LOWER FITZROY RIVER INFRASTRUCTURE PROJECT

5. Fitzroy River turtle and white-throated
snapping turtle

Potential impacts on aquatic ecology have been addressed in the draft EIS (Volume 1

Chapter 7 Aquatic ecology). Management measures are addressed in the draft EIS EMP in
Chapter 23 of Volume 1 and Chapter 13 of Volume 2. Submissions made on the draft EIS in this
regard primarily relate to impacts on the Fitzroy River turtle and the recently listed white-
throated snapping turtle as detailed in the following sections.

51 Environmental management

Submissions

This section provides information on the mitigation and management of impacts on the Fitzroy
River turtle and the white-throated snapping turtle in response to submissions received from:

e CCC(029.27,029.08)
e DEHP (028.16, 028.26, 028.27)
e DOE (021.18, 021.21, 021.22, 021.26)

. FBA (011.05, 011.08, 011.09, 011.10, 011.11, 011.13, 011.14, 011.15, 11.16, 011.28),
011.29.

Response

A review of the Nature Conservation (Wildlife) Regulation 2006 (NC Regulation) has been
undertaken in response to the approved changes to the list of threatened species made by the
Governor in Council on 27 August 2015. Flora and fauna species as assessed in the draft EIS
remain valid.

It is noted that the white-throated snapping turtle (or southern snapping turtle) is listed as a
threatened species (endangered) within the NC Regulation. Potential impacts, mitigation,
management and offset measures in relation to the white-throated snapping turtle have been
addressed in:

. The SMP for the Fitzroy River turtle and white-throated snapping turtle (Appendix E)
. The revised EMP (Section 12 and Appendix F)

. The revised offset proposal for the Fitzroy River turtle and white-throated snapping turtle
(Appendix G)
. The revised Project commitments (Section 13 and Appendix D).

As at October 2014, the white-throated snapping turtle was listed as critically endangered under
the EPBC Act. At the time of assessment and referral decision (EPBC 2009/56) being made (7
January 2010) the species was not listed as a threatened species. For this reason, under the
EPBC Act further assessment as a MNES is not required.
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52 Offsets

Submissions

This section provides revised information on proposed offsets for the Fitzroy River turtle and the
white-throated snapping turtle in response to submissions received from:

e CCC(029.27)

e  DEHP (028.17, 028.19, 028.22, 028.23)

e  DOE (021.25, 021.26)

e  FBA(011.05,011.08, 011.10, 011.11, 011.13, 011.15, 011.28, 011.30).

Response

The offset proposals as presented in the draft EIS (Chapter 14 of Volume 2 and Chapter 22 of
Volume 2) in relation to significant residual impacts on the Fitzroy River turtle have been
consolidated and revised to include the white-throated snapping turtle and presented in
Appendix G.

5.3 Turtle nesting habitat

Submissions

Weir operations are addressed in Section 7.2.2. Further to suggestions that the Project storages
could be operated such that impacts on the nesting habitat of the Fitzroy River turtle and white-
throated snapping turtle (upstream and downstream) could be mitigated and managed,
clarifications are provided in the sections below. The following submissions are addressed in
this section:

e DOE (021.20)
e DEHP (028.05)
e  FBA(011.05, 011.08, 011.10, 011.12, 011.13, 011.16, 11.29).

Response

5.3.1 Approach and methodology

As described and discussed in the draft EIS (Volume 1, Chapter 7 Aquatic ecology), the storage
of water within the raised Eden Bann Weir impoundment and the new Rookwood Weir
impoundment has the potential to inundate turtle nesting habitat. The Fitzroy River turtle and the
white-throated snapping turtle nesting seasons and nesting habitat requirements are
summarised as follow:

. Fitzroy River turtle

— The nesting period is from September to November with hatching occurring in summer

— Nesting in the Fitzroy River is generally restricted to alluvial sand/loam banks. Banks
with a relatively steep slope, low density of ground/understorey vegetation and partial
shade cover appearing to be preferred
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— Nesting generally occurs approximately 5 m to 6 m from the water’s edge (Limpus et
al. 2007; Hamann et al. 2007; Limpus et al. 2011a).

