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Executive s ummary

An aquatic ecology study was conducted for the proposed raising of Eden Bann Weir. The study
aims to provide sufficient baseline information to enable identification and assessment of the
potential impacts of the Lower Fitzroy River Infrastructure Project on the existing environmental
values of the Fitzroy River upstream and downstream of Eden Bann Weir. Data for the study
was collected from literature reviews and seasonal field suneys to achieve this objective.

The literature review included a study of relevant scientific and grey literature, database
searches, and previously prepared technical reports. Field surneys were conducted to
supplement the findings from the desktop assessments. Surveys were conducted in wet and dry
seasons to document seasonal changes in the ecosystems. Habitat assessments were
undertaken at accessible sites representing major aquatic habitats throughout the Project
footprint. These were selected on the basis of digital topography, aerial photographs, access
and safety constraints and field reconnaissance. The results of habitat assessments, combined
with an aerial overflight of the study area, provided the basis for the assessment of the likely
ecological values of these habitats.

The aquatic ecological assessment aims to describe aquatic fauna present or likely to be
present in the Project footprint, as well as the environmental values of the aquatic system.
These may encompass habitat composition and conditions, stream geomorphology and
characteristics, presence or absence of macrophytes and adjacent land use. Findings of these
searches and surveys inform the impact assessment on aquatic fauna, identifying potential
impacts that construction and operation of Eden Bann Weir may have on environmental values
such as species diversity, habitat, nesting habits and movement behaviour. Management
measures have then been developed to awid, minimise or mitigate these impacts.

Upstream of the existing weir, the dominant aquatic habitat type is the impounded pool. The
linear extent of this habitat type varies seasonally, and is also dependent on operation of the
storage. Upstream of the impounded pool habitat, and downstream of Eden Bann Weir to the
upper limit of the Fitzroy Barrage impoundment, in-stream habitats are dominated by
seasonally-dynamic recurring pool-rifile-run sequences. These sequences represent the natural
hydrological and geomorphologic regime of the rivers in the study area.

Through habitat assessments, variable water velocity, depth, bank characteristics, in-stream
habitat features (woody debris, macrophytes) and stream substrate were observed within and
between the in-channel aquatic habitat types of the Project footprint. Seasonal variability
markedly alters the characteristics and linear extent of these habitats i a regime to which the
aguatic species of the Fitzroy Basin catchment are adapted. The less variable, more
homogenising influence of the impoundment upstream of Eden Bann Weir somewhat dampens
the seasonal temporal variability in habitat characteristics and extentimmediately upstream of
the existing weir.

A number of creeks and off-stream water bodies provide further aquatic habitat beyond the main
channel of the Fitzroy River. Creek habitats in the proposed Project footprint were observed to
provide a high abundance of microhabitat resources such as overhanging vegetation and in-
stream woody debris and rocks. These habitats potentially provide resources for an array of
aguatic species, including small cryptic fish species, freshwater turtles and juvenile crocodiles. i
was also obsenrved that areas where cattle access to the river was currently prevented tended to
produce a highly quality of marginal aquatic habitats, though this was not quantifiably assessed.
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Off-stream water bodies were not readily accessible during the field surveys; however, one
large off-stream water body west of Marlborough Creek was assessed. It was assessed that this
water body had good coverage, excellent bank and vegetative stability and fair streamside
cowver. These water bodies have been identified as important reserirs of fish biomass, nursery
habitat for juvenile fish, and provide potential habitat for crocodiles and long-necked turtles.

Desktop reviews and field surveys undertaken to inform this baseline assessment of the aquatic
ecology within and downstream of the Eden Bann Weir Project footprint revealed that 34 fish
species, seven aquatic reptiles (six turtles, one crocodile), one aquatic mammal, 86
macroinvertebrate taxa and 105 macrophytes have the potential to occur within the Project
footprint, based on previous records from the study area and the results of field surveys. Of
particular note are conservation significant species which were confirmed present during field
sunveys, or are known / predicted to occur based on a review of relevant literature. These
include the Fitzroy River turtle, white-throated snapping turtle, estuarine crocodile, southern
saratoga, leathery grunter, golden perch and the platypus.

Ovwerall, the general characteristics of aquatic habitats within the Eden Bann Weir Project
footprint, and the aquatic species they support, appear to represent a continuum of habitats
downstream to the Fitzroy Barrage, and are not unique in the values and resources they provide
in the context of the wider study area. Aquatic habitats (and the species they support) within and
downstream of the Eden Bann Weir Project footprint have been impacted and altered by human
processes occurring at the local to catchment-wide scale. Such impacts include degradation of
riparian habitats by livestock, changes to water quality (agriculture and mining) and disruption to
natural flow regimes and connectivity of aquatic systems. Notably, the aquatic habitats up and
downstream of Eden Bann Weir are influenced by the operations of the existing structure.
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Introduction

1.1 Project overview

The Lower Fitzroy River Infrastructure Project (Project) comprises the construction and
operation of a raised Eden Bann Weir and/or a new weir at Rookwood on the Fitzroy River,
Central Queensland to facilitate capture and storage of all high priority unallocated water
(76,000 ML/a) in the Fitzroy system. The Fitzroy River forms at the confluence of the Mackenzie
(flowing from the north) and Dawson (flowing from the south) Rivers. The Fitzroy River flows out
into the Coral Sea including the Great Barrier Reef World Heritage Area and Marine Park, some
300 km downstream. The Fitzroy River passes through the city of Rockhampton which lies
approximately 59 km from the river mouth.

Key Project components include the following:
Eden Bann Weir

I Eden Bann Weir Stage 21 araise of the existing Eden Bann Weir to a full supply level
(FSL) 18.2 m Australian Height Datum (AHD) and associated impoundment of the
Fitzroy River.

i Eden Bann Weir Stage 31 the addition of 2 m high flap gates to achieve FSL 20.2 m
AHD and associated impoundment of the Fitzroy River.

Rookwood Weir
T Rookwood Weir Stage 117 a new build to FSL 45.5 m AHD, saddle dams and
associated impoundment of the Fitzroy, Mackenzie and Dawson Rivers.

T Rookwood Weir Stage 27 the addition of 3.5 m high flap gates to achieve FSL 49.0 m
AHD and associated impoundment of the Fitzroy, Mackenzie and Dawson Rivers.

T Any combination of the abowve.

Fish passage infrastructure and turtle passage infrastructure, namely fish locks and a
turtle bypass, respectively, at each weir.

Other infrastructure components associated with the Project include:

Augmentation to and construction of access roads (public and private) to and from the
weir sites for construction and operations and upgrades to intersections.

Construction of low level bridges in areas upstream of weir infrastructure impacted by the
impoundments, specifically at Glenroy, Riverslea and Foleyvale crossings.

Installation of culverts at Hanrahan Crossing downstream of Rookwood Weir to facilitate
access during operation releases.

Relocation of existing and/or installation of new gauging stations

Removal and decommissioning of existing low level causeways and culverts at river
crossings described above.

Water supply for construction will be sourced directly from nearby rivers and creeks and
will not require the construction of additional water supply infrastructure.

The location of Project components is shown on Figure 1-1.
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Operationally, the Project comprises the maintenance and management of the new or raised

weir infrastructure, private access roads and impoundments, inclusive of a flood buffer. Water

rel eases wil/l be made t (hsriscurrgntlythe case)andrfowatar ver 6 me |
distribution infrastructure is required as part of the Project. Water releases will be made to

satisfy environmental and water security objectives in accordance with the Water Resource

(Fitzroy Basin) Plan 2011. Operating regimes will be developed and implemented through the

Fitzroy Basin Resource Operations Plan 2004 (as augmented).

The dewvelopment of weir infrastructure (and associated works), the resultant storage of water

(inundation of the river bed and banks) and the transfer of water between storagesthrough 6 r un
of riverdéd methods on the Fitzroy River compri se
transmission and distribution to end users are not considered as part of the proposed Project

and are subject to their own environmental investigations.

1.2 Report context

In accordance with the Program of Works Notification (No 3) 2007, the investigations and
studies for the Project commenced in late 2008 with most technical studies and reporting being
undertaken in 2009. At that time, the target completion date for final development of a Project
Business Case was 2009- 2010. It was however acknowledged that this would be dependent on
the urgency associated with drought conditions in the region.

Since 2009, Central Queensland has experienced above average rainfalls and water supply

infrastructure in the region has been operating at capacity. This has resulted in extended Project
timeframes. Furthermore, the State had commissioned a number of investigations and

assessments prior to 2008 which were used as a basis for the current environmental impact

statement (EIS). Consequently, the EIS reporting spans a change of Government and

subsequent reconfiguration of government departments. Names as were applicable to the

specific reference are thereforeusedandnotr e f er enced as oO6former 6, O&épri

The Eden Bann Weir baseline aquatic fauna assessment commenced in 2009. Relevant and
applicable updates have been made to the present (2014) as appropriate and necessary.
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Aguatic assessments cope, approach
and m ethodology

2.1 Assessment aim an d scope

The aim of the aquatic ecology study was to provide sufficient baseline information to enable
identification and assessment of the potential impacts of the Project on the existing environmental
values of the Fitzroy River and lower sections of the Mackenzie and Dawson rivers.

The study area in relation to aquatic ecology values was broad. It included areas upstream of the
Rookwood Weir site; downstream of the Rookwood Weir site to the existing Eden Bann Weir
impoundment; downstream of the existing Eden Bann Weir and downstream reaches of the Fitzroy
River to the Fitzroy Barrage. The estuarine environment immediately downstream of the Fitzroy
Barrage and the marine environment into Keppel Bay are discussed in Volume 2, Chapter 7
Existing environment and indirectimpacts are assessed in Volume 2, Chapters 8 through 11.

Project footprints comprise the Eden Bann Weir site (and immediate downstream reaches) and
associated impoundment; reaches between Eden Bann Weir and the Rookwood Weir site; the
Rookwood Weir site itself and associated impoundment along with river crossing locations.

To achieve this objective, desktop and literature reviews were conducted for the study area to
provide information on aquatic habitats and species occurring or predicted to occur. The literature
review included a study of relevant scientific and grey literature, database searches, and
previously prepared technical reports.

Wet and dry season field surveys were conducted within the Project footprints to supplement and
ground-truth findings from the desktop assessments and, where possible, fill any knowledge gaps.

Results of the desktop and literature reviews and field surveys specific to the Eden BannWeir
Project footprint along with values of the aquatic environment downstream to the Fitzroy Barrage
are presented herein (unless otherwise stated). Aquatic values for the Rookwood Weir Project
footprint (that is upstream of the Eden Bann Weir Project footprint) are described in Appendix K.

The distribution and extent of aquatic habitats downstream of Eden Bann Weir were primarily
assessed through a desktop analysis of aerial photography. An aerial overflight of the study area,
in conjunction with the results of aquatic habitat assessments within the Project footprint, were
used to assess the likely ecological values of these habitats. Information gathered from the
literature review regarding potential aquatic fauna species assemblages and utilisation of
downstream habitats was reviewed.

4| GHD | Report for Gladstone Area Water Board and SunWater - Lower Fitzroy River Infrastructure Project, 41/20736



The scope of the aquatic ecological assessment was as follows:
Describe the aquatic fauna present or likely to be present within the Project footprint
including:
T Diwersity of fish, turtles, crocodiles, macroinvertebrates and other aquatic fauna (i.e.
platypus)
T Species which are poorly known but suspected of being threatened

I The existence of conservation significant or otherwise noteworthy species or
communities, including discussion regarding species range, habitat, breeding,
recruitment, feeding and movement requirements, and the current level of protection

T Habitat requirements for aquatic fauna including movement, foraging and breeding
requirements

I The existence and habitat utilisation of introduced species.
Describe the environmental values of the aquatic systemin terms of:

i The integrity of ecological processes, including habitat composition, structure and
function (particularly for conservation significant species)

i Stream geomorphology, including channel width, channel depth, substrate and bank
height

T Stream characteristics (e.g. pool, impounded pool, riffle etc.)

