blakeana and Fimbristylis vagans have been recorded from, or are likely to
occur in the Condamine River Catchment. These species are classified as near
threatened under the NC Act and NCWR.
Eleocharis blakeana (Blake’s spikerush) grows in ephemeral watercourses and is often
associated with brigalow and belah woodland and on clay soils (Harden 1993).
Fimbristylis vagans (fringing rush) is associated with palustrine wetlands (DERM 2011a)
but may also occur in other ecosystems; other species of Fimbristylis are common in
pastures of central Queensland (Anderson 1993).
No listed aquatic floral (macrophyte) or faunal species have been recorded within 20 km
of the survey area (DERM 2011c) or were recorded during the in-field assessments
(Section 4).
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2.4

Queensland’s Environmental Protection Act 1994

The Queensland Environmental Protection Act 1994 (EP Act) is the key legislation for
environmental management and protection in Queensland. The environmental values of
waterways in Queensland are protected under the EP Act and the subordinate
Environmental Protection (Water) Policy 2009 (EPP Water).
Environmental Values (EVs) and Water Quality Objectives (WQOs) have been
established for many waterways in Queensland under Schedule 1 of the EPP Water. The
EPP Water defines an indicator for an EV as a property that can be measured or decided
in a quantitative way. WQOs are numerical concentrations or statements for indicators
that protect a stated EV and are generally developed based on the review of the available
site-specific information relevant to each EV.
The EVs of waters to be enhanced or protected under the EPP Water are:
•

biological integrity of a modified aquatic ecosystem

•

suitability for recreational use

•

suitability for minimal treatment before supply as drinking water

•

suitability for agricultural use, and

•

suitability for industrial use.

Specific EVs and WQOs have not been prescribed for the Condamine-Balonne
Catchment. The EVs and WQOs of waterways in the region were therefore considered by
addressing water quality guidelines. The Australian and New Zealand Water Quality
Guidelines for Fresh and Marine Waters (the national guidelines) (ANZECC & ARMCANZ
2000) was therefore used to decide the appropriate EVs and WQOs, as discussed in
Section 3.1.
The identified EVs and WQOs for the Project area are presented in Section 4.1 (Aquatic
Habitat).

2.5

Queensland’s Water Act 2000

The purpose of the Queensland Water Act 2000 (Water Act) is to provide for the
sustainable management of water and other resources. Under Section 269 of the Water
Act, a riverine protection permit is required to:
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•

remove vegetation in a watercourse

•

excavate in a watercourse, and / or

•

place fill in a watercourse.

As such, approval under the Water Act will be required for creek crossings or for placing
infrastructure such as access tracks within watercourses within the Project area.
The Water Act requires Water Resource Plans (WRPs) and associated Resource
Operations Plans (ROPs) to be prepared for developed water resources. The ‘Water
Resources (Condamine and Balonne) Plan’ received final approval in August 2004, and
the amended ‘Condamine and Balonne Resource Operation Plan’ received final approval
in December 2011.

2.6

Wetlands of National, State or Regional Significance

Lacustrine (e.g. lakes) and palustrine (e.g. swamps) wetlands, and riverine systems (e.g.
river and creek channels) have been mapped within the survey area in the Department of
Environment and Heritage Protection’s (EHP’s) wetland mapping program (Figure 1.1).
No wetlands of national, state or regional significance are within the survey area, and the
pipelines do not cross any palustrine or lacustrine wetlands. There is a riverine wetland
mapped adjacent to the Condamine River, however wetland indicator species were not
located above the banks of the river during the detailed in-field assessments at the
crossing location.
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3

Methods

3.1

Aquatic Habitat

Aquatic Habitat of the Study Area
Aquatic habitat was assessed at the Condamine River crossing in the dry season on 13
July 2011 and at Sandy Creek and an unnamed tributary crossing on 9 November 2011.
A wet season assessment was done at the Condamine River crossing on 2 December
2011 and at the Sandy Creek and tributary sites on 10 February 2012.

In Situ Snapshot
Based on the Australian River Assessment System (AUSRIVAS) protocol described in the
Queensland AUSRIVAS Sampling and Processing Manual (DNRM 2001), the in-stream
habitat condition at each site was assessed based on the following parameters:
•

habitat bioassessment scores
-

bottom substrate / available cover

-

embeddedness

-

velocity / depth

-

channel alteration

-

bottom scouring and deposition

-

pool / riffle, run / bend ratio

-

bank stability, and

-

bank vegetative stability and streamside cover

•

reach environs (land immediately next to the riparian zone)

•

bank erosion

•

substrate composition (silt / clay, sand, pebble, cobble and boulder)

•

channel diversity (pool / riffle / run), and

•

in-stream habitat (in-stream vegetation and substrate characteristics).

Stream diagrams were also completed, and included in the crossing assessment sheets
(Appendix A).
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Habitat Bioassessment Scores
The habitat bioassessment score datasheets (DNRM 2001) were used to numerically
score nine criteria, which were then allocated to one of four categories (excellent, good,
moderate and poor). The sum of the numerical rating from each category produced an
overall habitat assessment score (Table 3.1):
•

Excellent >110,

•

Good 75–110,

•

Moderate 39–74, and

•

Poor ≤38.

Table 3.1

Habitat bioassessment scores used to derive overall condition categories.
Category Score Range

Habitat Category

Excellent

Good

Moderate

Poor

16–20

11–15

6–10

0–5

Embeddedness

16–20

11–15

6–10

0–5

Velocity / depth category

16–20

11–15

6–10

0–5

Channel alteration

12–15

8–11

4–7

0–3

Bottom scouring & deposition

12–15

8–11

4–7

0–3

Pool / riffle, run / bend ratio

12–15

8–11

4–7

0–3

Bank stability

9–10

6–8

3–5

0–2

Bank vegetative stability

9–10

6–8

3–5

0–2

Streamside cover

9–10

6–8

3–5

0–2

111–135

75–110

39–74

0–38

Bottom
cover

substrate

/

available

Total (Habitat Bioassessment
Score for the Site)
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Water Quality
The objective of the water quality sampling was to describe water quality at each of the
sites at the time of survey, to aid in the interpretation of biological data.
Water quality was measured at each site using a Hydrolab QUANTA water quality meter.
The following parameters were measured:
•

water temperature

•

conductivity

•

pH

•

dissolved oxygen, and

•

turbidity.

To provide an indication of water quality at the time of sampling, spot water quality
measurements were compared to the Australian and New Zealand Environment and
Conservation Council and Agriculture and Resource Management Council of Australia
and New Zealand (ANZECC and ARMCANZ) values for upland streams in south-east
Australia (ANZECC & ARMCANZ 2000) (Table 3.2). Dissolved oxygen was compared
with the ANZECC and ARMCANZ trigger values; however, the results should be
interpreted with care as dissolved oxygen guidelines should only be applied to flowing
streams, as stagnant pools are naturally less than 50% saturation (DERM 2009).
Table 3.2

ANZECC and ARMCANZ Water Quality Guidelines for upland streams in
south-east Australia.

Parameter

Temperature
Dissolved oxygen
pH
Conductivity
Turbidity

Units

ANZECC and ARMCANZ
Value for Upland
Streams

ºC

–

% saturation

90–110

pH units

6.5–7.5

µS/cm

30–350

NTU

a

2–25

Source ANZECC and ARMCANZ 2000
a
Nephelometric Turbidity Unit
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3.2

Macrophytes

The macrophyte community at each site was assessed along a 100 m reach at each site.
Aquatic plants were identified, and the following was recorded:
•

•

taxonomic richness
growth form of each species (submerged, floating (free-floating or rooted) and
emergent)

•

total percent cover (% of substrate (bed / bank) covered by each species), and

•

whether the plant was native or exotic to Australia.

Macrophyte species were identified in the field, where practical.
Representative
specimens were collected for identification in the laboratory (or by the Queensland
Herbarium, if required).
The Census of Queensland Flora 2007 (Queensland Herbarium 2007) was used to
classify macrophytes as native or exotic. Total percent cover of listed species, under the
Commonwealth’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) or the Nature Conservation (Wildlife) Regulation 2006 (NCWR), was determined for
each site.
Macrophytes with a submerged growth form predominantly grow beneath the surface of
the water, although flowers may project above the water surface and some leaves may
float on the water surface (e.g. Sainty & Jacobs 2003).
Macrophytes with a floating growth form can be either free-floating or rooted (Sainty &
Jacobs 2003). Free-floating species are usually not attached to the substrate, whereas
rooted species are attached to the substrate and normally have at least the mature leaves
floating on the water surface (Sainty & Jacobs 2003).
Macrophytes with an emergent growth form, are rooted in the substrate and the stems,
flowers and most of the mature leaves project above the water surface (Sainty & Jacobs
2003).
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3.3

Macroinvertebrates

Macroinvertebrate Samples
At each site, one sample from the bed habitat and one sample from the edge habitat were
collected. This sampling followed the methods in the Queensland AUSRIVAS sampling
manual, and was designed to provide a broad description of macroinvertebrate
communities, rather than a quantitative assessment (DNRM 2001). A standard triangularframed, macroinvertebrate sampling net with 250 µm mesh was used to collect the
samples. In this method a 10 m long section of bed or edge habitat was disturbed, and a
sample collected by sweeping the net through the disturbed area.
The sampling of macroinvertebrates was conducted under Queensland Scientific Licence
WISP05080608 issued to frc environmental.

Macrocrustacean Samples
Macrocrustaceans (e.g. prawns, shrimps and yabbies) were caught during fish surveys,
using a combination of electrofishing, seine netting and bait trapping (see Section 3.4).

Sample Processing
All samples were preserved in methylated spirits and returned to frc environmental’s
Brisbane laboratory, where they were sorted, counted and identified to the lowest practical
taxonomic level (in most instances family), to comply with AUSRIVAS standards and
those described by Chessman (2003).

Calculation of Indices
Abundance, taxonomic richness, PET richness and SIGNAL 2 scores were calculated for
each sample. These indices were used to indicate the current ecological health of
surveyed waterways.

Abundance
Abundance is the total number of macroinvertebrates.
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Taxonomic Richness
Taxonomic richness is the number of taxa (in this assessment, typically families).
Taxonomic richness is a basic, unambiguous and effective diversity measure. It is
however, affected by arbitrary choice of sample size. Where all samples are of equal
size, taxonomic richness is a useful tool when used in conjunction with other indices.
Richness does not take into account the relative abundance of each taxon, so rare and
common taxa are considered equally.

PET Richness
While some groups of macroinvertebrates are tolerant to pollution and environmental
degradation, others are sensitive to these stressors (Chessman 2003). Plecoptera
(stoneflies), Ephemeroptera (mayflies), and Trichoptera (caddisflies) are referred to as
PET taxa, and they are particularly sensitive to disturbance. There are typically more PET
families within sites of good habitat and water quality than in degraded sites. PET taxa
are often the first to disappear when water quality or environmental degradation occurs
(EHMP 2007). The lower the PET score, the greater the inferred degradation.

SIGNAL 2 Scores
SIGNAL (Stream Invertebrate Grade Number — Average Level) scores are also based on
the sensitivity of each macroinvertebrate family to pollution or habitat degradation. The
SIGNAL system has been under continual development for over 10 years, with the current
version known as SIGNAL 2. Each macroinvertebrate family has been assigned a grade
number between 1 and 10 based on their sensitivity to various pollutants. A low number
means that the macroinvertebrate is tolerant of a range of environmental conditions,
including common forms of water pollution (e.g. suspended sediments and nutrient
enrichment).
SIGNAL 2 scores are weighted for abundance. The scores take the relative abundance of
tolerant or sensitive taxa into account (instead of only the presence / absence of these
taxa). The overall SIGNAL 2 score for a site is based on:
•

the total of the SIGNAL grade

•

multiplied by the weight factor for each taxon, and

•

divided by the total of the weight factors for each taxon.

SIGNAL 2 scores are interpreted in conjunction with the number of families found in the
sample. This is achieved using a SIGNAL 2 / Family bi-plot (Chessman 2003). The plots
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are divided into quadrants, with each quadrant indicative of particular conditions (Figure
3.1). Interim quadrant boundaries for edge / alcove habitat in Australia (for the MurrayDarling Basin between 400 m and 200 m elevation) were used in this survey (Chessman
2001). However, no suggested boundaries or biological WQOs currently exist for bed
habitat in the Condamine River Catchment and therefore SIGNAL 2 Family Bi-plots have
not been produced for bed habitat.

Figure 3.1

Quadrant diagram for SIGNAL 2 / Family bi-plot.
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3.4

Fish

Fish communities were surveyed using electrofishing, seine netting and bait trapping
(Table 3.3).
Field sampling followed the methods presented in the Monitoring and Sampling Manual
(DERM 2010b).
These methods were adapted, where appropriate, to suit local
conditions. All available habitats (pool, riffle, run, bend) were fished at each site.
Electrofishing was conducted in accordance with the Australian Code of Electrofishing
Practice 1997, using a Smith-Root boat 2.5 GPP electrofishing system in deep water.
The life-history stage, abundance and the apparent health of every fish caught were
recorded. Specimens that were unable to be identified in the field were euthanised and
returned to the laboratory for identification.
The sampling of fishes was conducted under General Fisheries Permit No. 140240 and
Animal Ethics Approval No. CA 2009/03/343 issued to frc environmental.
Table 3.3

Fishing effort at each site in the dry season survey.

Site

Method

CTKP
2.5

small
traps x 5

bait

seine net

Habitat

Date

Time
In

Time
Out

Settings

Effort

pool

2011-11-09

1245

1430

NA

8.75 h

pool

2011-11-09

1330

1400

NA

1 x 8 m haul
1 x 7 m haul
1 x 6 m haul

CTKP
17.8

boat
electrofishing

pool

2011-07-13

1015

1045

50–1000 V

1080 s

4 amps
60 DC
90%

small
traps x 5

bait

pool

0730

1045

NA

16.25 h

opera traps x 3

pool

0730

1045

NA

9.75 h
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Table 3.4

Fishing effort at each site in the wet season survey.
Habitat

Date

Time
In

Time
Out

Settings

Effort

bait

pool

2012-02-10

1400

1610

–

2 h 10 m

opera traps (3)

pool

1400

1610

–

2 h 10 m

backpack
electrofishing

pool

1445

1512

350 V

468 s

Site

Method

CTKP
2.5

small
traps (5)

12 Hz
pulse width
30 ms

CTKP
a
17.8

a

small
traps (5)

bait

pool

opera traps (3)

pool

2011-12-02

0700

0900

–

2h

0700

0900

–

2h

Site was too deep to backpack electrofish and banks were too steep and slippery (wet) to launch boat
electrofisher safely.

Data Analysis
Fish communities at each site were assessed for:
•

taxonomic richness (total number of species caught at a site)

•

total abundance (total number of individuals caught at a site)

•

abundance of exotic species, and

•

abundance of species listed under the Commonwealth’s EPBC Act or
Queensland’s NC Act.
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3.5

Turtles

Turtles were surveyed at site CTKP17.8 (Condamine River), which was the only site with
sufficient water to support turtles. At this site:
•

•

three large cathedral traps were baited and set along the bank and next to cover (e.g.
vegetation and snags) during the dry season survey for 3.5 hours on 13 July 2011,
and
two large cathedral traps were baited and set along the bank and next to cover (e.g.
vegetation and snags) during the wet season survey for 3.3 hours on 2 December
2011.

The design of the traps was similar to traps used by the Queensland Department of
Environment and Heritage Protection’s (EHP’s) turtle research group. The traps had a
series of collapsible chambers (approximately 3.5 m in height and 0.7 m in diameter) and
two, one-way entrances in the lower baited chamber. Traps were set so that the top of
the chamber allowed turtles access to the surface to breathe. Traps were closely
monitored to ensure that no turtles or other air-breathing species were entangled or
trapped below the surface.
The sampling of turtles was conducted under Animal Ethics Approval No. CA 2009/03/343
and QLD Scientific Purposes Permit WISP05080608 issued to frc environmental.

3.6

Other Aquatic Vertebrates

Platypuses were surveyed at sunrise from the riverbank by two observers, for 45 minutes
at site CTKP17.8 (Condamine River) on 13 July 2011. As no platypuses or potential
platypus burrows were observed, this survey was not repeated in the wet season. The
other watercourses in the study area do not provide suitable habitat for platypus.

Aquatic Values Assessment: Talinga–Condabri Pipelines

18

frc environmental

4

Description of Existing Environment

4.1

Aquatic Habitat

Aquatic Habitat of the Survey Area
Habitat Bioassessment Scores
All sites surveyed had moderate habitat bioassessment scores in the dry and wet
seasons. Site CTKP17.8 (Condamine River) had the lowest score in the dry season but
the highest score in the wet season. Scores at site CTKP2.5 (Sandy Creek) and the
tributary sites were similar (Figure 4.1).
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Figure 4.1
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Habitat bioassessment scores at each site.

The lower score at site CTKP17.8 in the dry season was due to:
•

lack of stable habitat

•

poor habitat diversity, and

•

evidence of channel / bank erosion.

In the wet season, channel alteration and bank erosion had improved.
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Reach Environs and Riparian Vegetation
The reach environs (i.e. land immediately next to the riparian zone) at sites CTKP11.5
(unnamed tributary) and CTKP17.8 (Condamine River) had been cleared (e.g. Figure 4.2).
At site CTKP8.7 (unnamed tributary of the Condamine River), there was re-growth of
riparian trees such as eucalypts (Figure 4.3). Site CTKP2.5 (Sandy Creek) had intact
reach environs as it was surrounded by state forest (Figure 4.4). The riparian vegetation
was also relatively intact at site CTKP4.3 (unnamed tributary of Sandy Creek) (Figure
4.5).
Figure 4.2
Reach environs at site CTKP11.5 on
an unnamed tributary of the
Condamine River.

Figure 4.3
Re-growth of eucalypts at
CTKP8.7 in the wet season.

site
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Figure 4.4
Reach environs at site CTKP2.5 on
Sandy Creek in the dry season.

Figure 4.5
Reach environs at site CTKP4.3 in
the wet season.
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Bank Stability
Banks were relatively stable, and there was very limited evidence of erosion on the
smaller tributaries. However, there was evidence of minor bank erosion at sites CTKP2.5
(Sandy Creek) and CTKP17.8 (Condamine River) (Figure 4.6).
Figure 4.6
Minor erosion at site CTKP2.5 on
Sandy Creek in the dry season.

Substrate
Surface sediment in bed habitat was dominated by sand at most sites. There was
silt / clay at all sites except site CTKP4.3, and gravel and pebbles at all sites except
CTKP17.8 (Condamine River). Site CTKP2.5 (Sandy Creek) had the most diverse mixture
of surface sediment, with gravel, pebble, cobble and boulders present (Figure 4.7).
Surface sediment in edge (bank) habitat at each site was similar to bed habitat, though
there was a higher proportion of silt/clay in the edge habitat at each site.
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Percent cover of substrate types at each site in the wet season.

Channel Diversity
Channel diversity was low at all sites and generally limited to pool habitat, where water
was present. No riffle habitat was observed in the surveys; however, there is potential for
this habitat type during periods of flow at most sites. Bends and changes in water depth
are likely to provide some channel diversity during periods of flow.

In-stream Habitat
In-stream habitat (i.e. structural elements) provides refuge and food for aquatic fauna
such as fish, turtles and macrocrustaceans. In-stream habitat at all sites was limited and
comprised:
•

in-stream vegetation

•

woody debris, and

•

detritus (Figure 4.8 and Figure 4.9).
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Figure 4.8
In-stream vegetation at
CTKP2.5 on Sandy Creek.

site

Figure 4.9
Woody debris at site CTKP17.8
in the Condamine River.

Water Temperature
There are no ANZECC and ARMCANZ trigger values for water temperature. The range in
water temperature in the dry season was 10.0 °C at site CTKP17.8 (Condamine River), to
29.7 °C at site CTKP2.5 (Sandy Creek). The range in water temperature in the wet
season was 24.6 °C at site CTKP17.8 (Condamine River), to 31.1 °C at site CTKP2.5
(Sandy Creek).
Water temperature at any given site was likely to reflect a number of factors including the:
•

season

•

time of day
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•

size of the water body

•

prevailing weather conditions

•

flow, and

•

riparian cover.

Turbidity
Turbidity ranged from 32.6 at site CTKP17.8 (Condamine River) in the dry season, to 381
at site CTKP2.5 (Sandy Creek) in the dry season. Turbidity was relatively high in Sandy
Creek during both surveys, but was higher in the wet season than in the dry season in the
Condamine River. This may be related to sediment-laden runoff associated with wet
season rainfall. Turbidity was above the ANZECC and ARMCANZ trigger value range at
both sites in both surveys (Figure 4.10).
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Turbidity at each site on the Talinga-Condabri pipeline.
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pH
The pH was within the ANZECC and ARMCANZ trigger value range at site CTKP2.5
(Sandy Creek) during both surveys and above the ANZECC and ARMCANZ trigger value
range at site CTKP17.8 (Condamine River) in the dry season survey. The range in pH at
sites was 6.6 to 9.1 (Figure 4.11).
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The pH at each site on the Talinga-Condabri pipeline.
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Electrical Conductivity
Electrical conductivity was within the ANZECC and ARMCANZ trigger value range at site
CTKP2.5 (Sandy Creek) in both surveys, but above the ANZECC and ARMCANZ trigger
value range at site CTKP17.8 (Condamine River) in the dry season survey. The range of
electrical conductivity at sites was 224 µS/cm to 454 µS/cm (Figure 4.12).
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Electrical conductivity at each site on the Talinga-Condabri pipeline.
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Dissolved Oxygen
The percent saturation of dissolved oxygen was below the ANZECC and ARMCANZ
trigger value range at site CTKP2.5 (Sandy Creek) in both surveys, and within the
ANZECC and ARMCANZ trigger value range at site CTKP17.8 (Condamine River) in the
dry season survey but below the trigger value range in the wet season survey. A low
percent saturation of dissolved oxygen in isolated pools is not unexpected.
The percent saturation of dissolved oxygen was different at each site, which was likely to
reflect the:
•

•

•

•

time of day measurements were taken (plants photosynthesise during the day,
producing oxygen)
photosynthetic rates of algae and macrophytes (which are affected by light
availability and temperature)
rate of oxygen uptake by micro-organisms in the waterway associated with
decomposing organic matter, and
amount of surface mixing at a site (caused by wind, habitat features such as riffles,
and bird activity).
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Dissolved oxygen at each site on the Talinga-Condabri pipeline.
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Aquatic Habitat of the Region
Reach Environs
The dominant land uses in the Condamine River Catchment are grazing and irrigated
cropping, in both winter and summer. The Condamine and Balonne rivers flow north then
west across the Darling Downs and are fed by several tributaries, including:
•

Kings Creek

•

Dalrymple Creek

•

Hodgson Creek

•

Oakey Creek

•

Myall Creek

•

Dogwood Creek

•

Yuleba Creek, and

•

Undulla Creek.

A State of the Rivers survey was undertaken in 1993 at 297 sites in the upper Condamine
Catchment to assess the physical and ecological condition of the rivers and streams
(Phillips & Moller 1995).
The riparian zones of the lower Balonne River were monitored by Ecology Management
between 2000 and 2004 (aquatic habitat and ecology was not assessed) (EM Pty Ltd
2004).
In the State of the Rivers survey, reach environs in the upper Condamine Catchment were
in moderate to very poor condition due to grazing and agricultural land use. These land
uses have led to the construction of many roads, bridges / culverts and water extraction
facilities in several waterways (Phillips & Moller 1995). This is consistent with the findings
of the current survey, the reach environs at sites had generally been cleared; except at
site CTKP2.5 (Sandy Creek), which was surrounded by State Forest.

Bank Stability
Banks in the upper Condamine Catchment during the State of the Rivers survey were
stable to very stable, however most banks showed signs of erosion due to livestock or
clearing of riparian vegetation (Phillips & Moller 1995). Banks in the current survey were
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also stable, although banks showed signs of erosion and clearing of riparian vegetation
had occurred.

Riparian Vegetation
In the State of the Rivers survey, riparian vegetation in the upper Condamine Catchment
was considered to be in very poor condition and was dominated by:
•

grasses

•

herbs

•

rushes

•

shrubs, and

•

small to medium trees.

These results are consistent with the results of the current survey. Riparian widths were
typically <21 m and dominated by exotic species (approximately 37% of the species
composition) (Phillips & Moller 1995).

Channel Diversity
During the State of the Rivers survey, channel diversity in the upper Condamine
Catchment was low or very low. It generally only consisted of two habitats: pool and riffle.
A range of sediment types was recorded for the upper Condamine Catchment; however
substrate composition throughout was mostly silt / clay, with coarser sediment in the riffle
habitats (Phillips & Moller 1995).
Channel diversity in the current survey was also low and only consisted of pool habitat.
Surface sediments at sites were mostly silt / clay and sand.

In-stream Habitat
In the State of the Rivers survey, in-stream habitats were mostly rated as poor to very
poor in condition and had a lack of in-stream cover and habitat diversity. In-stream cover
varied throughout the survey area and included:
•

woody debris

•

in-stream vegetation
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•

deep pools, and

•

cobbles.

In the current surveys, in-stream habitats were mostly rated as poor condition and had
some in-stream cover and habitat diversity. In-stream cover varied throughout sites and
included:
•

in-stream vegetation

•

woody debris, and

•

detritus.

Water Quality
Water quality in the Condamine-Balonne River catchment is characterised by high
turbidity, suspended solids and nutrients linked to land use practices, loss of riparian
vegetation and modification of flow regimes (EECO 2009). The highest turbidity tends to
be in the less-intensively cultivated, lower catchment, which suggests that the natural soil
type of the region may be the cause of the high turbidity (DEWHA 2007a). However,
vegetation clearing and cattle grazing are known to cause erosion, and are likely to
contribute to high turbidity. No significant increases in turbidity have been reported in the
Condamine-Balonne River catchment over the last decade (DEWHA 2007a).
High concentrations of nutrients, such as total nitrogen and phosphorus, were recorded in
some areas of the catchment during the EIS surveys for the APLNG Project (Hydrobiology
2009). The majority of nitrogen was Kjeldahl nitrogen, indicating that, at the time of
survey, most nitrogen was present in organic form. Concentrations of ammonia and
oxides of nitrogen (NOx) were also high. The majority of phosphorus was derived from
diffuse, agricultural sources such as fertilisers and was delivered to the waterways in
particulate form, i.e. via sediment runoff.
Concentrations of dissolved aluminium and copper were higher than the ANZECC &
ARMCANZ 95% protection limits during the EIS surveys, which may be a result of
regional geology and anthropogenic sources. The concentrations of all other metals were
within the protection limits.
Agriculture in the Condamine-Balonne River catchment has a strong reliance on the use
of pesticides and fertilisers. The herbicide atrazine can persist in both soil and water for a
long time. Low concentrations of atrazine residues have been consistently detected in the
aquatic environment of the Condamine-Balonne River catchment, especially close to
cropping lands (CA 2004). High concentrations of atrazine and endosulfan have been
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recorded in up to 91% of surface water samples from some weirs in the uplands and the
upper floodplain of the catchment, and pesticides (particularly atrazine, endosulfan,
prometryn, fluometuron and methomyl) have regularly been recorded at sites in the
Condamine-Balonne River catchment (CA 2004). Concentrations were generally lower
during drought conditions and highest during summer (peak cropping times) and following
rainfall. Pesticides have also been linked to fish mortality in the catchment (CBWC 1999).
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4.2

Aquatic Flora

Aquatic Flora of the Survey Area
There were at least 15 species of emergent aquatic plants in the survey area; no
submerged or floating taxa were recorded. Aquatic floral communities were dominated by:
•

Cyperus spp.

