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Relevant Condition

Reference

Comment

This crossing was added to the
scope of assessments due to
realignments on the mainline
eliminating some crossings that
were previously crossed by the
pipeline. Wet season data

b)

Wet and dry season aquatic
survey of watercourse
crossings identified in
condition (D32) a) and b) 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.

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

Assessment sheets
(Appendix A)

Section 3
AVSR

A detailed aquatic and
environmental value survey
including a description of their
condition was conducted at each
site.

9)

Identification existing or
likely endangered species
habitat

Assessment sheets
(Appendix A)

AVSR
Section 5

Section 6

Identification of existing or likely
endangered species habitat has
been provided within the plan.

h)

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

Assessment sheets
(Appendix A)

Table 7-1
Table 7-2

Site specific measures are provided
in the Aquatic Values sheet and
covers in Table 7-1and Table 7-2

Identification of site

Assessment sheets

Site specific measures are provided
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Relevant Condition Reference Comment
specific crossing method (Appendix A) in the Aquatic Values sheet and
and location ensuring that covered in Table 7-1and Table 7-2
L . Table 7-1 . e
pipeline construction and the site - specific assessment
activities do not impact on Table 7-2 sheets (Appendix A).
identified environmental
values and ecological
conditions
j) A pipeline construction Section 2.4 Construction scheduling information
schedule which includes but has been provided in this plan. The
is not necessarily limited to schedule addresses the constraints
i) Construction timing listed in the EA.
to the protected
breeding and
nesting seasons of
the Fitzroy and
White Throated
Snapping Turtles;
and
i) Minimisation of
construction
watercourses
crossings during the
wet season from
November to April.
A33) the Aquatic Values Survey Section 2.3 The route refinement process has

Report required under condition
(D31) must include a review of
the pipeline alignment to ensure
the optimal pipeline route is
selected including;

been provided in this plan

a) Minimisation of adverse
impacts on fauna and
significant habitat areas

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

¢) Minimisation of erosion and
sediment impacts

d) Maintaining water quality
and water flow
requirements, and

Maximisation of rehabilitation
success of achieving longer term
site stability.

D34) If the wet and dry season
aquatic surveys required under
condition (D31) identify a

Assessment sheets
(Appendix A)

Doc Ref: Q-1800-15-MP-0040 Revision: 2
Pipelines, Australia Pacific LNG Upstream Phase 1

Uncontrolled when printed unless issued and stamped Controlled Copy.

Plan

Page 27 of 153



Aquatic Values Management Plan

Relevant Condition Reference Comment
significant impact, the
environmental authority holder
must;
a) Review the pipeline

alignment route in

accordance with condition

(D33)
b) Amend the construction

program to minimise the

identified impact; and/ or
Identify and implement
additional site specific
management measures to
protect identified
environmental values, and/or
identify and implement
alternative pipeline
construction methods to protect
identified environmental values
D35) The holder of this - The management plan has been
environmental authority must submitted prior to commencing
provide a copy of the Aquatic pipeline construction activity(ies)
Values Survey Report required
under condition (D31) to the
administrating authority prior to
commencing pipeline
construction activity(ies)
D36) Pipeline construction - AS2885 standards and the APIA code
activity(ies) must be undertaken of environmental practice have
in accordance with Australian been incorporated into Q-1801-15-
Standard 2885 and the MP-0001 Main Pipeline EM Plan. All
Australian Pipeline Industry works must be undertaken in
Associated Code of accordance with the EM Plan. This
Environmental Practice, as Plan has been approved by
amended from time to time. DSEWPaC.
D37) The design of all creek Section 5 Australia Pacific LNG has designed
crossings and waterway barrier Table 7-1 mitigation measures in
works should take account of consideration of the requirements
the matters discussed in Table 7-2 for fish passage and in accordance

waterway barrier works
development approvals (Fish
Habitat Management
Operational Policy FHMOP 008,
DIP&F, July 2009)

Assessment sheets
(Appendix A)

with the Fish Habitat Management
Operational Policy FHMOP 008

D38) The holder of this
environmental authority must
ensure that flora and fauna are
protected and that disruption to

Section 5
Table 7-1

The proposed management and
mitigation measures are designed to
ensure that flora and fauna are
protected and that disruption to

Plan
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Relevant Condition

Reference

Comment

habitat areas are minimised
during pipeline construction
activity(ies) and pipeline
operation activity(ies)

Table 7-2

Assessment sheets
(Appendix A)

habitat areas are minimised.

D39) Rehabilitation of disturbed
riparian areas must include the
use if locally sources species
and intensive planting.

Q-1801-15-MP-0006

Rehabilitation of all disturbed areas
will be in line with the
Rehabilitation Management Plan
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1.5. Australia Pacific LNG Pipeline Project

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). The 30-year Project has the following objectives:

o Development of the Wallons gas fields in the Surat Basin in southern central Queensland
with up to 10,000 CSG wells.

e Construction and operation of approximately 525km of main gas transmission pipeline to
connect the Wallons gas fields with the LNG facility near Laird Point, Curtis Island.

e Construction and operation of an LNG facility near Laird Point on Curtis Island near
Gladstone for production and export of approximately 18Mtpa of LNG.

The main Australia Pacific LNG pipe system covers the following components:

e Main Australia Pacific LNG gas pipeline, 349km from the APLNG hub to mainline valve
(MLV)4;

e Woleebee lateral gas pipeline, 90km from the Reedy hub on Lot 34 or 35 WV774 to the
APLNG hub; and

e Condabri lateral gas pipeline, 78km from the Condabri south gas processing facility on
Lot 2 SP 179380 to the APLNG hub.

The gas transmission pipeline will be constructed and operated by Origin on behalf of Australia
Pacific LNG Pty Limited (Australia Pacific LNG). The crossing of Humpy and Targinie Creeks is
contained within the Narrows Crossing works and therefore addressed in a separate aquatic
values management plan prepared by QCLNG.

1.6. frc environmental

Australia Pacific LNG commissioned frc environmental to provide specialist technical input to the
AVMP for the gas transmission pipeline (the pipeline). Specifically, this included:

e desktop review of the pipeline alignments and previous aquatic and watercourse
information provided to the Queensland Department of Environment and Heritage
Protection (DEHP),

e 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,

e undertaking dry season (completed) and wet season (in progress) detailed in-field
aquatic ecology assessments, and

e contributing to the AVMP based on the results of the in-field assessments provided in the
Aquatic Values Survey Report (AVSR).

This AVMP has been prepared to display the summarised results of the detailed aquatic
assessments at watercourses impacted by the Australia Pacific LNG pipeline and outline the
mitigation and management measures to protect identified Matters of National Environmental
Significance (MNES) values. The AVSR provides a detailed description of the survey methods, and
results. The results are summarised in Section 3 of this plan.

Doc Ref: Q-1800-15-MP-0040 Revision: 2 Page 30 of 153
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.



Aquatic Values Management Plan Plan

2. Project Background

2.1. Watercourse Crossings

This AVMP is supported by the assessment completed under the AVSR. The AVMP addresses the
requirements of the Commonwealth and State approval conditions and specifically addresses:

e adetailed assessment of aquatic values, including identification of aquatic fauna
breeding locations;

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

e an assessment of the approvals required under the Fisheries Act 1994 with respect to
waterway barriers;

e site-specific mitigation measures for waterways where MNES habitat has been identified
or may be present; and

e adescription of the aquatic values and proposed mitigation measures for Cockatoo Creek
(Salt Pipewort).

Assessments have been undertaken in the form of desktop studies, route alignment walks
(RAWSs) and detailed in-field aquatic ecology assessments.

The main pipeline system (including the Mainline, Condabri Lateral and Woleebee alignments)
traverses three catchments, the (Figure 2.1):

e Condamine-Balonne catchment (part of the Murray-Darling Basin);
e Dawson catchment (part of the Fitzroy Basin); and

e Calliope catchment.

2.1.1. Defining a Watercourse

Three types of watercourse crossings will be intersected by the main pipeline system; minor,
major and major waterway.

The following considerations are taken into account when determining the type of watercourse;
e Peak annual return interval (ARI) flood events;
e Average flow velocities;
e Catchment area;

e 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);
e Presence of preferred or potential habitat;

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

2.1.1.1. Minor Watercourses
The minor watercourses intersected by the main pipeline system have been classified as having
at least one of the following features;

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

e A stream order between 1-2 and some mapped stream order 3’s;

- This is a measure of the relative size of streams. In accordance with the Strahler
classification, which begins at the headwater, the stream is assigned number one to
be made 1° order. As several 1* order streams converge the resultant stream
becomes 2" order. Two 2" order streams converging form 3™ order, Two 3" order
streams converging form 4" order and so on up to stream order 8 (4™ order streams
and above are considered major watercourses).

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

- Arepresentative 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 MNES species were present.

e Water feature with a catchment area less than 10km?

- 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.

Approximately 77% of the main pipeline system crossings are categorised as minor watercourses.
Detailed aquatic assessments of both dry and wet seasons were conducted at 34 sample sites
representative of these minor crossings. The outcome of these surveys determined that the
majority of these minor crossings exhibited little or no habitat capable of supporting aquatic
dependant flora and fauna species.

While the surveys confirmed the majority of the minor crossings have minimal or no aquatic
value, construction will still be adhered to the measures outlined in Table 5-1, Table 5-3 and

Table 7-1

2.2.1.1. Major Watercourses
The major watercourses intersected by the main pipeline system have been classified as having
at least one of the following features;

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

- Arriver, 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.

e A stream order equal or greater than 4 and includes a number of stream order 3’s.

- This is a measure of the relative size of streams. In accordance with the Strahler
classification, which begins at the headwater, the stream is assigned number one to
be made 1° order. As several 1° order streams converge the resultant stream
becomes 2" order. Two 2" order streams converging form 3™ order, Two 3™ order
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streams converging form 4" order and so on up to stream order 8 (4™ order streams
and above are considered major watercourses).

e Support aquatic habitat values;
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.

e Water feature with a catchment area greater than 10km?

- 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.

Approximately 33% of the main pipeline system watercourse crossings are categorised as major
watercourses. Detailed aquatic assessments of both dry and wet seasons were conducted at a
37 samples sites representative of major watercourses. All of the 4" order stream watercourses
and greater were assessed; however, only a selection of 3™ order streams were included in the
study. The results of these surveys determined that all assessed watercourses had the capacity
to support aquatic habitat during flow.
2.3.1.1. Major Waterways

A major waterway is determined based on the results of the detailed in-field aquatic ecology
surveys and if one of the following is identified;

e A MNES species is identified, or has been known to occur at the crossing;

e There is observed preferred or potential habitat for MNES.
As per the definition provided in the EPBC Approval 2009/4976 condition 26 (Note), the following
major crossings have been defined as a “major waterway’ due to the presence of potential
habitat. These features under the right conditions (high flows) have the ability to provide
preferred habitat for MNES;

e Two crossings (KP249 Callide Creek and KP334 Larcom Creek).

e Seven crossings (CKP 7.510 Trib Condamine River, CKP 12.90 Condamine River, CKP 25.8

Columboola Creek, CKP 44.81 Dogwood Creek, CKP 61.40 | Tree Creek, WKP 4.85, WKP

5.76)..
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Figure 2.1 Overview of proposed Condabri Lateral, Mainline and Woleebee Lateral Pipelines showing location of detailed in-field assessment sites.
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A total of 294 watercourse crossings will be required for the construction of the main pipeline system.
(Table 2-1). The majority (77%) of these crossings occur at minor watercourses or drainage features
(stream orders 1 and 2).

Table 2-1 Summary of watercourse / drainage feature crossings for each pipeline and stream order

Number of watercourse / drainage feature crossings
Watercourse Type*
Condabri Lateral Mainline Woleebee Lateral Total
Stream Order 1 25 114 30 169
Stream Order 2 8 35 11 54
Minor Crossings 33 149 41 223
Stream Order 3 5 39 5 49
Stream Order 4 2 12 2 16
Stream Order 5 0 2 0 2
Stream Order 6 1 2 0 3
Stream Order 7 0 0 0 0
Stream Order 8 1 0 0 1
Major Crossings 9 55 7 71
Total 42 204 48 294

*Stream orders were determined based on a review of watercourse mapping provided by DEHP. Ground truthing
stream order 1-2 crossings prior to construction may disqualify mapped crossings as watercourses and deem them
drainage features.

2.2.  Construction methodologies

2.2.1. Open Cut Trenching

The following construction activities apply to the open cut trenching methodology for watercourses
crossed by the main pipeline system;

e Clear - Access and Right of Way (ROW),
e Grade,

e Pipe Welding,

e Trenching and Pipe Laying, and

e Reinstatement.

Clearing

Clearing will be carried out to provide a safe construction ROW for vehicular movement including pipe
trucks, trenching and other construction activities. Clearing leading up to and within a crossing will take
place in two parts, as discussed below.
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Part 1 - Access track

Wherever practicable, the existing road network and private access tracks will be used to access the
proposed 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 crossings 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 extent of the flow. For low flowing
streams, flumes and/or culverts will be used to maintain the water flow until the construction activities
are completed and the watercourse will be 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.

Part 2 - Right of Way

The ROW at the site of a crossing will be minimised to a safe and practical width depending on the
condition of the site, surrounding ecology and extent of vehicle movement. While constructing on steep
banks has been largely avoided by alignment revision, at some sites it may be necessary to extend the
lead up to the bank to allow for safe access. Additional work areas will be required beyond the riparian
zone of the watercourse to allow for stockpiling of construction equipment and resources. Where
practicable the location of these additional work areas will be established in an area with the lowest
ecological value.

Grading

Grading will be undertaken to remove topsoil along the ROW immediately after clearing. The extent of
the topsoil removal will depend on the depth of the soil; however, generally will be 100mm deep unless
otherwise stipulated in the relevant soils management plan. Topsoil and vegetation material will be
stockpiled separately away from the watercourse banks.

Pipe Stringing and Welding

Following clear and grade activities the pipe materials will be delivered and strung out along the ROW.
The pipeline sections are then welded into a continuous length sufficient for the watercourse crossing.
All surface joints are cleaned and coated to prevent corrosion. The pipe is then hydrostatically tested
prior to installation. Weighted pipe (i.e. concrete coated) is used at all watercourses where buoyancy is
considered an issue; this will be determined during the preconstruction design phase.

Trenching and Pipe Laying

The trenching and pipe laying technique and equipment used at each watercourse crossing will be
dependent on the extent of flow within the watercourse. The following conditions will be taken into
consideration;

e Minor watercourse crossings with no water flow time of construction,
e Minor watercourse crossings with water flow at time of construction, and
e Major watercourse crossing open cut.

Trenching may be undertaken prior to, during or after pipe stringing, depending on logistics.

Trenches in the 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 may require the trench to be open for up to four days. In the very unlikely event, where
controlled blasting is required the trench may be open for up to six days.

Reinstatement
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The easement will be re-contoured to match the surrounding land as soon as practicable after
backfilling. Erosion and sediment controls along the banks 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, reinstatement will include stabilisation in order to prevent erosion.

Rehabilitation will be undertaken in accordance with industry practice, Q-LNG01-15-MP-0107
Remediation, Rehabilitation, Recovery and Monitoring Plan (RRMP), in consultation with landholders and
will ensure that;

e Any water ingress into trenches will be handled with pumping from the trench;
e Temporary facilities such as waterway barriers will be removed and the areas rehabilitated;

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

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

2.2.2. Trenchless Crossings (Horizontal Directional Drilling)

HDD is the primary trenchless construction methodology to be used on watercourses. HDD for the 42 inch
pipeline requires the following steps;

e Geotechnical investigations to determine ground conditions;
e Set up of drill pad, which typically requires the clearing of an area 100m x 75m (7500m?),
e Installation of the drill rig including sumps for drilling mud;

e Drilling large 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;

e The second phase entails the reaming of the large hole to increase the diameter large enough to
allow the pipeline to be pulled through;

e Clearing of the pipe string area between 500 - 700m. This clearance may not align with the ROW due
to changes in direction of the pipeline;

e Stringing, welding and testing of the pipeline as per other watercourse crossings;

e Hydro testing of the pipeline string prior to installation. Biosecurity and weed control plans as per Q-
LNGO01-15-MP-0110 Australia Pacific LNG Upstream Bio security Management Plan (BMP) will be
implemented to prevent the spread of weeds and pests during hydro testing;

e Pulling the pipe string into place within the enlarged hole;
e Disposal 20 - 30 truckloads of drilling mud as regulated waste;

e Additional stringing on the other side of the crossing 500 - 700m on existing ROW in length on
average;

o HDD will take around 3months to complete for a 36 and 42 inch diameter pipe.

