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Glossary 
 

Abbreviation / acronym Definition 

AEIS Addendum Environmental Impact Statement 

AHD Australian Height Datum 

AMTD Adopted Middle Thread Distribution 

CEMP Construction Environmental Management Plan 
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DES Department of Environment and Science 
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EP Act Environmental Protection Act 1994 
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FSL Full Supply Level 
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kg Kilogram 
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MNES Matters of National Environmental Significance 

NC Act Nature Conservation Act 1992 

NC Reg Nature Conservation (Wildlife) Regulation 2006 
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RL Reduced Level 
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1. Introduction 
1.1 Overview  

The Fitzroy River turtle (Rheodytes leukops) and white-throated snapping turtle (Elseya 
albagula) are two freshwater turtle species known to occur within the footprint of the Rookwood 
Weir Project (Stage 1) (Project). The Fitzroy River turtle is listed as vulnerable under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
and the Queensland Nature Conservation Act 1992 (NC Act). The white-throated snapping turtle 
is listed as critically endangered under the EPBC Act and endangered under the NC Act.  

As a component of the Lower Fitzroy River Infrastructure Project (LFRIP; GHD 2009), 
Rookwood Weir (Stage 1 only) will be constructed by Sunwater Limited, to satisfy short-to-
medium-term water supply. No raising of Eden Bann Weir is proposed. The proposed weir 
infrastructure will span 210 metres (m) across the river and have an approximate fixed crest of 
reduced level (RL) 45.5 m Australian Height Datum (AHD). Located at 265.3 kilometres (km) 
adopted middle threat distance (AMTD) on the Fitzroy River, the impoundment at full supply 
level (FSL) extends up the Fitzroy River and into the Mackenzie River (322 km AMTD) and 
Dawson River (10 km AMTD). Rookwood Weir Stage 1 also includes construction of a new 
multi-span bridge to replace the existing low-level causeway at Riverslea Crossing 
(276 km AMTD). 

An environmental impact statement (EIS), including an addendum (AEIS) was approved by the 
Queensland Government’s Coordinator General (CoG) in December 2016 (CoG 2016) and the 
Federal Minister for Environment in February 2017 (EPBC 2009/5173), subject to conditions. 
Specifically, these conditions require a species management plan (SM Plan; EPBC Condition 6) 
and a species management program (SMP; CoG 2016, Appendix 2, Condition 1) to be prepared 
for the Fitzroy River turtle and white-throated snapping turtle prior to commencement of 
construction. The SM Plan and SMP must detail how the population and habitat for the Fitzroy 
River turtle and white-throated snapping turtle will be managed throughout the construction and 
operation of the Project and must be prepared generally in accordance with Appendix E of the 
AEIS. 

A requirement of the SM Plan and SMP is to develop management strategies for the operation 
of the weir in compliance with the Queensland Fitzroy Basin Water Plan. The Fitzroy Basin 
Water Plan is in the process of being revised and is scheduled to be finalised in 2021, after 
construction of the weir is proposed to commence (DNRME 2020). Further, the associated weir 
operating rules, which runs in parallel to the water plan amendments, are currently being 
prepared in consultation with Queensland Department of Natural Resources, Mines and Energy 
(DNRME), Queensland Department of Environment and Science (DES) and Sunwater and are 
due to be finalised in 2021. As such, the SMP and SM plan will be developed in a staged 
approach, with separate sub-plans for construction (Stage 1) and operation (Stage 2). This 
approach allows the submission of a construction SMP and SM Plan prior to commencement of 
construction, as required by the CoG’s Evaluation Report, and allows the development of an 
operation SMP and SM Plan following finalisation of the Fitzroy Basin Water Plan, in 
accordance with EPBC Conditions, and once the weir operating rules have been finalised.   