•

Juncus usitatus, and

•

Eleocharis sp..

Site CTKP2.5 (Sandy Creek) had the highest percent cover and most diverse aquatic
floral community (seven species). Site CTKP17.8 (Condamine River) had the lowest
percent cover in the wet season, whereas no aquatic plants were recorded at site
CTKP11.5 (first order tributary) in the wet season (Figure 4.14, Figure 4.15, Table 4.1 and
Table 4.2). This may be due to aquatic plants being washed away during wet season
flows.
The higher percent cover and species richness at Sandy Creek is likely to be a result of
minimal disturbance / clearing and the reach environs being State forest.
No exotic or listed threatened macrophytes were recorded during the surveys.
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Table 4.1

Macrophyte species present, and mean percent cover of macrophytes at
each site on the Talinga-Condabri pipeline in the dry season.
Sites

Macrophyte Species
CTKP2.5

CTKP11.5

CTKP17.8

Emergent
Alternanthera denticulata

–

–

1

Cyperus bifax

4

–

–

Cyperus gracilis

–

1

–

Cyperus polystachyos

4

–

–

Cyperus sp.

–

–

1

Eleocharis sp.

3

–

–

Fimbristylis sp.

–

1

–

Fuirena ciliaris

2

–

–

Juncus usitatus

8

2

–

Lomandra longifolia

1

–

–

Myriophyllum verrucosum

–

1

–

Typha domingensis

1

–

–
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Table 4.2

Macrophyte species present, and mean percent cover of macrophytes at
each site on the Talinga-Condabri pipeline in the wet season.
Sites

Macrophyte Species
CTKP2.5

CTKP4.3

CTKP8.7

CTKP11.5

CTKP17.8

Emergent
Alternanthera denticulata

–

–

–

–

1

xxxxxxdededenticdenticulata
Cyperus betchei subsp.

1

3

2

–

–

Cyperus difformis

1

2

–

–

–

Cyperus polystachyos

3

–

–

–

–

Cyperus sp.

–

–

–

–

8

Eleocharis cylindrostachys

–

–

–

–

–

Fimbristylis sieberiana

–

1

–

–

–

10

10

5

–

–

Persicaria convolvulus

–

–

–

–

2

Typha domingensis

1

–

–

–

–

betchei

Juncus usitatus

Aquatic Flora of the Region
Little information is available regarding aquatic flora of the region.
In May 2011, frc environmental (2011a) surveyed the Condamine River both upstream
and downstream of the current survey area, and found ten species, including eight true
aquatic flora species, with low cover at all sites. This was similar to the results of the
current surveys. Most aquatic plants had an emergent growth form; one species had a
floating growth form. Common taxa included:
•

spike rush (Eleocharis sp.)

•

water couch (Paspalum distichum), and

•

slender knotweed (Persicaria decipiens).

In general, macrophyte richness and abundance is low in the Condamine River
Catchment. Emergent macrophytes are the most common form, with common emergent
macrophytes including:
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•

common reed (Phragmites australis)

•

cumbungi (Typha spp.)

•

knotweeds (Persicaria spp.), and

•

sedges (family Cyperaceae) (frc environmental 2009a; Hydrobiology 2009).
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4.3

Macroinvertebrates

Macroinvertebrates of the Survey Area
Abundance
In bed habitat, macroinvertebrate abundance varied between sites and ranged between
117 and 167 individuals in the dry season and 46 and 221 in the wet season. In edge
habitat, macroinvertebrate abundance ranged from 400 and 545 individuals in the dry
season and 217 and 292 in the wet season. Abundance was highest at site CTKP2.5
(Sandy Creek) for both bed and edge habitat in the dry season, but highest at site
CTKP17.8 (Condamine River) in the wet season (Figure 4.16 and Figure 4.17).
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Abundance at each site in bed habitat on the Talinga-Condabri pipeline.
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Abundance at each site in edge habitat on the Talinga-Condabri pipeline.

Taxonomic Richness
In bed habitat, taxonomic richness ranged between 7 and 16 in the dry season and 4 and
8 in the wet season. In edge habitat, taxonomic richness ranged between 12 and 20 in
the dry season and 10 and 19 in the wet season. Taxonomic richness was higher at site
CTKP2.5 (Sandy Creek) than site CTKP17.9 (Condamine River), except in edge habitat in
the wet season (Figure 4.18 and Figure 4.19).
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Taxonomic richness at each site in bed habitat on the Talinga-Condabri
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PET Richness
In bed habitat, PET richness varied between 2 and 3 in the dry season and 0 and 2 in the
wet season. In edge habitat, PET richness varied between 2 and 3 in the dry season and
2 and 4 in the wet season. Site CTKP2.5 (Sandy Creek) and site CTKP17.8 (Condamine
River) had between two and three PET taxa per habitat, which is indicative of moderate
water and habitat quality (Figure 4.20 and Figure 4.21).
3.5

dry season
wet season
– not surveyed
–* dry site

3

PET Richness

2.5

2

1.5

1

0.5

0
CTKP2.5

Figure 4.20
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PET richness at each site in edge habitat on the Talinga-Condabri pipeline.

SIGNAL 2 Scores
In bed habitat, SIGNAL 2 scores ranged between 2.31 and 3.88 in the dry season and
1.94 and 3.17 in the wet season. In edge habitat, SIGNAL 2 scores ranged between 2.34
and 3.50 in the dry season and 3.26 and 3.59 in the wet season. SIGNAL 2 scores were
higher at site CTKP17.8 (Condamine River) than at site CTKP2.5 (Sandy Creek) in both
surveys. The SIGNAL 2 scores at each site were higher in the wet season (Figure 4.22
and Figure 4.23).
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SIGNAL 2 Family Bi-plots
A family bi-plot comparison of taxonomic richness and SIGNAL 2 scores in edge habitat
shows that site CTKP2.5 (Sandy Creek) is within quadrant 2, which indicates that the
macroinvertebrate community was influenced by high salinity or nutrient levels, which may
be a natural feature of ephemeral streams in the region. Site CTKP17.8 (Condamine
River) was within quadrant 4, which indicates that the macroinvertebrate communities
were influenced by urban, agricultural or industrial pollution, or the downstream effects of
water impoundments such as dams and weirs (Figure 4.24). Site CTKP17.8 is located
downstream of Chinchilla Weir, and is adjacent to agricultural land uses.
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Figure 4.24

SIGNAL 2 / family bi-plots at each site in edge habitat on the TalingaCondabri pipeline.
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Macrocrustaceans
In the dry season, 22 macrocrustaceans, comprised of common yabbies (Cherax spp.)
and freshwater prawns (Macrobrachium sp.), were caught at site CTKP2.5 (Sandy Creek).
No macrocrustaceans were caught at site CTKP17.8 (Condamine River). In the dry
season, 26 common yabbies were caught in Sandy Creek and 62 freshwater shrimp
(family Atyidae) were caught in the Condamine River.

Macroinvertebrates of the Region
Between 13 and 35 taxa were recorded at each site in the Australia Pacific LNG EIS
survey area in edge habitat in the dry season, with 13 to 30 species recorded at sites on
the Condamine River (Hydrobiology 2009). Richness was slightly lower at each site in the
wet season, with 12 to 29 taxa recorded per site in the catchment, and between 12 and 25
recorded at sites on the Condamine River (Hydrobiology 2010). Between 10 and 21 taxa
were recorded from bed habitat at sites on the Condamine River in the dry season, and
between 9 and 11 taxa per site in the post-wet season (Hydrobiology 2009). This is likely
to be a reduced number of species (particularly sensitive species) when compared with
natural (pre-development) communities, as indicated by the SIGNAL 2 bi-plot (discussed
below).
Sites on the Condamine River had the highest number of PET families in edge habitat of
the sites in the catchment during both surveys, with four PET families recorded in the
edge habitat at two of the three sites surveyed in the river (Hydrobiology 2009; 2010). In
general, PET richness of <1 is indicative of degraded water or habitat quality, PET
richness of one to four is considered to indicate moderate water / habitat quality, and PET
richness of >4 indicates good water / habitat quality. That is, PET richness was indicative
of good habitat and / or water quality while PET richness at sites in the current survey
indicated moderate water / habitat quality.
The interpretation of SIGNAL 2 scores in conjunction with the number of
macroinvertebrate families recorded, enables the simple characterisation of aquatic
macroinvertebrate communities on a bi-plot. Similar to the current surveys, communities
from edge habitat in the Condamine River were within quadrants 2 and 4 of the bi-plot,
which indicates these communities are likely to be influenced by high turbidity, nutrient
and salinity levels or other forms of disturbance such as urban, agricultural or industrial
runoff or flow regulation (Hydrobiology 2009; 2010). Other studies in the region had
similar results (e.g. frc environmental 2009c and references cited therein); however some
studies have found communities of the Condamine River to be in quadrant 3, which is
influenced by toxic pollution or harsh physical environments (frc environmental 2011a).
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The results from the current surveys are consistent with results from other
macroinvertebrate assessments within the Condamine-Balonne River Catchment.

4.4

Fish

Fish of the Survey Area
A total of 182 fish belonging to seven species, including three exotic species (two of which
are declared noxious in Queensland), were caught during the dry and wet season
surveys. These included:
•

golden perch (Macquaria ambigua)

•

spangled perch (Leiopotherapon unicolor)

•

firetail gudgeon (Hypseleotris galii)

•

western carp gudgeon (Hypseleotris klunzingeri)

•

mosquitofish (Gambusia holbrooki) (exotic and declared noxious)

•

goldfish (Carassius auratus) (exotic), and

•

common carp (Cyprinus carpio) (exotic and declared noxious).

In the dry season, exotic species were more abundant than native species at site
CTKP2.5 (Sandy Creek), where mosquitofish accounted for 70% of the catch. One
goldfish was also caught at site CTKP2.5 in the dry season. In the wet season, the fish
communities at this site were dominated by carp gudgeons, however one common carp
was also caught.
Only native species were caught at site CTKP17.8 (Condamine River) in the dry season,
however in the wet season, two common carp were the only fish caught.
The fish community at site CTKP2.5 (Sandy Creek) had a higher abundance and greater
diversity than the fish community at site CTKP17.8 (Condamine River) (Figure 4.25 and
Figure 4.26). This is likely to be due to a greater availability of in-stream habitat such as
aquatic vegetation, cobbles and detritus at site CTKP2.5 compared to Site CTKP17.8.
although it should be noted that the high abundance at site CTKP2.5 in the dry season
was due to a high abundance of the declared noxious mosquitofish.
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Ecology of Fish Caught in the Survey
Each of the native fish species in the survey area requires some physical in-stream
habitat for shelter or for reproduction. A variety of physical aquatic habitat (e.g. woody
debris and substrate diversity) also supports diverse macroinvertebrate communities,
which are prey to many of the fish in the survey area. Most of the native species can
tolerate a broad range of water quality conditions. The most common native fish species,
western carp gudgeon, are tolerant species that can live in water characterised by low
dissolved oxygen, a wide range of pH and high conductivity (Table 4.3).
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Table 4.3

Native fish species in the current survey and the range of water quality conditions in which they have been caught.

Family
Latin Name

Water Temp.
(º C)

Dissolved
Oxygen (mg/L)

pH

Conductivity
(µS/cm)

Turbidity (NTU)

8.4–31.2
8.4–31.2

0.3–19.5
0.6–12.8

4.4–8.9
4.8–9.1

51–4123
19.5–5380

0.1–331.0
0.5–65.0

golden perch

4–35

3–15

7.1–7.8

224–3000

–

spangled perch

5–44

≥0.4

4–10.2

333–59 167

1.5–260.0

Common name

Eleotridae
Hypseleotris galii
Hypseleotris klunzingeri

firetailed gudgeon
western carp gudgeon

Percichthyidae
Macquaria ambigua
Terapontidae
Leiopotherapon unicolor

Sources: (Allen et al. 2002; Pusey et al. 2004)
NTU

Nephelometric Turbidity Unit

–

data not available
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Common Carp
This species is considered a pest that threatens native fish populations, as it causes
environmental damage. The common carp often cause high turbidity when scavenging for
food, by uprooting aquatic plants and stirring up detritus. They are commonly found in still
or low-flowing waters throughout south-eastern Australia (Allen et al. 2002).

Goldfish
The goldfish (Carassius auratus) was introduced to Australia in the 1860s for the
aquarium trade. This species can tolerate a wide range of temperatures and low oxygen,
and it typically inhabits still or low-flowing waters. Native to eastern Asia, this species is
now well established in the Murray-Darling Basin and is common throughout New South
Wales and Victoria (Allen et al. 2002).

Golden Perch
The golden perch (Macquaria ambigua) is commonly found throughout the Murray-Darling
Basin, except at higher altitudes and above large barriers (e.g. dams) (Pusey et al. 2004).
The Golden Perch is commonly found in riverine habitats; it prefers warm, slow-moving
reaches; and it can be found in flooded lakes or impoundments (Allen et al. 2002). As a
solitary species, it prefers cover, such as woody debris, and usually undergoes long
upstream breeding migrations (Allen et al. 2002; Pusey et al. 2004).
Golden perch can tolerate a wide range of environmental conditions including dissolved
oxygen as low as 3 µg/L and water temperatures to 35 ºC; it is typically found in turbid
waters (Pusey et al. 2004).
This species is a highly sought-after angling fish and has been translocated into several
lakes and rivers throughout Australia (Allen et al. 2002).

Mosquitofish
The mosquitofish (Gambusia holbrooki) is a widespread and abundant species whose
numbers are in plague proportions in some areas of Australia. It is commonly found in all
states of Australia including coastal drainages of New South Wales, however it is native to
north and central America and was introduced into Australia as a mosquito control
measure that has proven to have minimal effect (Allen et al. 2002). They prefer warm, still
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waters and are typically found shoaling at the edges of streams and lakes (Allen et al.
2002).

Spangled Perch
The spangled perch (Leiopotherapon unicolor) is Australia’s most widespread native fish
and is abundant within almost any wet environment across coastal and inland northern
Australia; from wheel ruts to water troughs, tanks, drains, lakes and rivers (Wager &
Unmack 2000; Allen et al. 2002; Pusey et al. 2004). Spangled perch are thought to
aestivate (remain dormant) in wet mud or under moist leaf litter in ephemeral water holes
during droughts (Allen et al. 2002) and are likely to persist in the surveyed creeks
throughout the year.
Spangled perch can generally tolerate a wide range of environmental conditions including
pH from 4.0 to 10.2, electrical conductivity up to 5000 µS/cm (i.e. sea water) and water
temperatures to 44 ºC (Allen et al. 2002; Pusey et al. 2004). This is the lowest pH and
highest temperature tolerance of any of the species caught in this survey.
This species has remarkable dispersal abilities and is particularly efficient at colonising
new water bodies (Wager & Unmack 2000); eggs hatch in two days and the larvae
develop in 24 days (Allen et al. 2002). Like other terapontids, the spangled perch is
capable of rapid and extensive movements and they migrate past barriers that impede
other species (Pusey et al. 2004; Marsden & Power 2007). Adults migrate upstream,
during high-flow events, to spawn; and adults and juveniles undertake dispersive (lateral)
migrations, from refuge habitats to floodplain habitats, during the wet season (Marsden &
Power 2007).

Carp Gudgeons
Carp gudgeons (Hypseleotris spp.) include undescribed Hypseleotris species that readily
hybridise (many in a hemi clonal fashion), together with the firetail gudgeon (Hypseleotris
galii) and the western carp gudgeon (Hypseleotris klunzingeri). Firetail gudgeons are
known to hybridise with the undescribed taxa and cannot be phylogenetically
distinguished from them on the basis of genetic data. While the western carp gudgeon is a
valid species, identification of this species requires a microscope, which is not practical
during field surveys. The western carp gudgeon has a similar distribution and ecological
role as the undescribed carp gudgeons, and hence has been grouped with these taxa.
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Carp gudgeons occur in many of Queensland’s coastal drainages and have been
recorded as far north as the Tully-Murray Swamps and as far south as the Hunter River, in
central New South Wales (Pusey et al. 2004). Carp gudgeons are a benthic species
typically found near aquatic vegetation and woody debris (Allen et al. 2002) in a variety of
habitats including large waterbodies (e.g. rivers, lakes, dams and weirs), streams and
associated floodplain habitats (Allen et al. 2002; Pusey et al. 2004). Carp gudgeons can
generally tolerate a wide range of environmental conditions including pH from 4.4 to 8.9,
electrical conductivity up to 4123 µS/cm and water temperature up to 31.2 ºC (Pusey et al.
2004).

Fish Species in the Region
The abundance and diversity of fish communities in current survey is similar to those of
other surveys in the region (frc environmental 2009b; c; d). A total of 25 fish species from
13 families have been recorded in the Condamine-Balonne River catchment (DPI 2002
and references sited therein; frc environmental 2009b; c; d; Hydrobiology 2009 and
references cited therein) (Table 4.4).
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Table 4.4

Fish species caught in the Condamine Catchment during the current surveys
and previous surveys.

Family

Current
Surveys

Previous
Surveys

Agassiz’s glassfish

–



Craterocephalus aciculums

Darling River hardyhead

–



Craterocephalus
stercusmuscarum

fly-specked hardyhead

–



bony bream

–



goldfish





common carp

–



Hypseleotris galii

firetail gudgeon





Hypseleotris klunzingeri

western carp gudgeon





Hypseleotris sp.

Midgley’s gudgeon

–



Hypseleotris sp. 2

Lake's carp gudgeon

–



Mogurnda adspersa

purple spotted gudgeon

–



Philypnodon grandiceps

flathead gudgeon

–



Melanotaenia duboulayi

crimson-spotted rainbowfish

–



Melanotaenia fluviatilis

Murray River rainbowfish

–



mountain galaxias

–



river blackfish

–



Macquaria ambigua

golden perch





Maccullochella peelii peelii

Murray cod

–



Common Name

Species
Ambassidae
Ambassis agassizii
Antherinidae

Clupeidae
Nematalosa erebi
Cyprinidae
Carassius auratus
Cyprinus carpio

a

a

Eleotridae

Melanotaeniidae

Galaxiidae
Galaxias olidus
Gadopsidae
Gadopsis marmoratus
Percichthyidae
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Family

Common Name

Species

Current
Surveys

Previous
Surveys

Plotosidae
Neosilurus hyrtlii

Hyrtl's tandan

–



Tandanus tandanus

eel-tailed catfish

–



mosquitofish





guppy

–



Australian smelt

–



Bidyanus bidyanus

silver perch

–



Leiopotherapon unicolor

spangled perch





Poecilidae
Gambusia holbrooki
Poecilia reticulata

a

a

Retropinnidae
Retropinna semoni
Terapontidae

Sources: (DPI 2002; EPA 2007; frc environmental 2009b; c; d; Hydrobiology 2009 and references cited
therein; 2010)
a

exotic species

Species of Conservation Significance
The Murray cod is listed as Vulnerable under the EPBC Act.

Habitat Preferences and Distribution in the Study Area
The Murray cod is found in a range of warm-water habitats in the waterways of the Murray
Darling Basin (DEWHA 2007b). This species can be found in a variety of habitats,
including slow-flowing turbid waters as well as fast-moving, clear waters in upstream
reaches (Allen et al. 2002). However, it prefers deeper-water habitats around in-stream
habitat structures such as boulders, logs, undercut banks and overhanging vegetation
(Allen et al. 2002). In-stream woody debris is particularly important to this species, with
adults establishing home ‘territories’ around a particular snag (DEWHA 2007b). Murray
cod are predators that feed on a variety of prey items according to taxon density, including
microcrustaceans, macrocrustaceans, invertebrates and other fish (including the
introduced carp and goldfish) (DEWHA 2007b). This species migrates upstream (up to
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120 km upstream) during spring and early summer to spawn (Kearney & Kildea 2001;
Hydrobiology 2009), with adults then returning to their home territory (DEWHA 2007b).
Murray cod were not recorded during the field survey, however they are known to occur in
the Condamine River system and they typically occur throughout the Murray-Darling Basin
in all but the upper tributaries of river systems (DEWHA 2007b), where it is thought that
there have been serious declines in numbers due to habitat loss and declines in water
quality (Kearney & Kildea 2001). In-stream structures such as weirs have the potential to
impact movement and migration of Murray cod, although stocking programs in the river
may mask the effects of this, and other impacting processes, on populations of this
species. Fingerlings are regularly stocked to a number of impoundments on the
Condamine River, including Miles, Dalby and Chinchilla weirs, and Cooby and Leslie
dams on tributaries to the Condamine River (Kearney & Kildea 2001).
Based on the above information, it is considered possible that there are Murray cod in the
Condamine River and Sandy Creek. However, it is considered unlikely that there are
Murray cod at the crossing locations for a significant amount of time; that is, if they are
present, their presence is likely to be transitory.

Movement, Migration and Spawning
Available data suggests that Murray cod are main channel specialists, with a preference
for deep water, the edge of the channel, overhanging vegetation and woody debris (Boys
& Thoms 2006; Jones & Stuart 2007; Koehn 2009). These areas provide shelter from
predators, high velocity flows and sunlight; as well as trap organic matter and provide
attachment sites for macroinvertebrates, which are prey of the Murray cod (Crook &
Robertson 1999; Koehn 2009). Both juveniles and adults have a preference for the same
type of habitat and favour residency in 1-3 ‘home’ areas (Jones & Stuart 2007). However,
Murray cod undertake freshwater migrations for spawning, with adults moving upstream to
spawn and juveniles moving downstream for dispersal (Cotterell 1998; Marsden & Power
2007). This movement typically occurs in spring and summer (Cotterell 1998).
However, spawning is not necessarily correlated with flow; it occurs under a range of flow
conditions (Humphries 2005; Koehn & Harrington 2006; Koehn 2009). Adults lay
adhesive eggs in nests on hard substrata and males then guard the nests (Humphries
2005; Koehn & Harrington 2006; Koehn 2009). Larval numbers are at their highest in
reduced flows after a high flow event, possibly due to washout from nests, and strong year
classes are typically recorded in years following high flow events (Humphries 2005; Koehn
& Harrington 2006). However, the spawning season occurs regularly, regardless of flow,
and appears to be influenced by environmental cues that are correlated with date or
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annual rhythms, for example temperature, day length or moon phases (Humphries 2005;
Koehn & Harrington 2006). Moderate to warm water temperatures, greater than 15ºC for
a period of three to four months, are associated with Murray cod spawning; this is not
considered a driving factor in spawning, but free embryos develop faster at higher
temperatures (Humphries 2005; Koehn 2009).
Juvenile Murray cod are obligate and active drifters that can choose their location in the
water column and are rarely caught outside their preferred habitat (Humphries 2005). The
abundance of juveniles is variable in time and space, and may be related to the size of the
river and the time of day; there is no clear correlation between abundance of juveniles and
flow (Humphries 2005; Koehn & Harrington 2006). Once outside of the nest, juvenile
Murray cod drift downstream for 5-7 days, with their rate of growth and development
linked to temperature (Humphries 2005). Overall, the recruitment of Murray cod is driven
by the survival of larvae and juveniles, which in turn is affected by temperature, flow, food
availability, habitat availability and predation (Koehn & Harrington 2006).

4.5

Turtles

Turtles of the Survey Area
No turtles were caught or observed during the surveys.

Turtles of the Region
Four turtle species have previously been recorded in the Condamine-Balonne Catchment.
These include:
•

broad-shelled river turtle (Chelodina expansa)

•

Murray River turtle (Emydura macquarii macquarii)

•

saw-shelled turtle (Wollumbinia latisternum), and

•

snake-necked turtle (Chelodina longicollis) (DERM 2011b).

It is unlikely that turtles would be found in in the lower order streams that the pipelines
cross due to the highly ephemeral nature of these streams. However, it is likely that they
could occur in the Condamine River.
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Ecology of Turtles of the Region
Broad-Shelled River Turtle (Chelodina expansa)
The broad-shelled river turtle is known in the Murray-Darling Basin, though there are
distinct populations in coastal and central Queensland (Cogger 1996). This species
typically inhabits permanent streams and waterways, but is most commonly found in
rivers. No broad-shelled turtles were caught in this survey; however it is possible that they
may occur in the region, particularly close to major rivers, such as the Condamine River.

Murray turtle (Emydura macquarii macquarii)
The Murray turtle is known in the Murray-Darling Basin west of the Great Dividing Range
in south-eastern Australia (Cogger 1996). This species is found primarily in rivers or
water bodies associated with rivers such as backwaters, oxbows, anabranchs and deep,
permanent waterholes on floodplains (DERM 2010a). It occurs near headwaters of the
Murray-Darling Basin, west of the Great Dividing Range, and has been recorded in the
Condamine-Balonne system (DERM 2010a).

Saw-shelled Turtle (Wollumbinia latisternum)
The saw-shelled turtle is widely distributed across Australia and is considered a river
dwelling species (Cogger 1996). They typically inhabit large, slow-moving riverine
reaches and impoundments (Limpus et al. 2007), so they may occur in the survey area.

Snake-necked Turtle (Chelodina longicollis)
The snake-necked turtle is a generalist species that is omnivorous (Wilson & Swan 2008)
and able to survive in a wide range of water quality conditions (including in relatively
saline water bodies) (Hart et al. 1991). This species is known to migrate overland to find
quality food sources (Chessman 1984).

4.6

Other Aquatic Vertebrates

Other Aquatic Vertebrates of the Survey Area
No other aquatic vertebrates were caught or observed during the surveys.
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Other Aquatic Vertebrates of the Region
Platypus (Ornithorhynchus anatinus) have been recorded in the Condamine-Balonne
Catchment. It is unlikely that platypus would be found in in the lower order streams that
the pipelines cross due to the highly ephemeral nature of these streams. However, it is
possible that they could occur in the Condamine River. However, platypus were not
observed during dawn surveys at the crossing location on the Condamine River.
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5

Potential Impacts and Mitigation Measures

5.1

Operation of Vehicles and Equipment

Fuel Spills
Both diesel and petrol are toxic to aquatic flora and fauna at relatively low concentrations.
Spilt fuel is most likely to enter the creeks via an accidental spill on the roads near creek
crossings; or when there are construction activities adjacent to waterways. A significant
fuel spill to waterways (in the order of tens or hundreds of litres) is likely to have a locally
significant impact on both flora and fauna, with the quantity spilt and the volume of water
in the creeks being the most significant factors influencing the length of stream impacted.
Risks associated with the spillage of fuels and other contaminants can be substantially
reduced, if not eliminated, where:
•

•

•

vehicle maintenance areas, portable refuelling stations and storage of fuels, oils
and batteries is undertaken within bunded areas, designed and constructed in
accordance Australian Standard 1940 (1940-2004) – The storage and handling of
flammable and combustible liquids (as is proposed) and are located above the
Q100 flood level of nearby waterways and dams
all spills of contaminants over 20 litres are reported to an Environmental Officer (or
delegated person), and
appropriate spill containment kits are available, and used for the cleanup of spills
in the field. Equipment that is susceptible to spills and/or leakages will have a spill
kit within 5 m of the equipment at all times. The kits will contain equipment for
clean up of both spill on land or in dry creek beds, and spills to water (such as
floating booms).