T General condition of riparian habitats, including bank vegetative stability and streamside
cover

T Presence / absence of aguatic macrophytes
T Adjacent land use.
Baseline findings and conditions have informed the preparation of an impact assessment that:

Identifies and assesses potential impacts that construction and operation of a raised Eden
Bann Weir may have on the aquatic environmental values upstream and downstream of the
structure

Outlines strategies and management recommendations to avoid, minimise and / or mitigate
these potential impacts.
2.2 Nomenclature
Scientific names for aquatic species are consistent with those used in the following sources:
A Field Guide to the Freshwater Fishes of Australia (Allen et al. 2003)
Freshwater Fishes of North-Eastern Australia (Pusey et al. 2004)
A Field Guide to Reptiles of Queensland (Wilson 2005)
A Complete Guide to Reptiles of Australia (Wilson and Swan 2008)
Australian Freshwater Turtles (Cann 1998)
Mayfly Nymphs of Australia. A Guide to Genera. No. 7. (Dean and Suter 1996)
The Mammals of Australia (Van Dyck and Strahan 2008).
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2.3 Literature review

To inform field suneys, a literature review was conducted to document the known aquatic
environmental values within the study area and to also identify any conservation significant
species that have been historically recorded or have the potential to occur within the study area.
This review underpinned the description of the baseline aquatic environmental values of the
Project footprint presented here. The literature review included searches of:

The former Commonwealth Department of Environment, Water, Heritage and the Arts
(DEWHA) Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
Environmental Reporting Tool (now the EPBC Act Protected Matters Search Tool) to identify
species and/ or their habitat listed under the EPBC Act, that are predicted to occur within
the Project footprint area and downstream to the Fitzroy Barrage, and also to identify
invasive species of national significance. The search area was defined by a 2 km buffer
following the Fitzroy River

The former Queensland Department of Environment and Resource Management (DERM)
(now the Department of Environment and Heritage Protection (DEHP)) Wildlife Online
Database to identify fauna species that have been historically recorded in or surrounding the
Project footprints, including threatened species listed under the Queensland Nature
Conservation Act 1992 (NC Act). Records (in 2009) were returned for a search area within a
10 km radius of the Eden Bann Weir. Additional searches were undertaken in 2013 as
reported in Volume 1, Chapter 7 Aquatic ecology

The Essential Habitat Mapping Database (Version 3.0, 2009) to identify essential habitats
within the Project footprint, or in the vicinity of the Project footprints

The DEWHA EPBC Act Environmental Reporting Tool (now the EPBC Act Protected
Matters Search Tool) to identify any Nationally Important Wetlands (recorded in the
Directory of Important Wetlands in Australia) that occur specifically within the Project
footprint and within the wider study area. The search area was defined by a 2 km buffer
following the Fitzroy River

The Queensland Museumé s S p e @tabase o olibain a record of aquatic vertebrates

previously recorded in the study area in general and within the Project footprint specifically.

Data is stored for discrete regions on the Queensland Museum database, and as such, a
isearch rectangled encompassing the area ar ol
maximum proposed impoundment extent was queried for aquatic fauna species records.

The coordinates of the search rectangle were as follows: 1 5 0 A227%96 (t op ri ght
and 142 AM%616 (bottom | eft corner)

Threatened species profiles and field guides
Previous studies and reports® conducted in the region, including (but not limited to):

T Impact assessment of modified water infrastructure (Fitzroy Barrage) on the Fitzroy River
saltwater crocodile i Potential implications and proposed mitigation measures for
saltwater crocodiles (Crocodylus porosus) (Britton 2007a)

T Proposal for raising Eden Bann Weir and construction of Rookwood Weir i An

assessment of the potential implications and proposed mitigation measures for saltwater
crocodiles (Crocodylus porosus) (Britton 2007b)

"Not al l materi al referenced i s publically available having been

6 | GHD | Report for Gladstone Area Water Board and SunWater - Lower Fitzroy River Infrastructure Project, 41/20736



i Proposal for raising Eden Bann Weir and construction of Rookwood Weir i An
assessment of the potential requirements for fish passage (Marsden and Power, 2007)

T Assessment of potential implications of modified water infrastructure on Fitzroy River fish
passage and the fishway (Earth Tech 2007)

i Do fishlocks have potential in tropical rivers? (Stuart et al. 2007)

I The assessment of Eden Bann Weir Fishlock, Fitzroy River, Queensland (Long and
Meager 2000)

i Freshwater fishes of the Fitzroy Basin catchment, Central Queensland (Berghuis and
Long 1999)

i Lower Fitzroy weirs discussion paper on fishway facilities for raised Eden Bann Weir
(SunWater 2008a)

T Proposal for raising Eden Bann Weir and construction of Rookwood Weir i An
assessment of the potential implications and mitigation measures for Fitzroy turtles
(Elseya albagula and Rheodytes leukops) (Limpus et al. 2007)

I Fitzroy River Water, Modified Water Infrastructure EIS and Management Plan: Turtles
(Rheodytes leuk ops and Elseya albagula) (frc environmental 2007)

i Lower Fitzroy Weirs discussion paper on turtle passage facilities for raised Eden Bann
Weir and Rookwood (SunWater 2008b)

T Lower Fitzroy Weirs literature review and gap analysis (frc environmental 2008).

Further to this list, a wide range of studies focussing on various aspects of the aquatic ecology of

the study area, and of the ecology of species known to occur in the study area, were sourced from
the scientific literature and other relevant material and reviewed.

2.4 Field survey

241 Overview

Field surveys were conducted in order to ground-truth information acquired through the literature
review regarding species and communities expected to occur within the Project footprint, and to
verify the likely occurrence of EPBC Act and NC Act listed aquatic fauna species. Verification was
based on direct and indirect (e.g. suitable habitat) observations. Where possible, given the
limitations and constraints on the field studies outlined in Section 2.4.2, attempts were made to fill
knowledge gaps identified through the literature review, including those highlighted by frc
environmental (2008) in their literature review and gap analysis.

Areas of focus for the field suney effort included:
Assessments of aquatic habitat characteristics and values throughout the Project footprint

Assessment and mapping of potential turtle nesting banks throughout the Project footprint,
including ranking of potential value

Fish trapping to sample species diversity in impounded habitats to be impacted by
increased inundation, as a supplement to information acquired through the literature review

Opportunistic recordings of conservation significant fauna (including Fitzroy River turtle,
estuarine crocodile and platypus)

Macroinvertebrate sampling within the Project footprint. Macroinvertebrate sampling was
also undertaken in downstream reaches of Fitzroy Barrage to supplement information
acquired through the literature review.
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Surveys were conducted in the wet and dry season (refer to Section 2.4.4) to document seasonal
changes in aquatic fauna assemblages, habitat condition and utilisation. Survey timing and design
considered seasonal variation and the ecology of targeted threatened species.

A summary of the literature reviewed and the study approach / field suney effort is provided in
Table 2-1.

242 Constraintsand limitations

As specified in Section 2.1, the aim of this assessment was to provide sufficient information to
inform the assessment of impacts and identification of appropriate mitigation measures. As such,
habitat assessments and fauna trapping efforts were focussed on providing information that would:

Ground-truth and supplement existing information on the ecological values of the Project
footprint

Assistin filling knowledge gaps revealed during the literature review
Fulfil the assessment scope outlinedin Section 2.1.

There were three main limitations that influenced field surnvey methodologies and effort:

Flooding and wet weather access. On several field surey occasions (namely during the wet
season aquatic fauna surwey i 13/14 February 2009), field effort and accessibility was
sewverely limited by flood activity. For example, macroinvertebrates were not able to be
sampled via kick-sampling and standard Australian Rivers Assessment System (AusRIVAS
2001) methodology as was intended, due to safety concerns associated with trying to
access suitable substrate in flood conditions. For this reason, artificial substrates were
deployed as surrogate measures (Section 3.4.6). The use of colonisation of artificial
substrates to infer macro invertebrate assemblage structure does have associated
limitations, however, this approach provided data which would otherwise not have been
obtainable.

Flooding events and heawy rainfall leading up to and during the wet season fauna trapping
sunvey (13/14 February 2009), restricted road access and created significant difficulties in
launching and retrieving the suney boat from the one accessible launchsite. In the wet
season suney, a number of propeller blades (both on boats and spares) were broken
attempting to traverse rapidly flowing shallow sections of the Fitzroy River. Therefore only
four fish trapping sites within the impoundment were able to be established safely. Flooding
and high flows also resulted in high turbidity in the Fitzroy River, thereby limiting survey
options for freshwater turtles reliant on visual detection (dip-netting).

Dry weather access. Due to the large size of the Project footprint and study area, and the
relative paucity of vehicle access points, boat travel was the most expedient form of
transport with which to establish and access suney sites. However, in the dry season the
ability to traverse by boat was hampered by the lack of water in the river (particularly in
shallow runs and riffles), snags and submerged structures. As a result, the assessment of
the Fitzroy River downstream of the Rookwood Weir site to the upstream limit of the Eden
Bann Weir Project footprint was undertaken via aerial photography analysis (refer to Section
2.4.8 - aquatic habitat segment analysis).
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Safety concerns and requirements. The occurrence of estuarine crocodiles in the Eden
Bann Weir Project footprint represented a safety concern when conducting aquatic habitat
assessments and fauna trapping. Therefore activities that involved wading in the river, such
as seine netting, backpack electrofishing, snorkelling for turtles and in-stream
macroinvertebrate sampling (kick-sampling) were not undertaken. Access to very remote
areas, requiring long travel times over unsealed roads was also not undertaken for safety
reasons, however, the use of boats as a mode of transportation was implemented (albeit
with its own limitations) in an attempt to circumvent this.

In addition, landholder permission was required to access launching sites and riparian habitats
throughout the Project footprint, and while in most cases this was granted, where it was not,
suney could not be undertaken.

The field survey approach employed in this assessment (considering access limitations) did not
attempt to sample all potential species, or all available habitats, that may occur within the Project
footprint over the duration of the study. Rather, the approach allowed for the sampling of species
that may have been poorly described in the literature, confirmation of the presence of conservation
significant species (and/or their habitats), and the description of the general aquatic habitat values
based on assessments of representative habitat types at a number of locations in the Eden Bann
Weir Project footprint. Despite limitations, given the body of literature reviewed and coverage
achieved it is considered that sufficient baseline data was attained to provide a valid description of
existing aquatic ecology values.

243 Animal ethics and approvals

Aquatic fauna surveys were conducted under Section 52 of the Animal Care and Protection Act
2001 (General Fisheries Permit - 113990) and supported by the former Queensland Department of
Employment, Economic Development and Innovation (DEEDI) animal ethics committee (CA
2008/07/280).

244 Timing of field surveys

Wet and dry season field surveys were conducted in order to document seasonal changes in the
ecosystems within the Project footprint. A reconnaissance of the study area was undertaken on 20
January 2009 (aerial overflight) and subsequent wet season surveys were conducted between 28
January and 2 February 2009 (habitat assessments) and 13 to 14 February 2009 (aquatic fauna
trapping). The dry season surwey for aquatic fauna was undertaken between 12 and 14 July 2009.
Turtle nesting bank suneys were also conducted between 15 and 18 December 2008 in addition
to during the wet and dry season suneys (refer to Section 2.4.10).

245 Climatic conditions

Climatic data was sourced from the Australian Bureau of Meteorology (BoM), recorded at the
Rockhampton Airport weather station (039083) (BoM 2009). This data is considered to be
indicative of the general climatic conditions in the study area, yet it does not necessarily represent
the precise meteorological conditions prevailing at survey sites when the field sureys were
undertaken due to the separation distance from the sites to the Bureau of Meteorology station
(approximately 60 km).
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Table 2-1

Summary of literature reviewed and study approach/ field survey effort

Parameter Information in literature to | References Current know ledge gaps Field effort Study approach and field effort
inform impacts

Freshwaterturtles
(including conservation
significant Fitzroy River
turtle)

Species diversity

Distribution in
catchment

Aquatic habitat
requirements

Breeding ecology

Threatening
processes

Distribution in
catchment

Estuarine crocodile

Relative abundance
in catchment

Aquatic habitat
requirements

Breeding ecology

Threatening
processes
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Key reference
Limpus et al. 2007
Other references
Cann 1998
Clark 2008
Clark et al. 2008
frc environmental 2007
frc environmental 2008
Gordos 2004
Gordos et al. 2003a,b
Gordos et al. 2007
Hamann et al. 2007
Legler and Cann 1980

Legler and Georges 1993

Limpus et al. 2006

Mathie and Franklin 2006

Priest 1997

Priest and Franklin 2002
Rogers 2000

SunWater 2008b
Thomson et al. 2006
Tucker 2000

Tucker et al. 2001

Venz et al. 2002

Key references
Britton 2007a

Britton 2007b
Other references
DERM 2009

Environmental Protection
Agency 2007

frc environmental 2008

Walsh and Whitehead
1993

Specific nesting bank
requirements

Nesting bank locations
(including locations of

any aggregated nesting
sites)

Movement behaviours

Movement behaviours

Recruitment into
population

Aquatic habitat
assessments

Opportunistic
recordings of species
(including conservation
significant species)
Identification,
assessment and
mapping of potential
nesting banks for
conservation significant
turtles

Aquatic habitat
assessments

Opportunistic
recordings of crocodiles
(including characteristic
slides on banks)

Opportunistic
recordings of crocodile
nests

A significant body of literature on freshw ater turtles of the Fitzroy Basin catchment exists. This includes a
comprehensive assessment for the Project undertaken by DERM (Limpus et al.) in 2007. This assessment drew on a

number of previous studies and included detailed field assessments w ithin the proposed inundation areas of a raised
Eden Bann Weir and the proposed w eir at Rookw ood.

In light of the availability of information on species diversity, distribution in the Fitzroy Basin catchment and aquatic
habitat requirements, trapping in the Project footprint was not deemed necessary.