HDD for a 36 and 42 inch diameter pipeline will take up to three months and likely require the following
equipment;

e Rig Unit e Water pump e Entry point slurry containment

e Drill pipe e Bentonite Storage e Cutting settlement pit

e Storage e Power generation e Cutting separation pit

Doc Ref: Q-1800-15-MP-0040 Revision: 2 Page 37 of 153

Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.



Aquatic Values Management Plan Plan

e  Slurry mixing tank
pump

Feasibility of HDD

Due to the large footprint and the risk associated with breakthroughs for a 36 or 42 inch diameter
pipeline. Locations presenting the following limitations are deemed impractical for HDD;

e Geotechnical surveys identify ground conditions are not suitable. If ground conditions are deemed
unsuitable (e.g. rock) the potential risk of a breakthrough is increased;

e Additional work areas required for drill pad and stringing of pipe outside the ROW impacting on
Regional Ecosystems (RE) or MNES threatened species or habitat;

e Pipeline easement is dictated by licensed corridors and there is no allowance for alternative
locations or additional work area. This relates to the pipeline in the CIC and GSDA licensed corridors;

e Size of the crossing versus the magnitude of the work required; and

e Prohibitive cost associated with the trenchless method technique versus the cost to implement
appropriate mitigation and reinstatement measures.

2.3. Route Refinement

The Project approval conditions require the demonstration of 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:

e 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 a pipeline alignment to minimise overall impacts. This EIS
formed the basis of Project approval by Commonwealth and State Government; and

e Route Alignment Walks (RAW) were conducted following approval of the Project EIS, where detailed
field surveys were undertaken to assess the suitability of the pipeline alignment from a
constructability and environmental perspective. The RAW surveys identified a number of areas with
particular ecological value. Based on these findings, the pipeline alignment was refined to avoid or
minimise impacts to these ecological values.

While avoidance has largely been achieved through these processes, any unavoidable ecological
constraint within the ROW identified during the pre-clearance, soil and aquatic survey’s, was
communicated to the wider study team.

A major focus for these studies was the minimisation and mitigation of potential impacts on the
ecological environment. The three tiers of, avoid, minimise and mitigate approach has been a
fundamental consideration throughout the development of the Project and has formed the basis of route
selection criteria. The route selection criteria and constraints are outlined in the Main Pipeline EM Plan
Q-1801-15-MP-0002 Table 3.1.
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2.4. Construction Schedule

The construction schedule for the main pipeline will be undertaken in separate portions, the proposed?
construction sequence is listed below;

e Condabri Lateral North, approximately KP 17 - KP 74
e Main Pipeline South, KP 0 - KP 257

e Main Pipeline North KP 257 - KP 354

e Condabri Lateral South KP 0 - KP 17

e Woleebee Lateral

The construction schedule for the listed pipeline portions is provided in Appendix D.

2.4.1. Scheduling constraints

The construction schedule has taken into consideration the timing to protect breeding and nesting
seasons of the Fitzroy River Turtle and White Throated Snapping Turtle along with minimising
construction in watercourse crossing during the wet conditions (high flow), expected during wet season
from November to April.

No construction will occur during September to October at the two crossings that have been identified as
having the potential habitat for the Fitzroy River Turtle.

For construction scheduled in the wet period, productivity will be half that of the normal rate. This will
reduce the number of crossings undertaken during this period. Activities for crossings scheduled in the
early and late wet season periods will be subject to weather conditions, these will be monitored by daily
weather inspections to determine productivity rate.

3. Agquatic Values Survey

The Aquatic Values Survey was undertaken by frc environmental in the dry season between July 2011 and
November 2011 and was repeated in the wet season between December 2011 and March 2012. The
detailed study methodology results illustrated in the AVSR are summarised in this section of the AVMP.
The complete survey results of the detailed aquatic ecology assessments are contained in the following
AVSR Appendices:

e Appendix A Survey Design - Survey Methodology undertaken by frc environmental;

e Appendix B - Habitat for Aquatic Fauna - Results from habitat condition and water quality
assessments;

e Appendix C Aquatic Flora - Macrophtye and Gilgai assessment, including Salt Pipewort;
e Appendix D - Aquatic Macro invertebrates - Macro invertebrates and macro crustacean assessment;
e Appendix E - Fish Communities - Results from available habitat surveys, including Murray Cod; and

e Appendix F - Aquatic Vertebrates - Results from assessment of turtle, Platypus and other aquatic
vertebrates’ habitat, including Fitzrpy River Turtle.

2 sequencing is subject to land access, Cultural Heritage clearance, interfacing with third party organisations.
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3.1. Methods

The aquatic ecological values of watercourses intersected by the main pipeline system are described
based on existing documentation and surveys and detailed in-field assessments.

Existing documentation and survey sources included:

e surveys undertaken for the Australia Pacific LNG Project Environmental Impact Statement (EIS);

e searches for listed threatened species (such as the EPBC Act Protected Matters Search Tool and
DERM’s Wildlife Online database), ;

e published literature;
e surveys previously completed in the region by frc environmental; and

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

Detailed in-field assessments were undertaken at a sample of representative sites. The in-field
assessments were completed at all 4™ order streams and above, with lower stream order samples
selected based on a risk assessment. The criteria for the risk assessment to determine the sample sites
for 1° to 3" stream order watercourses include habitat, erosion potential and ecological features. These
sites were selected to adequately assess the range of potential impacts along the main pipeline system.
This was determined by reviewing existing information and interpreting aerial photography. The specific
aspects of each watercourse considered include:

e catchments (Condamine-Balonne, Dawson and Calliope);
e stream order;

e canopy cover and potential habitat;

e connectivity;

e nearby sites;

e accessibility;

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

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

e Erosive nature of soils (sourced from existing mapping).

Additional sites were subsequently added to the survey program by frc environmental where it was
considered that a proposed site was insufficient as a representative sample site.

Overall, the detailed aquatic ecological surveys of the current alignment (Rev G) were completed at 66
sites during the dry season (17 sites on the Condabri Lateral, 41 sites on the Mainline and 9 sites on the
Woleebee Lateral) and at 71 sites during the wet season (19 sites on the Condabri Lateral, 42 sites on
the Mainline and 10 sites on the Woleebee Lateral) (Figure 2.1). Several sample sites in the initial
survey program could not be accessed due to access permission restrictions including site MKP263.77 as
the pipeline alignment did not intersect a watercourse at this location.

At each of the in-field assessment sites, the following surveys were completed:

e aquatic habitat, including in-situ water quality;
e aquatic flora (macrophytes);
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e aquatic macroinvertebrates;
e fish; and
e 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 AVSR.

Where a site was dry during the in-field assessment, preferred habitat and macrophytes were still
assessed. All locations were surveyed to determine the presence of preferred habitat for Platypus; no
preferred habitat for platypus was identified.

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 in Appendix A.

3.2. Aquatic Habitat

A detailed description of aquatic habitat, including habitat bioassessment scores for each in-field
assessment site, is presented in the AVSR.

3.2.1. Riparian Vegetation, Adjacent Land Use and Bank Stability

The riparian zone of watercourses crossed by the pipelines was dominated by pasture grasses, shrubs and
large trees. Riparian vegetation was similar between surveys; however, pasture grasses were largely
latent during the dry season and re-established in the wet season. Riparian vegetation is generally
considered to be in poor condition due to an extensive history clearing (Phillips & Moller 1995). The land
immediately adjacent to the riparian zone was predominantly used for grazing or agriculture, with the
exception a small number of crossings that transect State Forests Roads, bridges or culverts, water
extraction sites and river trusts activities also contribute to the disturbance within the catchments
(Phillips & Moller 1995).

Bank erosion was observed throughout the survey areas, with the highest rate of erosion at sites where
riparian vegetation had been cleared for pastoral grazing or agricultural activities (Figure 3.1). Results
are consistent with findings detailed in the State of the Rivers surveys throughout the catchments
(Phillips & Moller 1995).
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Figure 3.1 Bank erosion on the outside of a bend at site WKP66.5 on the Woleebee Lateral may be due to
clearance of vegetation.

3.2.2. Channel Diversity and Micro Habitat Features

Channel diversity was low at all sites in both seasons and generally limited to either large pools or a
series of small pools. The significant rainfall events during the wet season in early 2011 are believed to
have contributed to the large amount of pools remaining during the dry season. It is likely that dryer
years would yield less remaining pools during the dry season. This is representative of habitat in the
wider region (Phillips & Moller 1995).

Micro habitat features (i.e. structural elements) provide refuge and food for aquatic fauna such as fish,
turtles and macrocrustaceans. Micro habitat features along the Condabri Lateral Pipeline varied and are
dominated by aquatic vegetation (i.e. macrophytes), trailing bank vegetation, and / or large woody
debris (Figure 3.2). The micro habitat features along the Mainline were dominated by aquatic
vegetation (i.e. macrophytes) (Figure 3.3) at sites where water flow was present. Deep pools which
occurred at most site were water was present also provide habitat for aquatic organisms. Boulders and
cobbles also provide micro habitat features at some sites (Figure 3.4). Conversely, sites on the Woleebee
Lateral were generally dry or displaying low water levels, and low occurrence of micro habitat features..
Where water did occur, micro habitat was dominated by overhanging and trailing bank vegetation
(Figure 3.5). The coverage of macrophytes and trailing bank vegetation was generally higher in the wet
season.

Figure 3.2 Large woody debris at site CKP7.51 (Tributary to Condamine River).
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Figure 3.4 Pool habitat with boulders and micro habitat vegetation at site MKP189.23 (Pump Creek in the
Dawson catchment).
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Figure 3.5 Overhanging and trailing bank vegetation and deep pool at site WKP52.85 (Tributary to Hellhole
Creek).

3.2.3. Habitat Bioassessment Scores

Habitat bioassessment scores are determined using datasheets based on nine habitat criteria in the
Australia-Wide Assessment of River Health: Queensland AUSRIVAS Sampling and Processing Manual
(DNRM 2001). The sum of the numerical rating from each category produced an overall habitat
assessment score, which are then categorised into four classes (excellent, good, moderate and poor).

3.1.2.3. Condabri Lateral

All sites in the Condamine-Balonne Catchment displayed a moderate habitat bioassessment score, with
the exception of sites CKP37.55 (unnamed second order tributary) and CKP67.1 (Bottle Tree Creek, a
third order stream) in the dry season survey, and sites CKP44.81 (Dogwood Creek, stream order 6),
CKP52.150 (Dogwood Creek tributary, stream order 1) and CKP58 (Bottle Tree Creek, stream order 2) in
the wet season survey which demonstrated good scores (Figure 3.6). The moderate scores at most sites
were attributed to a low diversity of habitat types, low velocity to depth ratio, but a high presence of
bottom substrate and available cover. The good scores were attributed to high bank stability, limited
channel alteration, minimal deposition of fine sediments and a diverse range of habitat types.
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Figure 3.6 Habitat bioassessment scores at all sites in the Condabri Lateral Pipeline survey, and thresholds for

poor, moderate, good and excellent habitats.

3.2.2.3. Mainline Pipeline

The habitat bioassessment scores at watercourses along the mainline varied between sites and seasons.
Sites in the Dawson Catchment were either in poor, moderate or good condition, while sites in the

Calliope Catchment were either in good or moderate condition (Figure 3.7).
The poor habitat scores at sites in the Dawson Catchment were attributed to:

e limited range of habitat types;
e poor streamside cover;

e low velocity-to-depth ratio;

e high embeddedness (a high proportion of fine sediment, that smothers larger sediments if

present; and

limited presence of bottom substrate and available cover.

Overall moderate and good scores at sites were generally due to:

e arange of diverse habitat types (e.g. woody debris and vegetation);
e good availability of bottom substrate and micro habitat cover; and

e some riparian zone or channel alteration.
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Figure 3.7 Habitat bioassessment scores at all sites in the Mainline Pipeline survey, and thresholds for poor,
moderate, good and excellent habitats.

3.3.2.3. Woleebee Lateral Pipeline

All sites along the Woleebee Lateral recorded a moderate habitat bioassessment score due to limited in-
stream habitat, streamside cover and low bank stability, with the exception of sites WKP5.76 and
WKP6.9 (second and first order tributaries in the Condamine-Balonne Catchment respectively), which
demonstrated a good score due to low scouring, low deposition and good availability of streamside
cover. Habitat bioassessment scores were generally similar for both dry and wet season surveys (Figure

3.8).
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Figure 3.8 Habitat bioassessment scores at all sites in the Woleebee Pipeline survey, and thresholds for poor,
moderate, good and excellent habitats.
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3.2.4. Water Quality
Water temperature varied between sites depending on the season, time of day and specific habitat.

The pH level at survey sites on the Condabri Lateral in the Condamine-Balonne Catchment were
generally outside the ANZECC & ARMCANZ (2000) trigger threshold, however levels subtlety increased at
each site along the pipeline (in a northerly direction). However, pH levels were within the trigger
thresholds for survey sites on the Woleebee Lateral to the west. This is likely to be attributed to local
geology. The pH levels recorded in the Dawson and Calliope Catchments were generally outside the
trigger threshold. The pH levels recorded during the wet season were generally lower than pH levels in
the dry season in the Condamine-Balonne Catchment, but similar to or higher than the pH levels
recorded during the dry season in the Dawson and Calliope Catchments.

Electrical conductivity (a measure of salinity) varied between sites and often exceeded the relevant
guideline values at sites on the Condabri Lateral and Mainline. Electrical conductivity was generally (but
not always) lower during the wet season than the dry season. Electrical conductivity was likely higher in
the dry season due to concentration of salts in evaporating pools.

The concentration of dissolved oxygen at most survey sites were below the relevant guideline range,
which is not unexpected for watercourses characterised by isolated pools (DERM 2009). The
concentration of dissolved oxygen was higher at some sites during the wet season, which may be
attributed to increased plant and algae growth in these watercourses.

Turbidity levels were high and exceeded the ANZECC & ARMCANZ (2000) trigger threshold at the survey
sites in the Condamine-Balonne Catchment. Turbidity levels at survey sites in the Dawson and Calliope
Catchments were variable, but below the relevant guideline threshold, except for site WKP52.85
(tributary to Hellhole Creek) on the Woleebee Lateral (Figure 3.9). Turbidity levels varied between sites
seasons; however, was generally higher at sites during the wet season survey and is likely to be
attributed to increased rainfall and run-off.

Figure 3.9 Turbid water at site WKP52.85 (tributary to Hellhole Creek).
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3.3. Agquatic Flora

A detailed description of aquatic flora (macrophytes), including the species and cover recorded at each
detailed aquatic ecology assessment site, is presented in the AVSR.

Thirty species of macrophyte were present at survey sites on the Condabri Lateral during both surveys,
with common rush (Juncus usitatus) (Figure 3.10) and drooping spike rush (Eleocharis cylindrostachys)
(Figure 3.11), withgiant sedge (Cyperus exaltatus) present at most sites.

104 species of macrophyte were present at sites on the Mainline for both surveys. 72 macrophyte
species were found in the Dawson Catchment, seven in the Condamine-Balonne Catchment, and 51 in the
Calliope Catchment. 23 species of macrophyte were present at sites on the Woleebee Lateral. In all
catchments, macrophyte species richness and cover at each crossing site was generally attributed to
habitat and water quality at the site. Macrophyte richness and cover was generally higher in the wet
season..

Emergent macrophytes were the most common growth form at all sites. Submerged and floating
macrophytes were observed at three sites in the Condamine-Balonne Catchment on the Condabri Lateral
during the dry season, with submerged macrophytes recorded at two sites in the wet season (no floating
macrophytes were recorded in the wet season).

At the survey sites in the Calliope Catchment, three species of submerged macrophyte were identified
during the dry season and five species in the wet season. There was one species of free-floating
macrophyte in the dry season and two in the wet season. This diversity is consistent with an
environmental assessment undertaken by DERM (2005), which indicated that macrophyte communities in
the Calliope River Catchment were diverse and of high ecological value.

In the Dawson Catchment, three species of submerged macrophyte, one species of free-floating
macrophyte and two species of floating-attached macrophyte were recorded in the dry season. During
the wet season five species of submereged macrophyte, three species of free-floating macrophyte and
one species of floating-attached macrophyte was observed.

Only emergent species were recorded on the Woleebee Lateral.

The limited number and low cover of submerged and floating macrophytes in the watercourses reflected
their ephemeral nature and suggested that water levels fluctuate 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); whereas, emergent forms are more tolerant to dry conditions.
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Figure 3.11 Drooping spike rush (Eleocharis cylindrostachys).