This document combines the construction SM Plan and SMP into a single consolidated 
Construction SMP, which has been developed to provide a framework for the management of 
the two turtle species during construction of both Rookwood Weir and Riverslea Crossing 
bridge. The Construction SMP has been developed in consultation with the Queensland 
Department of Environment and Science (DES, formally Department of Environment and 
Heritage (DEHP)) and in accordance with Appendix E of the AEIS. Information is presented on 
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the biology of the Fitzroy River turtle and white-throated snapping turtle including existing 
threatening processes. Potential impacts from Project construction activities are presented in 
association with avoidance and mitigation measures for species protection. The key objectives 
of this Construction SMP are outlined in an operational policy framework and aligned with 
performance criteria and monitoring requirements. An implementation strategy has been 
specifically developed to minimise the Project’s construction impacts that have the potential to 
contribute to the management of existing threatening processes impacting the Fitzroy River 
turtle and white-throated snapping turtle. 

The key threatening process to both species is nest predation leading to a low level of 
recruitment into the population (Limpus et al. 2011b; Commonwealth of Australia 2017). Nest 
predation rates for these two species are extremely high at close to 100 percent (Hamann et al. 
2007; Limpus 2008; Limpus et al. 2011b). The management actions proposed in this SMP only 
relate to the construction impacts and are designed to support the recovery of the Fitzroy River 
turtle and white-throated snapping turtle, and avoid any additional impacts as a result of the 
Project’s construction.  

Sunwater commits to the development and submission of a separate operation SMP and SM 
Plan combined into a single consolidated Operation SMP, to detail how the population, habitat 
and nests for the Fitzroy River turtle and white-throated snapping turtle will be managed during 
the operational phase of the Project. Specifically, the Operation SMP will include details of the 
weir operating rules such as how weir storage levels will be managed to minimise the inundation 
of turtle nests (EPBC Condition 6(b) (iii)), and how impoundment water levels (EPBC Condition 
6(b) (iv)) will be managed to encourage high nesting positions and reduce the risk of nest 
inundation. To facilitate the design of these management strategies, Sunwater have undertaken 
consultation with the Queensland DNRME and DES to include Rookwood Weir into the region’s 
water planning process. In general, risks to turtle nesting will be minimised through the control 
of weir storage levels and water releases to minimise increases in water levels during the nest 
incubation period and thereby minimise risks of nest inundation. The Operation SMP’s detailed 
strategies for management of the weir storage levels and water releases will be developed to 
comply with the revised Fitzroy Basin Water Plan, and will therefore be prepared following 
finalisation of the Fitzroy Basin Water Plan in 2021 and submitted to DES and the Federal 
Minster for Environment for approval prior to completion of weir construction in 2022/2023 

Unavoidable impacts to the Fitzroy River turtle and white-throated snapping turtle are expected 
to remain in relation to inundation of turtle nest sites within the weir impoundment area and 
downstream of the weirs. These residual impacts are considered significant in accordance with 
the Matters of National Environmental Significance - Significant impact guidelines 1.1 (DoE 
2013) for the Fitzroy River turtle and the Queensland Environmental Offsets Policy Significant 
Residual Impact Guideline (DEHP 2014) for white-throated snapping turtle.  

In accordance with Project approval conditions, an Offset Strategy and Offset Management Plan 
are being prepared separately to the Construction and Operation SMPs in accordance with the 
Project EPBC Approval Conditions 4 and 5 and CoG’s Evaluation Report Appendix 2, Schedule 
1, Part A, Condition 5. The Offset Strategy and Management Plan will include a nest protection 
management program in accordance with Appendix G of the addition information to the EIS 
(AEIS) and the Addendum to the AEIS. As an alternative to the financial settlement for residual 
impacts to aquatic habitat, Sunwater have developed a strategy that proposes a proponent 
driven offset to target funding towards the two threatened turtles present within the impact area. 
The on-ground offset involves a series of aquatic habitat enhancement projects to restore and 
enhancement aquatic habitat condition and value within the Fitzroy River basin.    
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1.2 Project description 

1.2.1 Rookwood Weir (Stage 1) 

The proposed Rookwood Weir is located at a ‘greenfield’ site at 265.3 km AMTD on the Fitzroy 
River, approximately 85 km south-west of Rockhampton.  

Rookwood Weir Stage 1 has a central concrete overflow with a smooth formed ogee spillway 
and earthfill left abutment protected to minimum afflux. The weir has a deep smooth formed 
stilling basin that extends the full length of the spillway. The proposed infrastructure spans 
210 m across the river and has an approximate fixed crest of RL 45.5 m AHD (~ 14 m high) 
storing approximately 62,600 mega litres (ML).  