Given that potential nesting banks are poorly know nfrom the Project footprint, that these habitats are likely to be
impacted by the proposed raising of Eden Bann Weir, and that lack of recruitment has been cited as a major threat to
these speciesd (Limpus et al 2007), t ar gledateddsnapping turtey s
focussed on the identification, assessment and mapping of potential turtle nesting in the Project footprint. Due to the
difficulty in trapping the Fitzroy River turtle and w hite-throated snapping turtle, the distribution and abundance of these
species w ithin the Project footprint and study area w as assessed based on the results of the past surveys detailed
above. Where insufficient information w as available, species occurrence w as assessed based on habitat suitability.

Tw o comprehensive studies w ere undertaken to describe potential impacts (and associated mitigation measures) on
estuarine crocodiles from w ater infrastructure development on the Fitzroy River (Britton 2007a; Britton 2007b). These
studies provide a thorough description of estuarine crocodile populations (including abundance) and habitat utilisation
in the Fitzroy River (including the Eden Bann Weir Project footprint), based upon the results of detailed field
assessments.

Given the amount of information on estuarine crocodile ecology in the Fitzroy River, specific targeted field surveys
w ere not deemed necessary for this species. Habitat assessments documented potentially suitable habitat, w hile
opportunistic recordings w ere noted.



Parameter Information in literature to | References Current know ledge gaps Field effort Study approach and field effort
inform impacts

Fish

Platypus

Macroinvertebrates

Macrophytes

Species diversity in
catchment

General habitat
preferences of fish
species

Barriers to
movement in the
Fitzroy River / use
of fish passage
devices

Occurrence in the

Daw son, Mackenzie
and Fitzroy rivers

General
characterisation of
diversity of
macroinvetrebrate
taxa in the study
area

Non-occurrence of
listed threatened
species in the study
area

General description
of macrophytes
know n to occur in
the study area

Pest species know n
to occurin study
area

Key references

Berghuis and Long 1999

Long and Meager 2000

Marsden and Pow er 2007

Pusey et al. 2004
Stuart et al. 2007
Other references
Allen et al. 2003
DEEDI 2009

Earth Tech 2007

frc environmental 2008

Heindenreich and
Broadfoot 2001

Long 2000

Stuart and Mallen-Cooper

1999
Stuart 1997
SunWater 2008a

References
Fish et al. 2001
frc environmental 2008

Gardner and Serena 1995

Grant and Temple-Smith
1998

Otley et al. 2000
Serena et al. 1998

References

Duivenvoorden et al. 2000

Duivenvoorden and
Roberts 1997

frc environmental 2008

References
Duivenvoorden 1992
Noble et al. 1997

frc environmental 2008

Houston and
Duivenvoorden 2002

Species assemblages

in specific aquatic
habitat types

Distribution and
abundance in the
Daw son, Mackenzie
and Fitzroy Rivers

Description of species
assemblages occurring
in specific aquatic
habitat types within the
Eden Bann Weir Project
footprint

Habitat requirements of
key species

Species presence,
diversity and
distribution in various
aquatic habitat types
Temporal patterns in
macrophyte distribution

Aquatic habitat
assessments

Fish sampling in
margins of Eden Bann
Weir impoundment

Aquatic habitat
assessments

Opportunistic
recordings

Non-systematic
deployment of artificial
substrates in various
aguatic habitat types
throughout study area
to supplement existing
information about
macorinvertebrate
diversity in study area

Aquatic habitat
assessments

The fishdiversity of the Fitzroy Basin catchment has been studied in detail in a number of other studies. In particular,
the impacts of movement barriers on fishin the system has received notable attention, including a specific study on
potential requirements for fish passage relating to the raising of Eden Bann Weir and the construction of the proposed
w eir at Rookw ood (Marsden and Pow er 2007). Habitat preferences for fish species in the Fitzroy Basin catchment is
generally w ell-described, based on the volume of sampling that has occurred throughout the catchment, including
various aquatic habitats in the Fitzroy River.

A number of constraints during EIS surveys limited both wetand dry season fishsampling in the Eden Bann Weir
Project footprint (refer Section 2.4.2). Fish sampling in accessible parts of the Project footprint (namely w ithin the
existing Eden Bann Weir impoundment) w as undertaken to characterise species assemblages at the margins of the
impoundment. Likely species assemblages in other in-stream and off-streamaquatic habitat types w ere derived based
on an analysis of the individual ecology of species, information contained w ithin the literature, and from an
extrapolation of results obtained from dow nstream fish sampling (i.e. betw een Eden Bann Weir and the Fitzroy
Barrage).

Patypus are knownto occurin the study area. A general characterisation of potentially suitable habitats for the
platypus (based on the know n ecology of the species from the literature) w as ascertained through aquatic habitat
assessments. Targeted searches for this species w ere not undertaken, although any opportunistic recordings of this
species w ere noted.

Macro-invertebrate sampling in the Eden Bann Weir Project footprint w as severely limited by several constraints (refer
to Section 2.4.2). Where possible, sampling w as undertaken through deployment of artificial substrates, to contribute
additional information regarding the general diversity of macro-invertebrates in the study area. It is recognised that
there are limitations associated with the use of colonisation of artificial substrates to infer macro-invertebrate
assemblage structure, how ever, this approach provided data w hich w ould otherw ise not have been obtainable.

As no threatened aquatic macro-invertebrates w ere identified from the literature review, a general characterisation of
macro-invertebrate diversity from the literature (and supplemented, w here possible, by field data) w as considered
sufficient to inform potential impacts on these animals from the Project.

The presence of macrophytes was noted during aquatic habitat assessments throughout the Eden Bann Weir Project
footprint. A general description of macrophytes w as recorded, how ever species-level identification w as not
undertaken. Asthe primary aim of recording macrophyte presence / absence and general characteristics w as to
inform potential value to aquatic fauna (i.e. provision of shelter and foraging resources), species level identification

w as deemed unnecessary at the environmental impact assessment level.
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Parameter Information in literature to | References Current know ledge gaps Field effort Study approach and field effort
inform impacts

Aquatic habitats Potential utilisation References Distribution and extent
_by aqgatlc fauna, All references related to of aquatic habitats
including threatened  aquatic ecology of study . General characteristics
EREEES area of aquatic habitats

Values of aquatic
habitats for fauna

Upstream and . Potential utilisation References : Distribution and extent

downstream habitats by aquatic fauna, All references related to of aquatic habitats
including threatened  5quatic ecology of study . Values of aquatic
SIECLES area habitats for fauna
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Aquatic habitat

assessments and field
observations

Aerial overflight of study
area

Aquatic habitat
assessments w ithin
Project footprint

Aerial overflight of study
area

Habitat assessments w ere undertaken at accessible sites representing major aquatic habitats throughout the Project
footprint. Creek and off-stream w ater body habitats w ere assessed w here access permitted. Where these habitats
could not be accessed in the field (refer to limitations Section 2.4.2), a desktop approach to assessing the spatial
distribution / extent of these habitat types w as undertaken. Specifically, this involved an assessment of the
Queens| and GonNetamdimfondlappirdy sservice in conjunction w ith satellite imagery of the study area.

In the absence of being able to access all habitats, habitat segment analysis w as utilised to assess the extent of
aquatic habitats, within and dow nstream of the Eden Bann Weir Project footprint. The distribution and linear extent of
aquatic habitat types within and dow nstream of the Project footprint w as quantified and mapped from aerial
photographs, and w here possible, verified in the field (including during the reconnaissance aerial overflight).

The distribution and extent of aquatic habitats within and dow nstream of the Project footprint w as primarily assessed
through a desktop analysis of aerial photography. An aerial overflight of the study area, in conjunction withthe results
of aquatic habitat assessments in the Eden Bann Weir Project footprint w as used to infer the likely ecological values of
these habitats. Information fromthe literature about potential aquatic fauna species assemblages and utilisation of
upstream and dow nstream habitats w as review ed.

Habitats upstream of the Project footprint, w hich are predicted to suffer minimal impacts from the proposed w eir, w ere
inferred to be similar to those described w ithin the Project footprint (based on aerial photo interpretation, field
observations and literature review s), and w ere not specifically addressed. How ever, upstream and dow nstream
habitats of significant values identified in the literature review s are discussed in subsequent sections of this report.

As construction of a w eir at Rookw ood w ould impact aquatic habitats upstream of the Eden Bann Weir impoundment,
this section of the Fitzroy River is described in the Rookw ood Weir Baseline Aquatic Fauna Report.



246 Site selection

Agquatic suney sites (for habitat assessments, turtle nesting bank surneys and aquatic fauna
trapping) were selected based on a review of digital topography, georeferenced aerial
photographs, streambed geology, road and boat access, safety constraints and field
reconnaissance, including an aerial overflight. Site selection was also influenced by logistical
constraints associated with boat operation. These included safety concerns in fast-flowing waters
(wet season) and low water levels preventing boat access (dry season) and the potential presence
of estuarine crocodiles in the Project footprint (Section 2.4.2).

Habitat assessments were conducted at sites representing major aquatic habitats within the study
area. These were defined as:

Impounded pool (impounded water upstream of existing Eden Bann Weir): generally non-
flowing, typically deep water impounded within the bed and banks of a river upstream of a
weir;distinct from a 6natural é pool i n an unregul a;
the impounded pool is variable, and dependent on operations of the infrastructure, climatic
factors (rainfall / evaporation) and extraction by adjacent land users

Pools: zones of relatively deep, still or very slow flowing water over variable substrates (i.e.
silt, sand, stony or rocky) that occur naturally within the riverine environment (as opposed to
upstream of man-made structures) (AusRivAS 2001). This aquatic habitat type occurs in the
main channel, and may become isolated into a series of discrete water holes during dry
conditions when flow ceases and water levels drop. The low (or zero) velocity of water flow
differentiates a pool habitat from a faster flowing run habitat (AusRivAS 2001)

Riffles: shallow (<0.3 m), fast-flowing (>0.2 m/s) water over a stony bed (AusRivAS 2001)

Runs: relatively deep, fast flowing unbroken water over a sandy, stony or rocky bed
(AusRiVAS 2001). These habitats may occur immediately upstream and downstream of a
rifle zone. Fast flowing water during high flow / flood conditions may result in the conversion
of generally sluggish pool habitats and generally shallow riffle habitats into runs (AusRivVAS
2001)

Off-stream water bodies including:

i Palustrine wetlands (vegetated swamps, billabongs), oxbow lakes, and farm dams in the
floodplain adjacent to the main channel?

i Flood-runners / secondary channels within the bed and banks (i.e. including the riparian
zone)

Creeks: small tributaries adjoining the main river channel that persist for varying distances
across the adjacent floodplain and beyond. This does not include minor drainage lines that
may only flow intermittently after rainfall.

Where possible, sites for deployment of nets and traps were selected to sample aquatic fauna in
each of the habitat types, and in locations that allowed safe operation and had suitable structures
(e.g. projecting branches or roots for attachment). Where appropriate, trapping sites were
coincident with those of habitat assessments, but this was not always possible. For example, traps
could not be deployed in areas with very fast flows due to the risk of trap loss and subsequent
wildlife entrapment.

% For the purposesof this assessment, off-stream water bodieswithin 1 km of the main channel and adjoining creekswere
considered.
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Turtle nesting bank suneys were conducted at targeted sites based on the current knowledge of
species preferences for particular substrate, slope, elevation and vegetation cover (refer to Section
2.4.10). Locations of habitat assessment, turtle nesting bank suneys and fauna trapping sites are
provided in Figure 2-1.

247 Aquatic habitat assessments

Habitat assessments were undertaken at accessible sites representing major aquatic habitats
throughout the Project footprint. Each survey site was identified in relation to habitat type
described abowe in section 2.4.6 and the following parameters recorded:

Stream channel and bank morphology (e.g. channel width, depth and bank height)
Bank profile

Substrate description (e.g. bedrock, gravel, sand or silt)

Presence of plant material (e.g. aquatic plants, algae and submerged logs)

Riparian vegetation description (e.g. width and length of stream side vegetation,
overhanging and native vegetation)

Adjacent land use
Water velocity (e.g. deep and shallow areas)
Position in relation to existing or proposed impoundment.

Creek and off-stream water body habitats were assessed where access permitted. Where these

habitats could not be accessed in the field (refer to limitations Section 2.4.2), a desktop approach

to assessing the spatial distribution / extent of these habitat types was undertaken. Specifically,

this involved an assessment of InfoMapphg ®eeinesnl and G
conjunction with satellite imagery of the study area.

Habitat characteristics of each suney site were assessed from excellent to poor according to
criteria of the AusRIVAS River Bioassessment Program from which a sub sample of habitat
variables relevant to the Project were selected (Table 2-2).