3.3.1. Exotic Species

Typha spp. (bulrush / cumbungi), which was present at one site on the Condabri Lateral and two sites on
the Mainline is not a declared weed under Queensland legislation, but can become a pest species.

Three declared weeds were identified along the Mainline Pipeline, including:
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Protection and Biodiversity Conservation Act 1999 (EPBC Act), or Queensland’s Nature Conservation Act
1992.

No species, listed under the EPBC Act or Queensland’s Nature Conservation Act 1992 were caught. No

preferred habitat for the boggomoss snail (Adclarkia dawsonensis) was recorded within the ROW during
the surveys.

Figure 3.16 Freshwater prawn, caught in the Condabri Lateral Pipeline, Mainline Pipeline, and Woleebee
Lateral Pipeline surveys.
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Figure 3.17 Common yabby caught in the Condabri Lateral Pipeline, Mainline Pipeline, and Woleebee Lateral
Pipeline surveys.

3.5. Fish

A detailed description of fish communities, including the species and abundance caught at each survey
site, is presented in the AVSR.

Eleven species out of a known 25 to exist in the Condamine Balonne Catchment were caught in the dry
season field survey (Figure 3.1). The most abundant species caught in the Condamine-Balonne
catchment were:

e mosquitofish (Gambusia holbrooki) (Figure 3.18),
e carp gudgeons (Hypseleotris spp.) (Figure 3.19), and
e spangled perch (Leiopotherapon unicolor) (Figure 3.20).

Thirteen species of fish were caught in the Dawson Catchment out of a known 20 species (Figure 3.2) and
15 species were caught in the Calliope Catchment out of a known 32 species (Figure 3.3). The most
abundant and widespread species in these catchments were:

e Agassiz’s glassfish (Ambassis agassizii) (Figure 3.21)

e carp gudgeons

e purple spotted gudgeon (Mogurnda adspersa) (Figure 3.22), and

e eastern rainbowfish (Melanotaenia splendida splendida) (Figure 3.23).

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. The abundance of fish was the
highest in Cockatoo Creek in the dry season and Pump Creek in the wet season (both in the Dawson
Catchment), although diversity was highest at Alarm Creek in the dry season and Gravel Creek in the wet
season (both in the Calliope catchment).
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Juvenile fish were present at most sites, indicating that most of the watercourses crossed by the
pipeline could provide breeding habitat. The mitigation measures presented in Section 5 have been
developed based on the assumption that all watercourse crossing sites contain fish breeding habitat.

Figure 3.18 Mosquitofish, caught in the Condabri Lateral Pipeline, Mainline Pipeline, and the Woleebee Lateral
Pipeline surveys.
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Figure 3.19 Western carp gudgeon, caught in the Condabri Lateral Pipeline, Mainline Pipeline, and the
Woleebee Lateral Pipeline surveys.

Figure 3.20 Spangled perch, caught in the Condabri Lateral Pipeline, Mainline Pipeline, and the Woleebee
Lateral Pipeline surveys.
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Figure 3.21 Agassiz’s glassfish, caught in the Condabri Lateral Pipeline, Mainline Pipeline, and the Woleebee
Lateral Pipeline surveys.

Figure 3.22 Purple spotted gudgeon, caught in the Mainline Pipeline surveys.
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e

Figure 3.23 Eastern rainbowfish, caught in the Mainline 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 species

Ambassidae
Ambassis agassizii
Antherinidae

Craterocephalus
aciculums

Craterocephalus
stercusmuscarum

Clupeidae
Nematalosa erebi
Cyprinidae

Carassius auratus ?
Cyprinus carpio ?

Eleotridae

Hypseleotris galii
Hypseleotris klunzingeri
Hypseleotris sp.
Hypseleotris sp. 2
Mogurnda adspersa
Philypnodon grandiceps

Melanotaeniidae

Melanotaenia duboulayi

Melanotaenia fluviatilis

Galaxiidae

Galaxias olidus
Gadopsidae

Gadopsis marmoratus
Percichthyidae

Macquaria ambigua

Maccullochella peelii
peelii

Plotosidae

Neosilurus hyrtlii
Tandanus tandanus

Common Name

Agassiz’s glassfish

Darling River hardyhead

fly-specked hardyhead

bony bream

Goldfish
common carp

firetail gudgeon
western carp gudgeon
Midgley’s gudgeon
Lake's carp gudgeon
purple spotted gudgeon
flathead gudgeon

crimson-spotted
rainbowfish

Murray River
rainbowfish

mountain galaxias

river blackfish

golden perch
Murray cod

Hyrtl's tandan
freshwater catfish

Condamine - Balonne

Catchment

S

AN N N NN

Current Survey

AN NN AN

AN
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Family species

Poecilidae

Gambusia holbrooki
Poecilia reticulata @

Retropinnidae
Retropinna semoni
Terapontidae

Bidyanus bidyanus

Leiopotherapon unicolor

Common Name

Mosquitofish
Guppy

Australian smelt

silver perch
spangled perch

Condamine - Balonne

Catchment

Current Survey

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

a

b

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

Table 3-2 Fish species known from the Dawson Catchment, and their presence/ abundance in the survey area.

Family species

Ambassidae
Ambassis agassizii
Antherinidae

Craterocephalus
stercusmuscarum

Clupeidae
Nematolosa erebi
Cyprinidae
Carassius auratus °
Eleotridae

Hypseleotris sp.
Hypseleotris sp. A
Hypseleotris klunzingeri
Mogurnda adsepersa
Oxyeleotris lineolata
Philypnodon grandiceps

Melanotaeniidae

Melanotaenia splendida
splendida

Osteoglossidae

Scheropages leichardti

Common Name

Agassiz’s glassfish

fly-specked hardyhead

bony bream

Goldfish

carp gudgeon

Midgley’s gudgeon
western carp gudgeon
purple spotted gudgeon
sleepy cod

flathead gudgeon

eastern rainbowfish

southern saratoga

Dawson Catchment

NN N N XN KN A\

N\

Current Survey

NN XN KN
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Family species Common Name Dawson Catchment Current Survey

Percichthyidae

Macquria ambigua golden perch v’ -
oriens

Plotosidae

Neosilurus hyrtlii Hyrtl's tandan v’ v’
Porochilus rendahli Rendahl’s catfish v’ -
Tandanus tandanus freshwater catfish v’ v’
Poecillidae

Gambusia holbrooki ° Mosquitofish v’ v’
Poecilia reticulata ? Guppy v -

Pseudomugilidae
Pseudomugil signifer pacific blue eye v’ v
Terapontidae

Leiopotherapon unicolor spangled perch v v
Scortum hillii leathery grunter v’ -

Sources: (Berghuis & Long 1999; frc environmental 2007; Marsden & Power 2007; Ecowise 2008; frc environmental
2008)

a

exotic non-indigenous species

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

Table 3-3 Fish species known from the Calliope Catchment, and their presence/ abundance in the survey area.

Family species Common Name Calliope Catchment Current Survey

Ambassidae

Ambassis agassizii Agassiz's glassfish v’ v

Ambassis marianus Estuary glassfish v -

Anguillidae

Anguilla reinhardtii marbled eel v v

Atherinidae

Craterocephalus fly-specked hardyhead v v
stercusmuscarum

Apogonidae

Glossamia aprion mouth almighty v v’

Neoarius graeffei blue catfish v -

Centropomidae
Lates calcarifer Barramundi v’ -

Doc Ref: Q-1800-15-MP-0040 Revision: 2 Page 63 of 153
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.



Aquatic Values Management Plan

Plan

Family species

Clupeidae
Nematalosa erebi

Eleotridae
Gobiomorphus australis

Hypseleotris compressa
Hypseleotris spp.

Morgunda adspersa

Gobiidae
Glossogobius giuris

Redigobius bikolanus

Hemiramphidae
Arrhamphus sclerolepis

Kuhliidae
Kuhlia rupestris

Lutjanidae
Lutjanus

argentimaculatus
Megalopidae
Megalops cyprinoides

Melanotaeniidae

Melanotaenia splendida
splendida

Monodactylidae
Monodactylus argenteus

Mugil cephalus

Plotosidae
Neosilurus hyrtlii

Tandanus tandanus

Poecilidae
Gambusia holbrooki

Poecilia reticulate 2

Pseudomugilidae
Pseudomugil signifier

Scatophagidae
Scatophagus argus

Selenotoca

Common Name

bony bream
striped gudgeon
empire gudgeon
carp gudgeons

purple-spotted gudgeon

tank goby
speckled goby

snub-nosed garfish

jungle perch

mangrove jack

ox-eye herring

eastern rainbowfish

Diamondfish

sea mullet

Hyrtl’s catfish

freshwater catfish

Mosquitofish
Guppy

pacific blue eye

spotted scat

striped scat

Calliope Catchment

NN N KN A\

NN

Current Survey

NN XN

A
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Family species Common Name Calliope Catchment Current Survey

multifasciata

Scorpaenidae
Notesthes robusta Bullrout v’ -

Terapontidae

Amniataba percoides barred grunter v v

Leiopotherapon spangled perch v v
unicolour

Terapon jarbua crescent grunter v -

Sourees: (DERM 2011a)

& exotic non-indigenous species

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

3.5.1. 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 exotic and/or noxious.

The mosquitofish was caught at 11 of the 19 sites in the Condamine-Balonne Catchment and two sites in
the Dawson Catchment. 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 in the dry season, but were lower in abundance during the wet season.

The goldfish (Carassius auratus) was caught at site CKP25.8 (Columboola Creek) in the Condamine-
Balonne Catchment in the dry season survey, though it is also known to exist in the Dawson Catchment
(Table 3-2). The goldfish is not declared as noxious, but it is listed under schedule 6 of the Fisheries
Regulation 2008.

Carp (Cyprinus carpio) are a declared noxious species and are known to occur in the Condamine-Balonne
Catchment, and were recorded in the Condamine River during the wet season survey (they were not
caught in the lower-order streams). Guppies (Poecilia spp.) are an exotic species known from the
Condamine-Balonne and Dawson Catchments, but they were not recorded in dry season surveys.

3.5.2. 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.

3.5.3. Ecology of Fish in Survey Area

Each fish species found in the survey area require some micro habitat for shelter or for reproduction. A
variety of micro habitat features were recorded (e.g. woody debris and substrate diversity), providing
capacity to support diverse macroinvertebrate communities, which are essential prey for many of the
fish in the survey area. Most of the species in the survey area are capable of tolerating a broad range of
water quality conditions. The common fish species are tolerant and capable of living in water with low
dissolved oxygen, high conductivity and relatively high turbidity (Pusey et al. 2004).

Most of the species present in the study area are potadromous (complete entire life cycle in freshwater),
with some amphidromous species (move freely between freshwater and saltwater during their life cycle)
and catadromous species (live in freshwater and migrate to saltwater to spawn).

Many of the fish known in the region are native to intermittent and ephemeral systems of central and
western Queensland, 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
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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. The
majority of fish movement / migration and spawning are likely to occur in the wet season; however,
many species can reproduce throughout the year when conditions are suitable.

Further details on the ecology of each species caught are presented in the AVSR.
3.6. Turtles

3.6.1. Condamine-Balonne Catchment

No turtles were caught or sighted in the Condamine-Balonne catchment and no obvious turtle nesting
banks were observed. There was an obvious lack of preferred and potential habitat for turtles within
the ephemeral waterways of the catchment.

Within the Condamine-Balonne Catchment, four species of turtle have been recorded (DERM 2011a):

e broad-shelled river turtle (Chelodina expansa),

e snake-necked turtle (Chelodina longicollis),

e saw-shelled turtle (Wollumbinia latisternum), and
e Murray turtle (Emydura macquarii macquarii).

The broad-shelled river turtle and the Macquarie turtle were identified from the Condamine Catchment
in the APLNG 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).

3.6.2. Dawson Catchment

The Fitzroy Basin has a high conservation value with respect to freshwater turtles, as there are many
species endemic to the region. Six species have been recorded in the Fitzroy Basin, with all six also
having been recorded in the Dawson catchment (Limpus et al. 2007):

e  Krefft’s river turtle (Emydura macquarii krefftii),
e Fitzroy River turtle (Rheodytes leukops),

e white-throated snapping turtle (Elseya albagula),
e broad-shelled river turtle (Chelodina expansa),

e snake-necked turtle (Chelodina longicollis), and
e saw-shelled turtle (Wollumbinia latisternum).

No turtles were caught or sighted in the Dawson catchment. Most of the crossings were ephemeral and
did not provide the preferred habitat for turtles. While no survey sites displayed evidence of preferred
habitat or breeding habitat for the Fitzroy River turtle or White- throated snapping turtle, one site was
identified as having potential habitat (presence of deep pool) for the Fitzroy River Turtle (MKP249
Callide Creek).

3.6.3. Calliope Catchment

Within the Calliope River Catchment, only three species of turtle have been recorded (DERM 2011d):
e Krefft’s river turtle (Emydura macquarii krefftii),
e white-throated snapping turtle (Elseya albagula), and

e saw-shelled turtle (Wollumbinia latisternum).
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Two Krefft’s river turtles were caught at site MKP334.61 (Larcom Creek in the Calliope Catchment) in
the dry season. Based on tail length, one individual was female (Figure 3-24) and one was male. Two
Krefft’s river turtles were also sighted at this site in the dry season. There was no breeding habitat (e.g.
sandy banks) at this crossing. While the Fitzroy River turtle and white-throated snapping turtles have not
been recorded in the Calliope Catchment, it is possible that MKP334.61 Larcom Creek could provide
potential habitat (deep water and pool habitat) for Fitzroy River turtle. The low abundance of turtles
caught and sighted in the surveys is likely to be due to the lack of preferred habitat for turtles within
the ephemeral waterways of the survey area.

Figure 3.24 Female Krefft’s river turtle at site MKP334.61 (Larcom Creek).

3.7. Other Aquatic Vertebrates

No platypus (Ornithorhynchus anatinus) were sighted during targeted observational surveys conducted
during the dry season at the sites considered to contain permanent water and preferred habitat for
platypus(Condamine and Calliope rivers). While platypus are considered a priority species in the survey
area, their distribution is very sparse in the region (BAAM 2009). There was a lack of preferred habitat
for platypus within the ephemeral waterways of the survey area.

No other aquatic vertebrates were recorded.

3.8.  Migratory Species

No active breeding places for migratory species were observed in proximity to the watercourses crossed
by the pipelined during the detailed aquatic assessments.

Works carried out for the Threatened Fauna Management Plan (TFMP) (Q-LNG01-15-MP-0113) developed
to meet conditions 8 to 13 of the EPBC identified nine migratory species known to occur in the vicinity of
the pipeline corridor. The specific requirements for managing these nine migratory species are set out in
the TFMP. The TFMP has been approved by DSEWPaC and is available on the Australia Pacific LNG
website http://www.aplng.com.au/environment/management-plans.
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Detailed pre clearance ecological surveys required under condition 5- 7 of EPBC2009/4976 approval are
being undertaken, and as a requirement of condition 8-10, if migratory species or preferred habitat is
identified then a separate management plan for the species will be submitted to the authority.

3.9. Summary of Aquatic (Ecological) Values

The biological values of aquatic ecosystems within the study area are considered to be 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 affected 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,
disturbance from cattle, road crossings (that can restrict passage of fish and other aquatic fauna) and
presence of exotic species.

Physical water quality in the study area is poor to moderate during the surveys and was characterised by
variable conductivity, high turbidity and low dissolved oxygen levels. Biodiversity is moderate, with fish
and macroinvertebrate species tolerant to varying and often harsh conditions dominating communities in
the study area. Nevertheless, the major crossings (stream order 4 and above, with some stream order
3’s) within the study area provide preferred and breeding habitat for the fish species 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 only recorded in Larcom Creek. There was a lack of preferred habitat for turtles in the
ephemeral watercourses of the study area, and no breeding habitat (e.g. sandy nesting banks) was
observed adjacent to the potential habitat for turtles.

No aquatic MNES flora or fauna were recorded during the detailed surveys.

Doc Ref: Q-1800-15-MP-0040 Revision: 2 Page 68 of 153
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.



Aquatic Values Management Plan Plan

4. Potential Impacts of Open Cut Crossing

4.1. Operation of Vehicles and Equipment

4.1.1. Fuel Spills

Both diesel and petrol are toxic to aquatic flora and fauna at relatively low concentrations. 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 which enters the waterways (in the
order of tens or hundreds of litres) is likely to have a locally significant adverse impact on both flora and
fauna. The extent of the impact will depend on the quantity of fuel entering the watercourse and the
volume of water flow.