Rookwood Weir includes a fishway complex to provide adequate fish passage for the existing 
fish community within the Fitzroy River. A turtle passage facility in the form of a ramp and pool 
design will also be provided on the right bank for the operational phase. 

Figure 1-1 illustrates the proposed Project construction footprint for Rookwood Weir including 
the area proposed for sand aggregate extraction. The construction footprint for the weir covers 
approximately 49.6 hectares (ha), including approximately 3.05 ha of aquatic habitat and 
4.35 ha of turtle nesting habitat. The proposed approximate construction footprint for the sand 
aggregate extraction covers an additional 5.05 ha of turtle nesting habitat. A 9.6 ha no access 
zone has been designated adjacent to the construction footprint for the protection of turtle 
nesting habitat. Turtle nests have been confirmed present within these areas during previous 
pre-clearance surveys (refer to Sections 2.2.3 and 2.3.3). The majority of the construction 
footprint for the weir and all of the footprint for the proposed sand extraction are within the 
inundation area of the weir and therefore offsets will be proposed for residual impact to these 
areas in accordance with EIS approval conditions. Table 1-1 outlines anticipated key stages of 
construction works including a description of construction activities and proposed timing in 
relation to river conditions and turtle breeding activities. Construction staging will be finalised 
once a construction contractor has been engaged. 
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Table 1-1 Rookwood Weir construction staging 

Construction works Preliminary  
timing 

Preliminary 
duration 

Riverflow Turtle breeding activities 

Stage 1A – Initial Works (Dec 2020 – April 2021) 

• Left bank: clear and grub and strip topsoils (Jan, excavate bank
– bench 1 (Existing top of bank RL54) (Jan to March) and bench
2 RL47 to RL35 (Mar to May). 

• Right bank: clear and grub and strip topsoils (Jan), excavate to 
RL35 (Jan to May) including drill and blasting (Feb to May). All 
material removed from within high banks to stockpile areas. 

• Slope protection: Installation of anchors and shotcrete on the 
right bank. 

• Temporary work areas: stockpile establishment and establish
crushing and screening plant (February to March).

• Access roads: road 01, 12, 02, 11 - clear and grub, earthworks,
culvert installation and formations completed.

• Terrestrial area of permanent access roads constructed.

Wet 
season 1 

Q4 2020 - 
Q1 2021 

5 months Natural river course 
– no construction
works occurring in
the river and no
disturbance to turtle
habitat.

Fitzroy River turtle nesting 
season (Q4) 

Hatching season (both 
turtle species; late Q4/early 
Q1) 

Commence of white-
throated snapping turtle 
nesting season (end Q1) 

Stage 1B – In river Works (April – June 2021) 

• Left bank: installation of aqua barriers (temporary), place rock
for piling platform, drill holes, remove rock platform, erect king
posts, install dewatering equipment and start dewatering, start
install of secant pile wall.

• Right bank: finish excavation to RL37.

• In-river: excavate to rock founding level upon river flow
cessation (April). No change to low flow channel (50 m wide)

• Access: install upstream temporary river crossing.

Dry 
season 1 

Q2 2021 

3 months No change to low 
flow channel (50 m 
wide) 

White-throated snapping 
turtle nesting season (Q2) 

Stage 1C – Cofferdams (Mid 2021 – Mid 2022) 
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Construction works Preliminary  
timing 

Preliminary 
duration 

Riverflow Turtle breeding activities 

• Left bank: cofferdam installed to RL37, abutment works 50%
complete, earthworks stabilised with cut face to platform at RL37

• Right bank: cofferdam installed to RL37. Right bank 100%
complete at RL52.5

• Construct concrete training walls and spillway guide walls (Oct-
21 – May-22)

• Construct concrete fish passage structure (Aug-21 – Apr-22)

• Finish in-river earthworks (Aug-21 – May-22)

• Construct concrete turtle passage structure (Oct-21 – Nov-21)

Dry 
season 1 

Q3 – Q4 
2021 

Wet 
season 2 

Q4 2021 – 
Q1 2022 

12 months River diversion to 
occur through main 
low flow channel for 
Stage 1 cofferdam 
then down the right 
bank when Stage 2 
cofferdam is in use. 