. White-throated snapping turtle

— The nesting period is from March to September with hatching occurring in early
summer (December and January)

— Nesting is primarily restricted to sand and loam alluvial deposits

— Nesting generally occurs at the top of steep slopes in sand and soil substrates that are
~ 5 m from the water’'s edge and 3 m above water level. Nesting can, however, occur
up to 60 m from the water edges and over 8 m above the water level (Limpus et al.
2007; Hamann et al. 2007; Limpus et al. 2011a).

It has been suggested by DEHP that the storages could be operated such that impacts on the
turtle nesting habitat (that is water level relative to the nesting locations on the river bank) are
mitigated and managed as is done for the Ben Anderson Barrage on the Burnett River. The
Burnett Basin WRP contains rules about the nominal operating level of the Ben Anderson
Barrage storage to be adopted during certain months of the year in order to minimise the risk of
turtle nests becoming inundated during subsequent rises in the storage level.

The management of the Project storages, that is the ability (or not) to regulate storages levels
and/or make releases relative to the nesting seasons and / or nesting habitat requirements is
discussed further below.

In order to determine the feasibility of operating the Project storages (Eden Bann Weir and
Rookwood Weir) by regulating storages levels and or releases relative to nesting periods and
habitat (turtle nesting operation), the modelled daily water levels at the Rookwood Weir and the
Eden Bann Weir were examined.

The modelled daily water level at each weir was determined utilising output data from the
IQQM-Project for the simulation period (1900 through to 2007), measured as daily storage
volume (ML). To convert the daily storage volume to the height of water at the weir (reduced
level (RL) m AHD), GHD used the storage capacity data shown in SunWater drawing 222527,
including the evaporation estimation in the IQQM-Project.

These water levels were then plotted during the months of the turtles nesting period. For the
Fitzroy River turtle this was September through to November, and the white-throated snapping
turtle, March through to September.

5.3.2 Turtle nesting upstream within storages

Storage levels for Eden Bann Weir during the Fitzroy River turtle and white-throated snapping
turtle nesting periods are shown on Figure 5-1 and Figure 5-2, respectively.

Storage levels for Rookwood Weir during the Fitzroy River turtle and white-throated snapping
turtle nesting periods are shown on Figure 5-3 and Figure 5-4, respectively.
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*Each line represents a portion of a year of record between 1889 and 2007.
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Figure 5-1 Eden Bann Weir Stage 3 storage levels during the Fitzroy River turtle nesting period
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*Each line represents a portion of a year of record between 1889 and 2007.
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Figure 5-2 Eden Bann Weir Stage 3 storage levels during the white-throated snapping turtle nesting period
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50 *Each line represents a portion of a year of record between 1889 and 2007.
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Figure 5-3 Rookwood Weir Stage 2 storage levels during the Fitzroy River turtle nesting period
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*Each line represents a portion of a year of record between 1889 and 2007.
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Figure 5-4 Rookwood Weir Stage 2 storage levels during the white-throated snapping turtle nesting period
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Eden Bann Weir

At Eden Bann Weir, water levels vary from above FSL (20.2 m AHD) to empty. Upon
examination of the data, the following is noted.

In relation to the Fitzroy River turtle:

. In keeping with the proposed operational regime, releases are made from Rookwood
Weir to Eden Bann Weir to maintain FSL in order to pass water to the Fitzroy Barrage to
maintain the Fitzroy Barrage at FSL (Section 7.2.2). This strategy reduces water
evaporation and transportation losses and reduces pumping costs at the extraction points
at the Fitzroy Barrage

] Water levels within the Eden Bann Weir storage are generally high (at or near to FSL) at
the start of the turtle nesting season

. Figure 5-1 shows that there is generally a decreasing water level trend between the
months of September to November as releases are made to satisfy demand and
environmental flow requirements, and for the majority of the years modelled water levels
remain between RL 17 m AHD and FSL (RL 20.2 m AHD)

. Water levels within the storage, while generally decreasing, start to rise again towards the
end of the nesting season in response to spring and summer rainfall events in the
catchment.