Risks associated with the spillage of fuels and other contaminants can be substantially reduced, if not
eliminate by implementing the mitigation measures outlined in Table 5-3.

No residual impacts from spilt fuels and oils are expected where fuels and oils have been managed in
accordance with Australian Standard 1940-2004 and any spills have been effectively cleaned.

4.2. Vegetation Clearing and Earthworks

There is a high potential for soil erosion and sedimentation following clearing and grade activities.
Impacts may be intensified due to the intense seasonal rainfall and soil characteristics of the specific
site. Runoff could lead to impacts to aquatic ecology through increased turbidity and elevated nutrient
levels, as well as alteration of aquatic habitats.

4.2.1. Increased Turbidity

Clear and grade and ancillary earthworks have the potential to increase sediment runoff to creeks,
resulting in elevated turbidity. Increased turbidity may negatively impact fish and macroinvertebrates,
as 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).

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 limit macrophyte growth at both the crossing locations and downstream waters.

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 site-specific
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 structures are 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.

Doc Ref: Q-1800-15-MP-0040 Revision: 2 Page 69 of 153
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.



Aquatic Values Management Plan Plan

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 are generally not
characterised as flowing waters. 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 effectively implemented, it is unlikely that habitat
availability will decrease.

A decrease in habitat availability for aquatic fauna would lead to a decline in the abundance and
diversity of both macroinvertebrate and fish communities in the creeks and potentially flow on to
dependant predators (such as birds, reptiles and small mammals). The rehabilitation and revegetation
of riparian zones and the stabilisation of earthworks using vegetation upon the completion of each
watercourse crossing may offset the potential decrease in available habitat.

4.3. Creek Crossings

The construction of temporary crossings for pipelines and tracks may disturb sediments, leading to
increases in localised turbidity and sediment deposition. Impacts will be minimal or absent when
construction is carried out during the dry to low flow conditions. A localised loss of aquatic flora may be
expected within the construction footprint. Habitat disturbance will be localised and is considered
minimal to both a local and regional contexts, as appropriate control measures will be implemented.
Prior to the construction of crossings and subsequent rehabilitation, the newly formed bed and banks on
the higher order streams may continually erode due high flow events during the wet season. This may
result in an increase in channel width and a loss in channel definition.

4.3.1. Pipelines

Open trench construction methodology for pipeline and access track crossings is the preferred method
during low and no flow periods, as impacts to aquatic ecology will be minimal to absent. A temporary
waterway barrier works approval will be required for construction of access tracks and the open trench
pipeline crossings where flow is prevented, at sites with a large bank full stream width (i.e. the width
between the top of the high flow banks, as defined in DEEDI 2010, refer to site assessment sheets in
Appendix A). 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.

For watercourse crossings occurring in the wet season, open trench construction is the preferred
construction method for Minor crossings and only where low to moderate flows occur at Major crossings.
Construction sites will be isolated and flows are to be diverted around the workspace.

Impacts associated with this will be minimised if the waterway barrier and flow diversion is designed in
accordance with the Australian Pipeline Industry Association Code of Practice and other relevant
standards (e.g. AE 2001; APIA 2009).

4.3.2. Access Tracks

Bed-level ford crossings are considered suitable for use as access tracks on the first and second order
streams, where they are designed and constructed in accordance with the Code for Self-assessable
Development: Minor Waterway Barrier Works (DEEDI 2010).

Where waterway crossings are constructed during high flows, flumes (pipe culverts) will be installed to
facilitate flow. Flumes will be utilised to maintain fish passage for crossings at 3™ order streams and
above, irrespective of season.

4.3.3. Water quality monitoring

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

Parameter Units Queensland ANZEC C &
Water . L . . ARMCANZ
Quality Water Quality Objectives for Fitzroy Basin Trigger
Guidelines Values
Central Upper Lower Callide
Queensland Dawson Dawson Creek
temperature °C - - - - -
pH pH units 6.5-8 6.5-8.5 6.5-8.5 6.5-8.5 6.5-7.5
electrical usS/cm 9702 370 340 1150 30-350
conductivity
turbidity NTU 50 50 50 50 2-25

Source DERM (2009), DERM (2011) and ANZECC & ARMCANZ (2000)

?  based on preliminary guideline value for the Central Coast South region
- not available

puS/cm = microSiemens per centimetre

NTU = nephelometric turbidity unit

Results of any parameter that exceeds 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 conducted 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

The disposal method for hydrotest water will depend on the nature of its constituents.

Specific management measures will be implemented taking into account the chemical nature of the
products used and that of the receiving environment, as well as other environmental considerations prior
to any release. The water quality limits for disposal to land are presented in Table 4-2 Limit for the
disposal of hydrostatic test water to land. Soil management measures will be detailed in the Soils
Management Plan (SMP) and environmental line lists to prevent impact to soils of hydrotest water.

Suitable hydrotest water discharge locations will be identified and assessed with landowners and the
administering authorities.

Engineering controls such as scour protection and flow volume/rates will be maintained when
discharging to land to minimise erosion. All controls will be implemented and maintained as per the Site
Environmental Plan Erosion and Sediment Control (SEP-ESC, to be developed).

Table 4-2 Limit for the disposal of hydrostatic test water to land®

Parameter Maximum Value

pH 6.5-8.5 (Range)

3 Disposal limits in line with EA condition D74 of Environmental Authority PEN101808610
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5. Mitigation and management of impacts
The objectives of the mitigation and management relating to Minor and Major crossings is to;

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

e Protect flora and fauna during construction and operation, including reduction or disruption to any
preferred or potential habitat for listed species such as MNES;

e Rehabilitate disturbed riparian areas including use of locally sourced species.

As conditions and potential impacts of crossings vary between minor and major, relevant measures have
been developed to ensure objectives outlined above are meet during the construction of pipelines and
access tracks across waterways.

5.1.  Minor Crossings

The majority of minor crossings can be classified as drainage features and not watercourses. These
drainage features are unlikely to support aquatic values or any preferred habitat for listed species.
These watercourses will be crossed during no to low flow. The implementation of general mitigation
measures (Table 5-3) during regular climatic conditions are required to ensure objectives listed above
are achieved.

The specific requirements detailed in Table 5-1 will be implemented to mitigate the potential impacts to
protected species or aquatic values during seasonal fluctuations.

Table 5-1 Minor Crossing Management Plan

Management measures to be implemented to minimise impact on protected species where
construction is outside the dry season

e Construction where reasonably practicable will be minimised during periods of high rain fall.

e Weather conditions during construction will be monitored around the crossing and adjacent
areas. Schedulers will remain vigilant regarding flood warnings, receiving daily weather
reports and subscribing to flood warning services where available.

e Environmental Advisor will inspect® crossings and verify that no protected aquatic dependant
flora or fauna are present prior to works being undertaken. Inspections will focus on the
following;

- Condamine Catchment - Flowing or standing water, which has the potential to
accommodate Murray Cod, and

- Dawson/ Fitzroy/ Calliope Catchments - Flowing or standing water, which has the
potential to accommodate Fitzroy River turtle and white-throated snapping turtle

e Implement mitigation measures outlined in Table 7-1.

e All relevant measures outlined in Table 5-3 are to be implemented.

4 Detailed assessments have determined that these crossings do not have preferred to not s habitat for MNES.
However inspections at the time of crossing will be undertake to verify presence.
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5.3.  General Mitigations - All Crossings

Key mitigation/ management measures and corrective actions to be implemented at crossings impacted
by pipeline activities are outlined in Table 5-3. 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 site assessment
sheets (Appendix A).

Table 5-3 Key mitigation and management measures to be implemented at all crossings
Management measures to be implemented during operation of the main pipeline

e Routine inspections of crossings will be conducted to ensure riparian vegetation has
developed in accordance with the rehabilitation plan.

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

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

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

e Riparian vegetation will be maintained in accordance with the rehabilitation plan and
RRRMP.

e Measures, as set out in the Mainline Environmental Management Plan (Q-1801-15-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.

e |f water is required during operations any water extraction pumps will be fitted with filters
to ensure that translocation of noxious fish species is avoided.

Management measures to be implemented to mange flow and fish passage during
construction

e Crossings will be constructed during no to low flow periods.

e Open cut will only occur during high to moderate flows in crossings when Table 6-4 has
identified it as a suitable construction technique.

o |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 Fish Habitat Management Operational Policy FHMOP008 Waterway
barrier works development approvals 2009.

e 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, as determined by the pre
clearance survey,

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

- Ensuring work area is rehabilitated once the crossing is removed, including re-
instatement of the bed and bank shape and revegetation of the banks.

o |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 aguadam), and

- be made impermeable by using polyethylene liner and sand bags.

e 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 aguatic disease);

- handling of protected turtle species during construction is to be conducted by
personnel who hold a rehabilitation permit (Qld Nature Conservation Regulation
2006). Handling will comply with the conditions of the relevant permit;

- fish, macrocrustaceans and turtles captured 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.

e 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.

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

e Rehabilitation of micro habitat features will be undertaken during and prior to the removal
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of the waterway barrier. This will include as appropriate:
- bed and bank re-profiling;
- stream bed rehabilitation; and

- re-instatement of micro habitat features such as boulders and large woody
debris.

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

Pre-clearing surveys will be undertaken by qualified terrestrial ecologists in accordance with
the requirements of EPBC2009/4076 condition 5- 7.

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

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

e The riparian vegetation to be maintained at watercourses until construction was imminent. If
re-growth trees within this buffer require removal, it should be done by hand.

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

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

e All watercourses with fringing riparian woodland or floodplain eucalypt woodland will be
crossed at right angles to minimise the distance transected. Clearing widths will not exceed
35m within this habitat.

e 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.

e Migratory species are addressed in the TFMP (Q-LNG01-15-MP-0113).

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

e Construction at crossings that have potential habitat for the endangered Fitzroy River turtle
(Rheodytes leukops) will not occur during September - October to minimise impacts on
breeding and nesting (Callide Creek and Larcom Creek)

e 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 Table 11.9
Weed and pest management plan p 115 of the approved Q-1801-15-MP-0002 APLNG Main
pipeline EM Plan.

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

e Rehabilitation and revegetation will be undertaken as soon as construction is completed and
will promote plant growth and maintain groundcover.

e 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 rehabilitation plan (Q-1801-15-MP-0006).

e 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

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

water temperature,
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conductivity,
pH, and
turbidity.

Two sites will be monitored at each creek crossing construction location: where access
allows 50 m upstream of the construction site, and one 50 m downstream. The results 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 control measures will be installed in accordance with the Soils and Erosion
management plan p 64 Table 10-5 of the Mainline Environmental Management Plan (Q-1801-
15-MP-0002)

Sediment fencing 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, as appropriate and advised by the soils expert.

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
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 contaminant 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

Doc Ref: Q-1800-15-MP-0040 Revision: 2

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.
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e Visual monitoring of hydrocarbons (slicks or sheens on the water), sediment deposition,
erosion and bank stability downstream of watercourse crossings.

e 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 monitoring program (Q-1801-15-MP-0006).

e 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 after 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.

e 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

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

e At no stage will hydrotest water be released directly to surface waters.
e All hydrotest water disposed will be in accordance Table 4-2.
Corrective Actions to be implemented at watercourses

e Where erosion and sediment control devices are found to be not in accordance with the
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.

e 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.

o |If weed or pest species are detected within project areas, corrective action must be
undertaken in accordance Table 11.9 Weed and pest management plan p 15 of the approved
Q-1801-15-MP-0002 APLNG Main pipeline EM Plan. 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.

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

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

e Additional rehabilitation and/ or revegetation of disturbed areas must be undertaken in
accordance with the rehabilitation plan.
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6. Matters of National Environmental Significance

This section identifies the potential impacts of pipeline construction activities on MNES. General
mitigation measures as set out in Section 5 will be applied at all crossings. More detailed mitigation
measures relevant to each crossing site are provided in the site assessment sheets (Appendix A).

6.1. 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). While it was not recorded during the detailed
in-field assessments, it may be present in the waterways of the Condamine-Balonne catchment crossed
by the Condabri Lateral, southern end of the Mainline and western half of the Woleebee Lateral.

6.1.1. Preferred habitat, Microhabitat and Distribution for Murray Cod

The Murray cod is found in a range of warm-water habitats in the waterways of the Murray Darling Basin
(DEWHA 2007). 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, its preferred
habitat is in deeper-water around micro habitat features such as boulders, logs, undercut banks and
overhanging vegetation (Allen et al. 2002). Woody debris is a particularly important micro habitat
feature to this species, with adults establishing home “territories’ around a particular woody feature
(DEWHA 2007). Murray cod are predators that feed on a variety of prey according to taxon density,
including microcrustaceans, macrocrustaceans, invertebrates and other fish (including the introduced
carp and goldfish) (DEWHA 2007). 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 2007).No Murray cod were 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). Murray cod numbers in
these upper tributaries are believed to be on the decline due to the decrease in water quality (Kearney
& Kildea 2001). In-stream structures such as permanent weirs are likely to impact movement and
migration of Murray cod. Stocking programs have been established to bolster the number of individuals
within the Murray Darling Basin with a number of stocking impoundments on the Condamine River,
including:

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

While the Murray cod is known to occur in the Condamine River and has the potential to exist in the
larger (third order and above) watercourses crossed by the main pipeline system, it is considered
unlikely that the presence of the Murray cod at the crossing locations will be permanent due to the lack
of preferred habitat. Moreover, if the Murray cod was present at the crossing sites, its presence is likely
to be transitory.

6.1.2. 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 favour the same preferred
habitat and occupy residency in 1-3 ‘home’ areas (Jones & Stuart 2007). The Murray cod undertake
freshwater migrations for spawning, with adults moving upstream to spawn and juveniles moving
downstream for dispersal (Cotterell 1998a). This movement typically occurs in spring and summer
(Cotterell 1998a).

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
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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, with strong year classes typically recorded in years following high flow events (Humphries
2005; Koehn & Harrington 2006). 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 15°C 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 active drifters that 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, available food, habitat
availability and predation (Koehn & Harrington 2006).

6.1.3. Likelihood of Impacts to Murray Cod

The Murray cod is listed as vulnerable under the EPBC Act. The MNES significant impact criteria for
vulnerable species and an assessment of the potential for a significant impact on this species as
a result of constructing and operating a gas transmission pipeline is presented in
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Table 6-1. An activity is considered likely to have a significant impact if there is a high possibility that it
will meet one of these criteria. The likelihood of impact has been assessed based on the results of the
detailed in-field surveys and the proposed mitigation and management measures outlined in Section 5,
more specifically:

e use of HDD at the Condamine River crossing;

e open-cut construction during the dry season where practical;

e watercourse barriers designed in accordance with DAFF guidelines to maintain fish passage; and
e rehabilitation of micro habitat features (such as boulders and wood debris) after construction.

In summary, the construction and operation of the pipeline will not have a significant impact on this
species.
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Table 6-1 Matters of National Environmental Significance (MNES) Significant Impact Criteria for vulnerable

Species, and the likelihood of impacts to Murray Cod

Reason

MNES Impact Likelihood
Criteria of Impact
Lead to a long Unlikely

term decrease in
the size of an
important
population’ of a
species

Murray cod were not caught or observed in the field survey.
While Murray cod may occur in the Condamine River and
larger watercourses (third order and above) at some times
during the year, the crossing locations on these
watercourses are unlikely to support an important
population within the catchment.

Preferred habitat for the species is not present, the
presence of potential habitat of Murray cod is limited in the
study area; therefore the presence of this species is less
likely.

The crossing locations are highly unlikely to support an
important population of this species.

Mitigation measures such as the use of HDD at the
Condamine River and construction of the crossing at larger
watercourses (third order and above) in the dry to low flow
conditions will reduce the likelihood of impact to Murray
cod.

Reduce the area  Unlikely
of occupancy of

an important

population

Murray cod were not caught or observed in the field survey.
While Murray cod may occur in the Condamine River and
larger watercourses (third order and above) at some times
during the year, the crossing locations on these

watercourses are unlikely to support an important
population within the catchment.

e Preferred habitat for the species is not present, the
presence of potential habitat of Murray cod is limited in the
study area; therefore the presence of this species is less
likely.

e The crossing locations are highly unlikely to support an
important population of this species.

e There will be no direct impacts to preferred habitat of
Murray cod in the Condamine River as trenchless
construction methods (HDD) will be used at the Condamine
River. Micro habitat features (such as large woody debris)
removed during open trench construction on other
watercourses will be replaced after construction.

" 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 of Impact

Likelihood

Reason

Fragment an
existing
important
population into
two or more
populations

Unlikely

Adversely affect
habitat critical to
the survival of a
species

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
larger watercourses (third order and above) at some times
of the year, the crossing locations on these watercourses
are unlikely to support an important population within the
catchment.