Fitzroy River turtle nesting 
season (Q3 - Q4) 

Hatching season (both 
turtle species; late Q4/early 
Q1) 

Commence of white-
throated snapping turtle 
nesting season (end Q1) 

Stage 2 – In River Works (Mid 2022 – December 2022) 

• Removal of upstream river crossing (Nov – Dec)

• Install temporary low flow downstream crossing (May – Dec)

• Finish construction of fish lock structure, low flow outlet structure
and outlet structure. 

• Finish foundation treatment, grouting, anchors and dowels

• Finish constructing concrete monoliths (Sep-21 – Nov-22)

Dry 
season 2 

Q2 – Q4 
2022 

6 months River diversion to 
occur along the right 
bank and through 
the fishway outlet 
works upon closeout. 
Provides upstream 
and downstream fish 
passage through the 
LFO. 
Flows occur through 
arches/ culverts in 
temporary river 
crossing upstream 
and downstream. 

White-throated snapping 
turtle nesting season (Q2 – 
Q3) 

Fitzroy River turtle nesting 
season (Q3 – Q4) 

Hatching season (both 
turtle species; late Q4) 
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1.2.2 Riverslea Crossing bridge 

Riverslea Crossing bridge is located on the Fitzroy River at 276 km AMTD, approximately 15 km 
north-west of Gogango, providing a crossing on Riverslea Road. Gogango is approximately 
66 km south-west of Rockhampton on the Capricorn Highway. 

The proposed Riverslea Crossing bridge comprises a multi-span, single-lane deck. The total 
bridge length is 260 m, with six piers positioned with six 30 m or 35 m internal spans. The span 
from the end piers to the abutments is 25 m. The foundations at both abutments will comprise 
two 1,200 millimetres (mm) diameter cast-in place piles, with cast in situ headstocks. The 
foundations at the piers will comprise three 1500 mm diameter cast-in place piles with cast in 
situ pilecaps joined with the blade pier wall. Bridge spans (super Ts) have been maximised to 
limit the permanent infrastructure within the waterway. Pier five is located within the low-flow 
channel and will be positioned along the margin of the right bank sand bar. The remainder of 
the low-flow channel will be uninhibited. 

During construction of the bridge, temporary access across the low flow channel will be 
required. Temporary access will be provided in accordance with DAF’s Accepted Development 
Requirements and as outlined in the operational works that is constructing or raising a waterway 
barrier development application which is currently be assessed. 

The bridge will replace the existing low-level causeway, which will be decommissioned and 
removed from the waterway, following completion of the bridge construction.  

The Project construction footprint for Riverslea Crossing bridge covers approximately 5.35 ha. 
This area includes approximately 1.65 ha of aquatic habitat and 2.04 ha of potential turtle 
nesting habitat (Figure 1-2). Historically turtle nests have been found at the Riverslea Crossing 
bridge sand bank, however no turtle nesting activity was observed during 2017 – 2019 surveys 
(refer to Section 2.2.3 and 2.3.3). The suitability of this site for turtle nesting has been assessed 
as low in recent years with bank composition comprising low gradient slopes of cobbles and 
pebbles, and the high banks supporting steep slopes and dense vegetation coverage. The 
Riverslea Crossing bridge construction footprint is within the inundation area of the weir and 
therefore offsets will be proposed for residual impact to these areas in accordance with EIS 
approval conditions. 

Table 1-2 outlines the key stages of construction works including a description of construction 
activities and proposed timing in relation to river conditions and turtle breeding activities  
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Table 1-2 Riverslea Crossing bridge construction staging 

Construction works Preliminary timing Preliminary 
duration 

Riverflow Turtle breeding activities 

Enabling works, access track and laydowns: 

• Eastern approach
• Laydowns
• Temporary access across the river

Q2 2020 2 months Through temporary 
pipes (122 mm diameter 
x 4) 

Commence of white-throated 
snapping turtle nesting season 
(March) 

Substructure roadworks: 

• Western approach
• Installation of cofferdams
• Bridge (piling works, pilecaps, piers)

Q2 – 3 2020 3.5 months Through temporary 
culverts 

White-throated snapping turtle 
nesting season 

Bridge substructure: 