Where fuels and oils have been managed in accordance with Australian Standard 19402004 and any spills have been effectively cleaned up, no residual impacts from split fuels
and oils are expected.

Aquatic Values Assessment: Talinga–Condabri Pipelines

59

frc environmental

5.2

Vegetation Clearing and Earthworks

There is a high potential for soil erosion and sedimentation following vegetation clearing
and earthworks, due to the intense seasonal rainfall and soil characteristics present
on-site. This could lead to impacts on aquatic ecology via increased turbidity and nutrient
levels in these waterways, as well as alteration of aquatic habitats.

Increased Turbidity
Vegetation clearing and/or earthworks have the potential to increase sediment runoff to
creeks, resulting in elevated turbidity. Increased turbidity may negatively impact fish and
macroinvertebrates because highly turbid water reduces respiratory and feeding efficiency
(Karr &amp; Schlosser 1978: cited in Russell & Hales 1993). Increased turbidity may also
adversely affect submerged macrophytes as light penetration (required for
photosynthesis) is reduced. Reduced light penetration can also lead to a reduction in
temperature throughout the water column (DNR 1998).
Turbidity in the Project area was relatively high: median turbidity was above the ANZECC
and ARMCANZ trigger value range at all sites. Based on the published tolerances of the
species caught, most faunal communities in the study area are capable of living in turbid
waters. Given these background conditions, small increases in turbidity would be unlikely
to have a significant impact on aquatic ecology. Significant increases in turbidity could
adversely impact the health, feeding and breeding ecology of some species of
macroinvertebrates and fishes, and macrophyte growth downstream of the Project area.
The probability of increased turbidity resulting in impacts to aquatic ecology will be
minimised by implementation of an erosion and sediment control plan.

Decreased Habitat for Aquatic Fauna
Vegetation clearing and earthworks near and within the waterways of the Project area
may decrease the diversity of habitats for aquatic fauna. Habitats (apart from the general
bed and banks), which might be of importance to aquatic fauna, include large and small
woody debris, detritus, tree roots, boulders, undercut banks, overhanging and trailing
bank vegetation. All are features of waterways in the survey area.
In-stream structure is an important habitat component and territory marker for many fish
and macroinvertebrates. Many species live on or around particular structural features.
These might provide shelter from temperature, current and predators; contribute organic
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matter to the system; and be important for successful reproduction. Australian fish
species typically spawn either on in-stream vegetation or on hard surfaces like cobbles,
boulders, and woody debris.
The deposition of fine sediments can decrease in-stream bed roughness and habitat
diversity and may result in existing pools being filled in. Within the minor tributaries
throughout the Project area, significant impact is unlikely. These streams would only carry
stormwater flows and they do not generally hold water. However, in larger watercourses
(second order and higher) such as Sandy Creek and the Condamine River, sediment
deposition could lead to a decrease in habitat diversity and a reduction in the number of
pools available as ‘refuge’ habitat in the dry season. If appropriate erosion and sediment
control measures are in place, it is unlikely that available habitat will decrease.
A decrease in habitat available for aquatic fauna would lead to a decline in the abundance
and diversity of both macroinvertebrate and fish communities in the creeks, and potentially
also on dependant predators (such as birds, reptiles and small mammals). The
rehabilitation and revegetation of riparian zones and the stabilisation of earthworks using
vegetation may offset the potential decrease in available habitat, once construction is
complete.

5.3

Creek Crossings

Construction of new permanent and temporary crossings for pipelines and tracks may
disturb sediments, leading to increases in localised turbidity and sediment deposition.
When construction is carried out during the dry season, these impacts will be minimal or
absent, although a highly localised loss of aquatic flora and fauna may be expected within
the construction footprint. The impacts of disturbance to habitat will be highly localised
and are considered acceptable in both a local and regional context, as appropriate control
measures will be implemented. However, after the installation of crossings, the newly
formed bed and banks on the higher order streams may continually erode due to the high
flows that occur in the region in the wet season. This may result in an increase in channel
width and a loss in channel definition.

Pipelines
Open trench construction of the pipeline crossings is considered to be appropriate for all
crossing sites if construction takes place in the dry season, apart from the Condamine
River (CTKP17.8), where a trenchless construction method will be used. A temporary
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waterway barrier works approval will be required for construction of access tracks and the
pipeline crossing at site CTKP2.5 (Sandy Creek), as this site does not meet requirements
of the self-assessable code due to large bankfull stream width. Approvals may also be
required for other sites if construction does not meet other criteria in the self-assessable
code (DEEDI 2010), e.g. if the barrier will be in place for more than 42 calendar days.
If construction occurs in the wet season, open trench construction is considered
appropriate for stream order 1 and 2 crossings, where the construction site is isolated and
flows are diverted around the workspace. Impacts associated with this will be minimised if
the isolation is designed such that (AE 2001; APIA 2009):
•

•

•

•

•

•

•

•

it is completed within one work-day, to minimise the impact on aquatic fauna
upstream and downstream dams are installed on the edge of the temporary
workspace, to maximise the area of the workspace. These dams should:
-

be constructed of an appropriate material for each creek (e.g. steel plates,
flumes, sand bags or aquadam)

-

be made impermeable by using polyethylene liner and sand bags

if there is flowing water is present, 100% of this flow is maintained downstream by
using appropriately sized pumps
pump intakes are screened, with openings no larger than 2.54 mm, to ensure that
no fish are trapped
fish are salvaged from the isolated workspace and translocated to appropriate
waterways (see below)
the upstream dam is slowly removed, to allow water to flush the sediment from the
workspace area
sediment-laden water is pumped into sumps or onto vegetation, and
operation of the clean-water pump sustains flow below the downstream dams until
the downstream dam is removed.

Open trench construction is not recommended at site CTKP2.5 (Sandy Creek) during the
wet season due to significant flows and the possible presence of Murray cod.

Access Tracks
Bed-level ford crossings are considered suitable for us as access tracks on the first and
second order streams in the pipeline alignment, where they are designed and constructed
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in accordance with the Code for Self-assessable Development: Minor Waterway Barrier
Works (DEEDI 2010).
Where construction is done in the wet season, flumes (pipe culverts) will maintain access
during times of flow. In order to maintain fish passage, the use of flumes is also
recommended for Sandy Creek (CTKP2.5), irrespective of season. Fish passage and fish
habitat will be maintained where (Cotterell 1998):
•

the access track is constructed in the dry season

•

the access track is as narrow as reasonably practical

•

the flume pipes that are as large as reasonably practical in diameter

•

•

•

the bottom of the flumes are below bed level, and natural bed material and / or
rocks and gravel are placed in the bottom of the flumes
the flumes are maintained so that they remain free of debris, and
the work area is rehabilitated once the crossing is removed, including reinstatement of the bed and bank shape and revegetation of the banks.

Road crossings will not be constructed across the Condamine River.

Fish Salvage
Once flow is diverted from isolated workspaces, stranded fish should be captured and
translocated to waterholes downstream of the diversion channel in accordance with the
Fisheries Queensland guideline: Fish Salvage Guidelines (DPI&F 2004), as summarised
below:
•

•

•

•

fauna should be captured by suitably-qualified aquatic ecologists during a one-off
intense fauna survey approximately one week prior to the destruction of the
channel
salvaged fauna should be translocated to suitable waterholes in the same
catchment (to prevent the transfer of exotic fish or aquatic disease)
fish, macrocrustaceans and turtles should be captured using gear appropriate to
the waterways and species present (at the site, this is likely to include
electrofishing, seine nets and set traps), and
aquatic fauna should be handled, transported and released so as to minimise
damage to the fish (e.g. handle with wet hands, hold correctly etc.).
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Various apparatus used to capture / translocate fish will require a General Fisheries
Permit, issued by Fisheries Queensland, and should be operated by appropriately
experienced professionals.

Water Quality Monitoring
Monitoring of in-situ water quality is recommended daily during construction when the
workspace is isolated from flow, for the following parameters:
•

water temperature

•

conductivity

•

pH, and

•

turbidity.

It is recommended that two sites be monitored at each creek crossing construction
location: one 50 m upstream of the construction site, and one 50 m downstream. Where
the results for any of the parameters at the downstream site are more than 10% above or
below the result for the upstream site, it is recommended that construction cease and that
stormwater and erosion and sediment control measures be revised prior to recommencement of construction.
Monitoring should be done by an appropriately qualified professional in accordance with
the Monitoring and Sampling Manual (DERM 2010b), which includes requirements for
daily calibration of water quality meters etc..

5.4

Matters of National Environmental Significance

For threatened species, approval is required for any activity that will have, or is likely to
have a significant impact on a species listed in any of these categories:
•

extinct in the wild

•

critically endangered

•

endangered, or

•

vulnerable.

The Murray cod is listed as vulnerable under the EPBC Act. Table 1 presents the matters
of national environmental significance impact criteria for vulnerable species, and an
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assessment of the potential for a significant impact to occur to this species as a result of
constructing the in-field pipelines. An activity is considered likely to have a significant
impact if there is a real chance or possibility that it will meet one of these criteria.
Table 5.1

Matters of National Environmental Significance (MNES) Significant Impact
Criteria for Vulnerable Species.

MNES Impact Criteria
Lead to a long term
decrease in the size of an
1
important population of a
species

Likelihood
of Impact

Reason

Unlikely

•

•

•

•

1

Murray cod were not caught or observed in the
field survey. While Murray cod may occur in the
Condamine River and Sandy Creek at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited in
the study area; therefore the presence of this
species is less likely.
The crossing locations are not at the extent of
the species range.
Mitigation measures such as the use of HDD at
the Condamine River and construction of the
crossing at Sandy Creek in the dry season
reduce the likelihood of impact to Murray cod.

An important population is a population that is necessary for the species’ long-term survival and recovery.
This may include populations identified in recovery plans, and/or that are: key source populations either for
breeding or dispersal, populations that are necessary for maintaining genetic diversity, and/or populations
that are near the limit of their species range.
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MNES Impact Criteria
Reduce
the
area
of
occupancy of an important
population

Likelihood
of Impact

Reason

Unlikely

•

•

•

•

Fragment
an
existing
important population into two
or more populations

Unlikely

•

•

•

•

Murray cod were not caught or observed in the
field survey. While Murray cod may occur in the
Condamine River and Sandy Creek at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited in
the study area; therefore the presence of this
species is less likely.
The crossing locations are not at the extent of
the species range.
There will be no direct impacts to preferred
habitat of Murray cod in the Condamine River
as HDD will be used. Habitat (such as large
woody debris) removed during open trench
construction on Sandy Creek will be replaced
after construction.
Murray cod were not caught or observed in the
field survey. While Murray cod may occur in the
Condamine River and Sandy Creek at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited in
the study area; therefore the presence of this
species is less likely.
The crossing locations are not at the extent of
the species range.
While the construction may require temporary
waterway barrier works, the proposed pipelines
will not result in permanent impediments to fish
movement.
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MNES Impact Criteria
Adversely
affect
habitat
critical to the survival of a
species

Likelihood
of Impact

Reason

Unlikely

•

•

•

•

Disrupt the breeding cycle of
an important population

Unlikely

•

•

•

•

Murray cod were not caught or observed in the
field survey. While Murray cod may occur in the
Condamine River and Sandy Creek at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited in
the study area.
Murray cod are primarily a main channel
species and as such they are most likely to
occur in larger watercourses such as the
Condamine River.
Trenchless construction
methods will be used for the Condamine River.
The proposed open trench construction activity
will only require temporary removal of a small
area of key habitat such as large woody debris
on Sandy Creek. This habitat will be replaced
when construction is complete.
Murray cod were not caught or observed in the
field survey. While Murray cod may occur in the
Condamine River and Sandy Creek at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited in
the study area.
The crossing locations are not at the extent of
the species range.
Open trench construction is planned for the dry
season, so there will be low to no impact on
water flows and fish passage, which can be
important factors for breeding.
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MNES Impact Criteria
Modify, destroy, remove or
isolate or decrease the
availability or quality of
habitat to the extent that the
species is likely to decline

Likelihood
of Impact

Reason

Unlikely

•

•

•

•

•

Result in invasive species
that are harmful to a
vulnerable species becoming
established in the vulnerable
species’ habitat

Unlikely

•

Introduce disease that may
cause the species to decline

Unlikely

•

Murray cod were not caught or observed in the
field survey. While Murray cod may occur in the
Condamine River and Sandy Creek at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited in
the study area.
Murray cod are primarily a main channel
species and as such they are most likely to
occur in larger watercourses such as the
Condamine River.
Trenchless construction
methods will be used for the Condamine River.
The proposed open trench construction activity
will only require temporary removal of a small
area of key habitat such as large woody debris
on Sandy Creek. This habitat will be replaced
when construction is complete.

While the construction may require temporary
waterway barrier works, the proposed pipelines
will not result in permanent impediments to fish
movement.
Exotic species including carp, goldfish and
mosquitofish are already present in study area
and Murray cod are predators that feed on a
variety of prey including carp and goldfish.
The proposed construction activity will not
involve introducing other, potentially diseased
species to area.
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MNES Impact Criteria
Interfere substantially with
the recovery of the species

Likelihood
of Impact

Reason

Unlikely

•

•

•

•

•

Murray cod were not caught or observed in the
field survey. While Murray cod may occur in the
Condamine River and Sandy Creek at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited in
the study area.
Murray cod are primarily a main channel
species and as such they are most likely to
occur in larger watercourses such as the
Condamine River.
Trenchless construction
methods will be used for the Condamine River.
The proposed open trench construction activity
will only require temporary removal of a small
area of key habitat such as large woody debris
on Sandy Creek. This habitat will be replaced
when construction is complete.
While the construction may require temporary
waterway barrier works, the proposed pipelines
will not result in permanent impediments to fish
movement.
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6

Summary and Conclusions

Biologically, the condition of freshwater aquatic ecosystems within the survey area is
moderate and consistent with what is known of the wider catchment. Agricultural
development (in particular livestock), road crossings and weirs have impacted on
freshwater aquatic habitats in the survey area.
Freshwater aquatic habitats within the survey area were typically in moderate to poor
condition. Physical water quality in the survey area was moderate during the survey, and
characterised by high pH, turbidity and electrical conductivity, and low dissolved oxygen
levels.
Aquatic biodiversity is moderate, generally with low diversity and coverage of
macrophytes, moderate macroinvertebrate diversity and poor fish diversity and fish
species that are generally tolerant of the varying and often harsh conditions that
characterise ephemeral and intermittent streams. Three non-indigenous, exotic fish
species were caught in these surveys; two are declared noxious (mosquitofish and carp).
The higher order streams of the survey area may provide breeding and dry season refuge
habitat to macroinvertebrates, fish and turtles, and as such, are likely to contribute to the
success of downstream populations through movement / migration.
No listed (under State or Commonwealth legislation) species of aquatic flora or fauna
were recorded during the field surveys. However, Murray cod may occur in the higher
order streams (Condamine River and Sandy Creek) in the survey area during the wet
season.
The potential impacts of fuel handling and vegetation clearing can be minimised if the
recommended mitigation measures are implemented.
Recommended mitigation
measures for construction of access tracks across waterways and pipeline crossings of
different sized watercourses are summarised in Table 6.1. Specific recommendations for
the sites assessed in the field survey are included in the site assessment sheets
(Appendix A).
The Project is unlikely to impact on any listed vulnerable or endangered aquatic species
or ecological communities (as listed under State or Commonwealth legislation), or
conversationally significant habitats, if appropriate mitigation measures are put in place.
The impact assessment demonstrates that, where the appropriate mitigation measures
are used, there will be only a low magnitude of impact to the local aquatic environments of
survey area, and negligible regional impacts.
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Table 6.1

Stream
Order

Summary of recommended mitigation measures for crossing watercourses of varying stream orders, based on the results of the field
survey.

Condition

Key values

EVR habitat

Timing
Constraints

Access Track
Construction

Construction Methods and
Mitigation Measures
Dry

1

Low to
Moderate
•

•

•

•

Some
in-stream
habitat
diversity
Likely to be
dry for much
of the year
Low diversity
of aquatic
flora and
fauna
Only tolerant
species likely

Riparian
vegetation
(limited)

Nil identified
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Nil: no EVR
fauna likely
to be present

Bed-level ford
likely to be
suitable,
design and
construct in
accordance
with guidelines
in DEEDI selfassessable
code for minor
waterway
barrier works.

Open trench

Rehabilitation
requirements

Wet
Avoid if possible,
open trench with
following mitigation
measures:
•

•

Isolate work area
and maintain
flow with pumps
Fish salvage and
water quality
monitoring
required

•

•

Reprofile and
rehabilitate
bed and banks
Revegetate
banks

Self-assessable
code for temporary
waterway barrier
works may be
applicable if
isolation is
required,
depending on the
construction
timeframe.
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Stream
Order

Condition

Key values

EVR habitat

Timing
Constraints

Construction Methods and
Mitigation Measures

Access Track
Construction

Dry
2

Low to
Moderate
•

•

•

•

Some
in-stream
habitat
diversity
Low diversity
of aquatic
flora and
fauna
Only tolerant
species likely
Exotic
species may
be abundant

In-stream
habitat – large
woody debris
and
macrophytes

Nil identified
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Nil: no EVR
fauna likely
to be present

Bed-level ford
may be
appropriate in
dry season,
otherwise
raised
crossing with
flumes (pipe
culverts) for
all-season
access

Open trench
•

•

Isolate
workspace
if pools
present: fish
salvage
required.
Follow selfassessable
code for
temporary
waterway
barriers.

Rehabilitation
requirements

Wet
Avoid if possible,
open trench with
following mitigation
measures
•

•

Isolate work area
and maintain
flow with pumps
Fish salvage and
water quality
monitoring
required where
workspace is
isolated

•

•

•

Reprofile and
rehabilitate
bed and banks
Revegetate
banks
Replace bed
material and
any removed
habitat e.g.
large woody
debris

Self-assessable
code for temporary
waterway barrier
works is likely to be
applicable if
isolation is
required,
depending on the
construction
timeframe.
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Stream
Order

Condition

Key values

EVR habitat

Timing
Constraints

Construction Methods and
Mitigation Measures

Access Track
Construction

Dry
3
(Sandy
Creek
only)

Moderate
•

•

•

•

•

In-stream
Diverse range habitat –
diverse
of sediment
substrate types
types
and
Impacted by
cattle access macrophytes
Erosion on
steep banks
Low diversity
of aquatic
flora and
fauna
Fish
community
dominated by
exotic
species

Nil identified:
Low
possibility
that Murray
Cod enter
this tributary
in the wet
season

Avoid open
cut
construction
in the wet
season
during
moderate to
high flow

Use existing
road crossing
if possible.
Otherwise
raised
crossing with
flumes (pipe
culverts) to
maintain flow.

Open trench
•

Isolate
workspace
if pools
present: fish
salvage
required.

Selfassessable
code for
temporary
waterway
barrier works
does not apply
if isolation is
required due
to large bankfull width.
Development
application
required.

Rehabilitation
requirements

Wet
Avoid if possible,
open trench with
following mitigation
measures in low
flow:
•

•

Isolate work area
and maintain
flow with pumps
Fish salvage and
water quality
monitoring
required where
workspace is
isolated.

•

•

•

Reprofile and
rehabilitate
bed and banks
Revegetate
banks
Replace bed
material and
any removed
habitat e.g.
large woody
debris

Development
application required
for waterway barrier
works.
HDD during
moderate to high
flow.
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Stream
Order

Condition

Key values

EVR habitat

Timing
Constraints

Construction Methods and
Mitigation Measures

Access Track
Construction

Dry
8
(Condamine
River
only)

•
•

•

•

•

•

•

Moderate
Diverse
in-stream
habitat in a
local context
Low diversity
and
abundance of
aquatic flora
and fauna
Only tolerant
species
caught
Impacted by
water
resource
development
and
surrounding
land uses
No turtles
caught
Unlikely to
support
platypus

•

•

•

In-stream
habitat
(large
woody
debris)
Riparian
vegetation
Semipermanent /
permanent
waterbody

•

•

•

No
referable
wetland
visible on
banks in
vicinity of
crossing
location
Site
unlikely to
support
Murray
Cod in dry
season
due to
shallow
water
Murray
Cod may
use this
reach of
the river at
times
during the
wet
season
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•

Dry
season

•

Do not
construct
access
track

•

Trenchless
(HDD)

Rehabilitation
requirements

Wet
•

Trenchless
(HDD)

•

Revegetate
riparian
vegetation
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Appendix A – Site Assessment Sheets

Aquatic Values Assessment: Talinga–Condabri Pipelines

A1

Talinga to Condabri Pipelines

Coordinates (GDA 94)

KP2.5 Sandy Creek
Catchment: Condamine River

Latitude
-26.883301°

Longitude
150.330169°

Stream Order and Geomorphology
Stream Order 3
Small watercourse running north through a pine tree plantation. No flow at time of surveys; the watercourse was
characterised by a series of pools. Substrate predominantly silt / clay with some pebbles and gravel present within the
pools. A cement causeway with a pipe culvert was partially obstructing flow in the watercourse. Evidence of erosion,
debris and fence damage indicated previous high flow events.
Erosion Risk
Moderate to high due to exposed bare ground and evidence of recent high flows. There was erosion on some banks.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses and macrophytes with some eucalypts. Pine forest lined east
and west banks. No trailing vegetation was present and only slight vegetation overhang over the stream. No evidence
of referrable wetlands in the vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness. Species common to the region were caught during the field survey. These species are
adapted to living in variable aquatic environments. Site supported similar species in both surveys and is likely to
provide fish breeding habitat during periods of higher water. Site is unlikely to support platypus. No turtles were
captured though they may occur at times. No turtle nesting banks observed.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys.
Possible that Murray cod (Maccullochella peelii peelii) occur at the crossing location during periods of higher water.
Unlikely to occur in the dry season due to shallow water depths (preferred habitat for Murray cod is deep pools).
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
69 (moderate)
16 (bed); 20 (edge)
3 (bed); 2 (edge)
2.31 (bed); 2.31 (edge)
slightly to moderately disturbed

Wet Season
69 (moderate)
8 (bed); 19 (edge)
2 (bed); 4 (edge)
1.94 (bed); 3.26 (edge)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: moderate
Wet Season: moderate to high
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Avoid open cut construction in wet season due to potential presence of Murray cod.
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench possible in dry conditions, isolated workspace if required due to presence of pool, divert flows if stream is
flowing. Fish salvage from isolated workspace and if flows are diverted, water quality monitoring will be required. Will
require a temporary waterway barrier works approval from Fisheries Queensland (does not meet requirements of selfassessable code due to large bank full stream width). Implement temporary and permanent erosion control measures
as per the site sedimentation and erosion control plan. Rehabilitation as per general pipeline ROW plan, including
reprofiling of bed and banks and revegetation of banks when construction complete.
Open trench construction in wet conditions not recommended due to the potential for significant flows and possible
presence of Murray cod.
Site-specific Access Track Construction Methods and Mitigation Measures.
Use existing crossing adjacent to proposed pipeline. If existing crossing is not sufficient upgrade to box culverts. Avoid
in wet conditions.

Aerial Photograph of KP

Site Photographs: Dry Season
Downstream

Upstream

Left Bank

Right Bank

Not available.

Not available.

Not available.

Site Photographs: Wet Season
Not available.

Talinga-Condabri Lateral

Coordinates (GDA 94)

TKP4.3 Tributary to Sandy Creek
Catchment: Condamine River

Latitude
-26.881753°

Longitude
150.312618°

Stream Order and Geomorphology
Stream Order 2
Undefined, shallow sided channel 4 m wide within a larger secondary 7 m wide channel. Variety of ground cover from
bare earth, terrestrial plants, grasses, shrubs and trees with some aquatic species present. Dry at the time of survey.
Erosion Risk
Low at the time of study. No observed erosion and shallow gradient. Despite some areas of bare earth the general
vegetation cover would further reduce the level of potential risk.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian zone was approximately 10 m wide with grasses and bare ground close to the channel and mature shrubs and
trees further from the channel. Aquatic vegetation found on or in channel consisting mostly of rush (Juncus) and sedge
(Cyperus).
Aquatic Flora and Fauna, Including Breeding Habitat
Due to its ephemeral nature the site is unlikely to support aquatic fauna species and is unlikely to provide valuable fish
breeding habitat. In channel habitat comprised of grasses, rush and sedges. Site does not support turtle or platypus.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing
location.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
not surveyed
not surveyed
not surveyed
not surveyed
slightly to moderately disturbed

Wet Season
64 (moderate)
zero (dry site)
zero (dry site)
zero (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: Low
Wet Season: Low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints.
Nil (no EVR species likely to be present). Site may become flooded in wet season.
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench in dry conditions. Minimal clearing required. Reprofile and revegetate banks when construction complete.
Site access may be difficult in wet periods.
Site-specific Access Track Construction Methods and Mitigation Measures.
Gravel ford; reprofile and regenerate banks. Rehabilitation as per general pipeline ROW plan.

Aerial Photograph of TKP

Site Photographs: Dry Season
Downstream

Upstream

Left Bank

Right Bank

Not Available

Not Available

Not Available

Not Available

Upstream

Left Bank

Right Bank

Site Photographs: Wet Season
Downstream

Talinga-Condabri Lateral

Coordinates (GDA 94)

TKP8.7 Tributary to Condamine River
Catchment: Condamine River

Latitude
-26.875113°

Longitude
150.274961°

Stream Order and Geomorphology
Stream Order 1
Shallow sided channel approximately 25 m wide in total with a bare low flow channel approximately 2.5 m wide. Varity
ground cover from exposed substrate through to terrestrial plants, grasses, shrubs and small trees with some riparian
species present. Dry at the time of study except for a small pool directly upstream of the road as a results of recent
rainfall. Substrate was dominated by sand with some cobbles, gravel and silt.
Erosion Risk
Low at the time of study some evidence of small-scale previous sand and silt erosion was observed on bare ground.
General vegetation cover would act to reduce the level erosion in other areas. Some potential evidence
clearance/forestry upstream that may increase the risk of upstream erosion.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Bands of commonly found vegetation at the top of both banks (5m wide) comprising mainly of grasses and bare
ground. Some riparian vegetation found on or in channel consisting mostly of rush (Juncus) and sedge (Cyperus). No
evidence of referrable wetlands on banks in vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Aside from the rain water pool the site was dry and deemed unlikely to support aquatic fauna species and is unlikely to
provide fish breeding habitat. In channel habitat comprised of grasses, rush and sedges. Unlikely to have value as a
breeding location for fish or other aquatic fauna.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field survey. Highly unlikely that Murray cod (Maccullochella peelii peelii) or other occur at the
crossing location
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
no data
not surveyed
not surveyed
not surveyed
slightly to moderately disturbed

Wet Season
61 (moderate)
zero (dry site)
zero (dry site)
zero (dry site)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: Low
Wet Season: Low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints.
Nil (no EVR species likely to be present). Site may become flooded in wet season
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench possible in dry conditions. Minimal clearing required. Reprofile and revegetate banks when construction
complete.
Site-specific Access Track Construction Methods and Mitigation Measures.
Use existing roadway, upgrade crossing if necessary. Reprofile and regenerate banks. Rehabilitation as per general
pipeline ROW plan.