A summary of the aquatic habitat assessment surwey sites is provided in Table 2-3 below.
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Table 2-2 AusRiVASRIiver
criteriarankings

Bioassessment Program habitat variablesand

Habitat Excellent Good Fair
variable

1. Bottom > 50% rubble, 30-50% rubble, 10-30% rubble, <10% rubble, gravel or
Substrate / gravel, gravel or other gravel or other other stable habitat.
Available submerged logs, stable habitat. stable habitat. Lack of habitat is
cover undercut banks, obvious.
or other stable
habitat.
2. Bank Stable. No Moderately stable. Moderately unstable.  Unstable. Many
Stability evidence of Infrequent small Moderate frequency  eroded areas. Side
erosion or bank areas of erosion. and size of erosion slopes >60% are
failure. Side Side slopes up to areas. Side slopes common. Exposed
slopes generally 40% on some up to 60% on some 6rawd areas
<30%. banks. banks. along straight sections
and bends.
3. Bank Over 80% of the 50-79% of the 25-49% of the <25% of the
Vegetative streambank streambank streambank covered streambank covered
Stability covered by covered by by vegetation, gravel by vegetation, gravel
vegetation or vegetation, gravel or larger material. or larger material.
boulders and or larger material.
cobble.
4. Dominant Dominant Dominant vegetation  Over 50% of stream
Streamside vegetation is of vegetation is shrub s grass, sedge, bank has no
Cover tree form. form. ferns. vegetation and
dominant material is
soil, rock, bridge
materials or culverts.
Table 2-3 Summary of aquatic habitat assessment survey sites

Sampling Coordinate Site location Aquatic habitat type | Sampling
site name at time of survey period*
Wet

EBA2
EBA3

EBA4

EBAS

EBAG6
EBA7

EBAS8

EBA9

EBA10

-23.174 , 149.922
-23.161 , 149.916
-23.144 , 149.902

-23.121 , 149.880

-23.110 , 149.866

-23.094 , 149.871
-23.080 , 149.887

-23.099 , 149.909

-23.088 , 149.926

-23.062 , 149.934

Glenroy Crossing
Dow nstream of Glenroy Crossing

Betw een Glenroy Crossing and
Redbank Crossing

Betw een Glenroy Crossing and
Redbank Crossing

Betw een Glenroy Crossing and
Redbank Crossing

Dow nstream of Redbank Crossing

Betw een Redbank Crossing and
Marlborough Creek

Betw een Redbank Crossing and
Marlborough Creek

Just upstream of Marlborough
Creek

Marlborough Creek

Riffle
Run

Run

Run

Run

Run

Run

Run

Run

Creek

Wet
Wet

Wet

Wet

Wet
Wet

Wet

Wet

Wet
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Sampling Coordinate Site location Aquatic habitat type | Sampling
site name at time of survey period*
Wet

EBA11 -23.065 , 149.937 Small creek just upstream of Creek
Marlborough Creek

EBA12 -23.069 , 149.930 Adjacent to Marlborough Creek Off-stream w ater Wet
body (billabong)

EBA13 -23.065 , 149.937 Just dow nstream of Marlborough Run Wet
Creek

EBA14 -23.060 , 149.941 Betw een Marlborough Creek and Run / Riffle Wet / Dry
Princhester Creek

EBA15 -23.078 , 149.964 Betw een Marlborough Creek and Impounded pool Wet
Princhester Creek

EBA16 -23.087 , 149.997 Betw een Marlborough Creek and Impounded pool / Wet / Dry
Princhester Creek Run

EBA17 -23.065 , 150.026 Betw een Marlborough Creek and Impounded pool Wet
Princhester Creek

EBA18 -23.042 , 150.039 Betw een Marlborough Creek and Impounded pool Wet
Princhester Creek

EBA19 -23.028 , 150.056 Princhester Creek Impounded low er Wet

reaches of creek

EBA20 -23.055 , 150.075 Betw een Princhester Creek and Impounded pool Wet
Eden Bann Weir

EBA21 -23.082 , 150.066 Betw een Princhester Creek and Impounded pool / Wet / Dry
Eden Bann Weir Impounded pool

EBA22 -23.089 , 150.113 Betw een Princhester Creek and Impounded pool Wet
Eden Bann Weir

EBA23 -23.085 , 150.067 Betw een Princhester Creek and Impounded pool / Wet / Dry
Eden Bann Weir Impounded pool

*Wet: surveys conducted late January / early February 2009; Dry: surveys conducted July 2009

248 Habitat segment analysis

In the absence of being able to access all habitats, habitat segment analysis was utilised to
assess the extent of aquatic habitats, within, upstream and downstream of the Eden Bann Weir
Project footprint.

The distribution and linear extent of aquatic habitat types within the Project footprint (i.e.
upstream of Eden Bann Weir) as well as downstream, were quantified and mapped from aerial
photographs, and where possible, verified in the field (within Project footprint during field studies
and during the reconnaissance aerial overflight). Habitat boundaries were estimated based on
the visual characteristics observed.

The extent of each habitat type in the main river channel within and downstream of the Eden
Bann Weir Project footprint was then calculated based on the percentage of river length covered
by each habitat (off-stream water bodies and adjoining creeks were not included). As habitat
boundaries (e.g. the difference between ariffle and a run) vary between seasons, the
percentages of each habitat type within the Project footprint provide an example of aquatic
habitat extent. These values are likely to fluctuate substantially in response to seasonal
variability in water flows and management of the storage.
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Habitat quality downstream to the Fitzroy Barrage was inferred to be similar to that of the
aguatic habitats assessed within the Project footprint, given the similarity of surrounding land
uses.

249 Fish

Prior to field investigations, a literature review was performed in order to catalogue previously
recorded fish diversity of the Project footprint, the study area and the Fitzroy Basin catchment.
Wet and dry season field suneys, using fyke nets and small collapsible baited traps, were
undertaken in order to confirm and supplement the information acquired from the literature
review, and also to reveal the potential presence of any cryptic and / or uncommon species in
the existing Eden Bann Weir impoundment.

Fish species in the main stream were surveyed using single wing fyke nets, with the cod end
anchored to projections (such as logs and branches) protruding from the water at the stream
bank, allowing any inadvertently captured turtles and platypus access tothe surface. Fyke nets
were deployed by boat to allow the wing panel to be deployed 10-15 m into the stream,
perpendicular to the bank. The nets were also positioned in locations away from the main flow
of the river to prevent the wing panel from being displaced or damaged. At each site, a minimum
of two fyke nets were deployed in the afternoon, left overnight, and checked the following
morning.

Small collapsible baited traps were deployed along the margins within the existing Eden Bann
Weir impoundment to sample small, cryptic fish and macroinvertebrate species that were less
likely to be captured in fyke nets. Traps were baited with dry cat biscuits (prawn and sardine)
and tied to overhanging or emergent vegetation or structure (such as logs) with a corner of the
trap above the surface. This enabled small turtles to breathe in the unlikely event that they were
caught in the trap. Three or four bait traps were deployed at the same location as the fyke nets,
thereby allowing different microhabitats to be sampled within the same lotic habitat. These traps
were also left overnight and checked the following morning.

Flooding on the Fitzroy River during wet season sampling resulted in the loss of a number of
baited traps. At one site, the presence of an estuarine crocodile prevented the retrieval of baited
traps. During the dry season, the use of baited traps was abandoned due to safety concern
encountered in the wet season. A summary of fish sampling effort is provided in Table 2-4

In all netting / trapping operations captured fish and macroinvertebrates were placed in a bucket
of water and identified to species level. The number of individuals of each species level was
recorded and all individuals were subsequently returned live to the water body. Turtles captured
during fish sampling were immediately remowved from the net and identified to the species level.
The sex, size and age class of each turtle was also recorded, and the presence of tags from
previous captures by DERM was also determined, before being returned to the water.
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Table 2-4 Summary of fish sampling effortin Eden Bann Weir

footprint

Sampling

site

Wet season

EBA14 -23.058,
149.941
EBA16 -23.087,
149.997
EBA21 -23.082,
150.066
EBA23 -23.082,
150.066
Dry season
EBA14 -23.058,
149.941
EBA16 -23.087,
149.997
EBA21 -23.082,
150.066
EBA23 -23.082,
150.066
2410 Freshwater

Coordinates

Habitat sampled

Eden Bann Weir
impoundment on bend,
just dow nstream of
Marlborough Creek

Eden Bann Weir
impoundment on bend,
just upstream of Eght
Mie Creek

Eden Bann Weir

impoundment (first bend
upstream of w eir)

Eden Bann Weir
impoundment (first bend

upstream of weir) T
opposite bank to EBA21

Eden Bann Weir
impoundment on bend,
just dow nstream of
Marlborough Creek

Eden Bann Weir
impoundment on bend,

just upstream of Eight
Mie Creek

Eden Bann Weir

impoundment (firstbend
upstream of w eir)

Eden Bann Weir
impoundment (first bend
upstream of weir) 7
opposite bank to EBA21

turtles

13/02/2009-
14/02/2009

13/02/2009-
14/02/2009

13/02/2009-
14/02/2009

13/02/2009-
14/02/2009

13/07/2009 i

14/07/2009

13/07/2009 i

14/07/2009

12/07/2009 i

13/07/2009

12/07/2009 i

13/07/2009

Number

of fyke
nets

Project

Number of baited
traps

3 (all traps w ashed
aw ay in flood 1 river
rose 2 m overnight)

4 (2 abandoned due

to presence of
crocodile)

4

No bait traps used in
dry season due to
safety concerns
(crocodiles)

No bait traps used in
dry season due to
safety concerns
(crocodiles)

No bait traps used in
dry season due to
safety concerns
(crocodiles)

No bait traps used in
dry season due to
safety concerns
(crocodiles)

An assessment of freshwater turtle populations within the Fitzroy Basin catchment was
conducted by DERM in 2007, specifically focusing on the proposal for raising Eden Bann Weir
and constructing a new weir at Rookwood (Limpus et al. 2007). The DERM assessment
(Limpus et al. 2007) involved field studies, as well as a review of the results of past studies
undertaken throughout the catchment (and in nearby catchments) since 1997. Past studies

included:

Cumulative effects of dams and weirs on freshwater turtles: Fitzroy, Kolan, Burnett and

Mary Catchments. DERM study 1997-1999 (Tucker 2000)
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Fauna of the Dawson River Floodplain i An assessment of fauna downstream of the
proposed Nathan Dam (Venz et al. 2002)

Management plan for the conservation of Elseya albagula in the Burnett River Catchment
(Hamann et al. 2007)

Impact of dams and weirs on freshwater turtles - Fairbairn Dam (Limpus et al. 2006)

DERM sunweys for Fitzroy River turtle (Rheodytes leukops) and white-throated snapping
turtle (Elseya albagula)

Data from turtle biologists who have conducted research on freshwater turtles of the
Fitzroy River:

T Queensland University: Dr Matt Gordos PhD thesis (Gordos 2004)
T Toni Priest BSc Hon thesis (Priest 1997)

T Central Queensland University: Dr John Parmenter

T Carl Glen (unpublished Central Queensland University project).

An additional turtle survey focussing on the Fitzroy River turtle and white-throated snapping
turtle was undertaken for Project by frc environmental in 2007 (frc environmental 2007).

Combined, these studies sampled an extensive range of habitats throughout the Fitzroy Basin
catchment including: isolated spring fed pools, farm dams, backwaters, weir pools and natural
river habitats. Data collected included turtle abundance and diversity, distribution and aquatic
habitats, life history parameters and nesting habitats (Limpus et al. 2007). Due to the amount of
information available on freshwater turtles in the Fitzroy Basin catchment, trapping for turtle
species was not undertaken within the Project footprint as part of this assessmernt. Incidental
obsenvations of turtles, including those caught in the fish fkye nets, were howewer, recorded and
identified as described in Section 2.4.9.

The distribution and abundance of the Fitzroy River turtle and white-throated snapping turtle
within the Project footprint was assessed based on the results of the past surveys detailed
above. Where it was deemed that insufficient information was available to inform the risks
associated with the Project to the Fitzroy River turtle and white-throated snapping turtle,
occurrence of these species was instead assessed based on habitat suitability using targeted
nesting bank surveys. Additional distribution and abundance surveys of these species were not
undertaken as part of this assessment due to the difficulty in safe turtle capture success.
Populations of these species, particularly the Fitzroy River turtle, are difficult to survey as they
rarely enter baited traps. Hand capture via snorkelling or dip netting is the most effective method
of capture however these techniques are generally limited within the Fitzroy Basin catchment
due to high turbidity lewvels (Limpus et al. 2007). Seine netting may also be an effective capture
method, however, in potential habitats for survey the abundance of in-stream woody debris
generally limits suitability in many habitats (Limpus et al. 2007). Furthermore, both snorkelling
and seine netting were not considered due to the potential occurrence of estuarine crocodiles.

Nesting bank surveys

Where access permitted, stream bank margins throughout the Project footprint were assessed
for potential Fitzroy River turtle and white-throated snapping turtle nesting habitat. Accessible
potential nesting areas (i.e. those comprising sand and / or loam banks) (Plate 2-1) were
identified and the following parameters recorded:

Bank length
Bank width
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Approximate slope

Substrate type

Percent vegetation cover

Evidence of turtle activity and nesting

Evidence of disturbance (e.g. from cattle and pigs).