• Cast in-situ integral piers
• Bridge girder lifts
• Super Ts 1800 into position
• Cast in-situ deck and kerb

Q3 2020 2 months Through temporary 
culverts 

White-throated snapping turtle 
nesting season 

Commencement of Fitzroy River 
turtle nesting season 
(August/September) 

Finishing works: 

• Removal of temporary barriers
• Bridge rail
• Abutment protection
• Deck wearing surface

Q4 2020 1 month Through natural river 
course 

Fitzroy River turtle nesting season 

Demolition of old bridge: 

• Demolition of causeway

Q4 2020 2-3 weeks Through natural river 
course 

Hatching season both species 
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Construction works Preliminary timing Preliminary 
duration 

Riverflow Turtle breeding activities 

• Site rehabilitation and bed level 
reinstated 

• Demobilisation of laydowns and site 
offices 

• Traffic over new bridge and road 
alignment. 

Completion: 

• Traffic over new bridge and road 
alignment 

• Old bridge demolished and removed and 
bed level reinstated. 

Q4 2020  Through natural river 
course  

Fitzroy River turtle nesting season 

Hatching season (both turtle 
species) 
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1.3 Purpose of the report 

The objectives of this Construction SMP are to fulfil the legislative requirements detailed in 
Section 1.4 and assist Sunwater and its contractors in the avoidance and mitigation of potential 
impacts to the Fitzroy River turtle and white-throated snapping turtle during the construction 
phase of the Project. In compliance with the legislative requirements detailed in Section 1.4, the 
Construction SMP will be submitted for approval to the DES and Minister for the Department of 
Water, Agriculture and the Environment (Federal Minister for Environment) prior to the 
commencement of construction of the weir. 

Consistent with the LFRIP AEIS Appendix E, this Construction SMP has been prepared by GHD 
on behalf of Sunwater to:  

 Document the existing values of the Rookwood Weir and Riverslea Crossing bridge 
construction footprints for the Fitzroy River turtle and white-throated snapping including 
turtle population, spatial distribution and value of aquatic habitat and location of confirmed 
breeding places  

 Assess potential impacts to the two turtle species that may result from the construction of 
Rookwood Weir and Riverslea Crossing bridge 

 Provide practical measures to minimise potential impacts during construction through the 
avoidance of direct impacts to individuals, aquatic habitat, confirmed turtle breeding 
places and potential breeding habitat, and mitigation against indirect impacts that could 
otherwise occur through run-off, sedimentation, point-source pollution, vegetation 
clearing, dust emissions, spread of weeds and pests and weed infestation  

 Set the framework for planning, implementing, monitoring and reporting Fitzroy River 
turtle and white-throated snapping turtle management requirements for the Project during 
construction 

 Define roles and responsibilities for implementing and monitoring this Construction SMP. 

Management actions have been developed to avoid and, if this is not possible, minimise 
impacts on the Fitzroy River turtle and white-throated snapping turtle from construction. Specific 
objectives for the construction phase of the Project include: 

 Avoid/minimise the potential loss of turtle habitat (aquatic and nesting) 

 Avoid/minimise the potential degradation of turtle habitat (aquatic and nesting) 

 Avoid/minimise the potential for turtle injury and mortality during construction 

 Maintain upstream and downstream movement of turtles during weir construction. 

Impacts to turtles have been addressed in a staged approach, with separate SMP sub-plans for 
construction (Stage 1) and operation (Stage 2). Sunwater is committed to developing a separate 
Operation SMP for submission for approval to DES and the Federal Minster for Environment, 
which will address potential impacts to the Fitzroy River turtle and white-throated snapping turtle 
during the operation phase of the Project. This staged approach ensures full compliance with 
legislated EIS approval conditions detailed in Section 1.4, as it allows the submission of this 
Construction SMP prior to commencement of construction, and the development of an 
Operation SMP following finalisation of the Fitzroy Basin Water Plan in 2022 (DNRME 2020). 
The Operation SMP will support this Construction SMP in addressing impacts to turtles 
throughout the duration of the Project and address legislated EIS approval conditions detailed in 
Section 1.4.   
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1.4 Legislative requirements 

The detailed legislative requirements for the LFRIP SMP and SM Plan for the Fitzroy River turtle 
and the white-throated snapping turtle, are outlined in Table 1-3. At the time of the LFRIP EIS, 
the white-throated snapping turtle was not listed as a threatened species under the EPBC Act. 
As such, legislative requirements for this species have been specified by the CoG under the NC 
Act while requirements for the Fitzroy River turtle have been conditioned by the Federal Minister 
for Environment under the EPBC Act.  