Aerial Photograph of KP

Site Photographs: Dry Season
Downstream

Upstream

Left Bank

Right Bank

Not Available

Not Available

Not Available

Not Available

Upstream

Left Bank

Right Bank

Site Photographs: Wet Season
Downstream

Talinga to Condabri Pipelines

Coordinates (GDA 94)

KP11.5 tributary of Condamine River
Catchment: Condamine River

Latitude
-26.870171°

Longitude
150.247915°

Stream Order and Geomorphology
Stream Order 1
Ephemeral first order stream in a fenced grassy paddock used for grazing cattle. No defined banks or channel present,
stream unconfined and only likely to flow following prolonged heavy rain.
Erosion Risk
Low due to flat unconfined channel and presence of grasses.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed predominantly of native terrestrial grasses with a few shrubs and trees. A strip of trees
was present toward the southern end of the site.
Aquatic Flora and Fauna, Including Breeding Habitat
Due to its ephemeral nature the site is unlikely to support aquatic fauna species and is unlikely to provide fish breeding
habitat. In-stream habitat comprised of grasses and small amounts of woody debris.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field survey.
Highly unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing location.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
68 (moderate)
zero (dry site)
zero (dry site)
zero (dry site)
slightly to moderately disturbed

Wet Season
68 (moderate)
zero (dry site)
zero (dry site)
zero (dry site)
moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil (no EVR species likely to be present). Site may become flooded in wet season.
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench possible in dry conditions. Minimal clearing required. Reprofile and revegetate banks when construction
complete. Site access may be difficult during wet periods.
Site-specific Access Track Construction Methods and Mitigation Measures.
Gravel ford; reprofile and revegetate banks. Rehabilitation as per general pipeline ROW plan.

Aerial Photograph of KP

Site Photographs: Dry Season
Downstream

Upstream

Left Bank

Right Bank

Upstream

Left Bank

Right Bank

Site Photographs: Wet Season
Downstream

Condabri Lateral

Coordinates (GDA 94)

KP17.8 Condamine River
Catchment: Condamine River

Latitude
-26.826796°

Longitude
150.213236°

Stream Order and Geomorphology
Stream Order 8
Well-defined, wide, sandy river channel. Steep, eroded banks with little vegetation and large amounts of large woody
debris (likely a consequence of past flooding events). Farmland directly adjacent to both banks. Permanent or semipermanent water with large woody debris to provide in-stream habitat.
Erosion Risk
High due to steep banks and impacts from high flows during the wet season. Banks showed evidence of high erosion,
including exposed tree roots and areas stripped of vegetation.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Moderate band of mature vegetation at the top of both banks (20 m width), with grasses and bare ground understorey.
Riparian vegetation commences 1–2 m metres up the bank, where lower vegetation was likely to have been removed
by recent flooding. No evidence of referrable wetlands on banks in vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness. Species common to the region were caught during the field surveys including golden
perch (Macquaria ambigua), spangled perch (Leiopotherapon unicolor) and European carp (Cyprinus carpio). These
species are adapted to living in variable aquatic environments. Carp was the only fish species recorded in the wet
season survey, although survey methods were restricted due to safety reasons. Site is unlikely to support platypus. No
turtles were captured though they may occur at times. No turtle nesting banks observed.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field survey.
Possible that Murray cod (Maccullochella peelii peelii) occur at the crossing location.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
61 (moderate)
7 (bed); 11 (edge)
2 (bed); 3 (edge)
4.08 (bed); 3.56 (edge)
slightly to moderately disturbed

Wet Season
68 (moderate)
4 (bed); 10 (edge)
0 (bed); 2 (edge)
3.17 (bed); 3.59 (edge)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: Moderate – based on species present
Wet Season: Moderate to high – likely to provide breeding or dispersal habitat for fish; Murray cod may be present
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints.
Avoid open cut construction in wet season due to potential presence of Murray cod.
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench possible in dry season. Isolate workspace and divert flows if required. Fish salvage from isolated
workspace and water quality monitoring required. Will require a temporary waterway barrier works approval from
Fisheries Queensland (does not meet requirements of self-assessable code due to large bank full stream width).
Revegetate banks and replace bed material and in-stream habitat (in particular, large woody debris) when construction
complete.
If construction is in wet season: must use horizontal directional drilling (HDD).
Site-specific Access Track Construction Methods and Mitigation Measures.
Avoid if possible, otherwise use box culverts or single span bridge in dry season (fish salvage and water quality
monitoring required); avoid in wet season. Implement temporary and permanent erosion control measures as per the
site sedimentation and erosion control plan. Rehabilitation as per general pipeline ROW plan.

Aerial Photograph of KP17.8
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Upstream
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Summary
This report has been prepared for Australia Pacific LNG (APLNG) to supplement the
Aquatic Values Management Plan (AVMP) in support of conditions outlined in the
Environmental Authority PEN105457513 for the Orana to Talinga water pipeline. The
objectives of the report are to:


describe the aquatic habitat (including in situ water quality), flora and fauna
occurring and likely to occur in the waterways affected by pipeline crossings of
watercourses



discuss potential direct and indirect impacts of the pipeline crossings on aquatic
ecosystems, and



describe proposed mitigation measures for protecting or enhancing aquatic
ecological values.

Nine watercourse crossings will be required for the construction of the water pipeline.
Most watercourse crossings are in the headwaters of small (stream order 1)
watercourses, although two moderately sized third order watercourses and two larger
fourth order watercourses on the pipeline alignment will also require crossing. All
watercourse crossings are in the Condamine-Balonne River catchment.
Relevant Legislation
Matters of national environmental significance (MNES) that may be impacted by the
Project if the appropriate mitigation measures are not in place include one threatened
species, the Murray cod (Maccullochella peelii peelii), which is listed as vulnerable under
the Environment Protection and Biodiversity Conservation Act 1999.
The construction of pipeline crossings for all watercourses will meet the criteria for selfassessable development of temporary waterway barriers under the Fisheries Act 1994.
However, if the culverts constructed in associated with access track crossings of
OTKP9.653 Wieambilla Creek and OTKP12.395 Cobbareena Creek are in place for
longer than 180 calendar days, a development approval will be required, as these have
been mapped as ‘major risk’ watercourses by Fisheries Queensland.
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Aquatic Ecological Values
Aquatic habitat was assessed at crossing locations on Nine Mile, Wieambilla, Cobbareena
creeks and associated tributaries in the dry season, from 7–9 November 2012 and in the
wet season, from 19–21 February 2013.
Aquatic habitat was in moderate condition. Riparian vegetation was mostly maintained,
except at site OTKP5.980 on Nine Mile Creek and one of its tributaries on which sites 10
and 11 were located. In general, banks were moderately stable and there was only minor
evidence of erosion, with the exception of site OTKP18.107, a tributary of Wieambilla
Creek, that displayed more significant bank erosion. Surface sediment in bed habitat was
dominated by silt / clay and sand at most sites. Site OTKP18.107 had the most diverse
mixture of substrate with sand, gravel, pebble and some cobble present.
Channel diversity was low at all sites and generally limited to pool and / or run habitat,
where water was present. No riffle habitat was observed in the surveys; however, there is
potential for this habitat type during periods of flow at most sites. Bends and changes in
water depth are likely to provide some channel diversity during periods of flow. In-stream
habitat at all sites was limited and comprised aquatic plants, woody debris and detritus.
In situ water quality was characterised by high turbidity and low dissolved oxygen at most
sites. The pH was highly variable and electrical conductivity generally complied with the
ANZECC and ARMCANZ trigger value range, except at site OTKP2.458 and OTKP9.653
in the dry season and at site OTKP13.88 in the wet season.
Eleven species of aquatic plants were recorded in the survey area, all of which were
emergent species. The highest percentage cover was at OTKP12.395 and species
richness was up to five species present at two sites. Percentage cover at most sites had
increased from the dry to the wet season. No EHP or EPBC listed exotic or threatened
aquatic plants were recorded during the surveys.
Macroinvertebrate communities were typical of the region, having low richness, PET
richness and SIGNAL 2 scores.
A low diversity of fish species were recorded, including two EHP listed exotic species (one
of which is declared noxious in Queensland: the mosquitofish. The native fish species
recorded are common in the catchment and are tolerant of a broad range of water quality
conditions. No EPBC listed threatened species were recorded, although the Murray cod
may occur downstream in the Condamine River and its larger tributaries (including
Wieambilla Creek) in a transitory nature.
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Potential Impacts and Mitigation Measures
The potential impacts of fuel handling and vegetation clearing can be minimised if the
recommended mitigation measures are implemented.
Recommended mitigation
measures for construction of access tracks across waterways and pipeline crossings of
different sized watercourses are summarised in this report, and specific recommendations
for the sites assessed in the field survey are included in the site assessment sheets
(Appendix A).
The Project is unlikely to impact on any listed vulnerable or endangered aquatic species
or ecological communities (as listed under State or Commonwealth legislation), or
conversationally significant habitats, if appropriate mitigation measures are put in place.
The impact assessment demonstrates that, where the appropriate mitigation measures
are used, there will be only a low magnitude of impact to the local aquatic environments of
survey area, and negligible regional impacts.
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1

Introduction

This report has been prepared for Australia Pacific LNG (APLNG) to supplement the
Aquatic Values Management Plan (AVMP) in support of conditions outlined in the
Environmental Authority PEN105457513 for the Orana to Talinga water pipeline. The
objectives of the report are to:


describe the aquatic habitat (including in situ water quality), flora and fauna
occurring and likely to occur in the waterways affected by pipeline crossings of
watercourses



discuss potential direct and indirect impacts of the pipeline crossings on aquatic
ecosystems, and



describe proposed mitigation measures for protecting or enhancing aquatic
ecological values.

1.1

Project Background

Nine watercourse crossings will be required for the construction of the water pipeline
however, 11 sites in total were investigated (Figure 1.1). Sites 10 and 11 were not located
directly on the proposed pipeline alignment but on an ephemeral flow line, which joined
Nine Mile Creek between sites OTKP1.67 and OTKP2.458. Watercourse types were
generally described by stream order (Strahler 1952) from stream order 1 (smallest
system) through to 4 (larger system). Most watercourse crossings are in the headwaters
of small (stream order 1) unnamed watercourses however, two sites were located on Nine
Mile Creek, a third order stream and two others were located on Wieambilla Creek and
Cobbareena Creek, which are both fourth order streams (Table 1.1).
The proposed pipeline is located in the Condamine Balonne River catchment. The
Condamine Balonne River catchment covers an area of 124 500 km 2, and includes
several major rivers:


Condamine River



Balonne River



Culgoa River



Narran River, and



Maranoa River (DERM 2010a).
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The Condamine Balonne River extends for approximately 500 km and is a major tributary
of the Darling River, located in the upper Murray Darling River catchment. Its boundaries
to the east and north are formed by the Great Dividing Range (approximately 1400 m
above sea level (ASL)) near Toowoomba and Warwick, while its southern boundary
comprises the much lower Herries Range (800 m ASL). The western boundary comprises
the Dogwood Creek sub-catchment, which flows into the Condamine River where it
becomes the Balonne River (Clayton et al. 2008).
The use of water resources in the catchment includes:


irrigated agriculture



urban water supply



mining



stock use, and



domestic use (DERM 2010a).

Detailed aquatic ecology assessments were completed at six sites in the dry season and
nine sites in the wet season to aid in preparation of this technical report (Table 1.1).
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Table 1.1

Aquatic assessments completed in dry and wet season surveys.

Field
ID

Kilometre Point

Stream order

Latitude

Longitude

Waterway

1

OTKP1.67

1

-26.949008

150.494562

tributary of Nine Mile Creek

full

full

2

OTKP2.458

3

-26.945786

150.488065

Nine Mile Creek

full

full

3

OTKP5.980

3

-26.933054

150.457885

Nine Mile Creek

full

full

4

OTKP9.653

4

-26.929626

150.421133

Wieambilla Creek

full

full

5

OTKP12.395

4

-26.9152217

150.401828

Cobbareena Creek

full

full

6

OTKP13.186

1

-26.912137

150.394956

tributary of Wieambilla Creek

half

full

7

OTKP13.88

1

-26.909122

150.388913

tributary of Wieambilla Creek

half

full

8

OTKP15.820

1

-26.894988

150.378588

tributary of Wieambilla Creek

full

full

9

OTKP18.107

1

-26.88203

150.363792

tributary of Wieambilla Creek

half

full

10

Nil a

1

-26.9517

150.4891

tributary of Nine Mile Creek

half

half

11

Nil a

1

-26.9509

150.4895

tributary of Nine Mile Creek

half

half

a

Site not on proposed route

full

Site conditions were sufficient to complete all aquatic survey assessments

Dry season

Wet season

half Site conditions were dry and therefore not suitable to complete a full survey (e.g. fishing, water quality and or macroinvertebrates were not completed)
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2

Relevant Legislation and Guidelines

2.1

Commonwealth’s
Environment
Conservation Act 1999

Protection

and

Biodiversity

Any actions that are likely to have a significant impact on a matter of national
environmental significance are subject to assessment under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) approval
process.
With respect to aquatic ecology, matters of national environmental significance unlikely
to be impacted by the Project include:


world heritage places or national heritage places, as there are no world heritage or
national heritage places within the waterways of the Project area or within 5 km of
the Project area



migratory species, as no migratory aquatic species are known from the survey
area



Commonwealth marine areas, as the Project is more than approximately 1500 km
or more from Commonwealth marine waters (where the Murray Darling Basin
terminates at Lake Alexandrina, near Encounter Bay in South Australia)



Ramsar wetlands (wetlands of international significance) as the nearest Ramsar
wetland, the Narran Lakes Nature Reserve, is approximately 520 km downstream
of the Project area



the Great Barrier Reef Marine Park, as the waters of the Condamine Balonne
River Catchment do not flow to the Great Barrier Reef Marine Park, and



nuclear actions, as they are not relevant to this Project.

The Murray cod (Maccullochella peelii peelii) cod is listed as vulnerable under the
EPBC Act and is found in the waterways of the Murray Darling Basin (DEWHA 2007b).
The Murray cod is found in a range of warm-water habitats in the waterways of the
Murray Darling Basin (DEWHA 2007b), however it prefers deeper-water habitats
around habitat structures such as boulders, logs, undercut banks and overhanging
vegetation (Allen et al. 2002). In-stream woody debris is particularly important to this
species, with adults establishing home territories around a particular snag (DEWHA
2007b). This species migrates upstream (up to 120 km upstream) during spring and
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early summer to spawn (Kearney & Kildea 2001; Hydrobiology 2009), the adults then
return to their home territory (DEWHA 2007b).
Murray cod are known from the Condamine River system (DEWHA 2007b), where
there appears to have been a serious decline in numbers due to habitat loss, and
declining water quality (Kearney & Kildea 2001). In stream barriers (e.g. weirs) have
the potential to impact movement of Murray cod, although stocking programs in the
river may mask the effects of t his restriction, and other impacting processes. Fingerlings
are regularly stocked in a number of impoundments on the Condamine River, including:


Miles, Dalby and Chinchilla weirs, and



Cooby and Leslie dams on tributaries of the Condamine River (Kearney & Kildea
2001).

The Murray cod is highly unlikely to occur at the watercourse crossings for the
Talinga to Orana pipeline. Further information regarding the ecology of the Murray
cod is presented in Section 4.4.
There are no threatened or endangered aquatic ecological communities known or
expected to occur in the survey area.

2.2

Queensland’s Fisheries Act 1994

2.2.1

Waterway Barriers

The construction and raising of a waterway barrier works that will inhibit the movement of
fish is regulated under the Fisheries Act 1994 (Fisheries Act) and the Sustainable
Planning Act 2009 1 (SPA), and therefore requires a self-assessable evaluation to
determine if the works that will be conducted require development approval. All selfassessable evaluations that do not meet the requirements as described in the Fisheries
Queensland’s Codes for Self-assessable Development are subject to the development
approval process.
To determine the risk impact on fish movement at each waterway, the special GIS layer
created by Fisheries Queensland was utilised to confirm the risk category of each
waterway associated with this project. The risk categories have been characterised by a

1

Reprint as in force on 1 February 2013. Reprint prepared by the Office of the Queensland
Parliamentary Counsel.
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combination of stream order, stream slope, flow regime, number of fish species present
and fish swimming ability. Five categories have been created (Table 2.1).
Table 2.1

Assessment requirements for minor works (DAFF 2013e).

Waterway
zoning
colour

Risk of
impact

green

Development type
Bed-level
crossing

Culvert
crossing

Low impact
dam / weir

Temporary
works

low

Selfassessable

Selfassessable

Selfassessable

Selfassessable

amber

moderate

Selfassessable

Selfassessable

Development
approval

Selfassessable

red

high

Selfassessable

Selfassessable

Development
approval

Selfassessable

purple

major

Selfassessable

Development
approval

Development
approval

Selfassessable

grey
(estuarine /
marine)

major

Development
approval

Development
approval

Development
approval

Selfassessable

Out of the 11 surveyed for the Orana to Talinga pipeline, two of those sites (OTKP9.653
Wieambilla Creek and OTKP12.395 Cobbareena Creek) fall within the purple or ‘major’
risk category. Construction of a culvert crossing at these sites will only be self-assessable
if it is temporary, which for major risk watercourses, means that the culvert will be in place
for up to 180 calendar days. If it will be in place for longer, it will require development
approval for a culvert crossing (DAFF 2013a, c). Two other sites the in head waters of
minor tributaries to Nine Mile Creek 10 and 11 are not categorised on the special data
available. Therefore no waterway barrier works approval is required at these sites
(although the pipeline alignment does not cross these sites). All other sites are as
described in Table 2.2.
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Table 2.2

Self-assessable evaluation of all crossing sites.

Site

Stream
Order

Approximate
bank full
width (m)

Selfassessable
Impact Risk

Development type:

OTKP1.67

1

3–4 m

amber

bed level crossing

Self-assessable

Open trench

Self-assessable

OTKP2.458

3

15–18 m

red

culvert

Self-assessable

Open trench

Self-assessable

OTKP5.980

3

>20 m

red

culvert

Self-assessable

Open trench

Self-assessable

OTKP9.653

4

>20 m

purple

culvert

Self-assessable if
in place ≤180 days;
Development
approval if in place
>180 days

Open trench

Self-assessable

OTKP12.395

4

>20 m

purple

culvert

Self-assessable if
in place ≤180 days;
Development
approval if in place
>180 days

Open trench

Self-assessable

OTKP13.186

1

8–10 m

green

bed level crossing

Self-assessable

Open trench

Self-assessable

OTKP13.88

1

10 m

green

bed level crossing

Self-assessable

Open trench

Self-assessable

OTKP15.820

1

2m

green

bed level crossing

Self-assessable

Open trench

Self-assessable

OTKP18.107

1

>20 m

green

bed level crossing

Self-assessable

Open trench

Self-assessable

10

1

undefined
channel /
ephemeral

no risk assigned

bed level crossing

No approval
needed

Open trench

No approval
needed
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Site

Stream
Order

11

1

a

Approximate
bank full
width (m)

Selfassessable
Impact Risk

Development type:

undefined
channel /
ephemeral

no risk assigned

bed level crossing

Road crossing

Evaluation result a
No approval
needed

Temporary Works:
Pipeline crossing
Open trench

Evaluation result a
No approval
needed

additional information and description of self-assessable evaluation results and requirements is provided in Table 6.1

Aquatic Values Assessment: Orana–Talinga Pipelines

9

frc environmental

2.2.2

Non-Indigenous and Noxious Fish

Non-indigenous and declared noxious species are listed under the Fisheries Regulation
2008. Two declared noxious fish are known to occur in the Condamine Balonne
catchment and were collected in the survey area: goldfish (Carassius auratus) and
mosquitofish (Gambusia holbrooki) (EHP 2013). Details on fish species collected during
field survey are presented in Section 4.4.

2.2.3

Fish Habitat Areas

There are no fish habitat areas in the vicinity of the project area.

2.3

Queensland’s Nature Conservation Act 1992

Native flora and fauna species are protected in Queensland under the Nature
Conservation Act 1992 2 (NC Act); extinct in the wild, endangered, vulnerable, near
threatened and least concern species are listed in the Nature Conservation (Wildlife)
Regulation 2006 3 (NCWR).
No listed aquatic plants or faunal species have been recorded within 10 km of the survey
area (EHP 2013) or were recorded during the in-field assessments.

2.4

Queensland’s Environmental Protection Act 1994

The Queensland Environmental Protection Act 1994 (EP Act) is the key legislation for
environmental management and protection in Queensland. The environmental values of
waterways in Queensland are protected under the EP Act and the subordinate
Environmental Protection (Water) Policy 2009 (EPP Water).
Environmental Values (EVs) and Water Quality Objectives (WQOs) have been
established for many waterways in Queensland under Schedule 1 of the EPP Water. The
EPP Water defines an indicator for an EV as a property that can be measured or decided

2

3

Reprint as in force on 2 December 2012. Reprint prepared by the Office of the Queensland
Parliamentary Counsel.
Reprint as in force on 27 July 2012. Reprint prepared by the Office of the Queensland Parliamentary
Counsel.
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in a quantitative way. WQOs are numerical concentrations or statements for indicators
that protect a stated EV and are generally developed based on the review of the available
site-specific information relevant to each EV.
The EVs of waters to be enhanced or protected under the EPP Water are:


biological integrity of a modified aquatic ecosystem



suitability for recreational use



suitability for minimal treatment before supply as drinking water



suitability for agricultural use, and



suitability for industrial use.

Specific EVs and WQOs have not been prescribed for the Condamine-Balonne
Catchment. The EVs and WQOs of waterways in the region were therefore considered by
addressing water quality guidelines. The Australian and New Zealand Water Quality
Guidelines for Fresh and Marine Waters (the national guidelines) (ANZECC & ARMCANZ
2000) were therefore used to decide the appropriate EVs and WQOs.
The identified EVs and WQOs for the Project area are presented in Section 3.1 (Aquatic
Habitat).

2.5

Queensland’s Water Act 2000

The purpose of the Water Act 2000 4 (Water Act) is to provide for the sustainable
management of water and other resources. The Project may require approvals under the
Water Act for the construction, control and management of works with respect to water
conservation and protection, drainage, supply, flood control and prevention. Under
Section 269 of the Water Act, a riverine protection permit is required to:

4



remove vegetation in a watercourse, lake or spring



excavate in a watercourse, lake or spring, and / or



place fill in a watercourse, lake or spring.

Reprint as in force on 2 January 2013.
Counsel.

Prepared by the Office of the Queensland Parliamentary
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As such, approval may be required to construct crossings of creeks (e.g. road or pipeline
crossings).

2.5.1

Wetlands of National, State or Regional Significance

Lacustrine (i.e. lakes) and palustrine (e.g. swamps) wetlands, and riverine systems (e.g.
river and creek channels) have been mapped within the survey area in EHP’s recent
wetland mapping program, however the proposed pipeline does not cross any lacustrine
or palustrine wetlands, although it is close to a mapped palustrine wetland in the vicinity of
the Cobbareena Creek crossing (OTKP12.395) (Map 121008SM).
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3

Methods

Aquatic ecology was assessed in both surveys using a combination of methods
comprising;


habitat assessment



visual surveys for aquatic plants



in situ water quality monitoring



macroinvertebrate sampling



electrofishing



fish trapping, and



turtle trapping.

Table 3.1 shows which methods were successfully used at each site.
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Table 3.1

Survey methods used at crossing locations in dry and wet season surveys.
Habitat
Bioassessment

Water Quality

Aquatic Plants

Macroinvertebrates

Electrofishing

Fish Net / Traps

Turtles

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

OTKP1.67

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

N

N

N

OTKP2.458

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

N

N

N

N

OTKP5.980

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

OTKP9.653

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

N

N

N

OTKP12.395

Y

Y

Y

Y

Y

Y

Y

Y

N

N

Y

Y

Y

Y

OTKP13.186

Y

Y

dry

Y

Y

Y

dry

Y

dry

Y

dry

N

dry

N

OTKP13.88

Y

Y

dry

Y

Y

Y

dry

Y

dry

N

dry

N

dry

N

OTKP15.820

Y

Y

Y

Y

Y

Y

Y

Y

N

N

Y

Y

N

N

OTKP18.107

Y

Y

dry

Y

Y

Y

dry

Y

dry

N

dry

N

dry

N

10

Y

Y

dry

N

Y

Y

dry

N

dry

N

dry

N

dry

N

11

Y

Y

dry

N

Y

Y

dry

N

dry

N

dry

N

dry

N

Site

Y

survey component was completed

N

insufficient water to conduct survey / sample type
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3.1

Aquatic Habitat

3.1.1

Aquatic Habitat of the Study Area

Aquatic habitat was assessed at the crossing locations on Nine Mile, Wieambilla and
Cobbareena creeks and their associated tributaries in the dry season, from 7–9 November
2012 and in the wet season, from 19–21 February 2013.

3.1.2

In Situ Snapshot

Based on the Australian River Assessment System (AUSRIVAS) protocol described in the
Queensland AUSRIVAS Sampling and Processing Manual (DNRM 2001), the in-stream
habitat condition at each site was assessed based on the following parameters:


habitat bioassessment scores


bottom substrate / available cover



embeddedness



velocity / depth



channel alteration



bottom scouring and deposition



pool / riffle, run / bend ratio



bank stability, and



bank vegetative stability and streamside cover.



reach environs (land immediately next to the riparian zone)



bank erosion



substrate composition (silt / clay, sand, pebble, cobble and boulder)



channel diversity (pool / riffle / run), and



in-stream habitat (in-stream vegetation and substrate characteristics).

Stream diagrams were also completed, and included in the crossing assessment sheets
(Appendix A).
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3.1.3

Habitat Bioassessment Scores

The habitat bioassessment score datasheets (DNRM 2001) were used to numerically
score nine criteria, which were then allocated to one of four categories (excellent, good,
moderate and poor). The sum of the numerical rating from each category produced an
overall habitat assessment score (Table 3.2):


Excellent >110



Good 75–110



Moderate 39–74, and



Poor ≤38.

Table 3.2

Habitat bioassessment scores used to derive overall condition categories.