Preferred habitat for the species is not present, the
presence of potential habitat of Murray cod is limited in the
study area; therefore the presence of this species is less
likely.

The crossing locations are highly unlikely to support an
important population of this species.

While open trench 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 in the Condamine River and
larger watercourses (third order and above) at some times
of the year, the crossing locations on these watercourses
are unlikely to support an important population within the
catchment.

Preferred habitat for the species is not present, the
presence of potential 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 (HDD) will be used for the Condamine River due to
Cultural Heritage constraints.

The proposed open trench construction activity on other
watercourses will only require temporary removal of a
small area of micro habitat features such as large woody
debris. 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
larger watercourses (third order and above) at some times
of the year, the crossing locations on these watercourses
are unlikely to support an important population within the
catchment.

Preferred habitat for the species is not present, the
presence of potential habitat of Murray cod is limited in the
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MNES Impact Likelihood Reason
Criteria of Impact
study area.

e The crossing locations are highly unlikely to support an
important population of this species.

e Open trench construction is planned for the dry season for
larger watercourses (third order and above), so there will
be low to no impact on water flows and fish passage, which
can be important factors for breeding.

Modify, destroy,  Unlikely e Murray cod were not caught or observed in the field survey.

remove or isolate While Murray cod may occur in the Condamine River and

or decrease the larger watercourses (third order and above) at some times

availability or of the year, the crossing locations on these watercourses

quality of habitat are unlikely to support an important population within the

to the extent catchment.

that the species . ..

is likel top e Preferred habitat for the species is not present, the

decling presence of potential habitat of Murray cod is limited in the
study area.

e 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 (HDD) will be used for the Condamine River.

e The proposed open trench construction activity on other
waterways will only require temporary removal of a small
area of micro habitat features such as large woody debris.
This habitat will be replaced when construction is
complete.

e While the construction may require temporary waterway
barrier works, the proposed pipelines will not result in
permanent impediments to fish movement.

Result in invasive  Unlikely e Exotic species including carp, goldfish and mosquitofish are
species that are already present in study area and Murray cod are predators
harmful to a that feed on a variety of prey including carp and goldfish.
vulnerable . . .

. . e Strict weed washdown protocols will be implemented
species becoming during construction and operation to prevent the spread of
established in invasi?/e species P P P
the vulnerable P )
species’ habitat
Introduce disease  Unlikely e The proposed construction activity will not involve

that may cause
the species to
decline

introducing other, potentially diseased species to area.
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MNES Impact Likelihood Reason

Criteria of Impact

Interfere Unlikely e Murray cod were not caught or observed in the field survey.

substantially with While Murray cod may occur in the Condamine River and

the recovery of larger watercourses (third order and above) at some times

the species of the year, the crossing locations on these watercourses
are unlikely to support an important population within the
catchment.

e Preferred habitat for the species is not present, the
presence of potential habitat of Murray cod is limited in the
study area.

e 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 (HDD) will be used for the Condamine River.

e The proposed open trench construction activity at other
watercourses will only require temporary removal of a
small area of micro habitat features such as large woody
debris. This habitat will be replaced when construction is
complete.

e While the construction may require temporary waterway
barrier works, the proposed pipelines will not result in
permanent impediments to fish movement.

6.2. Fitzroy River Turtle

The Fitzroy River turtle (Rheodytes leukops) is listed as vulnerable under the EPBC Act. No Fitzroy River
turtles were caught in the detailed in-field surveys. The species is particularly difficult to catch in nets,
and rarely enters traps (M. Gordos, Conservation Manager, NSW DPI, pers. comm. July 2007). The most
successful, and therefore most commonly used method to survey Fitzroy River turtles is to catch by hand
(M. Gordos, Conservation Manager, NSW DPI, pers. comm. July 2007) or d night-time spotlight surveys
(Limpus et al. 2007; frc pers. obs. 2011). Targeted hand based and spotlight surveys were not
undertaken in the current survey, as there were no crossings that displayed preferred habitat (i.e. water
present in deep pools) for the Fitzroy River turtle during targeted surveys.

6.2.1. Preferred habitat and Microhabitat for Fitzroy River Turtle

The preferred habitat for this species consists of the following micro habitat features, flowing rivers with
large deep pools and rocky, gravelly or sandy substrates, connected by shallow riffles (Cogger 1996; EPA
2007; Limpus et al. 2007).

These habitats generally have high water clarity and are often associated with ribbon weed (Vallisneria
sp.) beds (Cogger 1996). The Fitzroy River turtle is endemic to the natural permanent riverine habitats
of the middle and lower Fitzroy catchment (Limpus et al. 2007).

Riffle zones are a particularly important micro habitat feature for the Fitzroy River turtle, with the
home ranges of individuals typically overlapping these habitats (Tucker et al. 2001). It is believed that
riffle zones provide superior foraging success and greater efficiency of aquatic cloacal respiration in
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these highly oxygenated waters (Legler & Cann 1980; Priest 1997; Franklin 2000; Gordos et al. 2004).
When the data was conditioned by flow rates, descriptive patterns suggested that turtles:

e moved slightly upstream of riffle zones under moderate flows
e moved downstream of riffle zones under base flows, and
e showed no obvious directional movement patterns under flood conditions (Tucker et al. 2001).

Under low-flow events, or as riffle zones become seasonally ephemeral (i.e. completely dry), the Fitzroy
River turtle retreats to deeper sections of pools , or even isolated waterholes next to riffle zones
(Tucker et al. 2001; Limpus et al. 2007). As riffle zones throughout most of the range of the Fitzroy
River turtle are likely to be ephemeral, this species should not be considered to be a riffle zone
specialist; rather, exploit this habitat to forage for food sources such as benthic invertebrates and algae
during the wet season and early dry season. These foraging patterns allow the turtles to take up
nutrients and build fat reserves for the dry season, which is essential for preparing to breed. Therefore,
while large, slow flowing pools have the capacity to support populations of the Fitzroy River turtle, the
pools are likely to have a lower carrying capacity than reaches containing riffle zones (Limpus et al.
2007).

Biological data on the movement patterns of R. leukops is largely limited to tracking studies in the
Fitzroy River at Glenroy Crossing (above the Eden Bann Weir). Home ranges typically vary widely among
individuals; however, on average, turtles were observed to have a local mean range of 417 m. Individual
turtles exhibit relatively long sedentary periods, ranging from 3 to 24 hours. When active, mean
movement was 20 m per day on average, with a range of 0 to 350 m per day (Tucker et al. 2001).

Fitzroy River turtles nest from September to October on river sandbanks 1-4 m above water level (Cann
1998).

Gordos and Franklin (2002) observed a weak bimodal pattern of increased surfacing activity during dawn
and dusk in R. leukops; however this pattern was not consistently observed among individual turtles. At
the time of writing, no information on diurnal habitat preferences of R. leukops was available. No
seasonal movement patterns have been observed for R. leukops.

Based on the description above, preferred and breeding habitat for the Fitzroy River turtle was defined
for the purpose of the survey as a site that has:

o riffle habitat (or potential riffle habitat, if there was no flow at the time of survey)

e large slow-flowing or isolated pools (that are considered to be permanent, or only likely to dry out
during droughts), and

e sandy banks 1-4 m above water level.

6.2.2. Likelihood of Impacts to Fitzroy River Turtle

The Fitzroy River turtle is listed as vulnerable under the EPBC Act. The MNES significant 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 and operating the gas transmission pipeline is presented in Table 6-2.
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. The likelihood of impact has been assessed based on the results of the
detailed in-field surveys (which indicate that Fitzroy River turtle and Fitzroy River turtle breeding
habitat did not occur at the crossing site), and the proposed mitigation and management measures
outlined in the Section 5 include:

e open-cut construction during the dry to low flow conditions where practical, avoiding the breeding
season (September to October) where Fitzroy River turtle potential habitat may be present,

e salvage of aquatic fauna from isolated workspaces, and

e rehabilitation of micro habitat features (such as boulders and woody debris) habitat after
construction.
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In summary, it is considered that the construction and operation of the pipeline will not have a
significant impact on this species.

Table 6-2 Matters of National Environmental Significance (MNES) Significant Impact Criteria for vulnerable
Species, and the likelihood of impacts to the Fitzroy River turtle.

MNES Impact Likelihood Reason

Criteria of Impact

Lead to a long Unlikely e The watercourse crossings in the Fitzroy Basin (Dawson
term decrease in catchment) are typically ephemeral (stream order 4 and
the size of an below) and upstream of known Fitzroy River turtle
important populations.

population® of a

e Potential habitat of deep pools at Callide Creek were
identified, but no preferred habitat for the Fitzroy River
turtle was not observed at crossing locations within the
Fitzroy Basin (Dawson catchment). No turtles were caught
in Callide Creek.

species

e Breeding habitat (sandy banks) was not present at crossing
locations within the Fitzroy Basin (Dawson catchment),
including Callide Creek.

e Mitigation measures such as construction of the crossing at
larger watercourses (third order and above) in the dry to
low flow conditions (outside of the Fitzroy River turtle
breeding season) and rehabilitation of micro habitat
features after construction reduce the likelihood of impact
to the Fitzroy River turtle.

8 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 Likelihood Reason

Criteria of Impact

Reduce the area  Unlikely e The watercourse crossings in the Fitzroy Basin (Dawson
of occupancy of catchment) are typically ephemeral (stream order 4 and
an important below) and upstream of known Fitzroy River turtle
population populations.

e Potential habitat of deep pools at Callide Creek were
identified, but preferred habitat for the Fitzroy River turtle
was not observed at crossing locations within the Fitzroy
Basin (Dawson catchment). No turtles were caught in
Callide Creek.

e Breeding habitat (sandy banks) was not present at crossing
locations within the Fitzroy Basin (Dawson catchment),
including Callide Creek.

e Mitigation measures such as construction of the crossing at
larger watercourses (third order and above) in the dry
season (outside of the Fitzroy River turtle breeding season)
and rehabilitation of micro habitat features after
construction will reduce the likelihood of impact to Fitzroy
River turtle.

Fragment an Unlikely e The watercourse crossings in the Fitzroy Basin (Dawson
existing catchment) are typically ephemeral (stream order 4 and
important below) and upstream of known Fitzroy River turtle
population into populations.

two or more

populations e Potential habitat of deep pools at Callide Creek were

identified, but preferred habitat for the Fitzroy River turtle
was not observed at crossing locations within the Fitzroy
Basin (Dawson catchment). No turtles were caught in
Callide Creek.

e Breeding habitat (sandy banks) was not present at crossing
locations within the Fitzroy Basin (Dawson catchment),
including Callide Creek.

e Mitigation measures such as construction of the crossing at
larger watercourses (third order and above) in the dry
season (outside of the Fitzroy River turtle breeding season)
and rehabilitation of micro habitat features after
construction reduce the likelihood of impact to Fitzroy
River turtle.
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MNES Impact Likelihood Reason

Criteria of Impact

Adversely affect  Unlikely e The watercourse crossings in the Fitzroy Basin (Dawson
habitat critical to catchment) are typically ephemeral (stream order 4 and
the survival of a below) and upstream of known Fitzroy River turtle
species populations.

e Potential habitat of deep pools at Callide Creek were
identified, but preferred habitat for the Fitzroy River turtle
was not observed at crossing locations within the Fitzroy
Basin (Dawson catchment). No turtles were caught in
Callide Creek.

e There will be no direct impacts to breeding habitat (sandy
banks), as they were not present at crossing locations
within the Fitzroy Basin (Dawson catchment), including
Callide Creek.

e The proposed mitigation measures will reduce the
likelihood of impact to Fitzroy River turtle habitat.

Disrupt the Unlikely e The watercourse crossings in the Fitzroy Basin (Dawson
breeding cycle of catchment) are typically ephemeral (stream order 4 and
an important below) and upstream of known Fitzroy River turtle
population populations.

e Breeding habitat (sandy banks) was not present at crossing
locations within the Fitzroy Basin (Dawson catchment),
including Callide Creek.

e Mitigation measures such as construction of the crossing at
larger watercourses (third order and above) in the dry
season (outside of the Fitzroy River turtle breeding season)
will reduce the likelihood of impact to Fitzroy River turtle.
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MNES Impact Likelihood Reason
Criteria of Impact
Modify, destroy,  Unlikely The watercourse crossings in the Fitzroy Basin (Dawson

remove or isolate
or decrease the
availability or
quality of habitat
to the extent
that the species
is likely to
decline

Result in invasive  Unlikely
species that are

harmful to a

vulnerable

species becoming
established in

the vulnerable

species’ habitat

Introduce disease Unlikely
that may cause

the species to

decline

catchment) are typically ephemeral (stream order 4 and
below) and upstream of known Fitzroy River turtle
populations.

Potential habitat of deep pools at Callide Creek were
identified, but preferred habitat for the Fitzroy River turtle
was not observed at crossing locations within the Fitzroy
Basin (Dawson catchment). No turtles were caught in
Callide Creek.

There will be no direct impacts to breeding habitat (sandy
banks) as they were not present at crossing locations within
the Fitzroy Basin (Dawson catchment), including Callide
Creek.

The proposed mitigation measures including replacement of
micro habitat features after construction and re-profiling
and revegetation of banks will reduce the likelihood of
impact to Fitzroy River turtle habitat.

Exotic species including goldfish and mosquitofish are
already present in study area.

Strict weed washdown protocols will be implemented
during construction and operation to prevent the spread of
invasive species.

The proposed construction activity will not involve
introducing other, potentially diseased species to area.
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MNES Impact Likelihood Reason

Criteria of Impact

Interfere Unlikely e The watercourse crossings in the Fitzroy Basin (Dawson
substantially with catchment) are typically ephemeral (stream order 4 and
the recovery of below) and upstream of known Fitzroy River turtle

the species populations.

e Potential habitat of deep pools at Callide Creek were
identified, but preferred habitat for the Fitzroy River turtle
was not observed at crossing locations within the Fitzroy
Basin (Dawson catchment). No turtles were caught in
Callide Creek.

e There will be no direct impacts to breeding habitat (sandy
banks), as they were not present at crossing locations
within the Fitzroy Basin (Dawson catchment), including
Callide Creek.

e The proposed mitigation measures such as diversion of flow
around isolated workspaces and monitoring of water quality
to confirm the effectiveness of erosion and sediment
control measures will reduce the likelihood of impact on
Fitzroy River turtle preferred habitat downstream from the
crossing site.

6.3. Cockatoo Creek (Salt Pipewort)

Salt pipewort is known to exist in Cockatoo Creek and is listed as endangered under the Commonwealth’s
EPBC Act and Queensland’s Nature Conservation Act 1992. Salt pipewort was not recorded during
detailed surveys of the crossing location on Cockatoo Creek (Table 6-3). Site specific mitigation
measures in accordance with condition 28(f) are outlined in Table 7-2 and detailed in Appendix A
KP75.51 Cockatoo Creek. As the species was not located at the crossing point a species management
plan in accordance with condition 30 has not been prepared.

Salt pipewort is a perennial herb that has a circular cluster of leaves at its base and clustered flowers
that form a tight head. The plant usually forms mat-like colonies and can vary in appearance. In
western Queensland, plants are smaller (up to 10 cm tall) with hairless flower heads, while in southern,
eastern and northern Queensland they are larger (up to 50 cm tall) with hairy flower heads (DERM
2011b).

6.3.1. Preferred habitat and Microhabitat for the Salt Pipewort

Flowing or active mound springs are the preferred habitat of salt pipewort. Mound springs are formed at
springs that lie on faults, which facilitate the movement of artesian water to surface. At these sites,
mud deposits form mounds from 1 m to 10 m high and 2 m to >100 m diameter. The salt pipewort is
generally associated with vegetated mounds that have formed over considerable amounts of time (NSW
NP&WS 2003). Salt pipewort is found at 12 mound springs in Queensland, one in New South Wales, and
nine in South Australia. Except for two populations in the Einasleigh Uplands region of north
Queensland, the Great Artesian Basin sustains the wetlands that support this species (DERM 2011b).
While mound springs occur on all margins of the Great Artesian Basin (Habermehl 1980; Ponder 1986),
these landforms occupy an extremely small percentage of semi-arid Australia, and are probably the
rarest landform on the continent (NSW NP&WS 2003).
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Studies of the Hermit Hill Springs reported in Fatchen & Fatchen (1993) and Davies (2000) have
confirmed that salt pipewort reproduces both sexually and asexually by producing seeds and new plants
from underground rhizomes to form dense mats (NSW NP&WS 2003). In preferred habitat, within areas
where salt pipewort is known to occur, it is capable of spreading over large distances (DERM 2011b).
Grazing by livestock or native herbivores appear to control competition with other mound spring plants
and allows salt pipewort to thrive (NSW NP&WS 2003).