In accordance with the approval conditions of the LFRIP EIS and AEIS, an SMP and SM Plan 
must be developed to detail how the population and habitat for the Fitzroy River turtle and white-
throated snapping turtle will be managed throughout the construction and operation of the 
Project. A requirement of the SM Plan and SMP is to develop management strategies for the 
operation of the weir in compliance with the Queensland Fitzroy Basin Water Plan. The Fitzroy 
Basin Water Plan is in the process of being revised and is scheduled to be finalised in 2022, 
after construction of the weir is proposed to commence (DNRME 2020). As such, the SMP and 
SM plan will be developed in a staged approach, with separate sub-plans for construction 
(Stage 1) and operation (Stage 2). This document combines the construction SM Plan and SMP 
into a single consolidated Construction SMP, which has been developed to provide a framework 
for the management of the two turtle species during construction of both Rookwood Weir and 
Riverslea Crossing bridge. The Construction SMP has been developed in consultation with the 
DES and in accordance with Appendix E of the AEIS. 

Sunwater commits to the development and submission of a separate operation SMP and SM 
Plan combined into a single consolidated Operation SMP, to detail how the population and 
habitat for the Fitzroy River turtle and white-throated snapping turtle will be managed during the 
operational phase of the Project. Specifically, the Operation SMP will include details of how weir 
storage levels will be managed to minimise the inundation of turtle nests (EPBC Condition 6(b) 
(iii)), and how impoundment water levels (EPBC Condition 6(b) (iv)) will be managed to 
encourage high nesting positions and reduce the risk of nest inundation. To facilitate the design 
of these management strategies, Sunwater have undertaken consultation with the Queensland 
Department of Natural Resources, Mines and Energy to include Rookwood Weir into the 
region’s water planning process. In general, risks to turtle nesting will be minimised through the 
control of weir storage levels and water releases to minimise increases in water levels during 
the nest incubation period and thereby minimise risks of nest inundation.The Operation SMP’s 
detailed strategies for management of the weir storage levels and water releases will be 
developed to comply with the revised Fitzroy Basin Water Plan, and will therefore be prepared 
following finalisation of the Fitzroy Basin Water Plan in 2021 and submitted to the Queensland 
Department of Environment and Science and the Federal Minster for Environment for approval 
prior to completion of weir construction. 

Unavoidable impacts to the Fitzroy River turtle and white-throated snapping turtle are expected 
to remain in relation to inundation of turtle nest sites within the weir impoundment area and 
downstream of the weirs and modifying 942 ha of aquatic habitat. These residual impacts are 
considered significant in accordance with the Matters of National Environmental Significance - 
Significant impact guidelines 1.1 (DoE 2013) for the Fitzroy River turtle and the Queensland 
Environmental Offsets Policy Significant Residual Impact Guideline (DEHP 2014) for white-
throated snapping turtle.  

In accordance with Project approval conditions, an Offset Strategy and Offset Management Plan 
are being prepared separately to the Construction and Operation SMPs in accordance with the 
Project EPBC Approval Conditions 4 and 5 and CoG’s Evaluation Report Appendix 2, Schedule 
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1, Part A, Condition 5. The Offset Strategy and Management Plan will include a nest protection 
management program in accordance with Appendix G of the addition information to the EIS 
(AEIS) and the Addendum to the AEIS. As an alternative to the financial settlement for residual 
impacts to aquatic habitat, Sunwater have developed a strategy that proposes a proponent 
driven offset to target funding towards the two threatened turtles present within the impact area. 
The on-ground offset involves a series of aquatic habitat enhancement projects to restore and 
enhancement aquatic habitat condition and value within the Fitzroy River basin. 
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Table 1-3 Compliance with legislative requirements 

Legislation Conditions Compliance within report 

Minister for the Environment and 
Energy: EPBC 2009/5173: 
Condition 6: Fitzroy River turtle. 

a) The approval holder must submit for the Minister’s written approval, a species 
management plan (SM Plan) to minimise impacts on the Fitzroy River turtle 
(Rheodytes leukops). 