Habitat Category

Category Score Range
Excellent

Good

Moderate

Poor

Bottom substrate / available
cover

16–20

11–15

6–10

0–5

Embeddedness

16–20

11–15

6–10

0–5

Velocity / depth category

16–20

11–15

6–10

0–5

Channel alteration

12–15

8–11

4–7

0–3

Bottom scouring & deposition

12–15

8–11

4–7

0–3

Pool / riffle, run / bend ratio

12–15

8–11

4–7

0–3

Bank stability

9–10

6–8

3–5

0–2

Bank vegetative stability

9–10

6–8

3–5

0–2

Streamside cover

9–10

6–8

3–5

0–2

111–135

75–110

39–74

0–38

Total (Habitat Bioassessment
Score for the Site)

3.1.4

Water Quality

The objective of the water quality sampling was to describe water quality at each of the
sites at the time of survey, to aid in the interpretation of biological data.
Water quality was measured at each site using a Hydrolab QUANTA water quality meter.
The following parameters were measured:


water temperature
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conductivity



pH



dissolved oxygen, and



turbidity.

To provide an indication of water quality at the time of sampling, spot water quality
measurements were compared to the Australian and New Zealand Environment and
Conservation Council and Agriculture and Resource Management Council of Australia
and New Zealand (ANZECC and ARMCANZ) values for upland streams in south-east
Australia (ANZECC & ARMCANZ 2000) (Table 3.3). Dissolved oxygen was compared
with the ANZECC and ARMCANZ trigger values; however, the results should be
interpreted with care as dissolved oxygen guidelines should only be applied to flowing
streams, as stagnant pools are naturally less than 50% saturation (DERM 2009).
Table 3.3

ANZECC and ARMCANZ Water Quality Guidelines for upland streams in
south-east Australia.

Units

ANZECC and
ARMCANZ Value for
Upland Streams

ºC

–

% saturation

90–110

pH units

6.5–7.5

Conductivity

µS/cm

30–350

Turbidity

NTU a

2–25

Parameter
Temperature
Dissolved oxygen
pH

Source ANZECC and ARMCANZ 2000
a

Nephelometric Turbidity Unit

3.2

Aquatic Flora

The aquatic plant community at each site was assessed along a 100 m reach at each site.
Aquatic plants were identified, and the following was recorded:


taxonomic richness



growth form of each species (submerged, floating (free-floating or rooted) and
emergent)
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total percent cover (% of substrate (bed / bank) covered by each species), and



whether the plant was native or exotic to Australia.

Aquatic plant species were identified in the field, where practical. Representative
specimens were collected for identification in the laboratory (or by the Queensland
Herbarium, if required).
The Census of Queensland Flora 2007 (Queensland Herbarium 2007) was used to
classify aquatic plants as native or exotic. Total percent cover of listed species, under the
Commonwealth’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) or the Nature Conservation (Wildlife) Regulation 2006 (NCWR), was determined for
each site.
Aquatic plants with a submerged growth form predominantly grow beneath the surface of
the water, although flowers may project above the water surface and some leaves may
float on the water surface (e.g. Sainty & Jacobs 2003).
Aquatic plants with a floating growth form can be either free-floating or rooted (Sainty &
Jacobs 2003). Free-floating species are usually not attached to the substrate, whereas
rooted species are attached to the substrate and normally have at least the mature leaves
floating on the water surface (Sainty & Jacobs 2003).
Aquatic plants with an emergent growth form, are rooted in the substrate and the stems,
flowers and most of the mature leaves project above the water surface (Sainty & Jacobs
2003).

3.3

Macroinvertebrates

3.3.1

Macroinvertebrate Samples

At each site, one sample from the bed habitat and one sample from the edge habitat were
collected. This sampling followed the methods in the Queensland AUSRIVAS sampling
manual, and was designed to provide a broad description of macroinvertebrate
communities, rather than a quantitative assessment (DNRM 2001). A standard triangularframed, macroinvertebrate sampling net with 250 µm mesh was used to collect the
samples. In this method a 10 m long section of bed or edge habitat was disturbed, and a
sample collected by sweeping the net through the disturbed area.
The sampling of macroinvertebrates was conducted under Queensland Scientific Licence
WISP05080608 issued to frc environmental.
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3.3.2

Macrocrustacean Samples

Macrocrustaceans (e.g. prawns, shrimps and yabbies) were caught during fish surveys,
using a combination of electrofishing, seine netting and bait trapping.

3.3.3

Sample Processing

All samples were preserved in methylated spirits and returned to frc environmental’s
Brisbane laboratory, where they were sorted, counted and identified to the lowest practical
taxonomic level (in most instances family), to comply with AUSRIVAS standards and
those described by Chessman (2003).

3.3.4

Calculation of Indices

Abundance, taxonomic richness, PET richness and SIGNAL 2 scores were calculated for
each sample. These indices were used to indicate the current ecological health of
surveyed waterways.

Abundance
Abundance is the total number of macroinvertebrates.

Taxonomic Richness
Taxonomic richness is the number of taxa (in this assessment, typically families).
Taxonomic richness is a basic, unambiguous and effective diversity measure. It is
however, affected by arbitrary choice of sample size. Where all samples are of equal
size, taxonomic richness is a useful tool when used in conjunction with other indices.
Richness does not take into account the relative abundance of each taxon, so rare and
common taxa are considered equally.

PET Richness
While some groups of macroinvertebrates are tolerant to pollution and environmental
degradation, others are sensitive to these stressors (Chessman 2003). Plecoptera
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(stoneflies), Ephemeroptera (mayflies), and Trichoptera (caddisflies) are referred to as
PET taxa, and they are particularly sensitive to disturbance. There are typically more PET
families within sites of good habitat and water quality than in degraded sites. PET taxa
are often the first to disappear when water quality or environmental degradation occurs
(EHMP 2007). The lower the PET score, the greater the inferred degradation.

3.3.5

SIGNAL 2 Scores

SIGNAL (Stream Invertebrate Grade Number — Average Level) scores are also based on
the sensitivity of each macroinvertebrate family to pollution or habitat degradation. The
SIGNAL system has been under continual development for over 10 years, with the current
version known as SIGNAL 2. Each macroinvertebrate family has been assigned a grade
number between 1 and 10 based on their sensitivity to various pollutants. A low number
means that the macroinvertebrate is tolerant of a range of environmental conditions,
including common forms of water pollution (e.g. suspended sediments and nutrient
enrichment).
SIGNAL 2 scores are weighted for abundance. The scores take the relative abundance of
tolerant or sensitive taxa into account (instead of only the presence / absence of these
taxa). The overall SIGNAL 2 score for a site is based on:


the total of the SIGNAL grade



multiplied by the weight factor for each taxon, and



divided by the total of the weight factors for each taxon.

SIGNAL 2 scores are interpreted in conjunction with the number of families found in the
sample. This is achieved using a SIGNAL 2 / Family bi-plot (Chessman 2003). The plots
are divided into quadrants, with each quadrant indicative of particular conditions (Figure
3.1). Interim quadrant boundaries for edge / alcove habitat in Australia (for the MurrayDarling Basin between 400 m and 200 m elevation) were used in this survey (Chessman
2001). However, no suggested boundaries or biological WQOs currently exist for bed
habitat in the Condamine River Catchment and therefore SIGNAL 2 Family Bi-plots have
not been produced for bed habitat.
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Figure 3.1

Quadrant diagram for SIGNAL 2 / Family bi-plot.
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3.4

Fish

Fish communities were surveyed using either electrofishing, seine netting, dip nets or bait
trapping, depending on the water depth, conductivity and availability. The method and
effort at each site are displayed in Table 3.4.
Field sampling followed the methods presented in the Monitoring and Sampling Manual
(DERM 2010b). These methods were adapted, where appropriate, to suit site conditions.
All available habitats (pool, riffle, run, bend) were fished at each site. Electrofishing was
conducted in accordance with the Australian Code of Electrofishing Practice 1997, using a
Smith-Root backpack electrofishing system.
The species name, life-history stage, abundance and the apparent health of every fish
caught were recorded.
The sampling of fishes was conducted under General Fisheries Permit No. 153223 and
Animal Ethics Approval No. CA 2012/02/593 issued to frc environmental.
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Table 3.4

Fishing effort at each site in the dry season and wet season survey.

Site

Survey

Method

Habitat

Date

OTKP1.67

dry

seine net

pool

wet

backpack
electrofishing

dry

OTKP2.458

OTKP5.980

OTKP9.653

OTKP12.395

Time in

Time out

Settings

Effort

7/11/12

1245

1255

–

27 m

run

19/02/13

920

935

250 V
30 Hz
12%

500 s

backpack
electrofishing

pool

7/11/12

1630

1650

170 V
30 Hz
12%

303 s

wet

seine net

pool

19/02/13

1145

1215

–

dry

box traps

pool

700

845

backpack
electrofishing

pool

8/11/12

815

837

200 V
30 Hz
12%

342 s

wet

box traps

pool

20/02/13

1150

1350

–

20 h

dry

seine net

pool

8/11/12

940

1010

–

wet

backpack
electrofishing

pool / run

20/02/13

1010

1040

165 V
30 Hz
12%

60 m3
520 s

dry

Seine

pool

8/11/12

1630

1645

–

26.25 m3

box traps

pool

8/11/12

1410

1645

–

10.5 h

box traps

pool

21/02/13

850

1050

–

20 h

wet
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Site

Survey

Method

Habitat

Date

OTKP13.186

dry

–

–

wet

backpack
electrofishing

dry

OTKP13.88

OTKP15.80
–

Time in

Time out

Settings

Effort

8/11/12

–

–

–

pool

21/02/13

1130

1140

175 V
30 Hz
12%

–

–

–

–

–

–

–

wet

seine net

pool

21/02/13

1200

12.15

–

45 m3

dry

dip net

pool

9/11/12

945

955

–

2x5m

wet

dip net

run

19/02/13

1330

1340

–

15 m

–
236 s

site was dry
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3.4.1

Data Analysis

Fish communities at each site were assessed for:


taxonomic richness (total number of species caught at a site)



total abundance (total number of individuals caught at a site)



abundance of exotic species, and



abundance of species listed under the Commonwealth’s EPBC Act or
Queensland’s NC Act.

3.5

Turtles

Turtles were surveyed at sites OTKP5.980 and OTKP12.395 in both the dry and wet
season, which were the only sites with sufficient water to support turtles. At these sites:


three large cathedral traps were baited and set along the bank and next to cover
(e.g. vegetation and snags) during the dry season survey for 2 hours in November
2012, and



three large cathedral traps were baited and set along the bank and next to cover
(e.g. vegetation and snags) during the wet season survey for 2 hours in February
2013.

The design of the traps was similar to traps used by the Queensland Department of
Environment and Heritage Protection’s (EHP’s) turtle research group. The traps had a
series of collapsible chambers (approximately 3.5 m in height and 0.7 m in diameter) and
two, one-way entrances in the lower baited chamber. Traps were set so that the top of
the chamber allowed turtles access to the surface to breathe. Traps were closely
monitored to ensure that no turtles or other air-breathing species were entangled or
trapped below the surface.
The sampling of turtles was conducted under Animal Ethics Approval No. CA 2012/02/593
and QLD Scientific Purposes Permit WISP05080608 issued to frc environmental.
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4

Description of Existing Environment

4.1

Aquatic Habitat

4.1.1

Aquatic Habitat of the Survey Area

Habitat Bioassessment Scores
Most sites surveyed had moderate habitat bioassessment scores in the dry and wet
seasons. Site OTKP9.653 had the highest score in the wet season and fell within the
good habitat range. Habitat bioassessment scores at most sites improved during the wet
season survey as water was either present (when it had not been during the dry season)
or levels were higher at all sites. Sites 10 and 11 had the lowest scores in the dry season
and in the wet season however, these sites did not have defined channels. They were
mapped as first order streams however, were more characteristic of ephemeral flow lines,
directing overland flow into Nine Mile Creek. These and other dry sites did not meet most
of the criteria of the habitat bioassessment (Figure 4.1).

dry season

140

wet season
excellent

120

– dry site

100

Habitat Score

good
80
–

60

moderate

–
–

40

–

–

–

–

20

0

poor

OTKP
1.67

Figure 4.1

OTKP
2.458

OTKP
5.980

OTKP
9.653

OTKP OTKP
12.395 13.186

OTKP
13.88

OTKP OTKP
15.820 18.107

10

11

Habitat bioassessment scores at each site for the dry and wet season
surveys.
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The lower score at site OTKP13.88 in the dry season was due to:


lack of stable habitat



poor habitat diversity, and



evidence of channel / bank erosion.

In the wet season, channel alteration and bank erosion had improved.

Reach Environs and Riparian Vegetation
The reach environs (i.e. land immediately next to the riparian zone) at most sites were
dominated by mature trees with grass undergrowth. Often, the creeks had relatively
undisturbed vegetation, for example site OTKP9.653 had over 200 m of undisturbed
vegetation leading up to the creek edges (e.g. Figure 4.2). A few sites however, were
lacking vegetation, such as site OTKP5.980 (Nine Mile Creek), which had the greatest
impact from cattle access, creating large areas of bare ground and leading to gully erosion
(Figure 4.3); and the upper Nine Mile Creek tributaries (site 10 and 11) as they were
within a paddock and located either side of a new access road that crossed the paddock
(Figure 4.4). Site OTKP2.458 had little vegetation on the left bank, as the larger
vegetation had been cleared within 2–3 m of the creek edge (Figure 4.5).
Figure 4.2
Reach environ at site OTP9.653
on Wieambilla Creek.

Aquatic Values Assessment: Orana–Talinga Pipelines

27

frc environmental

Figure 4.3
Lack of vegetation at site
OTKP5.980 on Nine Mile Creek.

Figure 4.4
Reach environ at site 10 on the
upper reaches of a tributary of
Nine Mile Creek.

Figure 4.5
Reach environ at site OTKP2.458
on Nine Mile Creek.
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Bank Stability
Banks were relatively stable and there was little evidence of erosion at sites that were well
vegetated. There was evidence of major bank erosion at site OTKP18.107 (tributary of
Wieambilla Creek) (Figure 4.6).
Figure 4.6
Major erosion at site OTKP18.107
on the unnamed tributary of
Wieambilla Creek.

Substrate
Surface sediment in bed habitat was dominated by silt / clay at most sites, except at site
OTKP9.653 which was dominated by sand (Figure 4.7 and Figure 4.8). Site OTKP18.107
was the only site that had gravel and pebble present in both surveys. Sites OTKP1.67
and OTKP13.88 had the greatest change in substrate sediments, from silt / clay in the dry
season to sand in the wet season. This was likely to be a result of sediment movement
during flows.
Surface sediment in edge (bank) habitat at each site was similar to bed habitat, though
there was a slightly higher proportion of silt/clay in the edge habitat at some sites.
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silt / clay (<1 mm)
sand (1–4 mm)

100
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bedrock

50

25

0
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Figure 4.7
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2.458
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5.980

OTKP
9.653
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12.395 13.186

OTKP
13.88
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15.820 18.107

10

11

Substrate composition (%) at each site in the dry season.
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100
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Figure 4.8
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5.980
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Substrate composition (%) at each in the wet season.
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Channel Diversity
Channel diversity was low at all sites and generally limited to pool and / or run habitat,
where water was present. No riffle habitat was observed in the surveys; however, there is
potential for this habitat type during periods of flow at some sites such as OTKP18.107.
Bends and changes in water depth are likely to provide some channel diversity during
periods of flow.

In-stream Habitat
In-stream habitat (i.e. structural elements) provides refuge and food for aquatic fauna
such as fish, turtles and macrocrustaceans. In-stream habitat at all sites was limited and
comprised:


emergent vegetation (Figure 4.9)



woody debris (Figure 4.10), and



detritus.

Figure 4.9
Emergent vegetation at site
OTKP2.458 at Nine Mile Creek.
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Figure 4.10
Woody
debris
at
site
OTKP12.395 in Cobbareena
Creek.

Water Temperature
There are no ANZECC and ARMCANZ trigger values for water temperature. The range in
water temperature in the dry season was 21.1°C at site OTKP5.980 (Nine Mile Creek) to
26.4°C at site OTKP2.458 (Nine Mile Creek). The range in water temperature in the wet
season was 21.5 °C at site OTKP9653 (Wieambilla Creek), to 33.6°C at site OTKP18.107
(tributary of Wieambilla Creek).
Water temperature at any given site was likely to reflect a number of factors including the:


season



time of day



size of the water body



prevailing weather conditions



flow, and



riparian cover.

Turbidity
Turbidity ranged from 52.8 NTU at site OTKP1.67 (tributary of Nine Mile Creek) in the wet
season, to above the turbidity metre reading capability (over 1000 NTU) at site
OTKP15.820 (tributary of Wieambilla Creek) in the dry season and wet season. Turbidity
was variable between sites and surveys and above the ANZECC and ARMCANZ trigger
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value range on all occasions (Figure 4.11). The dry season had higher turbidity due to the
lack of water flow, the turbidity within the wet season decreased across most sites, this is
due to the increased water flow through out the survey region. Higher turbidity however,
is a common characteristic throughout the Condamine Balonne River catchment due to
land use practises, loss of riparian vegetation (EECO 2009) as well as natural soil types
(DEWHA 2007a).

dry season

1000

wet season

Turbidity (NTU log10 scale)

– dry site

100

10

1

ANZECC & ARMCANZ
trigger value range

–
OTKP
1.67

Figure 4.11
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OTKP OTKP
12.395 13.186

–
OTKP
13.88

–
OTKP OTKP
15.820 18.107

– –

– –

10

11

Turbidity at each site in the dry and wet season.
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pH
The pH was highly variable between sites, with sites below, within and above the
ANZECC and ARMCANZ trigger value range during both surveys. The pH ranged
between 6.4 and 7.7 in the dry season and between 6.1 and 8.05 in the wet season
surveys (Figure 4.12).
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–
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– –

– –

10
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The pH at each site in the dry and wet season.
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Electrical Conductivity
Electrical conductivity was within the ANZECC and ARMCANZ trigger value range at most
sites, with the exception of site OTKP2.458 (Nine Mile Creek) and OTKP9.653 in the dry
season and OTKP13.88 (tributary of Wieambilla Creek) in the wet season (Figure 4.13).
The range of electrical conductivity was 96 μS/cm to 1078 μS/cm in the dry season and
114 µS/cm and 355 µS/cm in the wet season.
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Electrical conductivity at each site on the Orana-Talinga pipeline for the dry
and wet season.
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Dissolved Oxygen
The percent saturation of dissolved oxygen was below the ANZECC and ARMCANZ
trigger value range at all sites, except for sites OTKP15.820 and OTKP18.107 (tributaries
of Wieambilla Creek) in the wet season. The variation in the percent saturation of
dissolved oxygen at each site was likely to reflect the:


time of day measurements were taken (plants photosynthesise during the day,
producing oxygen)



photosynthetic rates of algae and aquatic plants (which are affected by light
availability and temperature)



rate of oxygen uptake by micro-organisms in the waterway associated with
decomposing organic matter, and



amount of surface mixing at a site (caused by wind, habitat features such as riffles,
and bird activity).
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4.1.2

Aquatic Habitat of the Region

Reach Environs
The dominant land uses in the Condamine River Catchment are grazing and irrigated
cropping, in both winter and summer. The Condamine and Balonne rivers flow north then
west across the Darling Downs and are fed by several tributaries, including:


Kings Creek



Dalrymple Creek



Hodgson Creek



Oakey Creek



Myall Creek



Dogwood Creek



Yuleba Creek



Undulla Creek, and



Wieambilla Creek.

A State of the Rivers survey was undertaken in 1993 at 297 sites in the upper Condamine
Catchment to assess the physical and ecological condition of the rivers and streams
(Phillips & Moller 1995).
The riparian zones of the lower Balonne River were monitored by Ecology Management
between 2000 and 2004 (aquatic habitat and ecology was not assessed) (EM Pty Ltd
2004).
In the State of the Rivers survey, reach environs in the upper Condamine Catchment were
in moderate to very poor condition due to grazing and agricultural land use. These land
uses have led to the construction of many roads, bridges / culverts and water extraction
facilities in several waterways (Phillips & Moller 1995). This is consistent with the findings
of the current survey, most reach environs sites had evidence of clearing. The exceptions
were sites OTKP9.653 and OTKP18.107, which were well vegetated for over 200 m either
side of the crossing sites.

Aquatic Values Assessment: Orana–Talinga Pipelines

37

frc environmental

Bank Stability
Banks in the upper Condamine Catchment during the State of the Rivers survey were
stable to very stable, however most banks showed signs of erosion due to livestock or
clearing of riparian vegetation (Phillips & Moller 1995). Banks in the current survey were
mostly stable, however banks at site OTKP18.107 were highly eroded.

Riparian Vegetation
In the State of the Rivers survey, riparian vegetation in the upper Condamine Catchment
was considered to be in very poor condition and was dominated by:


grasses



herbs



rushes



shrubs, and



small to medium trees (Phillips & Moller 1995).

These results are less consistent with the results of the current survey due to the high
variability of habitat types and conditions between sites. Riparian widths ranged from 5 m
to >20 m and were often dominated by medium to large trees with a grass understory,
with most grasses of native species.

Channel Diversity
During the State of the Rivers survey, channel diversity in the upper Condamine
Catchment was low or very low. It generally only consisted of two habitats: pool and riffle.
A range of sediment types was recorded for the upper Condamine Catchment; however
substrate composition throughout was mostly silt / clay, with coarser sediment in the riffle
habitats (Phillips & Moller 1995).
Channel diversity in the current survey was also low and only consisted of either pool or
run habitat. Surface sediments at sites were mostly silt / clay and sand.
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In-stream Habitat
In the State of the Rivers survey, in-stream habitats were mostly rated as poor to very
poor in condition and had a lack of in-stream cover and habitat diversity. In-stream cover
varied throughout the survey area and included:


woody debris



in-stream vegetation



deep pools, and



cobbles.

In the current surveys, in-stream habitats were mostly rated as poor condition and had
some in-stream cover and habitat diversity. In-stream cover varied throughout sites and
included:


in-stream vegetation



woody debris, and



detritus.

Water Quality
Water quality in the Condamine-Balonne River catchment is characterised by high
turbidity, suspended solids and nutrients linked to land use practices, loss of riparian
vegetation and modification of flow regimes (EECO 2009). The highest turbidity tends to
be in the less-intensively cultivated, lower catchment, which suggests that the natural soil
type of the region may be the cause of the high turbidity (DEWHA 2007a). However,
vegetation clearing and cattle grazing are known to cause erosion, and are likely to
contribute to high turbidity. No significant increases in turbidity have been reported in the
Condamine-Balonne River catchment over the last decade (DEWHA 2007a).
High concentrations of nutrients, such as total nitrogen and phosphorus, were recorded in
some areas of the catchment during the EIS surveys for the APLNG Project (Hydrobiology
2009). The majority of nitrogen was Kjeldahl nitrogen, indicating that, at the time of
survey, most nitrogen was present in organic form. Concentrations of ammonia and
oxides of nitrogen (NOx) were also high. The majority of phosphorus was derived from
diffuse, agricultural sources such as fertilisers and was delivered to the waterways in
particulate form, i.e. via sediment runoff.
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Concentrations of dissolved aluminium and copper were higher than the ANZECC &
ARMCANZ 95% protection limits during the EIS surveys, which may be a result of
regional geology and anthropogenic sources. The concentrations of all other metals were
within the protection limits.
Agriculture in the Condamine-Balonne River catchment has a strong reliance on the use
of pesticides and fertilisers. The herbicide atrazine can persist in both soil and water for a
long time. Low concentrations of atrazine residues have been consistently detected in the
aquatic environment of the Condamine-Balonne River catchment, especially close to
cropping lands (CA 2004). High concentrations of atrazine and endosulfan have been
recorded in up to 91% of surface water samples from some weirs in the uplands and the
upper floodplain of the catchment, and pesticides (particularly atrazine, endosulfan,
prometryn, fluometuron and methomyl) have regularly been recorded at sites in the
Condamine-Balonne River catchment (CA 2004). Concentrations were generally lower
during drought conditions and highest during summer (peak cropping times) and following
rainfall. Pesticides have also been linked to fish mortality in the catchment (CBWC 1999).

4.2

Aquatic Flora

4.2.1

Aquatic Flora of the Survey Area

Eleven species of aquatic plants were recorded in the survey area, all of which were
emergent species (Table 4.1). No submerged or floating taxa were recorded at any site.
Aquatic floral communities were dominated by:


Cyperus lucidus



Juncus continuous, and



Juncus usitatus.

The highest percent cover occurred at site OTKP12.395 (Cobbareena Creek) in both
surveys (Figure 4.15). The most diverse aquatic floral community occurred at sites
OTKP2.458 in the dry season and at sites OTKP13.186 and OTKP18.107 in the wet
season (Figure 4.16). Site OTKP1.67 (tributary of Nine Mile Creek) had no aquatic plants
recorded in the wet season and was dominated by terrestrial grasses. This may be due to
aquatic plants being washed away during wet season flows. At most sites, the
percentage cover of aquatic plants increased in the wet season.
No exotic or listed threatened aquatic plants were recorded during the surveys (DAFF
2013d).
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Table 4.1

Aquatic plant species present, and percent cover of aquatic plant at each site on the Orana-Talinga pipeline in the dry and wet seasons.

Species name

Common
name

Growth
form

OTKP1.67

OTKP2.458

OTKP5.980

OTKP9.653

OTKP12.395

OTKP13.186

OTKP13.88

OTKP15.820

OTKP18.107

10

11

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

Total

Casuarina cristata

belah

E

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

2

3

–

–

–

5

Cyperus bifax

downs
nutgrass

E

–

–

1

–

–

–

–

–

–

–

–

10

–

–

–

–

–

–

–

–

–

–

11

Cyperus lusidus

leafy flat
sedge

E

–

–

5

5

1

2

5

5

30

–

–

2

2

5

–

1

2

–

10

2

10

87

Eleocharis
cylindrostachys

drooping
spike rush

E

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

1

1

–

–

2

Eleocharis pallens

pale spikerush

E

–

–

1

1

–

–

–

–

–

–

0.5

2

–

–

–

–

–

–

–

–

–

–

4.5

Juncus aridicola

tussock
rush

E

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

5

20

–

–

–

–

25

Juncus continuus

sand rush

E

15

–

–

–

–

–

6

20

–

–

–

–

0.5

10

50

30

5

15

–

–

2

–

153.5

Juncus
polyanthemus

Australian
grey rush

E

–

–

–

–

10

2

–

–

–

–

1

7

–

–

–

–

–

–

–

–

–

–

20

Juncus
subglaucus

finger-rush

E

–

–

20

3

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

23

Juncus usitatus

common
rush

E

–

–

5

–

–

–

–

–

50

15

1.5

–

1

–

–

–

–

–

1

7

–

5

85.5

Leptochloa
digitata

umbrella
cane-grass

E

–

–

–

–

0.5

15

–

–

–

10

–

5

–

10

–

–

–

–

–

1

–

30

71.5

15

0

31.5

9

11.5

19

11

20

55

55

2.5

24

3.5

22

55

30

11

39

4.5

19

4

45

486.5

Total
–

species not present
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4.2.2

Aquatic Flora of the Region

Little information is available regarding aquatic flora of the region.
In May 2011, frc environmental (2011) surveyed the Condamine River both upstream and
downstream of the current survey area, and found ten species, including eight true aquatic
flora species, with low cover at all sites. This was similar to the results of the current
surveys. Most aquatic plants had an emergent growth form; one species had a floating
growth form. Common taxa included:


spike rush (Eleocharis sp.)



water couch (Paspalum distichum), and



slender knotweed (Persicaria decipiens).