Potential nesting banks were examined for signs of nesting (which included the presence of
turtle tracks, diggings and predated egg shells) using a single strip transect parallel to the
waters edge (as per standard DERM methodology (Limpus et al. 2007) and as discussed with
t h e D ESdiobRsincipal Conservation Officer Dr Col Limpus). Transects varied in length
and width according to bank morphology. Nest locations were described in relation to distance
and height from water. Predated egg shell was also collected for identification by DERM.

Table 2-5 lists the locations of targeted turtle nesting bank suneys as performed within and
upstream of the existing Eden Bann Weir impoundment.

Plate 2-1 Potentialturtle nestingbank surveyed duringfield assessments

Table 2-5 Summary oftargeted turtle nesting bank survey sites
site name
NB1 -23.085 , 150.067 Betw een Eden Bann Weir and Princhester Creek
NB2 -23.055 , 150.075 Betw een Eden Bann Weir and Princhester Creek
NB3 -23.047 , 150.077 Betw een Eden Bann Weir and Princhester Creek
NB4 -23.038 , 150.049 Just upstream of Princhester Creek
NB5 -23.079 , 149.975 Betw een Princhester Creek and Marlborough Creek
NB6 -23.087, 149.997 Betw een Princhester Creek and Marlborough Creek

GHD | Report for Gladstone Area Water Board and SunWater - Lower Fitzroy River Infrastructure Project, 41/20736 | 21



Sampling Coordinates Site location
site name

NB7 -23.088 , 149.926 Betw een Princhester Creek and Marlborough Creek
NB8 -23.065 , 150.025 Betw een Princhester Creek and Marlborough Creek
NB9 -23.065 , 149.937 Just upstream of Marlborough Creek

NB10 -23.076 , 149.932 Just upstream of Marlborough Creek

NB11 -23.088 , 149.926 Just upstream of Marlborough Creek

NB12 -23.083 , 149.888 Betw een Marlborough Creek and Redbank Crossing
NB13 -23.126 , 149.886 Redbank Crossing

NB14 -23.130 , 149.893 Betw een Glenroy Crossing and Redbank Crossing
NB15 -23.130 , 149.892 Betw een Glenroy Crossing and Redbank Crossing
NB16 -23.097 , 149.869 Betw een Glenroy Crossing and Redbank Crossing
NB17 -23.167 , 149.919 Just dow nstream of Glenroy Crossing

NB18 -23.166 , 149.918 Glenroy Crossing

NB19 -23.174 , 149.922 Glenroy Crossing

Based on an assessment of nesting bank slope, substrate type and vegetation cover, each
sand / loam bank identified was assigned a broad nesting suitability rating. Four nesting
suitability categories were utilised:

Low 1 nesting banks with a relatively low gradient slope and / or predominantly
unsuitable substrate (e.g. gravel)

Medium i nesting banks with a relatively medium to steep slope, predominately sand/
loam substrate and / or medium to high vegetation cover

High i nesting banks with a relatively steep slope, sand / loam substrate and low
vegetation cover

Confirmed i nesting banks in which direct evidence of turtle nesting was obsered (e.g.
predated egg shell).

The nesting suitability ratings were selected based on current data available on the optimal
nesting conditions of both the Fitzroy River turtle and the white-throated snapping turtle. It is
important to note that the classification of a bank as potential turtle nesting habitat does not
guarantee that turtle nesting does/will occur in that area. Turtle nesting may also occur in areas
not identified as potential habitat, however these areas are considered to be of low quality and
unlikely to support large numbers or achieve high nesting success. All incidental observations of
turtle nesting were subsequently recorded.

2.411 Crocodiles

A review of the literature indicated that estuarine crocodiles (Crocodylus porosus) occur in
relatively high numbers in the impoundment upstream of Eden Bann Weir compared with other
parts of the study area. Any opportunistic crocodile sightings as well as any signs of crocodile
presence (e.g. characteristic slides on sand banks), were subsequently recorded.
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2412 Other fauna

The platypus (O. anatinus) is known to occur within the Fitzroy Basin catchment (Grant and
Temple-Smith 1998). A general characterisation of potentially suitable habitats for the platypus
(based on the known ecology of the species from the literature) was ascertained through
aguatic habitat assessments. Any opportunistic observations of this species were subsequently
recorded. Other fauna that utilise aquatic habitats, including water birds, amphibians, eastern
water dragon (Physignathus lesuerii) and water rat (Hydromys chrysogaster) were not
considered in this aquatic assessment.

2.413 Macroinvertebrates

Information on macroinvertebrate assemblages in the Fitzroy River system was acquired from a
review of the literature and supplemented by the results of field studies. Literature reviews were
verified by opportunistic sampling for large macroinvertebrates during fish trapping whilst small
and cryptic macroinvertebrates were sampled by deploying artificial substrates at locations
within the Eden Bann Weir Project footprint, Rookwood W eir Project footprint and in
downstream reaches to the Fitzroy Barrage as presented in Table 2-6. Artificial substrates were
utilised at the time of the surveys, due to the inability to undertake kick-sampling as a result of
flooding and other logistical and safety concerns (Section 2.4.2).

The artificial substrateswer e O6r ock basketd subseta €6988s based u
substrates. The substrates were approximately 2500 cm?in volume, made of an open mesh and

filled with plastic potato / orange bags and rocks to the size of half a house brick. These

substrates were placed into the water at depths no greater than five metres and allowed to be

colonised for three to six weeks. Variation in duration of substrate colonisation was related to

logistical issues associated with retrieving the samples. Five substrates were deployed at each

suney site.

The substrates were collected into a 250 um sweep net and rinsed, then placed into suitable
sample jars and preserved with 70% ethanol. Samples were identified using a stereoscope and
keys listed in Hawking (2000). Individuals from every sample jar were identified to family level
and preserved in individual vials containing 90% ethanol.

Within the Eden Bann Weir Project footprint, artificial substrates were deployed at two sites in
the Eden Bann Weir impoundment in the wet season and four sites in the dry season. Artificial
substrates were also deployed throughout the broader study area, including sites upstream of
the Fitzroy Barrage (six during the wet, and three during the dry season) and one site in the
Rookwood Weir Project footprint (wet season only).

2414 Macrophytes

A review of the literature provided baseline information on the aquatic plant assemblages
typically encountered in the Fitzroy Basin catchment. Marcophytes were infrequently
encountered throughout the Project footprint during field studies. If present, aquatic plant
assemblages were recorded at locations in which habitat assessments were performed. While
not identifying macrophytes to species level, a general description of the plants, including
whether they were emergent, submergent or floating was noted.
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Table 2-6 Description of artificial substrate locations

Site
name

FBA1

FBA2

FBA3

FBAG

FBAGA

FBA9

FBA10

FBA11

FBA13

EBA14

EBA16

EBA21

EBA23

Riverslea

River Site location Site
coordinate

Fitzroy
River

Fitzroy
River

Alligator
Creek

Fitzroy
River

Fitzroy
River

Fitzroy
River

Fitzroy
River

Fitzroy
River

Fitzroy
River

Fitzroy
River

Fitzroy
River

Fitzroy
River

Fitzroy
River

Fitzroy
River

Creek adjoining Fitzroy Barrage w eir

pool betw een Fitzroy Barrage and
Alligator Creek

Creek adjoining Fitzroy Barrage w eir

pool betw een Fitzroy Barrage and
Alligator Creek

Alligator Creek

Fitzroy Barrage impoundment
betw een Fitzroy Barrage and
Alligator Creek

Fitzroy Barrage impoundment

betw een Fitzroy Barrage and
Alligator Creek

Fitzroy River betw een Fitzroy

Barrage impoundment and Eden
Bann Weir

Fitzroy River betw een Fitzroy
Barrage impoundment and Eden
Bann Weir

Off-stream billabong adjacent to
Fitzroy Barrage Impoundme nt

Fitzroy Barrage impoundment

betw een Fitzroy Barrage and
Alligator Creek

Eden Bann Weir impoundment on

bend, just dow nstream of
Marlborough Creek

Eden Bann Weir impoundment on
bend, just upstream of Eight Mile
Creek

Eden Bann Weir impoundment (first
bend upstream of w eir)

Eden Bann Weir impoundment (first

bend upstream of weir) i opposite
bank to EBA21

Upstream of Riverslea Crossing

-23.237,
150.409

-23.251,
150.381

-23.246,
150.417

-23.242,
150.342

-23.242,
150.342

-23.146,
150.362

-23.145,
150.376

-23.248,
150.377

-23.241,
150.342

-23.058,
149.941

-23.087,
149.997

-23.082,
150.066

-23.082,
150.066

-23.578,
149.934

Aquatic habitat

type

Creek adjoining
Fitzroy Barrage

impounded

pool

Creek adjoining
Fitzroy Barrage

impounded

Creek

Impounded

Impounded

Pool

Impounded

pool

pool

pool

pool

Off-stream w ater

body

Impounded

Impounded

Impounded

Impounded
Impounded

Impounded
Impounded

Pool

pool

pool

pool

pool /
pool

pool /
pool

Season
sampled
Dry
Dry

Dry

Wet
Wet
Wet
Wet

Wet

Wet
Dry
Dry

Wet / Dry

Wet / Dry

Wet
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2.415 Summary of aquatic survey effort

The following suney effort was conducted within the Eden Bann Weir Project footprint:
23 habitat assessments (23 wet season, 4 replicated in dry season)
19 targeted turtle nesting bank surneys (19 wet season)
20 fyke trap nights (10 wet season; 10 dry season)
14 baited trap nights (14 wet season)

Artificial substrates throughout entire study area including six sites within Eden Bann Weir
Project footprint (two sites in the wet season, and four sites in the dry season).

The sunwey effort employed in this assessment sought to combine existing information with data
and obsenvations recorded from field studies, in the context of the assessment objectives and
identified limitations. Mostimportantly, this methodology allowed for the characteristics, value
and spatial distribution of aquatic habitat types to be described, such that the loss / alteration of
these habitats due to raising Eden Bann Weir could be assessed. Furthermore, the assessment
considered a large amount of existing information on aquatic species in the Fitzroy Basin
catchment, including previously prepared reports that have investigated the potential impacts of
raising Eden Bann Weir and / or constructing a weir at Rookwood on consenvation significant
aguatic species (namely the Fitzroy River turtle and estuarine crocodile). The baseline
environmental values detailed in these reports, and other studies relating to the aquatic fauna
and flora of the Fitzroy Basin catchment (including comparative studies of riverine and weir
environments), were ground-truthed and supplemented through the implementation of the
surnwey effort outlined above. As a result of this combined desktop and field based assessment
approach, the risks associated with raising Eden Bann Weir on aquatic habitats and species
(most notably, conservation significant fauna known or predicted to occur within the Project
footprint) have been identified, thereby allowing for a thorough assessment of potential impacts
and the development of appropriate migration strategies.

2.5 Aquatic habitat calculation

Aquatic habitat types included in the calculation of aquatic habitat within the Project footprint
consist of pool, riffle, run habitats and creeks adjoining the main river. Aquatic habitat already
impacted by the existing Eden Bann Weir impoundment was excluded for the purpose of
guantifying the area of natural aquatic habitat within the Project footprint.

The Fitzroy River transports a substantial sediment load during periods of flood with high
erosion and deposition rates which change the river and its boundaries overtime. Elsewhere in
the EIS, cadastral boundaries have been used to define the extent of watercourse areas and
adjacent landholdings however this was considered inappropriate for determining areas of
aquatic habitat as land title boundaries in some cases are over 100 years old and the physical
river channel as well as suney techniques and legislation defining watercourse boundaries
have changed in that time. There was found to be no existing watercourse data that was
suitable in terms of accuracy for use in calculating aquatic habitat. Cadastral data, Queensland
land use mapping program data and regional ecosystem mapping data proved highly inaccurate
when overlayed on satellite imagery as these mapped watercourse boundaries included land
outside of the river channel, rocky outcrops in the river channel and sand banks.

In the absence of suitable GIS data, aquatic habitat was manually digitised using satellite
imagery (Digital Globe World View 2, July 2010) based on the discernible boundaries of water
within the river channel (excluding rock and sand banks) between the upper limit of the existing
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and proposed Eden Bann Weir impoundment. The digitised data was then cross-checked
against river bed level cross-section data at 23 locations. The cross-section data was available
from the hydraulic model developed for the Project as described in Chapter 9 Surface water
resources. Land survey cross-sections which enable calibration of the hydraulic model were
used to validate the river width determined by the digitised river channel polygon. The cross -
sections distinctly show where the river channel is and what profile the channel takes. The
average difference between the digitised width and cross-section width is i 0.9 mwhich is
considered to show good correlation.