Section 1.3 Purpose of the report 

b) The SM Plan must: 
i. Be developed in consultation with DES (formally Environment and Heritage 

and Protection) and be in accordance with Appendix E of the AEIS; 

Section 1.3 Purpose of the report 
Section 1.2 Consultation 

ii. Detail how the population and habitat for the Fitzroy River turtle will be 
protected during construction and operation of the action;  

Section 3.1 Overview of impacts 
Section 4 Management plan 

iii. Detail how, subject to the Queensland Fitzroy Basin Water Plan and the weir 
operating plan, the approval holder will manage weir storage levels within the 
Eden Bann Weir impoundment to minimise the inundation of Fitzroy River 
turtle nests; and 

After finalisation of the 
amendments for the Queensland 
Fitzroy Basin Water Plan 
(scheduled 2022), these 
conditions will be addressed 
within a separate Operation SMP 

iv. Detail how the approval holder will manage the Eden Bann Weir0F

1 
impoundment water levels during the period from May to January to 
encourage high nesting positions and reduce the risk of inundation 

c) The SM Plan may include sub-plans relative to each development stage Separate Operational SMP 
delivered after the finalisation of 
the Queensland Fitzroy Basin 
Water Plan to meet condition 
6b) iii 

d) The action must not be commenced unless the SM Plan has written approval from 
the Minister1F

2. The SM Plan must be implemented. Section 1.3 Purpose of the report 

 
1 Sunwater are progressing Rookwood Weir Stage 1 only and no raising of Eden Bann Weir is proposed.  

2 The EPBC approval conditions are currently being varied such that under Condition 6d the required SM Plan must be approved prior to commencement of construction of the weir. 
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Legislation Conditions Compliance within report 

LFRIP CoG Evaluation Report 
on the EIS December 2016:  
Appendix 2. Imposed conditions 
– Rookwood Weir. 

Schedule 1: White-throated 
snapping turtle. 

Part A, Condition 1 

a) Prior to commencement of construction, submit to DES (formally Environment and 
Heritage and Protection) for approval, a species management program (SMP) for 
the white-throated snapping turtle 

Section 1.3 Purpose of the report 

b) The SMP must detail how the population and habitat for the white-throated 
snapping turtle would be managed during construction and operation of the 
project 

Section 3.1 Overview of impacts 
Section 4 Management plan 

c) The SMP must be prepared generally in accordance with Appendix E of the 
additional information to the draft environmental impact statement (AEIS), and 
must be consistent with the conditions in this Coordinator-General’s report 

Section 1.3 Purpose of the report 

d) Implement the approved SMP in the construction and operation phases of the 
project Section 1.3 Purpose of the report 

Nature Conservation (Wildlife 
Management) Regulation 2006: 
Section 332 (4) 

 An SMP approved by the DES is required to tamper with a protected animal’s 
breeding place, including the breeding places (nests) of the Fitzroy River turtle and 
white-throated snapping turtle. Turtle nests have been confirmed present within and 
adjacent to the Rookwood Weir construction footprint. No turtle nests have been 
recorded within or adjacent to the Riverslea Crossing bridge construction footprint 
during pre-clearance surveys. 

Section 1.3 Purpose of the report 

Approval of the SMP is conditional upon the maintaining a daily register of tampering 
with animal breeding places. 
The register will be: 
• Made available to DES upon DES request 
• Provided to DES at wildlife@des.qld.gov.au within 24 hours of the interactions 

with the high risk of impacts SMP species and the complete register within 
10 business days after the expiry of the SMP. 

Section 8 Reporting requirements 
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Legislation Conditions Compliance within report 

Environmental Protection Act 
1994 
Section 319 

Individuals and organisations must undertake activities with due diligence to avoid 
environmental harm. This due diligence includes principles of ecologically sustainable 
development and the concept of GED. 
The GED states, “a person must not carry out any activity that causes or is likely to 
cause environmental harm unless the person takes all reasonable and practicable 
measures to prevent or minimise the harm”. 
To act with due diligence, it must be shown that the environmental risk associated 
with the LFRIP has been assessed and minimised where possible. 