In general, aquatic plant richness and abundance is low in the Condamine River
Catchment. Emergent macrophytes are the most common form, with common emergent
macrophytes including:


common reed (Phragmites australis)



cumbungi (Typha spp.)



knotweeds (Persicaria spp.), and



sedges (family Cyperaceae) (frc environmental 2009a; Hydrobiology 2009).

The findings of this assessment were consistent with the findings for other pipelines
located within the EHPGN.
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4.3

Macroinvertebrates

4.3.1

Macroinvertebrates of the Survey Area

Abundance
In bed habitat, macroinvertebrate abundance varied between sites and ranged between
17 and 260 individuals in the dry season and 3 and 683 in the wet season (Figure 4.17).
In edge habitat, macroinvertebrate abundance ranged from 164 and 488 individuals in the
dry season and 17 and 531 in the wet season (Figure 4.18). The variation in abundance
between surveys is likely to be the result of high volumes of season rainfall and the
associated scouring effect that resulting high flows can have on macroinvertebrate
communities. However, the high abundance at site OTKP13.186 in the wet season is
likely to be related to the valley setting (perched), low stream order (1), and channel
morphology (shallow and deep isolated pools) of this unnamed tributary of Wieambilla
Creek, as opposed to the low valley settings, higher stream orders and more continuous
channel characteristics of the other crossing sites.
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Taxonomic Richness
In bed habitat, taxonomic richness ranged between 3 and 10 in the dry season and 2 and
15 in the wet season (Figure 4.19). In edge habitat, taxonomic richness ranged between
13 and 32 in the dry season and 9 and 23 in the wet season (Figure 4.20). Taxonomic
richness was higher in the dry season at all sites where macroinvertebrates could be
sampled in both seasons. The lower wet season richness is again, likely to be due to the
high volumes of season rainfall and the associated scouring effect that resulting high flows
can have on macroinvertebrate communities.
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PET Richness
In bed habitat, PET richness was either zero or one in the dry and wet seasons (Figure
4.21). In edge habitat, PET richness ranged between one and five in the dry season and
one and two in the wet season (Figure 4.22). PET taxa were generally more abundant in
edge habitats in both seasons, as opposed to bed habitats; and similar to abundance and
taxonomic richness, PET richness was slightly lower in the wet season.
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SIGNAL 2 Scores
In bed habitat, SIGNAL 2 scores ranged between 2.1 and 3.1 in the dry season and 2.5
and 3.5 in the wet season. In edge habitat, SIGNAL 2 scores ranged between 2.4 and 3.5
in the dry season and 2.4 and 4.0 in the wet season. SIGNAL 2 scores were generally
similar between sites, habitats and surveys. The largest variations, occurring between
seasons in bed habitat at sites OTKP2.458 and OTKP15.820 (with higher scores in the
wet season), are likely to be the result of an increase in water and wetted habitat
availability at each site. The highest SIGNAL 2 score in edge habitat, occurring at site
OTKP9.653, is supported by the relatively high habitat bioassessment scores for this site.
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SIGNAL 2 Family Bi-plots
A family bi-plot comparison of taxonomic richness and SIGNAL 2 scores in edge habitat
shows that all sites in both surveys are spread across quadrants four and two, which
indicate that either agricultural pollution (quadrant four) or high salinity or nutrient levels
(quadrant two) are affecting water quality and macroinvertebrate communities at the sites
(Figure 4.25). This is consistent with the landuses adjacent to the sites and within the
wider catchment, which are dominated by either grazing or cropping activities.
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SIGNAL 2 / family bi-plots for edge habitats at crossing sites in the dry and
wet season

Macrocrustaceans
In the dry season survey, 103 macrocrustaceans, comprising 18 common yabbies
(Cherax spp.) and 85 freshwater shrimp (Parataya spp.), were collected. In the wet
season survey, 22 macrocrustaceans, comprising 21 common yabbies (Cherax spp.) and
one freshwater prawn (Macrobrachium sp.), were collected. Macrocrustaceans were
collected at all sites that were surveyed (contained water).
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Macroinvertebrates of the Region
Between 13 and 35 taxa were recorded at each site in the Australia Pacific LNG EIS
survey area in edge habitat in the dry season, with 13 to 30 species recorded at sites on
the Condamine River (Hydrobiology 2009). Richness was slightly lower at each site in the
wet season, with 12 to 29 taxa recorded per site in the catchment, and between 12 and 25
recorded at sites on the Condamine River (Hydrobiology 2010). Between 10 and 21 taxa
were recorded from bed habitat at sites on the Condamine River in the dry season, and
between 9 and 11 taxa per site in the post-wet season (Hydrobiology 2009). This is likely
to be a reduced number of species (particularly sensitive species) when compared with
natural (pre-development) communities, as indicated by the SIGNAL 2 bi-plot (discussed
below).
Sites on the Condamine River had the highest number of PET families in edge habitat of
the sites in the catchment during both surveys, with four PET families recorded in the
edge habitat at two of the three sites surveyed in the river (Hydrobiology 2009; 2010). In
general, PET richness of <1 is indicative of degraded water or habitat quality, PET
richness of one to four is considered to indicate moderate water / habitat quality, and PET
richness of >4 indicates good water / habitat quality. That is, PET richness was indicative
of good habitat and / or water quality while PET richness at sites in the current survey
indicated moderate water / habitat quality.
The interpretation of SIGNAL 2 scores in conjunction with the number of
macroinvertebrate families recorded, enables the simple characterisation of aquatic
macroinvertebrate communities on a bi-plot. Similar to the current surveys, communities
from edge habitat in the Condamine River were within quadrants 2 and 4 of the bi-plot,
which indicates these communities are likely to be influenced by high turbidity, nutrient
and salinity levels or other forms of disturbance such as urban, agricultural or industrial
runoff or flow regulation (Hydrobiology 2009; 2010). Other studies in the region had
similar results (e.g. frc environmental 2009b and references cited therein); however some
studies have found communities of the Condamine River to be in quadrant 3, which is
influenced by toxic pollution or harsh physical environments (frc environmental 2011).
The results from the current surveys are consistent with results from other
macroinvertebrate assessments within the Condamine-Balonne River Catchment.
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4.4

Fish

4.4.1

Fish of the Survey Area

A total of 683 individuals, representing six species (including two exotic species, one
declared noxious in Queensland) were caught during the dry (256 total) and wet (427
total) season surveys. These included:


Agassiz’s glassfish (Ambassis agassizii)



goldfish (Carassius auratus) (exotic),



mosquitofish (Gambusia holbrooki) (exotic and declared noxious)



carp gudgeon (Hypseleotris sp.)



spangled perch (Leiopotherapon unicolor), and



bony bream (Nematalosa erebi).

In the dry season, a total of six individuals of exotic species were collected (1 goldfish and
5 mosquitofish (2% of catch)) however, in the wet season surveys, a total of 231
individuals of exotic species were collected (1 goldfish and 230 mosquitofish (54% of
catch); Table 4.2). Exotic species represented 34% of the total catch for both surveys.
Carp gudgeons were most abundant in the dry season survey, representing 95% of the
catch; and second most abundant in the wet season surveys, representing 42% of the
total catch. Carp gudgeons contributed to 63% of the total catch for both surveys.
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Table 4.2

Fish species collected during the wet and dry season surveys, at sites that contained sufficient water on one or both occasions.
OTKP1.67

OTKP2.458

OTKP5.980

OTKP9.653

OTKP12.395

OTKP13.186

OTKP13.88

OTKP15.820

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

dry

wet

glassfish

–

–

–

–

–

–

1

–

–

x

–

x

–

–

5

6

gold fish

–

–

–

–

–

–

1

1

–

–

x

–

x

–

–

–

2

mosquitofish

–

–

–

–

–

–

2

37

1

7

x

17

x

21

2

148

235

Hypseleotris sp.

gudgeon

10

3

10

175

2

1

216

4

7

–

x

1

x

2

–

–
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spangled perch

–

–

–

1

–

–

5

–

–

–

x

–

x

–

–

–

6

Nematalosa erebi
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–

–

–

2

–

–

–

–

–

x

–

x

1

–

–

3

Total

10

3

10
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2

1

43

8

7

–

18

–

24

2

153

683

Species

Common name

Ambassis agassizii
Crarassius auratus

a

Gambusia holbrooki

a

a

exotic species

–

species not present

x

site was dry
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Total abundance in the dry season was highest at site OTKP9.653, with 224 individuals
collected and at site OTKP2.458, in the wet season, with 178 individuals collected (Figure
4.26). Total abundance was higher in wet season surveys at all sites, expect at site
OTKP5.980.
Taxonomic richness in the dry season was two species per site, except at site
OTKP9.653, where four species were collected. Taxonomic richness in the wet season
ranged between one and four species per site (Figure 4.27).
The variation in fish community abundance and richness between surveys is a response
to seasonal variation of water and habitat availability. As displayed in the habitat
bioassessment figure, the scores at each site were better after seasonal rainfall. This is a
reflection of more water within creeks, which is likely to result in better connectivity within
the creek systems and therefore higher, and more widespread, abundance in fish. It
should be noted that at sites that the high abundance of fish were the result of large
numbers of one particular species being caught (Table 4.2).
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Ecology of Fish Caught in the Survey

Each of the native fish species in the survey area requires some physical in-stream
habitat for shelter or for reproduction. A variety of physical aquatic habitat (e.g. woody
debris and substrate diversity) also supports diverse macroinvertebrate communities,
which are prey to many of the fish in the survey area. Most of the native species can
tolerate a broad range of water quality conditions. The most common native fish species,
carp gudgeon, are tolerant species that can live in water characterised by low dissolved
oxygen, a wide range of pH and high conductivity (Table 4.3).
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Table 4.3

Native and exotic fish species collected in the dry and wet season surveys
and their water quality tolerances.

Family
Latin Name

Dissolved
Water
Oxygen
Temp. (º C)
(mg/L)

pH
(pH
units)

Agassiz’s
glassfish

11–33.6

0.3–19.5

bony bream

24–29

goldfish

carp
gudgeons

Common
Name

EC
(µS/cm)

Turbidity
(NTU)

6.3–9.9

19.5–
15102

0.2–144

4.8–11

6.9–8.8

70–770

4–160

0-41

No data

4.5–8.8

0-15 ppt

No data

8.4–31.2

0.3–19.5

4.4–8.9

51–4123

0.1–331.4

mosquitofish No data

No data

No data No data

No data

spangled
perch

≥0.4

4–10.2

1.5 –260

Ambassidae
Ambassis
agassizii
Clupeidae
Nematalosa
erebi
Cyprinidae
Carassius
auratus
Eleotridae
Hypseleotris
spp.
Poecillidae
Gambusia
holbrooki
Terapontidae
Leiopotherapon
unicolor

5–44

333–
59167

sources: Pusey et al. (2004); Allen et al. (2002)
Note: ranges are based on field observations and many species are likely to have wider ranges of tolerance
a

depth measured in centimetres using a secchi disc

b

this species has been observed in waterways where turbidity has reached 600 NTU (frc pers. obs.)

NTU Nephelometric turbidity unit

Agassiz’s Glassfish (Ambassis agassizii)
Agassiz’s glassfish (Ambassis agassizii) is commonly found in rivers, creeks, ponds,
reservoirs, drainage ditches and swamps from Cairns in Queensland to Lake Hiawatha in
New South Wales, and in the Murray-Darling system (McDowall 1996; Allen et al. 2002).
It is found in a variety of still or slow-flowing habitats in lowland larger rivers, upland rivers
and streams, small coastal streams, and occasionally in lakes and river impoundments,
particularly in areas with submerged aquatic plants and bank side vegetation (Pusey et al.
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2004). It is tolerant of a range of water quality conditions, although it is often found in
areas of low turbidity (Pusey et al. 2004). The diet of this species consists largely of small
crustaceans and adult and larval insects, including mosquitoes (McDowall 1996). This
species spawns and completes its life cycle in freshwater, and during spawning it deposits
and fertilises demersal eggs on aquatic vegetation (Merrick & Schmida 1984). Information
on the migration habits of Agassiz’s glassfish is limited; however, it appears that this
species may undertake upstream migrations triggered by increased flow (Pusey et al.
2004).

Goldfish (Carassius auratus)
The goldfish (Carassius auratus) was introduced to Australia in the 1860s for the
aquarium trade. This species can tolerate a wide range of temperatures and low oxygen,
and it typically inhabits still or low-flowing waters. Native to eastern Asia, this species is
now well established in the Murray-Darling Basin and is common throughout New South
Wales and Victoria (Allen et al. 2002).

Mosquitofish (Gambusia holbrooki)
The mosquitofish (Gambusia holbrooki) is a widespread and abundant species whose
numbers are in plague proportions in some areas of Australia. It is commonly found in all
states of Australia including coastal drainages of New South Wales, however it is native to
north and central America and was introduced into Australia as a mosquito control
measure that has proven to have minimal effect (Allen et al. 2002). They prefer warm, still
waters and are typically found shoaling at the edges of streams and lakes (Allen et al.
2002).

Carp Gudgeons (Hypseleotris spp.)
Carp gudgeons (Hypseleotris spp.) include undescribed Hypseleotris species that readily
hybridise (many in a hemi clonal fashion), together with the firetail gudgeon (Hypseleotris
galii) and the western carp gudgeon (Hypseleotris klunzingeri). Firetail gudgeons are
known to hybridise with the undescribed taxa and cannot be phylogenetically
distinguished from them on the basis of genetic data. While the western carp gudgeon is
a valid species, identification of this species requires a microscope, which is not practical
during field surveys. The western carp gudgeon has a similar distribution and ecological
role as the undescribed carp gudgeons, and hence has been grouped with these taxa.
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Carp gudgeons occur in many of Queensland’s coastal drainages and have been
recorded as far north as the Tully-Murray Swamps and as far south as the Hunter River, in
central New South Wales (Pusey et al. 2004). Carp gudgeons are a benthic species
typically found near aquatic vegetation and woody debris (Allen et al. 2002) in a variety of
habitats including large waterbodies (e.g. rivers, lakes, dams and weirs), streams and
associated floodplain habitats (Allen et al. 2002; Pusey et al. 2004). Carp gudgeons can
generally tolerate a wide range of environmental conditions including pH from 4.4 to 8.9,
electrical conductivity up to 4123 µS/cm and water temperature up to 31.2 ºC (Pusey et al.
2004).

Spangled Perch (Leiopotherapon unicolor)
The spangled perch (Leiopotherapon unicolor) is Australia’s most widespread native fish
and is abundant within almost any wet environment across coastal and inland northern
Australia; from wheel ruts to water troughs, tanks, drains, lakes and rivers (Wager &
Unmack 2000; Allen et al. 2002; Pusey et al. 2004). Spangled perch are thought to
aestivate (remain dormant) in wet mud or under moist leaf litter in ephemeral water holes
during droughts (Allen et al. 2002) and are likely to persist in the surveyed creeks
throughout the year.
Spangled perch can generally tolerate a wide range of environmental conditions including
pH from 4.0 to 10.2, electrical conductivity up to 5000 µS/cm (i.e. sea water) and water
temperatures to 44 ºC (Allen et al. 2002; Pusey et al. 2004). This is the lowest pH and
highest temperature tolerance of any of the species caught in this survey.
This species has remarkable dispersal abilities and is particularly efficient at colonising
new water bodies (Wager & Unmack 2000); eggs hatch in two days and the larvae
develop in 24 days (Allen et al. 2002). Like other terapontids, the spangled perch is
capable of rapid and extensive movements and they migrate past barriers that impede
other species (Pusey et al. 2004; Marsden & Power 2007). Adults migrate upstream,
during high-flow events, to spawn; and adults and juveniles undertake dispersive (lateral)
migrations, from refuge habitats to floodplain habitats, during the wet season (Marsden &
Power 2007).

Bony Bream (Nematalosa erebi)
After spangled perch, bony bream (Nematalosa erebi) is the second most widespread
Australian native fish. Bony bream are an abundant detritivore or algivore that form the
basis of the food chain for a number of higher-order consumers including larger fishes and
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birds such as cormorants and pelicans (Pusey et al. 2004). They commonly occur in the
shallows of still or slow-flowing turbid waterways (Pusey et al. 2004), and are most
common in larger creeks, rivers and lakes (Wager & Unmack 2000).
They have a wide pH tolerance (4.8 to 8.6) and have been recorded in waters with salinity
approaching that of seawater (approximately 5000 µS/cm) (Ruello 1976). High salinity
tolerance is undoubtedly one of the factors influencing the widespread distribution of bony
bream. However, they cannot tolerate low concentrations of dissolved oxygen and are the
first species to perish when ephemeral habitats start to dry up (Allen et al. 2002). Mass
mortality of bony bream is common in winter and appears to also be associated with
fungal or parasitic infections and low water temperatures (Wager & Unmack 2000)
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4.4.3

Species of Conservation Significance

The Murray cod (Maccullochella peelii) is listed as Vulnerable under the EPBC Act.

Habitat Preferences and Distribution in the Study Area
The Murray cod is found in a range of warm-water habitats in the waterways of the Murray
Darling Basin (DEWHA 2007b). This species can be found in a variety of habitats,
including slow-flowing turbid waters as well as fast-moving, clear waters in upstream
reaches (Allen et al. 2002). However, it prefers deeper-water habitats around in-stream
habitat structures such as boulders, logs, undercut banks and overhanging vegetation
(Allen et al. 2002). In-stream woody debris is particularly important to this species, with
adults establishing home ‘territories’ around a particular snag (DEWHA 2007b). Murray
cod are predators that feed on a variety of prey items according to taxon density, including
microcrustaceans, macrocrustaceans, invertebrates and other fish (including the
introduced carp and goldfish) (DEWHA 2007b). This species migrates upstream (up to
120 km upstream) during spring and early summer to spawn (Kearney & Kildea 2001;
Hydrobiology 2009), with adults then returning to their home territory (DEWHA 2007b).
Murray cod were not recorded during the field survey, however they are known to occur in
the Condamine River system and they typically occur throughout the Murray-Darling Basin
in all but the upper tributaries of river systems (DEWHA 2007b), where it is thought that
there have been serious declines in numbers due to habitat loss and declines in water
quality (Kearney & Kildea 2001). In-stream structures such as weirs have the potential to
impact movement and migration of Murray cod, although stocking programs in the river
may mask the effects of this, and other impacting processes, on populations of this
species. Fingerlings are regularly stocked to a number of impoundments on the
Condamine River, including Miles, Dalby and Chinchilla weirs, and Cooby and Leslie
dams on tributaries to the Condamine River (Kearney & Kildea 2001).
Based on the above information, it is considered possible that there are Murray cod
downstream in the Condamine River however, it is considered unlikely that there are
Murray cod at the crossing locations for a significant amount of time; that is, if they are
present, their presence is likely to be transitory.

Movement, Migration and Spawning
Available data suggests that Murray cod are main channel specialists, with a preference
for deep water, the edge of the channel, overhanging vegetation and woody debris (Boys
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& Thoms 2006; Jones & Stuart 2007; Koehn 2009). These areas provide shelter from
predators, high velocity flows and sunlight; as well as trap organic matter and provide
attachment sites for macroinvertebrates, which are prey of the Murray cod (Crook &
Robertson 1999; Koehn 2009). Both juveniles and adults have a preference for the same
type of habitat and favour residency in 1-3 ‘home’ areas (Jones & Stuart 2007). However,
Murray cod undertake freshwater migrations for spawning, with adults moving upstream to
spawn and juveniles moving downstream for dispersal (Cotterell 1998; Marsden & Power
2007). This movement typically occurs in spring and summer (Cotterell 1998).
However, spawning is not necessarily correlated with flow; it occurs under a range of flow
conditions (Humphries 2005; Koehn & Harrington 2006; Koehn 2009). Adults lay
adhesive eggs in nests on hard substrata and males then guard the nests (Humphries
2005; Koehn & Harrington 2006; Koehn 2009). Larval numbers are at their highest in
reduced flows after a high flow event, possibly due to washout from nests, and strong year
classes are typically recorded in years following high flow events (Humphries 2005; Koehn
& Harrington 2006). However, the spawning season occurs regularly, regardless of flow,
and appears to be influenced by environmental cues that are correlated with date or
annual rhythms, for example temperature, day length or moon phases (Humphries 2005;
Koehn & Harrington 2006). Moderate to warm water temperatures, greater than 15ºC for
a period of three to four months, are associated with Murray cod spawning; this is not
considered a driving factor in spawning, but free embryos develop faster at higher
temperatures (Humphries 2005; Koehn 2009).
Juvenile Murray cod are obligate and active drifters that can choose their location in the
water column and are rarely caught outside their preferred habitat (Humphries 2005). The
abundance of juveniles is variable in time and space, and may be related to the size of the
river and the time of day; there is no clear correlation between abundance of juveniles and
flow (Humphries 2005; Koehn & Harrington 2006). Once outside of the nest, juvenile
Murray cod drift downstream for 5-7 days, with their rate of growth and development
linked to temperature (Humphries 2005). Overall, the recruitment of Murray cod is driven
by the survival of larvae and juveniles, which in turn is affected by temperature, flow, food
availability, habitat availability and predation (Koehn & Harrington 2006).

4.5

Turtles

4.5.1

Turtles of the Survey Area

No turtles were caught or observed during the surveys.
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4.5.2

Turtles of the Region

Four turtle species have previously been recorded in the Condamine-Balonne Catchment.
These include:


broad-shelled river turtle (Chelodina expansa)



Murray River turtle (Emydura macquarii macquarii)



saw-shelled turtle (Wollumbinia latisternum), and



snake-necked turtle (Chelodina longicollis) (DERM 2011).

It is unlikely that turtles would be found in the lower order streams that the pipelines cross
due to the highly ephemeral nature of these streams. However, it is likely that they occur
at the higher order streams, including Nine Mile, Wieambilla and Cobbareena creeks. A
dead turtle was observed at site OTKP5.980 (Nine Mile Creek) in the dry season survey
however, none were trapped.

4.5.3

Ecology of Turtles of the Region

Broad-Shelled River Turtle (Chelodina expansa)
The broad-shelled river turtle is known in the Murray-Darling Basin, though there are
distinct populations in coastal and central Queensland (Cogger 1996). This species
typically inhabits permanent streams and waterways, but is most commonly found in
rivers. No broad-shelled turtles were caught in this survey; however it is possible that they
may occur in the region, particularly close to major rivers, such as the Condamine River.

Murray Turtle (Emydura macquarii macquarii)
The Murray turtle is known in the Murray-Darling Basin west of the Great Dividing Range
in south-eastern Australia (Cogger 1996). This species is found primarily in rivers or
water bodies associated with rivers such as backwaters, oxbows, anabranchs and deep,
permanent waterholes on floodplains (DERM 2010a). It occurs near headwaters of the
Murray-Darling Basin, west of the Great Dividing Range, and has been recorded in the
Condamine-Balonne system (DERM 2010a).
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Saw-shelled Turtle (Wollumbinia latisternum)
The saw-shelled turtle is widely distributed across Australia and is considered a river
dwelling species (Cogger 1996). They typically inhabit large, slow-moving riverine
reaches and impoundments (Limpus et al. 2007), so they may occur in the survey area.

Snake-necked Turtle (Chelodina longicollis)
The snake-necked turtle is a generalist species that is omnivorous (Wilson & Swan 2008)
and able to survive in a wide range of water quality conditions (including in relatively
saline water bodies) (Hart et al. 1991). This species is known to migrate overland to find
quality food sources (Chessman 1984).

4.6

Other Aquatic Vertebrates

4.6.1

Other Aquatic Vertebrates of the Survey Area

No other aquatic vertebrates were caught or observed during the surveys.

4.6.2

Other Aquatic Vertebrates of the Region

Platypus (Ornithorhynchus anatinus) have been recorded in the Condamine-Balonne
Catchment. It is unlikely that platypus would be found in the lower order streams that the
pipelines cross due to the ephemeral or intermittent nature of these streams.
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5

Potential Impacts and Mitigation Measures

5.1

Operation of Vehicles and Equipment

5.1.1

Hydrocarbon Contamination

Various vehicles and equipment will be used in the construction and operation phases.
Construction and operation vehicles will use fuels and substances such as hydraulic fluid
and lubricating fluids, which each pose a potential threat to water and sediment quality if
spilt.
Spilt diesel and petrol are both likely to form a layer on the surface of the water. The
volatility of both diesel and petrol contributes to substantial evaporative loss, while neither
product is likely to form water-in-oil emulsions due to their low viscosity. Lubricating oils,
of the kind used in diesel engines and gearing, are of a relatively similar density to diesel
oils. As such, lubricants would be expected to behave in a similar fashion to diesel oil,
and form a surface layer. Lubricants are much less volatile, however, and thus would not
evaporate as rapidly. Once incorporated into the sediment, the degradation of oils is
significantly slowed, and hydrocarbons may persist in sediments for some time (Boehm et
al. 1987 and Struck et al. 1993, both cited in Nicodem et al. 1997).
Spilt fuel is most likely to enter the creeks via an accidental spill on tracks near creeks or
dams; or when there are construction activities adjacent to waterways. A significant fuel
spill to a waterway (in the order of tens or hundreds of litres) is likely to have a locally
significant impact on water quality, with the quantity spilt and the volume of water in the
creeks being the most significant factors influencing the length of stream impacted.
Risks associated with the spillage of fuels and other contaminants can be substantially
reduced, if not eliminated, where:


vehicle maintenance areas, portable refuelling stations and storage of fuels, oils
and batteries is undertaken within bunded areas, designed and constructed in
accordance Australian Standard 1940 (2004) – The storage and handling of
flammable and combustible liquids (as is proposed) and are located above the
Q100 flood level of nearby waterways and dams



all spills of contaminants over 20 litres are reported to an Environmental Officer (or
delegated person), and



appropriate spill containment kits are available, and used for the cleanup of spills
in the field. Equipment that is susceptible to spills and/or leakages will have a spill
kit within 5 m of the equipment at all times. The kits will contain equipment for
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clean up of both spill on land or in dry creek beds, and spills to water (such as
floating booms).


5.2

Where fuels and oils have been managed in accordance with Australian Standard
1940 and any spills have been effectively cleaned up, no residual impacts from
split fuels and oils are expected.

Vegetation Clearing and Earthworks

There is a high potential for soil erosion and sedimentation following vegetation clearing
and earthworks, due to the intense seasonal rainfall and soil characteristics present
on-site. This could lead to impacts on aquatic ecology via increased turbidity and nutrient
levels in these waterways, as well as alteration of aquatic habitats.