For the white-throated snapping turtle:

] As described for the Fitzroy River turtle above, releases are made from Rookwood Weir
to Eden Bann Weir to maintain FSL in order to pass water to the Fitzroy Barrage to
maintain the Fitzroy Barrage at FSL (Section 7.2.2) for the same reasons described
above

. In years where water levels are below FSL at the start of the nesting period, there is
considerable variability in storage levels which is consistent with the variability of climatic
influences (flooding, early and late rainfall events etc.) experienced within the Fitzroy
River system

. Generally, water levels remain at a constant level (approximately RL 20 m AHD) from
March until the end of August. During this period, releases made to maintain the Fitzroy
Barrage at FSL are facilitated from the Rookwood Weir

. Water levels begin to decline during September when Rookwood Weir is drawn down and
releases are being made from Eden Bann Weir itself.

Under a full project development scenario (i.e. with all stages in place), inflows to Eden Bann
Weir can potentially be managed to some degree through releases from Rookwood Weir (as is
demonstrated to occur under the modelled operating scenarios) until such time as Rookwood
Weir has been drawn down. It appears from the modelled storage levels that, in general terms
FSL (or near to), is established ahead of the nesting seasons, however there remains no way of
‘topping up’ Eden Bann Weir should Rookwood Weir become empty.

Rookwood Weir

The water levels during the nesting periods generally fluctuate between FSL and empty.
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Inflows to Rookwood Weir are governed by catchment climatic conditions. There are no
storages upstream from which releases can be made ahead of the turtle nesting seasons to set
the storage level at FSL. Similarly, there is no ability to capture flows associated with larger
flood events to mitigate a rise in storage level.

In relation to the Fitzroy River turtle:

. Generally, water levels within the storage are high at the start of the nesting season and
there is a decreasing water level trend between the months of September to November
as releases are made to satisfy demand and environmental flow requirements

. From mid-November and throughout December, water level trends begin to rise with
some fairly rapid increases present as uncontrolled inflows as a result of rainfall and
runoff conditions consistent with the onset of the wet season are realised.

For the white-throated snapping turtle:

. Peak water levels occur throughout March and April as this is the start of the dry season
and drawdown of the storage to satisfy demand (and environmental flow) releases would
only have recently commenced

. Generally, decreasing water level trends are present from March through to September.

However, it is noted that at Rookwood Weir during both the Fitzroy River turtle and white-
throated snapping turtle nesting seasons, spikes in water level occur throughout the simulation
period due to uncontrolled river inflows, including inflows that result in the spilling of Rookwood
Weir. These fluctuations have no apparent trend and occur irrespective of season.

5.3.3 Turtle nesting downstream of storages

At water levels above FSL, flow will occur through the spillway; either over the spillway ogee
crest for Stage 1 at Rookwood Weir or Stage 2 at Eden Bann Weir, or by the lowering of
spillway gates. These situations are referred to as a ‘spill event’. When this occurs, flows
through the spillway are uncontrolled. This is separate to the controlled releases through the
environmental and water supply outlets in accordance with the EFOs and WASOs (Section
7.2.2). Spill events may discharge well above 5,000 ML/day and raise water levels downstream
of the weirs to levels above that which are set by controlled releases. Given that the weirs will fill
and spill, it is considered that making releases ahead of the turtle nesting period in order to
manage impacts on nesting habitat is not feasible as uncontrolled releases, or spill events, will
potentially occur and result in stream water levels higher than during controlled releases. These
spill events can occur at any time.

Despite the variable nature of the reservoirs, the outlets at both Eden Bann Weir and Rookwood
Weir can be operated below FSL down to a minimum operating level (RL 7.25 m AHD and
RL 31.0 m AHD, respectively) to facilitate:

. Base flows: up to 900 ML/day (EFOs and releases for the purpose of new water supply)
U Medium to high flows and first post winter flush flows up to 5, 000 ML/day.