Water lewvels in the system fluctuate seasonally, as such July was considered the most
appropriate time to represent near to stable water lewels early in the dry season that are not
influenced by wet season flood flows. While satellite imagery for other months was not available
for use, aerial imagery captured in August and September 2009 was also assessed showing an
average decrease in river width of 6 m at cross-sections when compared to the July 2010 data.
The Fitzroy River is susceptible to seasonal high flow events during the wet season
(approximately November to April), and occasional flooding in instances where intensive rainfall
events occur within and up-stream of the Fitzroy subcatchment (Chapter 9 Surface water
resources). As such, the use of imagery captured during the wet season would not be
representative of flow conditions.
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Agquatice cology existing environmental
values

3.1 Fitzroy Basin catchment

The Fitzroy Basin catchment is the largest catchment on the eastern seaboard of Australia, and is
secondonlytotheMurray-Dar | i ng Basin as Australiads | argest
of approximately 142,000 km? of Central and Eastern Queensland about the Tropic of Capricorn,

and drains into the Great Barrier Reef World Heritage Area. It consists of six major sub-

catchments, namely:

Isaac / Connors
Nogoa

Comet
Mackenzie
Dawson
Fitzroy.

Strongly seasonal climatic factors heavily influence flows within the Fitzroy Basin catchment, with
the sub-tropical climate fostering the majority of rainfall during the wet season (approximately
November to April). The warm, wet season is generally interspersed with long, dry periods during
the dry season (approximately May to October). Mean annual rainfall is generally higher in eastern
parts of the catchment (800 i 1000 mm), and slightly lower inland to the west (600 mm) (Johnston
et al. 2008). Total evaporation within the Fitzroy Basin catchment significantly exceeds rainfall,
thereby resulting in prevailing dry conditions and variable stream flow (Marsden and Power 2007).
Sewere flooding occasionally occurs within the Fitzroy Basin catchment as a result of intensive
rainfall events associated with severe storms, cyclones and tropical low pressure systems.
Prolonged dry conditions and drought are also characteristic features of the highly variable and
unpredictable nature of the Fitzroy Basin catchment climate is exposed to. Mean annual discharge
from the catchment is 5 million ML, howewer flows can be as low as 100, 000 ML in dry years
(Department of Natural Resources and Water (DNRW) 2008).

Although sparsely populated, large tracts of land within the Fitzroy Basin catchment have been

modified for human land use practices, principally agriculture, which accounts for almost 90% of
catchment land use (Johnston et al. 2008). Of this agricultural use, 81.7% is livestock grazing

(Johnston et al. 2008). Other notable land uses within the Fitzroy Basin catchment include State

Forest (6.65%), nature conservation (4.54%) and mining (0.38%) (Johnston et al. 2008). Although

only a comparatively small component of land use, existing mining activities within the Fitzroy

Basin catchment are concentrated in the northern and western parts of the catchment. As of 2008,
85% of the stateds oper at i oRitaoyBasirocatthment(Johmsdonere r e
al. 2008).

GHD | Report for Gladstone Area Water Board and SunWater - Lower Fitzroy River Infrastructure Project, 41/20736 | 27



Major water infrastructure has been constructed at a number of sites along rivers within the Fitzroy
Basin catchment in order to meet irrigation, urban and industrial demands. Infrastructure includes:

Mackenzie-Nogoa system: Tartrus Weir, Bingegang Weir, Bedford Weir, Fairbairn Dam

Dawson River: Neville Hewitt Weir, Moura Weir, Theodore Weir, Orange Creek Weir,
Gyranda Weir, Glebe Weir

Fitzroy River: Eden Bann Weir, Fitzroy Barrage.

The freshwater fish community within the Fitzroy Basin catchment contains a unique combination
of semi-arid / temperate and tropical / sub-tropical species, including two endemic species
(southern saratoga (Scleropages leichardti) and leathery grunter (Scortum hillii)), and one endemic
sub-species (golden perch (Macquaria ambigua oriens)) (Stuart et al. 2007).

The Fitzroy Basin catchment supports one of the highest diversities of freshwater turtles in

Australia, with six species occurring throughout the catchment, including two regionally endemic

species (Fitzroy River turtle and white-throated snapping turtle). The Fitzroy River turtle is listed as

6Vul nerabl ed under t heOtheonsecvdtionsigndicant $pecieoclinig Act .

within the Fitzroy Basin catchment include the estuarinecrocodile,| i st ed as o6Vul ner a
NCActand O Mi gréaMarriyme GaERBS Act (Brittdoni2G®7a; Britton 2007b), and the
platypus (Ornithorhynchus anatinus) which is protected underthe NCActas a 6 Speci al L

Concernd species.

3.2 Field survey climatic conditions

3.21 Wet season

Conditions during the initial wet season habitat assessment suney (28 January - 2 February
2009), were generally warm and dry. Temperatures ranged between 21.9°C and 31.3°C with
averages of 22.9°C (min) and 30.2°C (max). Days were generally cloudy with moderate relative
humidity (average 60% recorded at 3 pm). Total rainfall during the survey period was 3.4 mm.
Forty-one millimetres of rain was recorded in the two-week period prior to the suneys while 131.6
mm of rain fell in the two months prior (December 2008 and January 2009). During the wet season
aquatic fauna trapping survey (13-14 February 2009) the temperature did not drop below 22.8°C,
and the maximum recorded temperature was 31.5°C. Conditions were overcast and humid, with
37.4 mm of rain recorded and an average relative humidity (at 3 pm) of 73%. In the two weeks
prior to the survey 123 mm of rainfall was recorded, including 87.4 mm on February 11.

3.22 Dry season

Conditions during the dry season sunvey (12 - 14 July 2009) were typified by warm days, and cool
to mild nights. Temperatures ranged between 7.5°C and 26.6°C with averages of 8.7°C (min) and
26.1°C (max). Days were generally clear (i.e. little cloud cover) with high relative humidity in the
mornings (average 74.3 % recorded at 9 am) and low relative humidity in the afternoons (average
33.3 % recorded at 3 pm). No rainfall was recorded during the survey period, nor in the two-week
period prior to the surveys, however 16.8 mm of rain occurred in the two months prior (13 May
2009 and 12 July 2009).
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3.3 Aquatic habitats

331 Overview

Approximately 282 ha of natural (not impounded) aquatic habitat occurs within the Eden Bann
Weir Project footprint. Six main aquatic habitat types occur within the Project footprint upstream of
Eden Bann Weir and within reaches downstream to the Fitzroy Barrage. Aerial photograph
interpretation informed a description of the linear extent of these habitat types within and
downstream of the Eden Bann Weir Project footprint (aquatic habitat segment analysis). Based on
the aquatic habitat segment analysis, field observation based habitat assessments, and
information acquired from the literature review, the general characteristics and features of these
aquatic habitat types were determined.

332 Aquatic habitat segment analysis

Based on the assessment of aerial photography and field survey obsenvations (as discussed in
Section 2.4), the linear extent of various in-channel® aquatic habitat types in the Project footprint
area and downstream to the Fitzroy Barrage was determined”. The results of this analysis are
provided below in Table 3-1 and Figure 3-1. The spatial distribution of in-channel agquatic habitats,
as determined through the analysis, is provided in Figure 3-2.

Table 3-1 Linearextentofin -channel aquatic habitats within and downstream
of Eden Bann Weir Project footprint

Habitat type Linear extent of % linear extent of Linear extent of % linear extent of
habitat in Eden habitat in Eden habitat dow nstream habitat dow nstream of
Bann Weir Project | Bann Weir Project of Eden Bann Weir Eden Bann Weir
footprint (km) footprint Project footprint (to Project footprint (to
Fitzroy Barrage) (km) Fitzroy Barrage)
Impounded 27.8 39.77 45.8 54.59
pool
Pool 23.9 34.19 25.5 30.39
Run 13.1 18.74 8.9 10.61
Riffle 5.1 7.3 3.7 4.41
Total 69.9 km 100% 83.9 km 100%

® In-channel refersto habitatswithinthe main stream of the Fitzroy River. It excludesadjoining creeksand off-stream water bodies.

* Habitat boundarieswere estimated based on visual characteristicsobserved. Ashabitat boundaries (e.g. the difference betweena
riffle and a run) vary substantially between seasons, the percentagesof each habitat type within and downstream of the Project
footprint provide an example of aquatic habitat extent. These valuesare likely to fluctuate substantially inresponse to seasonal

variability inwater flowsand management of the storage (referto Section 2.4.8).
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Figure 3-1 Linear extentof in-channel aquatich abi tatswithinand
d ownstream of Eden Bann Weir Project footprint
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3.33 Impounded pools

General characteristics

Impounded pool habitats are defined as generally non-flowing, typically deep water impounded
within the bed and banks of a river upstream of a weir. The depth and linear extent of this habitat
type is variable, and dependent on local to catchment-wide climatic factors as well as operations of
the infrastructure.

Within the Project footprint, the following characteristics of impounded pool habitat were identified
based on eight aquatic habitat assessmernts:

Awverage stream width approximately 172.5 m (range 120-250 m)
Awerage channel depth approximately 8.7 m (6.5-10 m)

Awverage bank height approximately 7.8 m (3-20 m)

Typical substrate: clay / silt (<0.006 mm)

Logs and coarse-woody debris occurred at the margins of the impoundment at all but one
site, and were plentiful at two sites

Aguatic macrophytes were encountered occasionally (four of eight sites) i these were
generally attached to the substrate rather than free floating

Water was not flowing.

As described in Section 2.4.7, the habitat characteristics of the impounded pool habitat was

assessed from excellent to poor according to the AusRiVAS River Bioassessment Program (Table
3-2).

Table 3-2 Habitatc haracteristic ratings ofimpounded pool habitats

Habitat Bottom substrate / Bank stability Bank vegetative Streamside cover
assessment available cover stability
site

Left bal Right Left bank Left bank Right Left bank Right
bank bank bank

EBA15 Poor Poor Excellent  Excellent Good Excellent  Fair Fair
EBA16 Poor Poor Excellent  Good Excellent  Excellent Fair Fair
EBA17 Poor Poor Good Excellent  Good Good Fair Fair
EBA18 Poor Poor Fair Fair Fair Fair Fair Fair
EBA20 Good Fair Excellent  Good Excellent Excellent Good Fair
EBA21 Fair Poor Good Excellent Excelent Excellent Fair Good
EBA22 Good Good Excellent  Excellent Excellent Excellent Fair Good
EBA23 Fair Fair Good Good Good Good Fair Fair
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Assessment of the habitat characteristics within the Eden Bann Weir Project footprint revealed that
bottom substrate / available cover within the impounded pool habitat was generally fair, with
habitat features such as submerged logs and rocks, largely confined to the margins of the
impounded pool habitat. Bank stability and bank vegetative stability were ranked as being good i
excellent with few areas of exposed/unstable banks. Whilst high grass/weed cover on the river
banks sened to stabilise banks, the low abundance of trees and shrubs resulted in 13 of the 16
banks assessed, receiving a poor streamside cowvering rating (Table 3-2).

While not quantifiably assessed, a notable field observation throughout the Eden Bann Weir
Project footprint (and indeed the entire study area) was that the quality of marginal aquatic habitats
(interms of likely value for fauna) was higher where cattle access to the river was prevented or
restricted. This observation not only applies to the impounded pool habitat, but to all aquatic
habitats, including off-stream water bodies and adjoining creeks.

Spatial distribution and extent of habitat

Impounded pool habitat occurs in the Fitzroy River (and the lower reaches of adjoining creeks)
upstream of Eden Bann Weir. While the maximum impoundment extent of the existing structure is
184 km adopted middle thread distance (approximately 43 km upstream of the weir), field
observations and aquatic habitat segment analysis indicated that the impounded pool habitat does
not necessarily extend upstream as far as this. Aquatic habitat as sessments and aerial photograph
interpretation indicated that the impounded pool habitat prevails upstream from Eden Bann Weir to
approximately Marlborough Creek (28 km upstream). It is important to note that this conclusion is
based on observations made at the time of suney, and may, therefore, be subject to variation in
response to the highly variable and seasonal climatic factors for the catchment.

Downstream of Eden Bann Weir, the impounded pool habitat created by water contained within
the Fitzroy Barrage is the most dominant aquatic habitat type (approximately 54.6 per cent). Based
on the aquatic habitat segment analysis, this habitat extends 45.8 km upstream.

3.34 Pools

General characteristics

Pool habitats are defined as relatively deep, still / very slow flowing water over variable substrates
(i.e. silt, sand, stone or rock) that occur naturally within the riverine environment (as opposed to
upstream of man-made structures) (AusRivAS 2001). This aquatic habitat type occurs in the main
river channel, and may become isolated into a series of discrete water holes during dry conditions
when flow ceases and water levels drop. The low (or zero) velocity of water flow differentiates a
pool habitat from a faster flowing run habitat (AusRivAS 2001).