6.3.2. Likelihood of Impacts to Salt Pipewort

The salt pipewort is listed as Endangered under the EPBC Act. The MNES significant impact criteria for
endangered species, and an assessment of the potential for a significant impact to occur to this species
as a result of constructing and operating the gas transmission pipeline is presented in Table 6-3. 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. The likelihood of impact has been assessed based on the results of the
detailed in-field surveys, and the proposed mitigation and management measures outlined in Section 5.
In summary, it is considered that the construction and operation of the pipeline will not have a
significant impact on this species, as it was not recorded during detailed surveys of the crossing location
on Cockatoo Creek (Table 6-3).

Table 6-3 Matters of National Environmental Significance (MNES) Significant Impact Criteria for Endangered
Species, and the likelihood of impacts to salt pipewort.

MNES Impact Likelihood Reason

Criteria of Impact

Lead to a long Unlikely Salt pipewort were not located within the right of way (ROW)
term decrease in at the Cockatoo Creek crossing, where there is no preferred
the size of a habitat. The nearest spring was located 100 m upstream of the
population ° crossing location. This spring was not in the form of a mound

spring, and salt pipewort was not recorded here.

Construction of the pipeline crossing will not result in
disturbance of this species.

Mitigation measures such as isolating the workspace and
maintaining flow downstream during open trench construction,
implementation of sediment and erosion control measures
during construction and water quality monitoring of the
effectiveness of these measures, and the use of trenchless
methods (HDD) if construction is in the wet season will reduce
the likelihood of impact to salt pipewort (and other species) if
present downstream of the crossing.

Reduce the area  Unlikely Salt pipewort were not located within the right of way (ROW)
of occupancy of at the Cockatoo Creek crossing, where there is no preferred
the species habitat. The nearest spring was located 100 m upstream of

the crossing location. This spring was not in the form of a
mound spring, and salt pipewort was not recorded here.

Construction of the pipeline crossing will not result in removal
of this species.

The proposed mitigation measures will reduce the likelihood of
impact to salt pipewort (and other species) if present
downstream of the crossing.

® an occurrence of the species in a particular area
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MNES Impact Likelihood Reason

Criteria of Impact

Fragment an Unlikely Salt pipewort were not located within the right of way (ROW)

existing at the Cockatoo Creek crossing, where there is no preferred

population into habitat. The nearest spring was located 100 m upstream of

two or more the crossing location. This spring was not in the form of a

populations mound spring, and salt pipewort was not recorded here.
Construction of the pipeline crossing will not result in removal
of this species, i.e. it will not fragment an existing population.
The proposed mitigation measures will reduce the likelihood of
impact to salt pipewort (and other species) if present
downstream of the crossing.

Adversely affect ~ Unlikely Mound spring habitat was not recorded within the ROW.

habitat critical to Construction of the pipeline will not directly impact this

the survival of a habitat.

species s . -
The proposed mitigation measures will reduce the likelihood of
impact to habitats downstream of the crossing.

Disrupt the Unlikely Salt pipewort were not located within the right of way (ROW)

breeding cycle of at the Cockatoo Creek crossing, where there is no preferred

a population habitat. The nearest spring was located 100 m upstream of
the crossing location. This spring was not in the form of a
mound spring, and salt pipewort was not recorded here.
Construction of the pipeline crossing will not result in direct
removal of this species.
The proposed mitigation measures will reduce the likelihood of
impact to salt pipewort (and other species) if present
downstream of the crossing.

Modify, destroy, Unlikely Salt pipewort were not located within the right of way (ROW)

remove or isolate at the Cockatoo Creek crossing, where there is no preferred

or decrease the habitat. The nearest spring was located 100 m upstream of

availability or the crossing location. This spring was not in the form of a

quality of habitat mound spring, and salt pipewort was not recorded here.

to the extent_ Construction of the pipeline crossing will not result in direct

that the species . - . .

o removal of this species or its preferred habitat.

is likely to

decline The proposed mitigation measures will reduce the likelihood of
impact to salt pipewort (and other species) and its habitat if
present downstream of the crossing.

Result in invasive  Unlikely Strict weed washdown protocols will be implemented during

species that are
harmful to a
critically
endangered or
endangered
species becoming
established in
the critically
endangered or
endangered

construction and operation to prevent the introduction of
invasive species to Cockatoo Creek.
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MNES Impact Likelihood Reason
Criteria of Impact

species’ habitat

Introduce disease  Unlikely The proposed construction activity will not involve introducing
that may cause other, potentially diseased species to area.

the species to

decline

Interfere with Unlikely Where the recommended mitigation measures are

the recovery of a implemented, construction and operation of the pipeline will
species not interfere with the recovery of the species in the region.
Interfere Unlikely Salt pipewort were not located within the right of way (ROW)
substantially with at the Cockatoo Creek crossing, where there is no preferred
the recovery of habitat. The nearest spring was located 100 m upstream of
the species the crossing location. This spring was not in the form of a

mound spring, and salt pipewort was not recorded here.

Construction of the pipeline crossing will not result in direct
removal of this species or its preferred habitat.

The proposed mitigation measures will reduce the likelihood of
impact to salt pipewort (and other species) and its habitat if
present downstream of the crossing.

6.4.  Suitability of Construction Methodology

The construction methodology considered suitable to protect MNES based on impact criteria at each
watercourse crossing assessed is summarised in Table 6-4. Mitigation and management measures
required to be implemented are detailed in section 5 and site specific measures are outlined in Table 7-1
and Table 7-2.

Open cut has been deemed suitable for locations in the known distribution of MNES that have been
ranked with the following likelihood of impact;

e None,
e Highly Unlikely, or
e Unlikely.

It has been determined through the assessment that site specific mitigation measures outlined in Table
7-1 and Table 7-2 adequately protect the species or habitat from adverse impacts. Section 5 of this Plan
contains a comprehensive list of mitigation requirements that must be implemented at crossings to
protect aquatic values. The detailed site assessments (summary provided in Tables 7-1 and 7-2) looked
at what site specific controls were required in addition to these safe guards outlined in section 5. These
additional site specific controls focus on items that could not be generalised in section 5, these include;

e |dentification of erosion risk hazard for construction planning

e Construction timing constraints such as high flow conditions

e Type of access track acceptable, such as bed level or raise crossing and identification is
additional approvals (Waterway barrier) were required.

e Identification of woody habitat was present that needed to be reinstated after construction.

The mitigation and management measures outlined in this Plan need to be easily translated to
construction; therefore standard wording has been applied to the site specific measures. This is to
ensure that they are easily understood and implemented during construction operations.
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Open cut crossings has been identified as a suitable methodology for all crossings® during dry or low
flow conditions based on the likelihood of impact ranking in

19 The Condamine River is to be HDD on the basis of other constraints (e.g. cultural heritage)
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Table 6-1, Table 6-2 and Table 6-3 being unlikely during dry and low flow conditions.

A detailed justification on why HDD is not reasonably possible at each crossing has been provided in
Appendix C and summarised in the table below.

During times of moderate to high flows at the locations identified in Table 6-4, the following order of
actions will be undertaken to protect against adverse impacts to MNES species or their preferred habitat;

1. Construction crews to wait till flow recedes,

2. Aquatic ecologists to determine if undetected MNES species is present or preferred habitat will
be impacted prior to the commencement of works. If no impact is identified, commence open
cut crossing and implement site specific mitigation measures (refer Table 7-1 and Table 7-2),

3. If impact identified, assess the suitability of HDD methodology for the crossing based on
limitation criteria outlined in section 2.2.2.

To enable rapid assessment of flow conditions during construction, flow is detailed below:

e 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).

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

e High flows represent times when the water level is above the middle of the bank.
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Table 6-4 Suitable construction techniques versus constraints

Aquatic Values score ) ) )
) Known MNES ) ) o Suitable construction technique
. . Crossing Stream W . Potential habitat Likelihood of -
Watercourse crossing Location to occur in T . Feasibility of HDD
Type order MNES species impact to MNES Dry to low
catchment Moderate to high flow
Dry Wet flow -
. conditions
conditions
Condabri Lateral
Tributary of Condamine | KP 1.92 Minor 2 Murray Cod No Low Moderate Highly unlikely Dry Crossing Open cut Open cut
River HDD not reasonably
possible due to
ecological and cost.
Tributary of Condamine | KP 6.100 Minor 1 None No Low Moderate Highly unlikely Dry Crossing Open cut Open cut
River
v HDD not reasonably
possible due to
ecological and cost.
Tributary of Condamine | KP 7.510 Major 2 Murray Cod | Yes - High flows Low Moderate Highly unlikely - | Dry Crossing Open cut No construction during high
River Waterwa Dr flow, wait until flows reduce.
Yy y HDD not reasonably When construction
Low possibility in | possible due to commences directly after high
wet ecological and cost. flows reduce, aquatic
ecologists will be present.
Condamine River KP12.900 Major 8 Murray Cod Yes Moderate Moderate Possible N/A HDD HDD
Waterway
Columboola Creek KP 25.800 Major 4 Murray Cod Yes - High flows Moderate Moderate Possible HDD not reasonably Open cut No construction during high
Waterway possible due to flow, wait until flows reduce.
geotechnical When construction
constraints and commences directly after high
prohibitive costs. flows reduce, aquatic
ecologists will be present.
Tributary to KP 30.09 Minor 1 Murray Cod No Low Low Highly unlikely Dry Crossing. Open cut Open cut
Columboola Creek HDD not reasonably
possible due to
geotechnical
constraints and cost
Tributary to KP 31.27 Minor 2 Murray Cod No Low Moderate Unlikely Dry Crossing. Open cut Open cut
Columboola Creek HDD not reasonably
possible due to
geotechnical
constraints and cost

11 Based on long term historical data high flows are more likely to occur during the wet season, but could occur any time of the year.
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Aquatic Values score

Suitable construction technique

. . Crossing Stream Known MNES Potential habitat Likelihood of -
Watercourse crossing Location to occur in T . Feasibility of HDD
Type order MNES species impact to MNES Dry to low
catchment Moderate to high flow
Dry Wet flow -
. conditions
conditions
Unnamed KP37.55 Minor 2 None No Moderate Moderate None Dry Crossing. Open cut Open cut
HDD not reasonably
possible due to
geotechnical
constraints and cost
Dogwood Creek KP44.81 Major 6 Murray Cod Yes - High flows Moderate High Possible Dry Crossing. Open cut No construction during high
Waterway HDD not reasonably flow, wait untll_flows reduce.
] When construction
possible due to . .
; commences directly after high
ecological, .
. flows reduce, aquatic
geotechnical . .
. ecologists will be present.
constraints and cost
Tributary to Dogwood KP 50.27 Minor 2 Murray Cod No Moderate Moderate Unlikely Dry Crossing. Open cut Open cut
Creek HDD not reasonably
possible due to
geotechnical
constraints and cost
Tributary to Dogwood KP 52.15 Minor 2 Murray Cod No Moderate Good Unlikely Dry Crossing. Open cut Open cut
Creek HDD not reasonably
possible due to
geotechnical
constraints and cost
Tributary to Dogwood KP 52.18 Minor 2 Murray Cod No Low Moderate Unlikely Dry Crossing. Open cut Open cut
Creek HDD not reasonably
possible due to
geotechnical
constraints and cost
Tributary to Bottle Tree | KP56.2 Minor 1 Murray Cod No Low Moderate Highly unlikely Dry Crossing. Open cut Open cut
Creek
HDD not reasonably
possible due to
geotechnical
constraints and cost
Tributary to Bottle Tree | KP58.00 Minor 2 Murray Cod No Low Moderate Highly unlikely Dry Crossing. Open cut Open cut

Creek

HDD not reasonably
possible due to
geotechnical
constraints and cost
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7. Conclusions and Summary

The aquatic ecological condition of freshwater aquatic ecosystems within the survey area is
typically of moderate quality, consistent and representative 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 pH and low dissolved oxygen levels. Electrical conductivity was variable and likely related
to local geology and the evapo-concentration of salts in receding pools. Turbidity was also
variable, and the highest concentrations were recorded at sites on the Condabri Lateral and
Woleebee Lateral pipelines (primarily in the Condamine-Balonne catchment).

Aquatic biodiversity is moderate, generally with low diversity and coverage of macrophytes,
moderate macroinvertebrate diversity and poor to moderate fish diversity and fish species that
are generally tolerant of the varying and often harsh conditions that characterise ephemeral and
intermittent streams. Two exotic fish species were caught in these surveys; one declared as
noxious (mosquitofish). However, it is considered that most of the crossings surveyed provide
breeding and dispersal habitat for native fish and are likely to contribute to the success of
downstream populations through the facilitation of 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
of the Condamine-Balonne catchment during the wet season (high flows). It is unlikely that the
Fitzroy River turtle occurs at any of the watercourse crossings, while potential habitat (micro
habitat features i.e. pool habitat) was identified at Callide Creek, no turtles were caught here
and there was no suitable breeding habitat. Potential habitat for the species was present at
Larcom Creek but the species has not previously been recorded in the catchment. The salt
pipewort was not found during targeted surveys of Cockatoo Creek. No preferred habitat for the
boggomoss snail and no active breeding places for migratory species were observed during the
detailed aquatic assessments and pre clearance ecological assessments.

While no suitable breeding habitat was observed for the Fitzroy River turtle, the identification of
micro habitat features that have the potential to support the species (KP 224 Callide Creek and
KP 334 Larcom Creek) requires that no construction will occur during the breeding season
(September to October).

If during construction activities or during further survey’s MNES species or habitats are identified
species specific management plans in accordance with condition 8 (SEWPaC approval) must be
prepared.

The potential impacts of fuel handling and vegetation clearing associated with construction of
the pipelines can be minimised by ensuring mitigation measures are implemented and
maintained. Recommended mitigation measures for construction of access tracks and pipeline
crossings of minor (stream order 1-3) crossings are summarised in Table 5-3. Specific
recommendations for each major crossings are summarised in Table 7-2. Specific
recommendations for all sites assessed in the field survey are also 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 potential habitat
to support these species, if appropriate mitigation measures are implemented and maintained
throughout each waterway crossing.

Plan
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Table 7-1 Mitigation measures for minor crossings (stream orders 1-2), based on the results of the field survey*?

Stream Condition Key values MNES habitat Timing Access track Construction specific mitigation measures Rehabilitation
Order constraints construction requirements
Dry to low flow Moderate to high flow
e Overall aquatic values icr):;:in S Nil identified Nil: No EVR/MNES | Bed-level ford likely to | Open trench (highly likely to be dry). e Avoid high flows where possible, otherwise | «  Reprofile and
low to moderate disola gd fauna likely to be | be suitable, design and open trench with following mitigation rehabilitate bed
*  Likely to be dry for Iim‘i)te:; present due to construct in measures: and banks where
much of the year, Finarian lack of potential | accordance with o Isolate work area and maintain flow present,
* Some in stream vs etation or preferred guidelines in DEEDI with pumps, e Revegetate banks.
habitat diversity, Un?ikel to habitat at self-assessable code e  Fish salvage and water quality
e Noto low diversity of rovidey crossing. for minor waterway monitoring required.
aquatic flora and b . barrier works. e Self-assessable code for temporary
fauna breeding or . -
’ ) dispersal waterway barrier works is likely to be
* Only tolerant species P applicable if isolation of flow is required.
likely. habitat for
fish
e Overall aquatic values In stream Nil identified Nil- No EVR/MNES | Bed-level ford may be e  Open trench (likely to be dry). Avoid if possible, otherwise open trench with Reprofile and
low to moderate habitat - (except where fauna likely to be | appropriate in dry to e Isolate workspace if pools present: | following mitigation measures: rehabilitate bed and
* Some in stream large woody | specified in Table | present due to low flow conditions, fish salvage required. solate work area and maintain flow with banks,
habitat diversity, debris and 7-2) lack of potential | otherwise when wet o Follow self-assessable code for
e Low diversity of ; : ; ; pumps, Revegetate banks,
A macrophytes or preferred raised crossing with temporary waterway barriers.
aquatic flora and May provide habitat at flumes (pipe culverts) Fish salvage and water quality monitoring Replace bed material
fauna, ) breeding or crossing. for all season access required where workspace is isolated. and any removed
*  Only tolerant species dispersal _ e habitat e.g. large woody
likely . Unless otherwise specified in self-assessment .
’ habitat for debris.
« Exotic species may be fish sheets, self-assessable code for temporary
abundant. waterway barrier works is likely to be

applicable if isolation is required.