5.2.1

Increased Turbidity

Vegetation clearing and / or earthworks have the potential to increase sediment runoff to
creeks, resulting in elevated turbidity. Increased turbidity may negatively impact fish and
macroinvertebrates because highly turbid water reduces respiratory and feeding efficiency
(Karr &amp; Schlosser 1978: cited in Russell & Hales 1993). Increased turbidity may also
adversely affect submerged aquatic plants as light penetration (required for
photosynthesis) is reduced. Reduced light penetration can also lead to a reduction in
temperature throughout the water column (DNR 1998).
Turbidity in the project area was relatively high: turbidity was above the ANZECC and
ARMCANZ trigger value range at all sites. Based on the published tolerances of the
species caught, most faunal communities in the study area are capable of living in turbid
waters. Given these background conditions, small increases in turbidity would be unlikely
to have a significant impact on aquatic ecology. Significant increases in turbidity could
adversely impact the health, feeding and breeding ecology of some species of
macroinvertebrates and fishes, and aquatic plant growth downstream of the Project area.
The probability of increased turbidity resulting in impacts to aquatic ecology will be
minimised by implementation of an erosion and sediment control plan.
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5.2.2

Decreased Habitat for Aquatic Fauna

Vegetation clearing and earthworks near and within the waterways of the project area may
decrease the amount of habitat for aquatic fauna. Aquatic fauna use a variety of
in-stream and off-stream structures for habitat including:


large and small woody debris



detritus



tree roots



boulders



undercut banks, and



in-stream, overhanging and trailing bank vegetation.

In-stream habitat is an important habitat component and territory marker for many fish and
macroinvertebrates. Many species live on or around in-stream habitat as it:


provides shelter from temperature, current and predators



contributes organic matter to the system, and



is important for successful reproduction.

Australian fish species typically spawn either on in-stream vegetation or on hard surfaces
like cobbles, boulders, and woody debris. Many fish species caught in this survey and
that are known to occur in the region, migrate upstream in periods of high flow, and the
reduction of these surfaces could impact on fish movement in the wet season.
The deposition of fine sediments can decrease in-stream bed roughness and habitat
diversity and may result in existing pools being filled in. A decrease in habitat available for
aquatic fauna could lead to a decline in the abundance and diversity of both
macroinvertebrate and fish communities in the creeks, and potentially also on dependant
predators (such as birds, reptiles and small mammals). Currently, sedimentation in the
project area is likely to be high due to the existing vegetation clearing and associated
erosion due to cattle access.

5.2.3

Creek Crossings

Construction of new permanent and temporary crossings for pipelines and tracks may
disturb sediments, leading to increases in localised turbidity and sediment deposition.
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When construction is carried out during the dry season, these impacts will be minimal or
absent, although a highly localised loss of aquatic flora and fauna may be expected within
the construction footprint. The impacts of disturbance to habitat will be highly localised
and are considered acceptable in both a local and regional context, as appropriate control
measures will be implemented. However, after the installation of crossings, the newly
formed bed and banks on the higher order streams may continually erode due to the high
flows that occur in the region in the wet season. This may result in an increase in channel
width and a loss in channel definition.

5.2.4

Pipelines

Open trench construction of the pipeline crossings is considered to be appropriate for all
crossing sites which must not commence during times of elevated flow (Section 5.1.9 of
DAFF 2013a) therefore it is recommended that construction takes place in the dry season.
All temporary waterway barrier works must adhere to the requirements of the code
(Section 5.1 DAFF 2013a) and the time frame of construction (Sections 5.3 and 5.4 DAFF
2013a).
If construction occurs in the wet season, open trench construction is considered
appropriate for stream order 1 and 2 crossings, where the construction site is isolated and
flows are diverted around the workspace. Impacts associated with this will be minimised if
the isolation is designed such that (AE 2001; APIA 2009):


it is completed within one work-day, to minimise the impact on aquatic fauna



upstream and downstream dams are installed on the edge of the temporary
workspace, to maximise the area of the workspace. These dams should:


be constructed of an appropriate material for each creek (e.g. steel plates,
flumes, sand bags or aquadam), and



be made impermeable by using polyethylene liner and sand bags



if there is flowing water is present, 100% of this flow is maintained downstream by
using appropriately sized pumps



pump intakes are screened, with openings no larger than 2.54 mm, to ensure that
no fish are trapped



fish are salvaged from the isolated workspace and translocated to appropriate
waterways (see Section 5.2.6 below)



the upstream dam is slowly removed, to allow water to flush the sediment from the
workspace area
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sediment-laden water is pumped into sumps or onto vegetation, and



operation of the clean-water pump sustains flow below the downstream dams until
the downstream dam is removed.

Open trench construction is not recommended at sites from this survey, above a stream
order of one, during the wet season due evidence of significant flows at all lower order
streams and the possible presence of Murray cod in a transitory nature at fourth and
possibly third order waterways.

5.2.5

Access Tracks

Bed level ford crossings are considered suitable for use as access tracks on the first order
streams in the pipeline alignment, where they are designed and constructed in
accordance with the Code for Self-assessable Development: Minor Waterway Barrier
Works Part 4: Bed Level Crossings (DAFF 2013b) and are not constructed in periods of
high flows (section 5.1.8 in DAFF 2013b). Based on the condition and habitat assessment
all other larger (> 1) stream order creeks will require flume (pipe culvert) crossings to
maintain flow and fish passage. These crossings must be constructed in accordance with
Code for Self-assessable Development: Temporary waterway barriers (DAFF 2013a) and
Code for Self-assessable Development: Minor Waterway Barrier Works Part 3: Culverts
(DAFF 2013c). General guidelines for design and construction also include ensuring that
(Cotterell 1998):


the access track is constructed in the dry season



the access track is as narrow as reasonably practical



the flume pipes that are as large as reasonably practical in diameter



the bottom of the flumes are below bed level, and natural bed material and / or
rocks and gravel are placed in the bottom of the flumes



the flumes are maintained so that they remain free of debris, and



the work area is rehabilitated once the crossing is removed, including reinstatement of the bed and bank shape and revegetation of the banks.

5.2.6

Fish Salvage

Once flow is diverted from isolated workspaces, stranded fish should be caught and
translocated to waterholes downstream of the diversion channel in accordance with the
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Fisheries Queensland guideline: Fish Salvage Guidelines (DPI&F 2004), as summarised
below:


fauna should be captured by suitably-qualified aquatic ecologists during a one-off
intense fauna survey approximately one week prior to the destruction of the
channel



salvaged fauna should be translocated to suitable waterholes in the same
catchment (to prevent the transfer of exotic fish or aquatic disease)



fish, macrocrustaceans and turtles should be captured using gear appropriate to
the waterways and species present (at the site, this is likely to include
electrofishing, seine nets and set traps), and



aquatic fauna should be handled, transported and released so as to minimise
damage to the fish (e.g. handle with wet hands, hold correctly etc.).

Various apparatus used to capture / translocate fish will require a General Fisheries
Permit, issued by Fisheries Queensland, and should be operated by appropriately
experienced ecologists.

5.2.7

Water Quality Monitoring

Monitoring of in-situ water quality is recommended daily during construction when the
workspace is isolated from flow, for the following parameters:


water temperature



electrical conductivity



dissolved oxygen



pH, and



turbidity.

It is recommended that two sites be monitored at each creek crossing construction
location: one 50 m upstream of the construction site, and one 50 m downstream. Where
the results for any of the parameters at the downstream site are more than 10% above or
below the result for the upstream site, it is recommended that construction cease and that
stormwater and erosion and sediment control measures be revised prior to
re-commencement of construction.

Aquatic Values Assessment: Orana–Talinga Pipeline

70

frc environmental

Monitoring should be done by an appropriately qualified professional in accordance with
the Monitoring and Sampling Manual (DERM 2010b), which includes requirements for
daily calibration of water quality meters.

5.3

Matters of National Environmental Significance

For threatened species, approval is required for any activity that will have, or is likely to
have a significant impact on a species listed in any of these categories:


extinct in the wild



critically endangered



endangered, or



vulnerable.

The Murray cod is listed as vulnerable under the EPBC Act. Table 5.1 presents the
matters of national environmental significance impact criteria for vulnerable species, and
an assessment of the potential for a significant impact to occur to this species as a result
of constructing the in-field pipelines. An activity is considered likely to have a significant
impact if there is a real chance or possibility that it will meet one of these criteria.
In summary, no impacts to Murray cod are expected where the mitigation measures
outlined in this assessment are implemented.
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Table 5.1

Matters of National Environmental Significance (MNES) Significant Impact
Criteria for Vulnerable Species.

MNES Impact Criteria
Lead to a long term
decrease in the size of an
5
important population of a
species

Likelihood
of Impact

Reason

Unlikely







Reduce
the
area
of
occupancy of an important
population

Unlikely









5

Murray cod were not caught or observed in the
field survey. While Murray cod may occur
downstream in the Condamine River at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited
in the study area; therefore the presence of
this species is less likely.
The crossing locations are not in the extent of
the species range.
Murray cod were not caught or observed in the
field survey. While Murray cod may occur
downstream in the Condamine River at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited
in the study area; therefore the presence of
this species is less likely.
The crossing locations are not in the extent of
the species range.
There will be no direct impacts to preferred
habitat of Murray (such as large woody debris)
as this habitat variable generally did not occur.

An important population is a population that is necessary for the species’ long-term survival and
recovery. This may include populations identified in recovery plans, and/or that are: key source
populations either for breeding or dispersal, populations that are necessary for maintaining genetic
diversity, and/or populations that are near the limit of their species range.
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MNES Impact Criteria
Fragment
an
existing
important population into
two or more populations

Likelihood
of Impact

Reason

Unlikely









Adversely affect habitat
critical to the survival of a
species

Unlikely
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Murray cod were not caught or observed in the
field survey. While Murray cod may occur
downstream in the Condamine River at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited
in the study area; therefore the presence of
this species is less likely.
The crossing locations are not in the extent of
the species range.
While the construction may require temporary
waterway barrier works, the proposed
pipelines will not result in permanent
impediments to fish movement.
Murray cod were not caught or observed in the
field survey. While Murray cod may occur
downstream in the Condamine River at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited
in the study area.
Murray cod are primarily a main channel
species and as such they are most likely to
occur in larger watercourses such as the
Condamine River.
The proposed open trench construction activity
will only require temporary removal of a small
area of key habitat such as large woody
debris. This habitat will be replaced when
construction is complete.
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MNES Impact Criteria
Disrupt the breeding cycle
of an important population

Likelihood
of Impact

Reason

Unlikely









Modify, destroy, remove or
isolate or decrease the
availability or quality of
habitat to the extent that
the species is likely to
decline

Unlikely
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Murray cod were not caught or observed in the
field survey. While Murray cod may occur
downstream in the Condamine River at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited
in the study area.
The crossing locations are not in the extent of
the species range.
Open trench construction is planned for the dry
season, so there will be low to no impact on
water flows and fish passage, which can be
important factors for breeding.
Murray cod were not caught or observed in the
field survey. While Murray cod may occur
downstream in the Condamine River at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited
in the study area.
Murray cod are primarily a main channel
species and as such they are most likely to
occur in larger watercourses such as the
Condamine River.
The proposed open trench construction activity
will only require temporary removal of a small
area of key habitat such as large woody
debris. This habitat will be replaced when
construction is complete.
While the construction may require temporary
waterway barrier works, the proposed
pipelines will not result in permanent
impediments to fish movement.
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Likelihood
of Impact

Reason

Result in invasive species
that are harmful to a
vulnerable
species
becoming established in
the vulnerable species’
habitat

Unlikely



Introduce disease that may
cause the species to
decline

Unlikely



Interfere substantially with
the recovery of the species

Unlikely



MNES Impact Criteria
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Exotic species including goldfish and
mosquitofish are already present in study area
and Murray cod are predators that feed on a
variety of prey including goldfish and
mosquitofish.
The proposed construction activity will not
involve introducing other, potentially diseased
species to area.
Murray cod were not caught or observed in the
field survey. While Murray cod may occur
downstream in the Condamine River at some
times of the year, the crossing locations on
these watercourses are unlikely to support an
important population within the catchment.
The preferred habitat of Murray cod is limited
in the study area.
Murray cod are primarily a main channel
species and as such they are most likely to
occur in larger watercourses such as the
Condamine River.
The proposed open trench construction activity
will only require temporary removal of a small
area of key habitat such as large woody debris
on Sandy Creek. This habitat will be replaced
when construction is complete.
While the construction may require temporary
waterway barrier works, the proposed
pipelines will not result in permanent
impediments to fish movement.
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6

Summary and Conclusions

Biologically, the condition of freshwater aquatic ecosystems within the survey area is
moderate and consistent with what is known of the wider catchment. Agricultural
development (in particular cattle and clearing) and road crossings have impacted on
freshwater aquatic habitats in the survey area.
Freshwater aquatic habitats within the survey area were typically in poor to moderate
condition, and good at site OTKP9.653 in the wet season. This site was well buffered
from historic vegetation clearing and cattle, and riparian vegetation was dominated by
mature eucalyptus trees with a grass understory and the banks were very stable. Instream habitat was diverse with runs and deep and shallow pools containing a range of
woody debris sizes, present. Physical water quality in the survey area was moderate
during the survey, and characterised by high turbidity and low dissolved oxygen levels,
although, pH and electrical conductivity were generally within the prescribed ANZECC
guideline range.
Aquatic biodiversity was generally low and characterised by a moderate coverage of
aquatic plants which was either maintained or increased in the wet season, moderate
macroinvertebrate diversity and low fish diversity. The fish species collected are generally
tolerant of the varying and often harsh conditions that characterise ephemeral and
intermittent streams. Two non-indigenous, exotic fish species were caught in these
surveys, mosquitofish and goldfish. The higher order streams of the survey area may
provide more suitable breeding and dry season refuge habitat for macroinvertebrates, fish
and turtles, and as such, are likely to contribute to the success of downstream populations
through movement / migration.
No listed (under State or Commonwealth legislation) species of aquatic flora or fauna
were recorded during the field surveys. However, Murray cod may occur in the higher
order streams in the survey area during the wet season (although their presence would be
highly transient).
The potential impacts of fuel handling and vegetation clearing can be minimised if the
recommended mitigation measures are implemented.
Recommended mitigation
measures for construction of access tracks across waterways and pipeline crossings of
different sized watercourses are summarised in Table 6.1. Specific recommendations for
the sites assessed in the field survey are included in the site assessment sheets
(Appendix A).
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The Project is unlikely to impact on any listed vulnerable or endangered aquatic species
or ecological communities (as listed under State or Commonwealth legislation), or
conversationally significant habitats, if appropriate mitigation measures are put in place.
The impact assessment demonstrates that, where the appropriate mitigation measures
are used, there will be only a low magnitude of impact to the local aquatic environments of
survey area, and negligible regional impacts.
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Table 6.1
Stream Order
and risk
impact code
1 (site 10 and
11 only)
No colour
code present

Summary of recommended mitigation measures for crossing watercourses of varying stream orders, based on the results of the field survey.

Condition

Key values

EVR habitat

Low

Riparian vegetation
(limited)

Nil identified







1 (other
tributaries)
Green







Amber

Some in-stream habitat
diversity







Riparian vegetation
(limited)

Nil identified

Likely to be dry for
much of the year

Avoid open cut
construction in the
wet season during
moderate to high
flow

If required:

Construction Methods and Mitigation Measures
Dry

Wet

Open trench

Avoid if possible, open trench
with following mitigation
measures:

Bed-level ford

Bed-level ford likely to be
suitable, design and construct
in accordance with the selfassessable development code
standards as described in
section 5 (DAFF 2013b)

No approval required
(DAFF 2013a)

Open trench
Self-assessable





Self-assessable

Only tolerant species
likely

Isolate work area and
maintain flow with pumps or
temporary diversion.

Avoid if possible, open trench
with following mitigation
measures:



Low diversity of aquatic
flora and fauna

Some in-stream habitat
diversity

Access Track Construction

No approval required (DAFF
2013b)

No defined channel

Moderate


Nil: no EVR fauna
likely to be present

Low diversity of aquatic
flora and fauna

Moderate



1 (other
tributaries)

Likely to be dry for
much of the year

Timing
Constraints

Isolate work area and
maintain flow with pumps

Rehabilitation
requirements








Re-profile and
rehabilitate bed and
banks
Revegetate banks

Re-profile and
rehabilitate bed and
banks
Revegetate banks

Fish salvage and water
quality monitoring required

Construction must not
commence during elevated
flows (section 5.1.8 in DAFF
2013a)
Riparian vegetation
(limited)

Likely to be dry for
much of the year
Low diversity of aquatic
flora and fauna
Only tolerant species
likely
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Nil identified

Avoid open cut
construction in the
wet season during
moderate to high
flow

Bed-level ford likely to be
suitable, design and construct
in accordance with the selfassessable development code
standards as described in
section 5 (DAFF 2013b)

Open trench
Self-assessable

Avoid if possible, open trench
with following mitigation
measures:




Self-assessable

Isolate work area and
maintain flow with pumps





Re-profile and
rehabilitate bed and
banks
Revegetate banks

Fish salvage and water
quality monitoring required

Construction must not
commence during elevated
flows (section 5.1.8 in DAFF
2013a)
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Stream Order
and risk
impact code
3 (Nine Mile
Creek)
Red

Condition

Key values

EVR habitat

Moderate

In-stream habitat –
diverse substrate
types and aquatic flora

Nil identified:








Diverse range of
sediment types



Impacted by cattle
access
Erosion on steep banks

Low possibility
that Murray
Cod enter this
tributary in the
wet season

Timing
Constraints
Avoid open cut
construction in the
wet season during
moderate to high
flow

Low diversity of aquatic
flora and fauna

Access Track Construction
Culvert crossings required


design and construct in
accordance with the selfassessable code standards
as described in section 5
(DAFF 2013c)

Construction Methods and Mitigation Measures
Dry

Wet

Open trench

Avoid if possible, open trench
with following mitigation
measures in low flow:



Isolate workspace if
pools present: fish
salvage required.

Self-assessable

Self-assessable





Isolate work area and
maintain flow with pumps

Rehabilitation
requirements





Fish salvage and water
quality monitoring required
where workspace is
isolated.

Re-profile and
rehabilitate bed and
banks
Revegetate banks
Replace bed material
and any removed
habitat e.g. large
woody debris

Construction must not
commence during elevated
flows (section 5.1.8 in DAFF
2013a)
4 (Wieambilla
and
Cobbareena
Creek)

Moderate to good




Purple



Moderate faunal
diversity
Woody debris
abundant
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In-stream habitat –
Diverse in-stream
and channel
morphology.
Woody debris
abundant

Nil identified:


Low possibility
that Murray
Cod enter
these
waterways in
the wet
season



Avoid open cut
construction in
the wet season

Culvert crossings required


Development approval
required if culvert will be in
place >180 calendar days
(Decision matrix Figure 1,
DAFF 2013c)

Open trench


Isolate workspace if
pools present: fish
salvage required.

Self-assessable

Avoid.







Re-profile and
rehabilitate bed and
banks
Revegetate riparian
vegetation
Replace bed material
and any removed
habitat e.g. large
woody debris

79

frc environmental

7

References

AE, 2001. Guide to the code of practice for pipelines and telecommunication line crossing
a water body, including guidelines for complying with the Code of Practice.
Government of Canada, Canada.
Allen, G.R., Midgley, S.H. & Allen, M., 2002, Field guide to the freshwater fishes of
Australia, Western Australia Museum, WA, pp. 394pp.
ANZECC & ARMCANZ, 2000, Australian and New Zealand Guidelines for Fresh and
Marine Water Quality, National Water Quality Management Strategy, Australian
and New Zealand Environment and Conservation Council & Agriculture and
Resource Management Council of Australia and New Zealand.
APIA, 2009. Australian Pipeline Industry Association Ltd. Code of Environmental
Practices; onshore pipelines. Australian Pipeline Industry Association Ltd.
Australian Weeds Committee, 2013, Weed Identification, http://www.weeds.org.au/cgibin/weedident.cgi?tpl=region.tpl&state=qld&region=bbs, accessed April 2013.
Boys, C.A. & Thoms, M.C., 2006. A large-scale, hierarchical approach for assessing
habitat associations of fish assemblages in large dryland rivers.
CA, 2004. Condamine Catchment Natural Resource Management Plan. Condamine
Alliance.
CBWC, 1999. Water quality in the Condamine-Balonne catchment. Water quality
monitoring and information dissemination services project - Final Report.
Condamine-Balonne Water Committee Incorporated, Dalby.
Chessman, B., 2001. Signal 2 A Scoring System for Macro-Invertebrates ('water-bugs') in
Australian Rivers.
Chessman, B., 2003. Signal 2 A Scoring System for Macro-Invertebrates ('water-bugs') in
Australian Rivers. Monitoring River Health Initiative Technical Report Number 31.
Commonwealth of Australia, Canberra.
Chessman, B.C., 1984, 'Evaporative water loss for three South Eastern Australian species
of freshwater turtle', Australian Journal of Zoology 32: 649-655.
Clayton, P., Fielder, D., Barratt, P. & Hill, C., 2008, 'Aquatic Conservation Assessments
(ACA), using AquaBAMM, for freshwater wetlands of the Condamine River
catchment', Environmental Protection Agency, Brisbane.
Cogger, H.G., 1996, Reptiles and Amphibians of Australia, Reed Books Australia, Port
Melbourne.

Aquatic Values Assessment: Orana–Talinga Pipeline

80

frc environmental

Cotterell, E., 1998, Fish Passage in Streams - Fisheries Guidelines for Design of Stream
Crossings, Fish Habitat Guideline FHG 001, Department of Primary Industries and
Fisheries.
Crook, D.A. & Robertson, A.I., 1999, 'Relationship between riverine fish and woody
debris: implications for lowland rivers', CSIRO Publishing Vol 50.
DAFF, 2013a, Code for self-assessable development. Temporary waterway barrier
works. Code Number: WWBW02 January 2013, Department of Agriculture,
Fisheries and Forestry, Brisbane.
DAFF, 2013b, Code for self-assessable development. Minor waterway barrier works Part
4: bed level crossings. Code Number: WWBW01 January 2013, Department of
Agriculture, Fisheries and Forestry, Brisbane.
DAFF, 2013c, Code for self-assessable development. Minor waterway barrier works Part
3: culvert crossings. Code Number: WWBWO1 January 2013, Department of
Agriculture, Fisheries and Forestry, Brisbane.
DAFF, 2013d, Declared Plants of Queensland, http://www.daff.qld.gov.au/4790_7005.htm,
accessed April 2013.
DAFF, 2013e, Guide for the determination of waterways using the spatial data layer
Queensland waterways for waterway barrier works, Department of Agriculture,
Fisheries and Forestry, Brisbane.
DERM, 2009. Queensland Water Quality Guidelines Version 3 September 2009.
Department of Environment and Resource Management, Brisbane
DERM, 2010a. Condamine and Balonne Water Resource Plan. In: Plans, A. R.-Q. s. W.
R. (Ed). State of Queensland, Water Quality and Accounting.
DERM, 2010b, Monitoring and Sampling Manual 2009, Environmental Protection (Water)
Policy 2009, Version 2, September 2010, Department of Environment and
Resource Management, Brisbane.
DERM, 2011, Reptiles of Balonne-Condamine Basin,
http://www.epa.qld.gov.au/wetlandinfo/site/MappingFandD/WetlandMapsAndData/
SummaryInfo/WildlifeSpeciesList.jsp?AreaID=B-422&AreaName=BalonneCondamine&AreaTypeDescription=Basin&Kingdom=animals&Class=reptiles,
accessed April 2013.
DEWHA, 2007a, 'Condamine Culgoa Rivers' in Rivers - Assessment of River Condition Queensland, http://www.anra.gov.au/tropics/water/condition/qld/basincondamineculgoa-rivers.html, accessed April 2013.
DEWHA, 2007b, National Threatened Species and Ecological Communities Information
Sheet: Murray Cod,
http://www.environment.gov.au/biodiversity/threatened/publications/murraycod.html, accessed April 2013.

Aquatic Values Assessment: Orana–Talinga Pipeline

81

frc environmental

DNR, 1998, Fitzroy Basin Water Allocation and Management Planning, Technical
Reports. A Summary of information and analyses conducted for the WAMP
process to date in the Fitzroy Basin, report prepared for Department of Natural
Resources.
DNRM, 2001. Queensland Australian River Assessment System (AUSRIVAS). Sampling
and Processing Manual. Queensland Department of Natural Resources and
Mines, Rocklea.
DPI&F, 2004, Fish Salvage Guidelines, report prepared for Queensland Department of
Primary Industries & Fisheries.
EECO, 2009, Talinga Development Project Reverse Osmosis Permeate Discharge
Assessment, report prepared for APLNG.
EHMP, 2007. Ecosystem Health Monitoring Program 2005-2006, Annual Technical
Report. South East Queensland Healthy Waterways Partnership, Brisbane.
EHP, 2013, Wildlife Online, http://www.ehp.qld.gov.au/wildlife/wildlife-online/index.html,
accessed April 2013.
EM Pty Ltd, 2004, Lower Balonne Aquatic Environments – Review of data 2000-2004,
report prepared for Smartrivers.
frc environmental, 2009a, Nathan Dam and Pipelines EIS: Pipeline Flora and Fauna
Survey, Pre-wet Season Baseline Survey, report prepared for Sunwater.
frc environmental, 2009b, Santos Coal Seam Gas Fields: Aquatic Ecology Impact
Assessment, report prepared for Santos.
frc environmental, 2011, Condamine River Aquatic Ecological Surveys.
Results, report prepared for Origin Energy.

First Survey

Hart, B.T., Bailey, P., Edwards, R., Hortle, K., James, K., McMahon, A., Meredith, C. &
Swadling, K., 1991, 'A review of the salt sensitivity of the Australian freshwater
biota', Hydrobiologia 210: 105-144.
Humphries, P., 2005, 'Spawning time and early life history of Murray Cod, Maccullochella
peelii peelii (Mitchell) in an Australian rvier', Environmental Biology of Fishes
(2005) 72: 393-407.
Hydrobiology, 2009, 'Australia Pacific LNG Project: Aquatic Ecology, Water Quality and
Geomorphology Impact Assessment - Gas Fields' in Australia Pacific LNG Project
Environmental Impact Statement', Australia Pacific LNG Volume 5 Attachment 17.
Hydrobiology, 2010, 'Australia Pacific LNG Project: Aquatic Ecology - Gas Fields Wet
Season Survey APLNG ', Australia Pacific LNG addendum to Volume 5
Attachment 17.