During the wet season suneys, the pool habitats that normally occur within the Project footprint
during the dry season, were converted to run habitats due to the level and flow of water within the
Fitzroy River. These habitats within and upstream of the Project footprint could not be accessed
for assessment during the dry season (refer to Section 2.4.2) and as a result aquatic habitat
assessments could not be undertaken for this habitat type. Observations from the broader study
area (i.e. upstream of the Rookwood Weir site) indicated that, like the impounded pool habitat, the
most significant habitat features of pools are concentrated along the margins of the waterway. The
provision of a variety of habitat resources and microhabitats due to the presence of undercut
banks, woody debris, macrophytes, variable substrates, and overhanging and inundated riparian
vegetation, has the potential to support a diversity of aquatic fauna, including freshwater turtles,
fish, platypus and macroinvertebrates.
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Spatial distribution and extent of habitat

The spatial distribution and extent of pool habitat within the Project footprint was assessed from
aerial photographs. This assessment revealed that pools are the second most dominant aquatic
habitat type within the Eden Bann Weir Project footprint (total linear extent of 23.9 km; 34.19 % of
habitat). The pool habitats are typically interspersed by riffle and / or run habitats. Based on the
habitat segment analysis, the largest pool in the Eden Bann Weir Project footprint extends
upstream of Marlborough Creek (for a length of approximately 6.8 km).

Aquatic habitat segment analysis indicated that pools are also the sec ond most dominant habitat
type downstream of the Project footprint (total linear extent of 25.5 km; 30.39% of habitat between
Fitzroy Barrage and Eden Bann Weir).

3.35 Runs

General characteristics

Run habitats are defined as relatively deep, flowing, unbroken water over a sandy, stony or rocky
bed (AusRIivAS 2001). These habitats may occur immediately upstream and downstream of a riffle
zone. Fast flowing water during high flow / flood conditions may resultin the conversion of sluggish
pool habitats and shallow riffle habitats into runs (AusRivAS 2001).

Within the Project footprint, the following characteristics of run habitats were identified based on
ten aquatic habitat assessments:

Awverage stream width approximately 113.5 m (range 60-200 m)
Awerage channel depth approximately 4.15 m (3-6 m)
Awverage bank height approximately 5.8 m (2-13.5 m)

Typical substrate: clay / silt (<0.006 mm), some sites also had a combination of clay / silt
and sand (2-0.006 mm)

Logs and coarse-woody debris occurred at the margins of run habitats at seven of ten sites,
and were plentiful at one site

Aquatic macrophytes were absent at all sites assessed
Water velocity was generally slow to moderate at the time of habitat assessments.

As described in Section 2.4.7, the habitat characteristics of the run habitats were assessed from
excellent to poor according to the AusRiVAS River Bioassessment Program. The results of this
assessment are provided in Table 3-3 and summarised below.
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Table 3-3 Habitat characteristic ratings of run habitats

Habitat Bottom substrate / Bank stability Bank vegetative Streamside cover
assessment available cover stability

it
S Leftbank | Right | Leftbank | Right | Leftbank | Right | Leftbank | Right
bank bank bank bank

EBA2 Poor Poor Good Good Excellent  Excellent  Fair Fair
EBA3 Poor Poor Excellent  Excellent Excellent Excellent Excellent  Fair
EBA4 Poor Poor Excellent  Excellent Excellent Excellent Excellent  Excellent
EBA5 Poor Poor Good Good Excellent  Excellent Excellent  Excellent
EBAG Poor Poor Excellent ~ Good Excellent  Good Excellent  Fair
EBA7 Poor Poor Poor Excellent  Fair Excellent  Fair Fair
EBAS8 Poor Poor Good Good Excellent  Excellent  Fair Fair
EBA9 Excellent  Excellent Good Excellent  Excellent Excellent Fair Good
EBA13 Poor Poor Fair Poor Poor Poor Poor Poor
EBA14 Poor Poor Good Excellent  Excellent Excellent Excellent  Fair

Habitat assessments and field observations showed that run habitats were typically shallow and
narrower in comparison to the downstream impounded pool habitat within the Eden Bann Weir
Project footprint. While bottom substrate / available cover was generally ranked as being poor,
bank vegetative stability was typically excellent along the riparian zone of run habitats. Bank
stability and streamside cover were variable, and rankings are likely to reflect site specific land
uses (i.e. intensity of cattle grazing) in the riparian zone adjacent to run habitats. As for the
impounded pool habitat, habitat complexity was greatest at the margins of run habitats. In the wet
season these habitats provide a linkage between slower-flowing (typically wider and deeper) pool
habitats.

As water flow decreases during the dry season, itis likely that the run habitats assessed in the
field would revert to pool habitats. The general characteristics outlined above for run habitats
within the Eden Bann Weir Project footprint (excluding flow) are therefore considered to be
applicable to natural pool habitats within the Project footprint also.

Spatial distribution and extent of habitat

Based on the aquatic habitat segment analysis, runs occur frequently in the Eden Bann Weir
Project footprint upstream of the impounded pool habitat. They are generally short in length, and
are often, although not always, associated with riffles (i.e. upstream and /or downstream of riffles).
A total of 13.1 km of run habitat was mapped as occurring within the Eden Bann Weir Project
footprint, accounting for 18.7 % of in-channel habitat. Upstream of the mapped impounded pool
habitat, runs constitute approximately 31.1% of in-channel aquatic habitats.

Between Eden Bann Weir and Fitzroy Barrage, the aquatic habitat segment analysis indicated that
run habitats extended for a combined total of 8.9 km, representing 10.6 % of the downstream
reach of the Fitzroy River between the two structures.
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3.36 Riffles

General characteristics

Riffle habitats are defined as shallow (<0.3 m), fast-flowing (>0.2 m/s) reaches over a stony bed
(AusRIiVAS 2001). The unique combination of shallow, fast flowing water that is (relatively) highly
oxygenated and flows over a hard substrate, differentiates this habitat type from pool and run
habitats.

The one riffle habitat assessed® in the Eden Bann Weir Project footprint featured:
A substrate dominated by cobble (256-64 mm), gravel (16-2 mm) and pebbles (64-16 mm)
Plentiful woody debris in the margins
Attached macrophytes
Fast flowing water.

As described in Section 2.4.7, the habitat characteristics of the riffle habitat was assessed from
excellent to poor according to the AusRiVAS River Bioassessment Program. The results of this
assessment are provided in Table 3-4

Table 3-4 Habitat characteristic ratings of riffle habitat

Habitat Bottom substrate / Bank stability Bank vegetative Streamside cover
assessment available cover stability

site
Left bank Right bank Left Right Left Right Left Right
bank bank bank bank bank bank

EBA1 Excellent Excellent Fair Excellent Good  Excellent Fair Excellent

The riffle zone assessedin the Eden Bann Weir Project footprint was typical of this aquatic habitat
type throughout the study area (i.e. riffles assessed upstream of the Rookwood Weir site). Namely,
these habitats tended to occur immediately downstream of runs, and were narrow, shallow and
featured a rocky substrate. Aquatic macrophytes were infrequently observed within riffle zone
habitats.

Spatial distribution and extent of habitat

Riffle habitats account for 7.3% of the Eden Bann Weir Project footprint, as determined by the
aguatic habitat segment analysis. These habitats were mapped as extending from 100 m to 900 m
in length. The total combined length of riffle habitats in the Eden Bann Weir Project footprint was
determined to be 5.1 km. Between Eden Bann Weir and Fitzroy Barrage, 3.7 km of riffle habitat
was identified, accounting for 4.4% of the linear extent of in-channel habitats between the two
infrastructures.

® Constraintsassociated with accessing riffle habitatsin the Eden Bann Weir Project footprint prevented further rifflesfrom being

assessed.
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3.37 Off -streamwater bodies

For the purposes of this assessment, off-stream water bodies were defined as palustrine wetlands
(i.e. vegetated swamps, billabongs), oxbow lakes, and farm dams (i.e. lacustrine habitats) in the
floodplain adjacent to the main channel® of the Fitzroy River within the Eden Bann Weir Project
footprint. Access severely hampered assessment of this habitat type, however, one large off-
stream water body to the west of Marlborough Creek was assessed. The results of the AUsRVAS
River Bioassessment Program assessment for this off-stream water body habitat are provided in
Table 3-5 and summarised below.

Table 3-5 Habitat characteristic ratings of the off -stream water body habitat

Habitat Bottom substrate / Bank stability Bank vegetative Streamside cover
assessment available cover stability

it
Ste Left Right | Leftbank | Right | Leftbank | Right Left Right
bank bank bank bank bank bank

EBA12 Good Good Excellent Excellent Excellent Excellent Fair Fair

Macrophytes and woody debris were prevalent in the off-stream water body assessed, which
constituted a good bottom substrate / available cover rating. The wide, shallow body of water was
observed to have excellent bank stability and bank vegetative stability, while streamside cover was
assessed as being fair.

Spatial distribution of habitats

An analysis of satellite imagery andthe Que ens | and GWetlandinfomspstinbraned
the location of off-stream water body habitats within and downstream of the Eden Bann Weir
Project footprint. A total of 32 off-stream water bodies were identified within 1 km of the Fitzroy
River and adjoining creeks downstream of the Eden Bann Weir Project footprint (comprising 22
palustrine wetlands and 10 lacustrine wetlands). Within 1 km of the Eden Bann Weir Project
footprint, 18 palustrine habitats and six lacustrine wetlands were identified. The location of the off-
stream water body habitats are presented in Figure 3-2.

The Fitzroy River floodplain, which extends to the north west of Rockhampton (approximate centre
is 11 km North West of Rockhampton) is listed as a Nationally Important Wetland Site and features
in the Directory of Important Wetlands (DEWHA 2008). This wetland comprises a complex of water
bodies including the Fitzroy River and associated floodplain wetlands to the north, west and south
of Rockhampton (DEWHA 2008).This corresponds in part with the inundation zone of the Fitzroy
Barrage. The site is recognised to be important for water birds, and provides foraging and
breeding resources for common, threatened and migratory species (DEWHA 2008).

3.38 Creeks

Creek habitats include small tributaries adjoining the main river channel that persist for varying
distances across the adjacent floodplain and beyond (refer to Section 2.4.6). The variable
geomorphology of these habitats (i.e. depth, width, length), adjacent land use and proximity to
water infrastructure, varies the characteristics and potential fauna habitat values these waterways
feature.

® For the purposesof this assessment, off-stream water bodieswithin 1 km of the main channel and the lower reachesof adjoining
creeks were considered.

GHD | Report for Gladstone Area Water Board and SunWater - Lower Fitzroy River Infrastructure Project, 41/20736 | 37



Habitat assessments were undertaken at three creek habitats in the Eden Bann Weir Project
footprint. The following general characteristics of creek habitats were identified from these
assessments:

Awerage width: 20 m (range 15 m-25 m)
Awerage depth: 2.2 m (range 1 m -4 m)
Awerage bank height: 3.5 m (range 1.5m i 7 m)

Typical substrate: clay / silt, although one site (EBA10 had cobble / gravel / pebbles / clay
and silt)

Woody debris was present at all three sites assessed
Macrophytes were noted from one of three sites.

As described in Section 2.4.7, the habitat characteristics of the creek habitats were assessed from
excellent to poor according to the AusRiVAS River Bioassessment Program. The results of this
assessment are provided in Table 3-6 and summarised below.

Table 3-6 Habitat characteristic ratings of the creek habitats

Habitat Bottom substrate / Bank stability Bank vegetative stability | Streamside cover
assessment available cover
site

Left Right bank | Left bank | Right Left bank Right Left Right
bank bank bank bank bank

EBA10 Good Good Excellent Excellent  Excellent Good Good Poor
EB11 Poor Poor Excellent Excellent  Excellent Excellent  Fair Fair
EBA19 Poor Poor Excellent  Excellent Excellent Excellent  Fair Fair

Creek habitats assessed were variable, although general findings from the habitat assessments
were that these shallow, narrow adjoining waterways had excellent bank stability and bank
vegetative stability, supported fair streamside cover, yet provided poor bottom substrate / available
cower. The results of the bottom substrate / available cover assessment at the specific habitat
assessment sites, were representative of that observed throughout the wider study area. In
general, the obsened creek habitats often supported notable in-stream cover and structure in the
form of woody debris, (inundated and overhanging vegetation), and also supported more
macrophytes (especially floating and emergent) when compared with the main stream of the
Fitzroy River.

Spatial distribution of habitats

An analysis of satellite imagery andtheQu e ens | and GWetlendinfomsppingssnice
highlighted the location of creek habitats’ within and downstream of the Eden Bann Weir Project
footprint. A total of 13 named creeks join the Fitzroy River between the Fitzroy Barrage and Eden
Bann Weir, whilst eleven named creeks flow into the Fitzroy River within the Eden Bann Weir
Project footprint. Table 3-7 presents the locations of all named creeks and Figure 3-2 illustrates
the locations of the major creeks.