12 General mitigation measures outlined in Table 5-3 must also be implemented.
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Table 7-2 Site specific mitigation measures for each major crossings and major waterway - based on the results of the field survey.

Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
((S)tr:je:rr)n MNES habitat constraints track construction St v ke T i e T requirements
Trib of Overall aquatic Snags, large Murray Cod could | «  No construction ¢ Upgrade existing Open trench No construction during high flow, Reprofile and
_ values low to woody debris enter trib after during high flow road and track Isolate workspace as pools are wait until flows reduce rehabilitate bed and
Condamine and overhanging . crossings if : :
River - CKP moderate vegetation high flows, possible likely to be present due to After flow reduces to moderate or vertical banks to
751 Narrow, sandy potential habitat existing ford; low flow implement the following stable landform,
channel with no in present. e  Otherwise when Fish salvage, if present mitigation measures in low flow: Revegetate banks
2 stream vegetation flow is present Waterway barrier development o Isolate work area and maintain with similar seed
Banks are low and use raised approval required flow with pumps if not following mix,
vertical with a crossing with through pipe culverts, Replace in stream
moderate erosion flumes (pipe ° Fish salvage; features sand and
risk. culverts) to e Water quality monitoring substrate along with
maintain flow required where workspace is large woody debris
isolated.
If construction must take place
during high flows use trenchless
methods (HDD) where reasonably
possible.
Waterway barrier development
approval required for crossing
Yuleba Overall aquatic Flood debris on No potential or e No construction * Raised crossing Open trench No construction during high flow, Reprofile and
Creek - WKP values moderate itr?gi(?;tgésmhkistor preferred habitat during high flow Eg'puﬁrzlélvert) I.solate workspace as pools are wait until flows reduce. rehabilitate banks to
1.18 (2) Sandy bed substrate of high flows Y| present but high q likely to be present After flow reduces to moderate or stable landform;
with sandy banks flow indicators Fish salvage from isolated work low flow implement the following Revegetate banks
Banks have good could mean space mitigation measures in low flow: with similar seed
grass cover Murray cod Water quality monitoring e Isolate work area and maintain mix,
passes through required where workspace is flow with pumps Replace in stream
during high flows isolated. Fish salvage features sand and
Waterway barrier development e Water quality monitoring substrate along with
approval required for crossing required where workspace is large woody debris
due to large bank full width isolated. _ and cobble substrate
Waterway barrier development
approval required for crossing due to
large bank full width
Tin Hut Overall aquatic Bedrock, sand Nil: No EVR/ e No construction e Upgrade existing Open trench No construction during high flow, Reprofile and
Creek - CKP values low to substrate with MNES fauna likely during high flow road and track Isolate workspace as pools are wait until flows reduce rehabilitate banks to
63.5 (3) moderate extensive grass | to be present crossings 50m likely to be present After flow reduces to moderate or stable landform;

e Low diversity of
aquatic flora
and fauna,

e Bedrock, sand
substrate with
extensive grass
cover and large
woody debris.

e Declared
noxious species
only fish
identified at the
site.

cover and large
woody debris
Riparian
vegetation
present

due to lack of
potential or
preferred habitat
at crossing.

downstream if
possible.

e  Otherwise raised
crossing with
flumes (pipe
culverts) to
maintain flow.

Fish salvage from isolated work
space

Water quality monitoring
required where workspace is
isolated.

Waterway barrier development
approval required for crossing

low flow implement the following
mitigation measures in low flow:

e Isolate work area and maintain
flow with pumps if not following
through pipe culverts,

e  Fish salvage;

e Water quality monitoring
required where workspace is
isolated.

If construction must take place

during high flows use trenchless

methods (HDD) where reasonably
possible.

Waterway barrier development

Revegetate banks
with similar seed
mix,

Replace in stream
features sand and
substrate along with
large woody debris
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Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
Stream MNES habitat constraints track construction . requirements
( : : uett Dry to low flow Moderate to high flow qul
Order)
Creek - KP values moderate pebble bank MNES fauna likely acceptable during | «  Waterway barrier development lived high flows to minimise erosion.
273.28 Wide creek with substrate to be present in dry conditions approval required for crossing Isolate workspace if pools are
3) large bank width ° \';gggtz‘iig'r?a”an due to lack of ° SSII\S/gr(tF)”?oer present
Two stream potential or . moderate to high Fish _salvage from isolated pools if
channels separated preferred habitat flows required
by a dry vegetated at crossing. Water quality monitoring required
island where workspace is isolated.
Waterway barrier development
approval required for crossing
Trib Overall aquatic e Sand, and grave | Nil: No EVR/ Nil e Bed level crossing | *  Open trench Open trench, but not during short e Reinstate as per
Collards values moderate substrate MNES fauna likely acceptable during | ¢  Self assessable code for lived high flows to minimise erosion. ROW
Creek - KP Straight dry creek ° Riparian_ ) to be present in fj"Y cc_)ndltlons temporary waterway barrier Isolate workspace if pools are
274.78 with small stagnant vzfagetatlon mix due to lack of ¢ Rallse (t|c))|?e works present
of grasses, . culvert) for : : - : :
©) pools . shrubs and trees | Potential or - moderate to high e approval required for crossing Fish _salvage from isolated pools if
Left bank was wide preferred habitat flows required
and gradually at crossing. Water quality monitoring required
slopping where workspace is isolated.
Self assessable code for temporary
waterway barrier works
Bell Creek - Overall aquatic *  Sand substrate Nil: No EVR/ Nil ¢ Bed level crossing | *  Open trench Open trench, but not during short e Reinstate as per
KP 284.45 values low to ° lelted_rlpar!an MNES fauna likely acceptable during | ¢  Self assessable code for lived high flows to minimise erosion. ROW
3) moderate :/r?f%ig"éligrrll ‘c’)"f'th to be present in er cqndltlons temporary waterway barrier Isolate workspace if pools are
Straight sand bed lantana due to lack of ° Rallse %"?e works approval required for present
. culvert) for : . . .
creek potential or . moderate to high crossing Fish §alvage from isolated pools if
preferred habitat flows required
at crossing. Water quality monitoring required
where workspace is isolated.
Self assessable code for temporary
waterway barrier works
Harper Overall aquatic e Large woody Nil: No EVR/ »  No construction ¢ Bed level crossing | «  Open trench No construction during high flow, o Reprofile and
Creek - KP values high debris _ MNES fauna likely during high flow acceptable during | e Minimise clearing riparian wait until flows reduce rehabilitate banks to
309.97 Large crossings with | ®  High value fish to be present in dry conditions vegetation until trenching After flow reduces to moderate or stable landform:
3) main channel and habitat due to lack of ° Rallse ﬁp'?e e Isolate workspace as pools are low flow implement the following o Revegetate banks
overflow potential or ?o\(;zrra)teoio high present mitigation measures in low flow: with similar seed
Subject to flooding preferred habitat flows e Waterway barrier development e Isolate work area and maintain mix,
at crossing. approval required for crossing flow with pumps if not following | ¢ Replace in stream
through pipe culvgrts, features sand and
o l_:lsh sa!vage from isolated pools substrate along with
if required | dv debri
e  Water quality monitoring arge woody debris
required where workspace is
isolated.
e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Alarm Creek Overall aquatic e Large woody Nil: No EVR/ Nil e Bed level crossing | © Open trench Open trench, but not during short e Reprofile and

debris

acceptable during

Minimise clearing riparian

lived high flows to minimise erosion.

rehabilitate banks to
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Aquatic Values Management Plan

Plan

Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
(Stream MNES habitat constraints track construction St v ke T i e T requirements
Order)
- KP 314.38 values moderate Aquatic flora MNES fauna likely in dry conditions vegetation until trenching e Isolate workspace if pools are stable landform;
©) Large crossings with Shallow water to be present Raise (pipe Isolate workspace as pools are present e Revegetate banks
main channel and and pools. due to lack of culvert) for present o  Fish salvage from isolated pools if with similar seed
. moderate to high . . .
overflow potential or flows Waterway barrier development required mix,
Subject to flooding preferred habitat approval required for crossing e  Water quality monitoring required e Replace in stream
at crossing. where workspace is isolated. features of large
e Waterway barrier development woody debris
approval required for crossing
Gravel Overall aquatic Large woody Nil: No EVR/ e No construction Bed level crossing Open trench e No construction during high flow, e Reprofile and
Creek - KP values moderate debris, snags and | \INES fauna likely during high flow acceptable during Minimise clearing riparian wait until flows reduce rehabilitate banks to
305 45 Narrow channel wit detritus to be present in dry conditions vegetation until trenching o After flow reduces to moderate or stable landform:
3) rock éﬁ;’lal‘(t):; T/\I/(;rtz ) due to lack of (F:{l’j‘ll\igr(ts)l?oer Isolate workspace as pools are onv_fIO\{v implement ’Fhe following o  Revegetate banks
Disturbed by cattle and pools potential or moderate to high present _ mitigation measures in low flow: with similar seed
preferred habitat flows Waterway barrier development e Isolate work area and maintain mix,
at crossing. approval required for crossing flow with pumps if not following | | Replace in stream
thrOUQh pipe culve_:rts, features of large
° I_:lsh sa!vage from isolated pools woody debris
if required
e  Water quality monitoring
required where workspace is
isolated.
e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Larcom Overall aquatic In-stream Potential habitat | « No construction Bed level crossing Open trench e No construction during high flow, ¢ Reprofile and
Creek East - values high habitat including | for Fitzroy river during high flow gcceptable_d_urlng Minimise clearing riparian wait until flows reduce rehabilitate bed and
KP 334.61 Slow flowing water large woody turtle present e  Construction cannot ::a:js;y ((;?;gltlons vegetation until trenching e After flow reduces to moderate or banks
©) with deep pools debris (deep pools); take place during culvert) for Isolate workspace if pools are IO\_N_fIO\{v implement t_he following e Revegetate banks _
Stable banks Range of however the the nesting/breeding moderate to high present mitigation measures in low flow: * Replace bed material
habitats species has not season of the Fitzroy flows Fish salvage from isolated pools e Aquatic ecologist present to and any removed
including deep previously been River Turtle if required ensure MNES species is not EZE:’tigt large woody
pools and recorded in September/ October Water quality monitoring present o
overflow Calliope based on the required where workspace is *  Isolate work area and maintain
. . ; flow with pumps if not following
channels catchment. potential habitat for isolated. _ through pipe culverts,
Good coverage MNES. Waterway barrier development e  Fish salvage from isolated pools
of riparian approval required for crossing if required
vegetation e  Water quality monitoring
Provide breeding required where workspace is
habitat for fish isolated.
e  Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Trib Overall aquatic Sandy bed with Nil: No EVR/ Nil Bed level crossing Open trench e  Open trench, but not during short e Reprofile and
Juandah values low to cobbles and MNES fauna likely gcceptable_d_uring Minimise clearing riparian lived high flows to minimise erosion. rehabilitate banks to
Creek West moderate gravel with some | to be present in dry conditions vegetation until trenching e Isolate workspace if pools are stable landform;
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Plan

Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
Stream MNES habitat constraints track construction . requirements
( Dry to low flow Moderate to high flow q
Order)
- WKP 65.48 Wide crossing with silt due to lack of Raise (pipe e Isolate workspace as pools are present with similar seed
©) low banks Some woody potential or culvert) for present o  Fish salvage from isolated pools if mix,
debris in crossing | preferred habitat :I]gv‘\jlgrate to high | Waterway barrier development required Replace in stream
at crossing. approval required for crossing e Water quality monitoring required features of large
where workspace is isolated. woody debris
e Waterway barrier development
approval required for crossing
Trib Overall aguatic Sandy bed with Nil: No EVR/ Nil Bed level crossing | * Open trench e No construction during high flow, Reprofile and
Juandah values low to cobbles and MNES fauna likely gcceptable_dyrlng e  Minimise clearing riparian wait until flows reduce rehabilitate bed and
Creek- WKP moderate gravel with some | to be present IF? _dry cqndltlons vegetation until trenching e After flow reduces to moderate or banks _
66.50 Wide winding silt due to lack of CS;\S/;(S'?;  Isolate workspace if pools are low flow implement the following Replace bed material
(3) channel with sandy Some woody potential or derate to high present mitigation measures in low flow: and_any removed
> W ) ) moderate to hig Fish sal f isolated | ) ) habitat e.g. large
substrate. debris in crossing | preferred habitat flows *  Fishsalvage from isolated pools e Aquatic ecologist present to ;
” . . Pres woody debris and
Channel banks are at crossing. if required ensure MNES species is not cobbles
very steep e  Water quality monitoring present
required where workspace is e Isolate work area and maintain
isolated. flhow W:]th _pump? if not following
. through pipe culverts,
Waterway barrler development e  Fish salvage from isolated pools
approval required for crossing if required
e  Water quality monitoring
required where workspace is
isolated.
e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Columm- Overall aquatic In stream habitat | No potential or e No construction Bed level crossing | *  Open trench e No construction during high flow, Reprofile and
boola Creek -diverse preferred habitat during high flow acceptable during | e Minimise clearing riparian wait until flows reduce rehabilitate banks to
values low to substrate types : in dry conditions i i i
- CKP 23.8 moderate Provid yp present but high Rai y €O vegetation until trenching e After flow reduces to moderate or stable landform;
4 Channel banks are rovide flow indicators aise (pipe e Isolate workspace as pools are low flow implement the following Revegetate banks
migratory and culvert) for present . in low flow: IR
very steep breeding habitat could mean moderate to high mitigation measures in low flow: W|_th similar seed
for fish Murray cod flows e Aguatic ecologists present prior mix,

Diverse range of
substrate types
Impacted by cattle
Low to moderate
fish diversity

Fish communicates
dominated exotic
species

Some erosion

passes through
during high flows

Waterway barrier development
approval required for crossing

to construction to check for
MNES species

e Isolate work area and maintain
flow with pumps if not following
through pipe culverts,

e  Fish salvage from isolated pools
if required

e  Water quality monitoring
required where workspace is
isolated.

e  Waterway barrier development
approval required for crossing

If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.