During the nesting periods, controlled releases are generally made consistently to facilitate the
base flows (up to 900 ML/day). However, there are some periods where inflows trigger the
release rule for higher environmental releases.
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The number of days during the two turtle species nesting where spill events occur was
examined and is reported as a percentage of the number of days where a spill event occurs per
annum. This situation occurs variably across the period of record as discussed below:

. At Eden Bann Weir during the Fitzroy River turtle nesting season, a number of years
record no spill event, however in other years, up to 100 per cent of the days experience a
spill event. Thirty years experienced a no spill event (Figure 5-5)

. At Eden Bann Weir during the white-throated snapping turtle nesting season, 93.4 per
cent of years recorded a spill event, and from these years up to 100 per cent of the days
during the nesting period were noted to experience a spill event. Only eight years
experienced a no spill event (Figure 5-6)

. At Rookwood Weir during the Fitzroy River turtle nesting season, a number of years
record no spill event, however for others up to 46.7 per cent of the days, would
experience a spill event. Eighty years experienced no spill event (Figure 5-7)

° At Rookwood Weir during the white-throated snapping turtle nesting season, a number of
years record no spill events, however for others up to 65.9 per cent of the days, would
experience a spill event. Thirty-one years experienced no spill event (Figure 5-8).

5.3.4 Summary

At the proposed Rookwood Weir, there are no upstream storages from which to make regulated
releases to maintain a nominated water level within the proposed impoundment. Similarly, while
there is potential for the proposed Rookwood Weir to regulate flows to Eden Bann Weir to some
degree, given the nature and operation of weir storages and reliance on natural inflows, this
ability would be limited and are likely to be superseded by naturally occurring high river flows
that overtop the spillway. As such, the Project cannot feasibly manage water levels to a
nominated level in order to effectively avoid or minimise impacts on existing nesting habitat
within the proposed impoundments.

This impact is considered to be unavoidable and offsets are proposed in relation to the Fitzroy
River turtle and white-throated snapping turtle. It should be noted, however, that the proposed
operational strategy of the whole system, will result in the water level at the Fitzroy Barrage
being at, or near to, FSL for longer durations and for an increased number of days over the
simulation period.
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Figure 5-5 Percentage of daily flows over the Eden Bann Weir spillway during the Fitzroy River turtle nesting season
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Figure 5-6 Percentage of daily flows over the Eden Bann Weir spillway during the white-throated snapping turtle nesting season
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Figure 5-7 Percentage of daily flows over the Rookwood Weir spillway during the Fitzroy River turtle nesting season
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Figure 5-8 Percentage of daily flows over the Rookwood Weir spillway during the white-throated snapping turtle nesting season
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0. Terrestrial fauna

Potential impacts on terrestrial fauna have been addressed in the draft EIS (Volume 1,
Chapter 8 Terrestrial fauna). Management measures are addressed in the draft EIS EMP
(Chapter 23 of Volume 1 and Chapter 13 of Volume 2). Submissions made on the draft EIS in
this regard relate to the likelihood of occurrence and residual impacts on the red goshawk and
powerful owl as detailed in the following sections.

6.1 Red goshawk

Submissions

DEHP and FBA submissions regarding the red goshawk (028.08, 028.09, 028.10 and 011.17,
011.27, respectively) relate to the adequacy of information used as the basis for the likelihood of
occurrence assessment and subsequent requirements to provide offsets in regard to significant
residual impacts.

Response

This section provides a revised likelihood of occurrence assessment for the species, an
assessment against the Commonwealth Matters of National Environmental Significance
Significant impact guidelines 1.1 and management options to minimise impact.

6.1.1 Habitat requirements

The red goshawk occupies a range of habitats in northern and eastern Australia including
coastal and sub-coastal tall open forests and woodlands. The species has a large home range
covering between 50 and 220 km?. It prefers a mix of vegetation types with its habitat including
tall open forest, woodland, lightly treed savannah and the edge of rainforest (Marchant and
Higgins 1993).

6.1.2 Likelihood of occurrence

Given the red goshawk’s large home range and the presence of suitable habitat within the
Project footprint, it is considered to have the potential to occur. Although the species has not
previously been recorded within the original 2 km search extents defined for the Project, a single
record exist within 10 km from the Project area (Figure 6-1). Given the species large home
range, it is likely that the species utilises habitats in proximity to the Project for foraging.
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