Aquatic Values Assessment: Orana–Talinga Pipeline

82

frc environmental

Jones, M.J. & Stuart, I.G., 2007, 'Movements and habitat use of common carp (Cyprinus
carpio) and Murray cod (Maccullochella peelii peelii) juveniles in a large lowland
Australian river', Ecology of Freshwater Fish 2007 16: 210 - 220.
Kearney, R.E. & Kildea, M.A., 2001, The Status of Murray cod in the Murray-Darling
Basin, report prepared for Environment Australia by Applied Ecology Research
Group.
Koehn, J.D., 2009, 'Multi-scale habitiat selection by Murray cod Maccullochella peelii
peelii in two lowland rivers', Journal of Fish Biology (2009) 75: 113-129.
Koehn, J.D. & Harrington, D.J., 2006, 'Environmental conditions and timing for the
spawning of Murray cod (Maccullochella peelii peelii) and the endangered trout
cod (M. Macquariensis) in Southeastern Australian Rivers', River Research and
Applications 22: 327-342.
Limpus, C.J., D.J., L., Parmenter, C.J., Hodge, J., Forrest, M.J. & McLachlan, J.M., 2007,
Proposal for raising Eden Bann Weir and construction of Rookwood Wier – An
assessment of the potential implications and mitigation measures for Fitzroy
Turtles (Elseya albagula and Rheodytes leukops), report prepared for
Environmental Protection Agency, Queensland Government.
Marsden, T. & Power, T., 2007, Proposal for raising Eden Bann Weir and construction of
Rookwood Weir: An assessment of the potential requirements for fish passage,
report prepared for Department of Infrastructure.
McDowall, R., 1996, Freshwater Fishes of South Eastern Australia, Reed Books, Sydney.
Merrick, J.R. & Schmida, G.E., 1984, Australian Freshwater Fishes: Biology and
Management, Griffin Press, Adelaide.
Nicodem, D.E., Fernandes, M.C.Z., Guedes, C.L.B. & Correa, R.J., 1997, 'Photochemical
processes and the environmental impact of petroleum spills', Biogeochemistry 39:
121-138.
Phillips, N. & Moller, G., 1995. State of the Rivers. Upper Condamine River and Major
Tributaries. An Ecological and physical Assessment of the Condition of Streams in
the Upper Condamine River Catchment. Department of Natural Resources,
Brisbane.
Pusey, B.J., Kennard, M. & Arthington, A., 2004, Freshwater Fishes of North-Eastern
Australia, CSIRO Publishing, Collingwood, Victoria , pp. 684.
Queensland Herbarium, 2007, Census of the Queensland Flora 2007, Brisbane, pp. 298.
Ruello, N.V., 1976, 'Observations on some massive fish kills from Lake Eyre', Australian
Journal of Marine and Freshwater Research 27: 667-672.

Aquatic Values Assessment: Orana–Talinga Pipeline

83

frc environmental

Russell, D.J. & Hales, P.W., 1993, 'Stream Habitat and Fisheries Resources of the
Johnstone River Catchment.', Northern Fisheries Research Centre: Queensland
Department of Primary Industries.
Sainty, G.R. & Jacobs, S.W.L., 2003, Waterplants in Australia, Sainty and Associates Pty
Ltd, Potts Point, New South Wales.
Strahler, A., 1952, 'Hypsometric (area altitude) analysis of erosional topology', Geological
Society of America Bulletin 63: 1117-1142.
Wager, R. & Unmack, P.J., 2000. Fishes of the Lake Eyre Catchment of Central Australia.
Department of Primary Industries and Queensland Fisheries Service, Brisbane.
Wilson, S. & Swan, G., 2008, A Complete Guide to Reptiles of Australia, New Holland
Publishers, Sydney.

Aquatic Values Assessment: Orana–Talinga Pipeline

84

frc environmental

Appendix A – Site Assessment Sheets

Appendix A – Site Assessment Sheets

A1

Orana to Talinga Pipelines

Coordinates (GDA 94)

KP1.67 Tributary of Nine Mile Creek
Catchment: Condamine River

Latitude
-26.949008°

Longitude
150.494562°

Stream Order and Geomorphology
Stream Order 1
Small watercourse running through a vegetation corridor between cleared paddocks. No flow at time of surveys; the
watercourse was characterised by a series of connected pools. Substrate predominantly silt / clay with some sand
present within the pools. Evidence of some minor erosion and debris indicated previous high flow events.
Erosion Risk
Low due to minimal sections of exposed ground and evidence of recent high flows. There was minor erosion on some
banks.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses and macrophytes with some eucalypts. Banks were dominated
by terrestrial grasses. Minimal trailing vegetation was present and only slight vegetation overhang over the stream. No
evidence of referrable wetlands in the vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness. Species common to the region were collected during the field survey, including
declared noxious mosquitofish. These species are adapted to living in variable aquatic environments. Site is likely to
provide fish breeding habitat during periods of high flows / water. Site is unlikely to support platypus or turtles.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field surveys.
Extremely low possibility that Murray cod (Maccullochella peelii peelii) occur at the crossing location during periods of
higher water. Unlikely to occur in the dry season due to shallow water depths (preferred habitat for Murray cod is deep
main channel pools).
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
56 (moderate)
9 (bed); 26 (edge)
1 (bed); 1 (edge)
2.95 (bed); 3 (edge)
slightly to moderately disturbed

Wet Season
65 (moderate)
5 (bed); 9 (edge)
0 (bed); 1 (edge)
2.8 (bed); 2.9 (edge)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: moderate
Wet Season: moderate
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil (no EVR species likely to be present). Recommend dry season construction as site may become flooded in wet
season. Work must not commence during times of elevated flow.
Self-assessable Impact Risk
Red (high)
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench in dry conditions. Minimal clearing required. Isolate workspace if required due to presence of pools, divert
flows if stream is flowing. Fish salvage from isolated workspace and if flows are diverted, water quality monitoring will
be required. Isolation can be done under the self-assessable code for temporary waterway barrier works. Implement
temporary and permanent erosion control measures as per the site sedimentation and erosion control plan. Reprofile
and revegetate banks when construction complete. Site access may be difficult in wet periods.
Site-specific Access Track Construction Methods and Mitigation Measures.
Gravel ford; reprofile and regenerate banks. Rehabilitation as per general pipeline ROW plan.
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Orana to Talinga Pipelines

Coordinates (GDA 94)

KP2.458 Nine Mile Creek
Catchment: Condamine River

Latitude
-26.945786°

Longitude
150.488065°

Stream Order and Geomorphology
Stream Order 3
Small watercourse running north through a vegetation corridor between cleared paddocks. Creek was flowing at time
of wet season survey; the watercourse was characterised by a series of connected pools. Substrate predominantly silt
/ clay with some sand present within the pools. Evidence of erosion, debris and fence damage indicated previous high
flow events.
Erosion Risk
Moderate due to sections of exposed ground in washed out banks and evidence of recent high flows. There was minor
erosion on banks.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses and macrophytes with some eucalypts. Minimal trailing
vegetation was present and slight vegetation overhang over the stream. No evidence of referrable wetlands in the
vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness. Species common to the region were caught during the field survey, including declared
noxious mosquitofish. These species are adapted to living in variable aquatic environments. Site is likely to provide
fish breeding habitat during periods of higher water. Site is unlikely to support platypus or turtles.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field surveys.
Possible that juvenile Murray cod (Maccullochella peelii peelii) occur at the crossing location during periods of higher
water. Unlikely to occur in the dry season due to shallow water depths (preferred habitat for Murray cod is main
channel deep pools).
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
53 (moderate)
7 (bed); 26 (edge)
0 (bed); 1 (edge)
2.10 (bed); 2.75 (edge)
slightly to moderately disturbed

Wet Season
70 (moderate)
4 (bed); 19 (edge)
0 (bed); 2 (edge)
3 (bed); 3.1 (edge)
slightly to moderately disturbed

Overall Aquatic Values:
Dry Season: moderate
Wet Season: moderate
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Dry season construction as site may become flooded in wet season and as juvenile Murray cod may be present in the
wet season. Work must not commence during times of elevated flow.
Self-assessable Impact Risk
Red (high)
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench in dry conditions. Avoid clearing trees where possible. Isolate workspace if required due to presence of
pools, divert flows if stream is flowing. Fish salvage from isolated workspace and if flows are diverted, water quality
monitoring will be required. Isolation can be done under the self-assessable code for temporary waterway barrier
works. Implement temporary and permanent erosion control measures as per the site sedimentation and erosion
control plan. Reprofile and revegetate banks when construction complete. Site access may be difficult in wet periods.
Site-specific Access Track Construction Methods and Mitigation Measures.
Gravel ford; reprofile and regenerate banks. Install appropriately sized flumes if crossing likely to be in place over wet
season. Rehabilitation as per general pipeline ROW plan.
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Orana to Talinga Pipelines

Coordinates (GDA 94)

KP5.98 Nine Mile Creek
Catchment: Condamine River

Latitude
-26.933054°

Longitude
150.4578865°

Stream Order and Geomorphology
Stream Order 3
Moderately sized watercourse running through a vegetation corridor between cleared paddocks. Creek was flowing at
the time of the wet season surveys; the watercourse was characterised by single large pool approximately 0.5–1.5 m
deep. Substrate predominantly silt / clay within the pools. Evidence of erosion, debris and fence damage indicated
previous high flow events. Bankfull width >20 m.
Erosion Risk
Moderate due to sections of exposed ground due to cattle trampling and evidence of recent high flows.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses and macrophytes with some eucalypts. Some trailing
vegetation was present and only slight vegetation overhang over the stream. No evidence of referrable wetlands in the
vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness. Species common to the region were caught during the field survey. Site is likely to
provide fish breeding habitat during periods of higher water. It is possible that the site supports platypus and / or turtles,
although none were observed.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys.
Possible that Murray cod (Maccullochella peelii peelii) occur at the crossing location in the wet season.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
60 (moderate)
5 (bed); 24 (edge)
1 (bed); 3 (edge)
2.77 (bed); 3.17 (edge)
moderately disturbed

Wet Season
67 (moderate)
4 (bed); 23 (edge)
0 (bed); 1 (edge)
3.2 (bed); 3.2 (edge)
moderately disturbed

Overall Aquatic Values:
Dry Season: moderate
Wet Season: moderate
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Dry season due to possible presence of Murray cod in wet season. Work must not commence during times of elevated
flow.
Self-assessable Impact Risk
Red (high)
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench; isolated workspace if required due to presence of pool, divert flows if stream is flowing. Fish salvage from
isolated workspace and if flows are diverted, water quality monitoring will be required. Implement temporary and
permanent erosion control measures as per the site sedimentation and erosion control plan. Rehabilitation as per
general pipeline ROW plan, including reprofiling of bed and banks and revegetation of banks when construction
complete.
Open trench construction in wet conditions not recommended due to the potential for significant flows and possible
presence of Murray cod.
Site-specific Access Track Construction Methods and Mitigation Measures.
Use box culverts or appropriately sized flumes, reprofile and regenerate banks. Rehabilitation as per general pipeline
ROW plan.

Aerial Photograph of KP

Site Photographs: Dry Season
Downstream

Site Photographs: Wet Season

Upstream

Left Bank

Right Bank

Orana to Talinga Pipelines

Coordinates (GDA 94)

KP9.653 Wieambilla Creek
Catchment: Condamine River

Latitude
-26.929626°

Longitude
150.421133°

Stream Order and Geomorphology
Stream Order 4
Moderately sized watercourse running north through a wide vegetation corridor between cleared paddocks. Flowing at
time of the wet season surveys; the watercourse was characterised by a series of pools including one large pool >1 m
deep connected by runs. Substrate predominantly sand with some silt / clay present on edge of the pools on bars.
Evidence of erosion and large debris indicated previous high flow events. Bankfull width >20 m.
Erosion Risk
Low due to minimal sections of exposed ground and evidence of recent high flows. There was minor erosion on some
banks.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses and macrophytes with some eucalypts. Upper banks
dominated by white cypress pine (Callitris glaucophylla). No trailing vegetation was present and only slight vegetation
overhang over the stream. No evidence of referrable wetlands in the vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness. Species common to the region were caught during the field survey, including exotic
goldfish and declared noxious mosquitofish. Site is likely to provide fish breeding habitat during periods of higher
water. It is possible that the site supports platypus and / or turtles, although none were observed .
Endangered / Vulnerable / Rare (EVR) Flora and Fauna
Nil recorded during field surveys.
Possible that Murray cod (Maccullochella peelii peelii) occur at the crossing location during periods of higher water.
Unlikely to occur in the dry season due to shallow water depths and low connectivity (preferred habitat for Murray cod
is deep pools).
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
60 (moderate)
10 (bed); 32 (edge)
0 (bed); 5 (edge)
2.53 (bed); 3.47 (edge)
slightly disturbed

Wet Season
77 (good)
2 (bed); 13 (edge)
0 (bed); 2 (edge)
2.5 (bed); 4(edge)
slightly disturbed

Overall Aquatic Values:
Dry Season: moderate
Wet Season: good
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Dry season due to possible flooding and presence of Murray cod in the wet season. Work must not commence during
times of elevated flow.
Self-assessable Impact Risk
Purple (major).
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench possible in dry season, isolated workspace if required due to presence of pool, divert flows if stream is
flowing. Fish salvage from isolated workspace and if flows are diverted, water quality monitoring will be required.
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks and revegetation of banks
when construction complete.
Site-specific Access Track Construction Methods and Mitigation Measures.
If the crossing is in place for >180 days, this site will require development approval according to Fisheries Queensland
Codes for Self-assessable Development: Minor Waterway Barrier Works Part 3: Culvert Crossings.
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Coordinates (GDA 94)

KP12.395 Cobbareena Creek
Catchment: Condamine River

Latitude
-26.915217°

Longitude
150.4401828°

Stream Order and Geomorphology
Stream Order 4
Small watercourse running through a vegetation corridor between cleared paddocks. Creek was flowing at time of the
wet season survey; the watercourse was characterised by a single large pool approximately 1.2 m deep. Substrate
predominantly silt / clay with some sand on edges. Evidence of erosion, debris and fence damage indicated previous
high flow events. Bankfull width >20 m.
Erosion Risk
Moderate due to damaged sections of exposed ground due to trampling by cattle and washed-out sections on the
upper bank and evidence of recent high flows.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses and few macrophytes with some eucalypts. Banks were
dominated by large trees. Some trailing vegetation was present and only slight vegetation overhang over the stream.
No referrable wetlands in the immediate vicinity of crossing location, however there is one approximately 175 m northnorth west of the crossing location, to the north of the pipeline alignment.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness. Species common to the region were caught during the field survey. Site is likely to
provide fish breeding habitat during periods of higher water. It is possible that the site supports platypus and / or turtles,
although none were observed (further observations to be completed in wet season survey).
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys.
Possible that Murray cod (Maccullochella peelii peelii) occur at the crossing location during periods of higher water.
Unlikely to occur in the dry season due to shallow water depths (preferred habitat for Murray cod is deep pools).
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
65 (moderate)
3 (bed); 18 (edge)
0 (bed); 1 (edge)
3.13 (bed); 3.38 (edge)
moderately disturbed

Wet Season
66 (moderate)
2 (bed); 15 (edge)
0 (bed); 1 (edge)
3.2 (bed); 3.1(edge)
moderately disturbed

Overall Aquatic Values:
Dry Season: moderate
Wet Season: moderate
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil (no EVR species likely to be present). Site may become flooded in wet season. Work must not commence during
times of elevated flow.
Self-assessable Impact Risk
Purple (major)
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench possible in dry season, isolate workspace if required due to presence of pool, divert flows if stream is
flowing. Fish salvage from isolated workspace and if flows are diverted, water quality monitoring will be required..
Implement temporary and permanent erosion control measures as per the site sedimentation and erosion control plan.
Rehabilitation as per general pipeline ROW plan, including reprofiling of bed and banks and revegetation of banks
when construction complete.
Avoid impacts to the wetland north of the crossing.
Site-specific Access Track Construction Methods and Mitigation Measures.
If the crossing is in place for >180 days, this site will require development approval according to Fisheries Queensland
Codes for Self-assessable Development: Minor Waterway Barrier Works Part 3: Culvert Crossings.
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Coordinates (GDA 94)

KP13.186 Tributary to Wieambilla Creek
Catchment: Condamine River

Latitude
-26.912137°

Longitude
150.394956°

Stream Order and Geomorphology
Stream Order 1
Small watercourse running north through a vegetation corridor between cleared paddocks. No flow at time of surveys;
the watercourse was characterised damp mud and pools. Substrate predominantly silt / clay. Evidence of erosion and
large debris indicated previous high flow events.
Erosion Risk
Low due to little exposed, road-crossing within upstream end of reach.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses with some eucalypts. Banks were dominated by large trees, no
trailing vegetation was present and only slight vegetation overhang over the stream. No evidence of referrable wetlands
in the vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness of aquatic flora. No aquatic fauna were caught in the dry season survey as the site was
dry. Site may provide fish breeding habitat during flows. Site does not support platypus and turtles.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys.
Unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing location due to the small size of the creek
and irregularity of flow.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
49 (moderate, Dry)
zero (dry)
zero (dry)
zero (dry)
moderately disturbed

Wet Season
54 (moderate)
15 (bed) 21 (edge)
1 (bed) 1 (edge)
2.9 (bed) 2.6 (edge)
moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil (no EVR species likely to be present). Site may become flooded in wet season. Work must not commence during
times of elevated flow.
Self-assessable Impact Risk
Green (low)
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench, isolate workspace if required, divert flows if stream is flowing. Fish salvage from isolated workspace and if
flows are diverted, water quality monitoring will be required. Isolation can be done under the self-assessable code for
temporary waterway barrier works. Implement temporary and permanent erosion control measures as per the site
sedimentation and erosion control plan. Rehabilitation as per general pipeline ROW plan, including reprofiling of bed
and banks, replacement of large woody debris and rocky substrates in the stream, and revegetation of banks when
construction complete.
Site-specific Access Track Construction Methods and Mitigation Measures.
Use existing track; if track is upgraded to a gravel ford then reprofile and regenerate banks. Rehabilitation as per
general pipeline ROW plan.
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Coordinates (GDA 94)

KP13.88 Tributary to Wieambilla Creek
Catchment: Condamine River

Latitude
-26.909122°

Longitude
150.388913°

Stream Order and Geomorphology
Stream Order 1
Small watercourse running through a vegetation corridor between cleared paddocks. Flowing at time of wet season
survey; the watercourse was characterised by damp mud, indicative of recently dried pools. Substrate predominantly
silt / clay. Evidence of erosion and large debris indicated previous high flow events. Road-crossing within upstream
end of reach.
Erosion Risk
Low due to low bank height.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses with some eucalypts. Banks were dominated by large trees, no
trailing vegetation was present and only slight vegetation overhang over the stream. No evidence of referrable wetlands
in the vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness of aquatic flora. No aquatic fauna were caught in the dry season survey as the site was
dry. Site may provide fish breeding habitat during flows. Site does not support platypus and turtles.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys.
Unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing location due to the small size of the creek
and irregularity of flow.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
33 (poor, Dry)
zero (dry)
zero (dry)
zero (dry)
moderately disturbed

Wet Season
52 (moderate)
9 (bed) 21 (edge)
0 (bed) 1 (edge)
3.2 (bed) 2.6 (edge)
moderately disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil (no EVR species likely to be present). Site may become flooded in wet season. Work must not commence during
times of elevated flows.
Self-assessable Impact Risk
Green (low)
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench, isolate workspace if required, divert flows if stream is flowing. Fish salvage from isolated workspace and if
flows are diverted, water quality monitoring will be required. Isolation can be done under the self-assessable code for
temporary waterway barrier works. Implement temporary and permanent erosion control measures as per the site
sedimentation and erosion control plan. Rehabilitation as per general pipeline ROW plan, including reprofiling of bed
and banks, replacement of large woody debris and rocky substrates in the stream, and revegetation of banks when
construction complete.
Site-specific Access Track Construction Methods and Mitigation Measures.
Use existing track. Rehabilitation as per general pipeline ROW plan.
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KP15.820 Tributary to Wieambilla Creek
Catchment: Condamine River

Latitude
-26.894988°

Longitude
150.378588°

Stream Order and Geomorphology
Stream Order 1
Small watercourse running north through a natural area. Creek was flowing at time of the wet season survey; the
watercourse was characterised by narrow shallow pools. Substrate predominantly silt / clay. Creek is within an area
that would likely flood. Floodplain is over 50 m wide.
Erosion Risk
Low due to little exposed bare ground.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses, macrophytes with some eucalypts. no trailing vegetation was
present and only slight vegetation overhang over the stream. No evidence of referrable wetlands in the vicinity of
crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness. Species common to the region were caught during the field survey including the
mosquitofish (declared noxious). These species are adapted to living in variable aquatic environments. Site may
provide fish breeding habitat during flows. Site does not support platypus and turtles.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys.
Unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing location due to the small size of the creek
and irregularity of flow.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
59 (moderate)
8 (bed) 13 (edge)
1 (bed) 1 (edge)
2.18 (bed) 2.43 (edge)
slightly disturbed

Wet Season
59 (moderate)
9 (bed) 9 (edge)
0 (bed) 0 (edge)
3.5 (bed) 2.4 (edge)
slightly disturbed

Overall Aquatic Values:
Dry Season: moderate
Wet Season: moderate
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil (no EVR species likely to be present). Site may become flooded in wet season. Work must not commence during
times of elevated flows.
Self-assessable Impact Risk
Green (low)
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench, isolate workspace if required, divert flows if stream is flowing. Fish salvage from isolated workspace and if
flows are diverted, water quality monitoring will be required. Isolation can be done under the self-assessable code for
temporary waterway barrier works. Implement temporary and permanent erosion control measures as per the site
sedimentation and erosion control plan. Rehabilitation as per general pipeline ROW plan, including reprofiling of bed
and banks and revegetation of banks (including aquatic flora) when construction complete.
Site-specific Access Track Construction Methods and Mitigation Measures.
Gravel ford, reprofile and regenerate banks. Rehabilitation as per general pipeline ROW plan.
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KP18.107 Tributary to Wieambilla Creek
Catchment: Condamine River

Latitude
-26.882030°

Longitude
150.363792°

Stream Order and Geomorphology
Stream Order 1
Small watercourse running northeast through dense forest vegetation. Creek was flowing at the time of the wet season
survey; the watercourse was characterised by a dry channel with large sections of erosion. Substrates predominantly
sand with some gavel and silt/clay. Evidence of erosion and large debris indicated previous high flow events. Bankfull
width >20 m.
Erosion Risk
High due to large sections of exposed bare ground on high bank slopes. This creek is likely to be impacted during high
flows, where banks and bars will likely change.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of macrophytes, eucalypts and white cypress pine (Callitris glaucophylla). Banks
little trailing vegetation and only slight vegetation overhang over the stream. No evidence of referrable wetlands in the
vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness of aquatic flora. No aquatic fauna were caught in the dry season survey as the site was
dry. Site unlikely to provide fish breeding habitat due to lack of standing water in the wet season. Site does not support
platypus and turtles.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys.
Unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing location due to the small size of the creek
and irregularity of flow.
Aquatic Values
Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season
57 (moderate, Dry)
zero (dry)
zero (dry)
zero (dry)
slightly disturbed

Wet Season
58 (moderate)
9 (bed) no habitat (edge)
0 (bed) no habitat (edge)
2.4 (bed) no habitat (edge)
slightly disturbed

Overall Aquatic Values:
Dry Season: low to moderate
Wet Season: low to moderate
Mitigation and Management Measures
Apply all standard mitigation and management measures as per the EM Plan and APIA code of environmental practice.
Apply the following specific management measures:
Timing Constraints
Nil (no EVR species likely to be present). Site may become flooded in wet season. Work must not commence during
times of elevated flows.
Self-assessable Impact Risk
Green (low)
Site-specific Pipeline Construction Methods and Mitigation Measures.
Open trench, isolate workspace if required, divert flows if stream is flowing. Fish salvage from isolated workspace and if
flows are diverted, water quality monitoring will be required. Implement temporary and permanent erosion control
measures as per the site sedimentation and erosion control plan. Rehabilitation as per general pipeline ROW plan,
including reprofiling of bed and banks, replacement of large woody debris in the stream, and revegetation of banks
when construction complete.
Site-specific Access Track Construction Methods and Mitigation Measures.
Gravel ford; reprofile and regenerate banks. Install flumes if track is present during wet season. Rehabilitation as per
general pipeline ROW plan.
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Coordinates (GDA 94)

Site 10 and 11: additional sites off the pipeline,
Tributary to Nine Mile Creek
Catchment: Condamine River

Latitude

Longitude

Site 10

-26.9509°

150.4895°

Site 11

-26.9517

150.4891

Stream Order and Geomorphology
Stream Order 1
Small drainage running northeast through open forest vegetation. No flow at time of surveys; the
watercourse was characterised by large sections of exposed bare ground. Substrates predominantly
silt/clay. No debris present within the reach of site 10 and 11. Sites are immediately downstream from
a large dam.
Erosion Risk
Moderate due to sections of exposed bare ground, however sites 10 and 11 were both reasonably flat.
Erosion likely to increase further downstream of the tributary.
Riparian Vegetation (Further detail on riparian vegetation in the pre clearance plan)
Riparian vegetation composed mainly of native grasses and macrophytes. Banks little trailing
vegetation and only slight vegetation overhang over the stream. No evidence of referrable wetlands in
the vicinity of crossing location.
Aquatic Flora and Fauna, Including Breeding Habitat
Relatively low species richness of aquatic flora. No aquatic fauna were caught in the dry season survey
as the site was dry. Sites unlikely to provide fish breeding habitat (to be confirmed in wet season
survey). Site does not support platypus and turtles.
Endangered / Vulnerable / Rare (EVR) Flora and Fauna.
Nil recorded during field surveys.
Unlikely that Murray cod (Maccullochella peelii peelii) occur at the crossing location due to the small
size of the creek and irregularity of flow.
Aquatic Values

Habitat Bioassessment Score:
Macroinvertebrate Richness:
Macroinvertebrate PET Richness:
Macroinvertebrate SIGNAL 2 Score:
Level of Disturbance:

Dry Season

Wet Season

Site 10

Site 11

Site 10

Site 11

39 (poor)
zero (dry)
zero (dry)
zero (dry)
Moderately
disturbed

30 (poor)
zero (dry)
zero (dry)
zero (dry)
Moderately
disturbed

34 (poor)
zero (dry)
zero (dry)
zero (dry)
Moderately
disturbed

34 (poor)
zero (dry)
zero (dry)
zero (dry)
Moderately
disturbed

Overall Aquatic Values:
Dry Season: low
Wet Season: low
Self-assessable Impact Risk
No colour code available due to the minor nature of the waterway, no approvals required.
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p
Sequence
q
of Works
Legend

No
No.

Program Section

Pipeline

Qtr 3 - 2012
Jul

Aug

Sep

Hyrotesting

Qtr 4 - 2012
Oct

Nov

Dec

Qtr 1 - 2013
Jan

Feb

Mar

Qtr 2 - 2013
Apr

May

Jun

Date: 12-Feb-2013

Qtr 3 - 2013
Jul

Aug

Sep

Qtr 4 - 2013
Oct

Nov

Dec

Qtr 1 - 2014
Jan

Feb

Mar

A Talinga - Condabri Gas Pipeline
Water Crossings
B Orana Spur Line
Water Crossings
C Ruby Spur Line
Water Crossings
D Condabri - Talinga Water Pipeline
Water Crossings
E Orana - Talinga Water Pipeline
Water Crossings
Key Assumptions
1-

Construction schedule is subject to land access.

2-

Activities for crossings are scheduled in the wet period (Jan-Mar) at half the normal productivity, this will reduce the number of crossings undertaken during this period. Major crossings will be delayed to drier site conditions. Activities for water crossings scheduled in the early (Nov to Dec) and late (April) wet season
periods will be subject to weather conditions, these will be monitored by daily weather inspections.