Replace in stream
features of large
woody debris
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Aquatic Values Management Plan

Plan

Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
Stream MNES habitat constraints track construction . requirements
(Order) Dry to low flow Moderate to high flow a
L Tree Overall aquatic In'stream habitat | No potential or e No construction Bed level crossi_ng e Open trench e No construction during high flow, Reprofile and
Creek - CKP values low to -diverse preferred habitat during high flow acceptable during | e Minimise clearing riparian wait until flows reduce rehabilitate banks to
61.4 (4) substrate types resent but high in dry conditions vegetation until trenching o  After flow reduces to moderate or stable landform;
: moderate and in-stream P g Raise (pipe '
_ vegetation flow indicators culvert) for e Isolate workspace as pools are low flow implement the following Revegetate banks
Dl\t/)erse range of Provide could mean moderate to high present mitigation measures in low flow: with similar seed
T:_;;La:ri thy;);i;it migratory and Murray cod flows Waterway barrier development e Aquatic ecologists present prior mix,
including breeding habitat | passes through approval required for crossing to construction to check for Replace in stream
vegetation for fish during high flows MNES species features of large
Low to moélerate e |solate work area and maintain woody debris
diversity of aguatic flow with pumps if not following
flora an)él faur?a through pipe culverts,
Fish communities e  Fish salvage from isolated pools
dominated exotic if required o
species e Water quality monitoring
Some erosion required where workspace is
’ isolated.
e  Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Cockatoo Overall aquatic Spring habitat Nil: No EVR/ e No construction Raised crossing e Open trench e No construction during high flow, Reprofile and
Creek - KP values moderate to upstream of MNES fauna likely during high flow with flumes (pipe | ¢  Minimise clearing riparian wait until flows reduce rehabilitate banks to
75.51 high IROW habi to be present Culyetrt_s) ;IO vegetation until trenching o  After flow reduces to moderate or stable landform;
(4) _ ar; Slgg(\a/i/dei\ierls,t:t due to lack of maintain Tow. e Isolate workspace as pools are low flow implement the following Revegetate banks
Spring-fed, substrate types, | Potential or present mitigation measures in low flow: with similar seed
Eé\é?r::gntca:geegf large woody preferred habitat Waterway barrier development e Isolate work area and maintain mix,
Erosion on i?ee' er debris, at crossing. approval required for crossing flow with pumps if not following Replace in stream
left bank P macrophytes through pipe culve_rts, features of large
Moderate,diversity Provid_es ) o l_:lsh sa!vage from isolated pools woody debris
of aquatic flora and breeding habitat if required
faunqa for fish and frogs e  Water quality monitoring
Comm,unities required where workspace is
. isolated.
Sglr::gr?:esd gg’ies but e  Waterway barrier development
include soFr)‘ne ’ approval required for crossing
sensitive taxa, If construction must take place during
Unlikely to support high flows use trenchless methods (HDD)
turtles and platypus. where reasonably possible.
Ross Creek Overall aquatic In stream habitat | Nil: No EVR/ e No construction Bed level crossing | ¢ Open trench e No construction during high flow, Reprofile and
South - KP values low to ~diverse MNES fauna likely during high flow acceptable during | «  Minimise clearing riparian wait until flows reduce rehabilitate bed and
substrate types in dry conditions vegetation until trenchin banks.
117.35 moderate - to be present : ’ g g e After flow reduces to moderate or
(4 Provide due to lack of Ra;se %)'?e e Isolate workspace as pools are low flow implement the following Revegetate banks.
culvert) for

Likely to be dry for
most of year.
Diverse range of
substrate types.
Provides dispersal
and breeding habitat

migratory and
breeding habitat
for fish

potential or
preferred habitat
at crossing.

moderate to high
flows, may be un
assessable during
high flows

present

Waterway barrier development
approval required for crossing

mitigation measures in low flow:

e Isolate work area and maintain
flow with pumps if not following
through pipe culverts,

e  Fish salvage from isolated pools
if required

Replace bed material
and any removed
habitat e.g. large
woody debris.
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Plan

Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
((S)tr:je:rr)n MNES habitat constraints track construction St v ke T i e T requirements
for fish in wet e  Water quality monitoring
season. required where workspace is
isolated.
e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Delusion Overall aguatic In-stream Nil: No EVR/ e No construction e Bed level crossing | *  Open trench e No construction during high flow, e Reprofile and
Creek - values low to habitat -woody | MNES fauna likely during high flow acceptable during | «  Minimise clearing riparian wait until flows reduce rehabilitate bed and
154.73 moderate debris and to be present in dry conditions vegetation until trenching e  After flow reduces to moderate or banks.
(4) S{'rae';cr’r‘]” sandy ;ﬁgjf;;")“ due to lack of y 53;3;%"?; « lIsolate workspace as pools are low flow implement the following Revegetate banks.
; : ial or ; present mitigation measures in low flow: Replace bed material
some erosion migratory and potentia moderate to high d and any removed
In-stream habitat breeding habitat | Preferred habitat flows, may be un | Waterway barrier development e |solate work area and maintain habitatye 0. large
including large for fish at crossing. assessable during | approval required for crossing flow with pumps if not following woody de-br-is.
woody debris and in- high flows through pipe culverts,
stream vegetation e  Fish salvage from isolated pools
provides dispersal if required
and breeding habitat e Water quality monitoring
for fish during flow required where workspace is
isolated.
e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Oxtrack Overall aquatic In-stream Nil: No EVR/ Nil e Bed level crossing | *  Open trench e Open trench, but not during short Reprofile and
Creek - values low to habit_at -woody MNES fauna likely gcceptable_d_uring e Minimise clearing riparian lived high flows to minimise erosion. rehabilitate bed and
164.27 moderate debris and to be present in dry conditions vegetation until trenching o Isolate workspace if pools are banks
@ Erosion present \F/)‘:g\‘jitéi‘:'on due to lack of . SSII\S;(Zr(tF)"?:r e Isolate workspace as pools are present Revegetate banks .
in-stream habitat migratory and potential or moderate to high present e Fish salvage from isolated pools if Eﬁg'gﬁe :):rﬂor\r/]:;e”al
including large breeding habitat | Preferred habitat flows, may be un | Waterway barrier development required habitatye 0. large
Woo(_i()j/ deé)_rls | for fish at crossing. assessable during | approval required for crossing e  Water quality monitoring required woody de-br-is
rovides dispersa i is i
gnd breeding habitat high flows where Wor-kspace Is isolated. erosipn contro]
for fish during flow Waterway barrier development approval requwed, particularly
required for crossing in wet season
Pump Creek Overall aguatic In-stream Nil: No EVR/ e No construction e Bed level crossing | *  Open trench e No construction during high flow, Reprofile and
-189.23 vglues moderate to habit_at -woody MNES fauna likely during high flow acceptable during | e Minimise clearing riparian wait until flows reduce rehabilitate bed and
) E:Eere substrate Sggg't‘; ?ir(])?] to be present . I':ai;y(ccimg't'ons vegetation until trenching e After flow reduces to moderate or banks
types Provide due to lack of culvertF)) ?or e Isolate workspace as pools are low flow implement the following Revegetate banks _
in-stream habitat migratory and potential or moderate to high present mitigation measures in low flow: Eﬁgl:ge :):rﬂorcggenal
including large breeding habitat preferred habitat flows, may be un Waterway barrier development e Isolate work area and maintain habitatye 9. large
woody debris for fish at crossing. assessable during | approval required for crossing flow with pumps if not following el

range of habitats
including overflow
channels

provides dispersal
and breeding habitat

high flows

through pipe culverts,

Fish salvage from isolated pools
if required

Water quality monitoring
required where workspace is
isolated.

woody debris and
boulders
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Plan

Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
Stream MNES habitat constraints track construction . requirements
(Order) : : uett Dry to low flow Moderate to high flow qul
for fish during flow e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Twenty Mile Overall aquatic In-stream Nil: No EVR/ e No construction e Bed level crossing | * Open trench e No construction during high flow, Reprofile and
Creek - vz_ilues moderate to habi'gat -woody MNES fauna likely during high flow acceptable during | «  Minimise clearing riparian wait until flows reduce rehabilitate bed and
191.33 (4) high debris, boulders, | ¢ pe present in dry conditions vegetation until trenching e  After flow reduces to moderate or banks
Shverse substrate Cgbglzi.ggd due to lack of ¢ Rallse (tp|?e » Isolate workspace as pools are low flow implement the following Revegetate banks
es Vi i culvert) for . - i
ir)fstream habitat Prgvide potential or modera)te to high present mitigation measures in low flow: Reglace bed ma;erlal
including large migratory and preferred habitat flows, may be un Waterway barrier development e Isolate work area and maintain ﬁgbi?;lg/(er(a'gm?;%e
woody debris, in- breeding habitat | at crossing. assessable during | approval required for crossing flow with pumps if not following woody de-br-is i
stream vegetation for fish high flows through pipe culverts, stream Veget’ation and
and boulders e  Fish salvage from isolated pools boulders
range of habitats if required
including overflow e  Water quality monitoring
channels l_'equired where workspace is
provides dispersal isolated.
and breeding habitat e  Waterway barrier development
for fish during flow approval required for crossing
low erosion If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
4 (Prairie Overall aquatic In-stream Nil: No EVR/ e No construction  Bed level crossing | ¢ Open trench e No construction during high flow, Reprofile and
Creek) values moderate habitat -woody MNES fauna likely during high flow acceptable during | «  Minimise clearing riparian wait until flows reduce rehabilitate bed and
in-stream habitat gebr_lz to be present IF? dry conditions vegetation until trenching e  After flow reduces to moderate or banks
including large rr:i(g);\li:eltiry and due to lack of ) cs;\izr(tglfc?r * Isolate workspace as pools are low flow implement the following Revegetate banks
woody debris breeding habitat potential or moderate to high present mitigation measures in low flow: Reglace bed magerlal
range of habitats for fish preferred habitat flows, may be un | Waterway barrier development e Isolate work area and maintain ﬁgbi?;]g/;egm?;%e
including overflow at crossing. assessable during | approval required for crossing flow with pumps if not following woody debris
channels high flows through pipe culverts, imol ¢ .
narrow riparian zone e  Fish salvage from isolated pools mpterrlwen erosion
and impacts from if required control measures
livestock e  Water quality monitoring
high erosion required where workspace is
isolated.
e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Larcom Overall aquatic In-stream Nil: No EVR/ e No construction e Useexistingroad | ¢ Open trench e No construction during high flow, Reprofile and
Creek West values high habitat -woody MNES fauna likely during high flow crossing 200 m e Minimise clearing riparian wait until flows reduce rehabilitate bed and
- KP 327.85 in-stream habitat debris and deep | ¢, pe present upstrc_earr if vegetation until trenching e  After flow reduces to moderate or banks
(4 |ncll:jd|r:jg Large gool§d due to lack of ﬁ:ﬁ%‘ca (ot e Isolate workspace as pools are low flow implement the following Revegetate banks
W00 ebris rovide . o . i
rangeyof habitats migratory and potential or present mitigation measures in low flow: Reglace bed maéerlal
including deep pools breeding habitat | Preferred habitat e  Otherwise raised | Waterway barrier development e Isolate work area and maintain ﬁgbi?;]tyerszl)e\\/%e
and overflow for fish at crossing. crossing with approval required for crossing flow with pumps if not following "9

channels

flumes (pipe

through pipe culverts,

woody debris and
cobbles
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Plan

Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
(Stream MNES habitat constraints track construction St v ke T i e T requirements
Order)
e stable banks culverts) to e  Fish salvage from isolated pools | e Implement erosion
e good coverage of maintain flow. if required control measures
riparian vegetation e  Water quality monitoring
required where workspace is
isolated.
e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Unnamed e Overall aquatic In-stream Nil: No EVR/ e No construction e Upgrade existing |  Open trench e No construction during high flow, Reprofile and
Tributary - values moderate habitat -woody | MNES fauna likely during high flow track crossing if | e« Minimise clearing riparian wait until flows reduce rehabilitate bed and
WKP 4.85 ¢ shallow pools in debris and deep | ¢4 pe present practical. vegetation until trenching o After flow reduces to moderate or banks
(4) straight, sandy pools due to lack of o e Isolate workspace as pools are low flow implement the following Revegetate banks
channel Provide . e  Otherwise raised resent o . ) Replace bed material
e in-stream habitat migratory and potential or _ crossing with p _ mitigation measures in low flow: and any removed
including exposed breeding habitat preferred habitat flumes (pipe Waterway barrier development e Isolate work area and maintain habitat e.g. large
tree roots for fish at crossing. culverts) to approval required for crossing flow with pumps if not following woody debris
e high erosion maintain flow. through pipe culverts, Impblement erosion
potential o l_:fish sa!vage from isolated pools cor?trol measures
if require
e  Water quality monitoring
required where workspace is
isolated.
e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Callide e Overall aquatic In-stream Potential habitat | ¢  No construction * Raised crossing e Open trench e No construction during high flow, Reprofile and
Creek - values high habitat -diverse | (pool habitat) for during high flow with flumes (pipe | o Minimise clearing riparian wait until flows reduce rehabilitate bed and
KP249.2 e Large pool which substrate types, | Fit,rqy River e  Construction cannot :ﬂ:’ﬁ{;ﬁ% 1E|oow vegetation until trenching o After flow reduces to moderate or banks
) E;%\i/{g? smr %que :jarge_ W?dey. turtle. take place during ) e Isolate workspace as pools are low flow implement the following Revegetate banks
ry season ebris, detritus, ; ; resent itigati i . Revegetate in stream
e Low to moderate macrophytes the nesting/breeding p mitigation measures in low flow: Veqetation
diversity of aquatic Provides season of the Fitzroy Waterway barrier development e  Aquatic ecologists present prior (m%crophytes)
flora and fauna breeding habitat River Turtle approval required for crossing to construction to check for Renl bed material
e  Communities for fish September/ October MNES species (-ip Zis'c F’]arrzib%?:s)
dominated by e Isolate work area and maintain alndpan Irgmoved
tolerant species, but flow with pumps if not following habi y I
include some through pipe culverts, abitat Eg arge
o - - woody debris
sensitive taxa e  Fish salvage from isolated pools
e Likely to provide if required
fish breeding habitat e Water quality monitoring
e No turtles caught required where workspace is
e Unlikely to support isolated.
platypus e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Calliope e Overall aquatic e Instream Nil: No EVR/ e No construction Raised crossing with e Open trench e No construction during high flow, e Reprofile and
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Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
Stream MNES habitat constraints track construction . requirements
( Dry to low flow Moderate to high flow q
Order)
River - KP values moderate to habitat - MNES fauna likely during high flow flumes (pipe culverts) | o  Minimise clearing riparian wait until flows reduce rehabilitate bed and
302.19 high ) dl\éerse to be present to maintain flow. vegetation until trenching e  After flow reduces to moderate or banks
(5) Shallow with fast substrate due to lack of e Isolate workspace as pools are low flow implement the following Revegetate banks
flow in the dry types, large . e - . Revegetate in stream
season woody potential or present mitigation measures in low flow: vegetation
Clear water debris, preferred habitat Waterway barrier development o Isolate_work area_and maintai_n (macrophytes)
Overflow channel, detritus, at crossing. approval required for crossing flow with pumps if not following Replace bed material
off stream habitat macrophytes thrOUQh pIpe culve_rts, (in particular sand
likely to be e Good water e  Fish salvage from isolated pools ’
y ) - ; cobbles, boulders and
important in wet quality if required. I gravel) and any
season o e Provides ¢ Water %ualﬁ]ty monltlg nng - removed habitat e.g.
Moderate diversity bregdmg required where workspace is large woody debris
of aquatic flora and habitat for isolated.
fauna fish e Waterway barrier development
Communities include approval required for crossing
a hig_h_ proportion of If construction must take place during
sensitive taxa high flows use trenchless methods (HDD)
Likely to provide where reasonably possible.
fish breeding habitat
No turtles caught
Unlikely to support
platypus
Dogwood Overall aquatic Well-vegetated No potential or e No construction e Useexistingroad | ¢ Open trench e No construction during high flow, Reprofile and
Creek - KP vglues moderate to riparian zone preferred habitat during high flow crossing 1QO m e  Minimise clearing riparian wait until flows reduce rehabilitate bed and
44.81 high Provides present but high upst_rslam if vegetation until trenching o  After flow reduces to moderate or banks
©) lglra]\;;cr)]vgi sandy ?or??i(i,lk?g habitat flow indicators possible. « lIsolate workspace as pools are low flow implement the following Imptlen:ent erosion
) ) resent L : . control measures
Moderate diversity could mean «  Otherwise, raised p _ mitigation measures in low fIcTw. _ Revegetate banks
of aquatic flora and Murray cod crossing with Waterway barrier development e Isolate work area and maintain including Lomandra
fauna, exotic passes through flumes (pipe approval required for crossing flow with pumps if not following sp. on lower banks
species caught during high flows culverts) to through pipe culverts, Re. lace bed material
Communities maintain flow. e Fish salvage from isolated pools g q
cominted b
tolerant species e  Water quality monitoring -g- 1arg
- . - - woody debris
Likely to provide required where workspace is
fish breeding habitat isolated.
No turtles caught e  Waterway barrier development
Unlikely to support approval required for crossing
platypus If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.
Kroombit Overall aquatic In-stream Nil: No EVR/ e No construction Raised crc_)ssing with e Open trench e No construction during high flow, Reprofile and
Creek and values moderate habitat -diverse | VINES fauna likely during high flow flumes (pipe culverts) | «  Minimise clearing riparian wait until flows reduce rehabilitate bed and
Kroombit Large pool which Isubstrate Sypes, to be present ;\?/:;c?lgéglegsflt?fgék vegetation until trenching e  After flow reduces to moderate or banks _
Creek West provides refuge arge woocy due to lack of o e Isolate workspace as pools are low flow implement the following Implement erosion
o debris, detritus, . construction if HDD O - control measures
- KP 245.29 habitat in dry season macrophytes potential or method is used. present mitigation measures in low flow: bank
and KP Low to moderate Provides preferred habitat Waterway barrier development e Isolate work area and maintain Revegetate Dans
246.10 (6) diversity of aquatic breeding habitat | at crossing. approval required for crossing flow with pumps if not following Revegetate in-stream
flora and fauna for fish through pipe culverts, vegetation
(macrophytes)

Communities
dominated by
tolerant species, but
include some

e  Fish salvage from isolated pools
if required

e  Water quality monitoring
required where workspace is

Replace bed material
(in particular cobbles)
and any removed
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Plan

Location Condition Key values Site specific Site specific timing Site specific access Construction Site specific mitigation measures Rehabilitation
Stream MNES habitat constraints track construction . requirements
( Dry to low flow Moderate to high flow q
Order)

sensitive taxa isolated.

e Likely to provide
fish breeding habitat

e No turtles caught

e Unlikely to support
platypus

e Waterway barrier development
approval required for crossing
If construction must take place during
high flows use trenchless methods (HDD)
where reasonably possible.

habitat e.g. large
woody debris
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