" Only named creekswere selected for thisstudy. Small, ephemeralunnamed creeksand drainage lineswe re not considered.
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Table 3-7 Location of named creeks downstream of and within Eden BannWeir
Project footprint

Creek name Location of junction Tributaries of creek
w ith Fitzroy River

Dow nstream of Eden Bann Weir Project footprint

Lion Creek
Ramsay Creek
Etna Creek
Limestone Creek
Alligator Creek
Ridgelands Creek
Lousia Creek
Canoona Creek
Two Mile Creek
Lagoon Creek
Stony Creek
Junction Creek

Planted Creek

-23.360, 150.491
-23.314, 150.477
-23.240, 150.410
-23.263, 150.355
-23.190, 150.403
-23.182, 150.384
-23.135, 150.287
-23.109, 150.243
-23.145, 150.159
-23.141, 150.155
-23.129, 150.137
-23.115, 150.133
-23.098, 150.138

Eden Bann Weir Project footprint

Six Mile Creek

Princhester Creek

Boggy Creek

Eight Mile Creek
Marlborough Creek
Green Creek
Seventeen Mile Creek
Muldoon Creek

Camp Creek

Glenroy Creek

Templeton Creek

-23.091, 150.085
-23.034, 150.063

-23.044, 150.031
-23.086, 150.001
-23.065, 149.935
-23.079, 149.885
-23.106, 149.865
-23.109, 149.866
-23.134, 149.894
-23.192, 149.918
-23.274, 149.938

Gudman Creek

Four Mile Creek

Black Gin Creek Deep Creek

Yemiappo Creek Duck Holes Creek Bills Creek

Four Mile Creek Chinaman Creek

Native Bear Creek

Station Creek

Sandy Creek Kerral Creek Pleasant
Creek

Cabbage Tree Tw o Mile Creek

Creek

Ten Mile Creek

Mountain Hut Creek  #Numerous

Dow ns Creek Mile Creek Back Creek

Tw o Mile Creek
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3.39 Upstream habitats

Upstream aquatic habitats (in-channel, adjoining and off-stream) were assessed as being similar
to those described within the Project footprint (based on aerial photo interpretation, field
observations from the study area and literature reviews). As the landscape (i.e. topography,
gradient) and adjacent human land use along the Fitzroy River upstream of the Project footprint is
similar to that within the Eden Bann Weir Project footprint, itis likely that the aquatic habitat types,
and the general characteristics of these habitats (including value to fauna) would persist upstream
of the Project footprint. Subsequent sections of this report discuss some upstream habitats that
literature reviews identified as having significant values (i.e. known populations of habitat for
consenvation significant fauna).

3.310 Habitatdynamics

Aquatic habitats in the Fitzroy River are highly dynamic. The temporal distribution and spatial
extent of aquatic habitat types are related to fluctuating water levels driven by factors including
climate (i.e. rainfall or lack thereof with the Fitzroy River sub-catchment and upstream
catchments); management of water storages (i.e. such as Eden Bann Weir and the Fitzroy
Barrage); extraction of water from waterways by adjacent land holders; evaporation and ground
seepage. Due to the highly unpredictable nature of these individual factors, and the combined
influence of the variable interactions of these factors, aquatic habitat distribution and extentis in a
constant state of flux. A generalised description of the typical dynamics of the system, as observed
in the field (both within the Eden Bann Weir Project footprint, and throughout the wider study area),
and as described in the literature, is outlined below, and summarised in Table 3-8. Examples of
aguatic habitat diversity by season are provided in Table 3-9.

During and post wet season 1 approximately November to April

During periods of high rainfall (i.e. during and post-wet season), the linear extent of the impounded
pool habitat upstream of Eden Bann Weir is at its greatest. Unregulated reaches of the Fitzroy
River primarily exist as a deep fast-flowing channel (run habitat) in which in-channel aquatic
habitats such as pools and riffles are inundated as a result of a significant increase in water depth
and velocity. This was evident upstream of the impounded pool habitat within the Eden Bann Weir
Project footprint during wet season field surveys. Depending of localised rainfall patterns, creek
habitats may increase in depth and width as flow rates increase. Off-stream water body habitats
such as billabongs may also be inundated during flooding events as river levels rise above bank
height (observed downstream of the Eden Bann Weir during wet season suneys). This periodic
flooding is important for off-stream water bodies to recharge water lewvels, provide flushing and
allow for biological connectivity with the main stream.

Dry and pre-wet season i approximately April to October

As flows decline following the wet season, the river channel is transformed into a series of pool-
rifle-run sequences. These sequences were prevalent upstream of the Eden Bann Weir
impoundment and upstream of the Rookwood Weir site during dry season field suneys. Off-
stream water bodies lose connection with the main channel, and, unless recharged by
groundwater (or unseasonal rainfall), begin to recede. As the dry season persists, many of the
rifle and run habitats dry out and much of the river exists as a series of isolated non-flowing pools
(Limpus et al. 2007; Marsden and Power 2007). These isolated pools act as refuge for aquatic
fauna during the dry season (Limpus et al. 2007).
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Table 3-8

Typical dynamics of aquatic habitats

in the study area

Impounded
pool

Pool

Run

Riffle

Off-stream
w ater body

Creek

Linear extent maximised

Flow ing w ater converts pools to runs

Linear extent dependent on management of
storage i draw -dow nreduces length of

impounded pool habitat. Other factors including
extraction by adjacent land users, evaporation and
ground seepage influence extent of habitat

Predominant habitat type

Predominant aquatic habitat type upstream of  Flowing w ater that links deeper natural pools

impounded pool

Drow ned out due to increased w ater level
river (i.e. runs)

Recharge through rainfall and flooding

Increased depth and flow 7 dependent on
rainfall within creek catchment. Low er
reaches may also be inundated by flood

in Where stream bed geomorphology is suitable
(rocky substrate), shallow w ater betw een natural
pools (often preceded and immediately follow ed
by runs)

Water levels decrease, unless w ater body is
recharged by groundw ater (or unseasonal rainfall)

Reduced rate of flow and depth due to lack of
runoff

w aters moving dow nstream along the main

river channel

Linear extent dependent on management of storage i draw -
dow nreduces length of impounded pool habitat. Other factors
including extraction by adjacent land users, evaporation and
ground seepage influence extent of habitat

Likely to become isolated as lack of run-off and w ater level in
river channel declines (evaporation, ground seepage,
extraction)

May dry out, or become narrow er and shallow er

Dry out

Water levels decrease to the point w here habitats may dry out
completely, unless w ater body is recharged by groundw ater (or
unseasonal rainfall) i also dependent on size and depth of

w ater body

Reduced rate of flow and depth i creek may become series of
isolated pools
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Table 3-9 Examplesofwetanddry season aquatic habitat dynamics in the Eden Bann Weir Project footprint

Wet
season

Impounded pool upstream of Eden Bann Weir (February Run habitat upstream of impounded pool (February
2009) 2009)

Dry
season

Impounded pool upstream of Eden Bann Weir (August Pool habitat (August2009) Greatly reduced impounded pool immediately upstream
2009) of Eden Bann Weir (November 2009)
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3.4 Aquatic fauna and flora

341 Overview

Aquatic species recorded or predicted to occur in the study area include: 34 fish species, seven

reptiles, one mammal, 86 taxa of macroinvertebrates and 105 species of macrophytes®. Desktop

surveys and field assessments identified a number of threatened and other conservation

significant species that occur in the Project footprint, have been previously recorded in the study

area, or are predicted to occur based on bioclimatic modeling. Fauna species considered as rare,
threatened with extinction, or as having high conservation value, are protected under both

Commonwealth and State legislation. At the national level, fauna are protected under the EPBC

Act. Within Queensland, rare and threatened fauna are listed under the NC Act and its subordinate
legislation (namely the Nature Conservation (Wildlife) Regulation 2006). At a regional level, priority
conservation significant fauna have been identi-
forconservati on management o FitzQuNateral Resoarced 6 s wi | dI i
Management area. While this tool has no legislative power, it outlines management and recovery

actions for selected priority species. The habitat preference of each conservation significant

species and their likely occurrence within the Project footprint and wider study area is discussed in

the relevant sections below.

Table 3-10 summarises the total number of aquatic fauna and flora species recorded according to
information source or surney method. Full desktop database search results are presented in
Appendix A.

342 Fish

Speciesdiversity

A total of 34 fish species have been previously recorded in the study area (i.e. the lower Dawson,
lower Mackenzie and Fitzroy Rivers). The species recorded include two endemic species, the
southern saratoga (Scleropages leichardti) and the leathery grunter (Scortum hillii), and one
endemic subspecies of golden perch (Macquaria ambigua oriens). Table 3-11 details the fish
species data attained during wet and dry season field surveys, as well as previous records from
various studies reported in Marsden and Power (2007).

An additional six fish species, i.e. pacific short-finned eel (Anguilla obscura); freshwater mullet

(Myxus petardi); striped gudgeon (Gobiomorphus australis) ; Marjoriebébs hardyhea
(Craterocephalus marjoriae); guppy (Poecilia reticulata) and silver perch (Bidyanus bidyanus),

have been recorded in the broader Fitzroy Basin catchment and although not observed in the

study area to date, these species have the potential to occur. The silver perch, which was

recorded in the Fitzroy Basin catchment by Berghuis and Long (1999), was also listed as

60 Vul n damrl@db dénehd IUCN (International Union for the Conservation of Nature) Red List of
Threatened Species. A native of the Murray-Darling system, the silver perch is likely to have been
introduced into the Fitzroy Basin catchment, where it does not naturally occur. It is not known to

occur within the Eden Bann Weir Project footprint.

The Fitzroy Basin catchment has a relatively low diversity of introduced / pest fish species with
only three species (i.e. mosquitofish, goldfish and guppy) known to occur throughout the system.

8105 speciesof macrophyte previously recorded within the broader Fitzroy Basin catchment
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Table 3-10 Totalnumber of fauna species predictedto occuror recorded in the studyarea

DEWHA Environmental DERM Wildlife Online Queensland Museum Previous studies Field surveys
Reporting Tool Database Specimen Database
P ¢ P (historically recorded) (recorded w ithin Project

(predicted to occur) (historically recorded) (historically recorded) footprint)

Species Diversity - 24 fish 2 reptiles 34 fish 10 fish
5 reptiles 7 reptiles 3 reptiles

1 mammal (predicted to occur) 59 macroinvertebrate taxa
86 macroinvertebrate taxa (from study area)

105 macrophytes

EPBC Act, NC Act 1 reptile 3 reptiles 1 reptile 3 reptiles 2 reptiles
Threatened Species

EPBC ActMarine and / 1 reptile 1 reptile - 1 reptile 1 reptile
or Migratory Species

Endemic / Range 1 reptile 2 fish 1 reptile 3 fish 1 reptile
Restricted Species 2 reptiles 2 reptiles

Introduced / Pest - - - 3 fish -
Species

44 | GHD | Report for Gladstone Area Water Board and SunWater - Lower Fitzroy River Infrastructure Project,41/20736



Table 3-11 Fish species known to occur within the study areabased on currentstudy and pastreports

Project footprint

Wet season Dry season Stuart et al.
survey survey 2007

Family

Species Past reports (study area)

Marsden and
Pow er 2007

Heindenreich Long and
and Broadfoot Meager

Berghuis Stuart
and Long 1997

Catadromous

Anguillidae

Centropomidae

Scorpaenidae

Synbranchidae

Amphidromous

Ariidae

Belonidae

Gobiidae

Hemiramphidae

Megalopidae

Mugilidae

Potamodromous

Apogonidae

long-finned eel
(Anguilla reinhardtii)

barramundi
(Lates calcarifer)

bullrout
(Notesthes robusta)

swamp eel
(Ophisternon spp.)

blue catfish
(Arius graeffei)

freshw ater longtom
(Strongylura krefftii)

speckled goby
(Redigobius bikolanus)
snub-nosed garfish
(Arrhamphys sclerolepis)
oxeye herring

(Megalops cyprinoides)

sea mullet
(Mugil cephalus)

mouth almighty
(Glossamia aprion)

2001 2000

Vv V
\Y

\Y

V V
\'% V
V V
V V

1999
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Atherinidae

Chandidae

Clupeidae

Cyprinidae

Eleotridae

Eleotridae

Eleotridae

Eleotridae

Eleotridae

Eleotridae

Melanotaeniidae

Osteoglossidae

Species

fly-specked hardyhead
(Craterocephalus
stercusmuscarum)
Agassiz's glassfish
(Ambassis agassizii)
bony bream
(Nematalosa erebi)

goldfish*

(Carassius auratus)

empire gudgeon
(Hypseleotris compressa)
flathead gudgeon
(Philypnodon grandiceps)

Mi dgl eyds carp
(Hypseleotris species 1)
purple-spotted gudgeon
(Mogurnda adspersa)

sleepy cod
(Oxyeleotris lineolata)

w estern carp gudgeon
(Hypseleotris klunzingeri)
eastern rainbow fish

(Melanotaenia splendida
splendida)

southern saratogal
(Scleropages leichardti)

Project footprint

Wet season Dry season Stuart et al.
survey survey 2007

\%
V \%
\%
\%
\Y, \% \%
\%
\%
\%

Marsden and
Pow er 2007
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Past reports (study area)

Heindenreich Long and
and Broadfoot Meager
2001 2000
V
\% V
\% V
\Y
\Y
\Y \Y
\Y
\Y \Y
\Y \Y

Berghuis
and Long
1999

Stuart
1997
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