Section 3 Impact assessment 
Section 4 Management plan 
Section 9 Residual risk 
assessment 
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1.5 Consultation 

This Construction SMP has been developed by Sunwater and Dr Natalie Clark, Technical 
Director – Aquatic Ecology, GHD. Natalie completed her PhD research on the Fitzroy River 
turtle and white-throated snapping turtle and has completed population and nesting surveys for 
the two species as part of the LFRIP EIS and subsequent surveys to support Rookwood Weir 
(Stage 1) approval conditions (see Appendix A for CV)  

This Consultation SMP has been developed in consultation with DES and in accordance with 
Appendix E of the AEIS. Specifically, consultation with DES has included discussions and 
formal reviews by Dr Col Limpus, Chief Scientist Threatened Species Unit, DES. Engagement 
with Dr Limpus on the management of the Fitzroy River turtle and white-throated snapping turtle 
has been undertaken throughout the LFRIP EIS and subsequent Rookwood Weir (Stage 1) 
approval conditions. Formal reviews of the avoidance and mitigation measures detailed in this 
Construction SMP were conducted in 2014 as part of the EIS and in 2020 for this Rookwood 
Weir Stage 1 Construction SMP. Further detailed consultation has been undertaken with DES 
throughput 2020 and most recently in October of 2020 in relation to offsets for impacts to turtle 
habitat and turtle nests and the SMP. Further consultation is planned for the remainder of 2020 
to: 

 Finalise the methodology for the turtle nest surveys and determine DES involvement in 
analysing the survey results to determine priority nest locations for protection 

 Finalise the locations of riverbank that will be remediated to provide offsets for impacts to 
habitat 

 Finalise the design of the turtle passage infrastructure 

 Confirm the requirements for inclusion in the Operations SMP.  

1.6 Limitations 

This report has been prepared by GHD for Sunwater Limited (Sunwater) and may only be used 
and relied on by Sunwater for the purpose agreed between GHD and the Sunwater as set out in 
this report. GHD otherwise disclaims responsibility to any person other than Sunwater arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent 
legally permissible. The services undertaken by GHD in connection with preparing this report 
were limited to those specifically detailed in the report and are subject to the scope limitations 
set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report. GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 
made by GHD described in this report. GHD disclaims liability arising from any of the 
assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Sunwater and others who 
provided information to GHD (including Government authorities), which GHD has not 
independently verified or checked beyond the agreed scope of work. GHD does not accept 
liability in connection with such unverified information, including errors and omissions in the 
report which were caused by errors or omissions in that information. 
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The opinions, conclusions and any recommendations in this report are based on information 
obtained from, and testing undertaken at or in connection with, specific sample points. Site 
conditions at other parts of the site may be different from the site conditions found at the specific 
sample points. Investigations undertaken in respect of this report are constrained by the 
particular site conditions, such as the location of buildings, services and vegetation. As a result, 
not all relevant site features and conditions may have been identified in this report. Site 
conditions (including the presence of hazardous substances and/or site contamination) may 
change after the date of this Report. GHD does not accept responsibility arising from, or in 
connection with, any change to the site conditions. GHD is also not responsible for updating this 
report if the site conditions change. 
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2. Existing values 
The existing values of the Rookwood Weir and Riverslea Crossing bridge construction footprints 
have been obtained through desktop reviews of available mapping, databases and previous 
studies, together with field surveys and assessment of the suitability of habitat within the 
construction footprints and adjacent lands. Details of the method for desktop and field-based 
investigations are provided below. 

2.1 Survey methodology 

2.1.1 Desktop assessment 

A desktop assessment was conducted to document existing information on Fitzroy River turtle 
and white-throated snapping. The desktop assessment survey area encompassed the 
Rookwood Weir construction footprint and Riverslea Crossing bridge construction footprint and 
involved searches of the following resources: 

 The EPBC Act Protected Matters Search Tool to identify species and/or their habitat 
listed under the EPBC Act that are predicted to occur 

 The DES Wildlife Online Database to identify fauna species that have been historically 
recorded, including threatened species listed under the NC Act. 

 The DNRME vegetation management reports were produced to identify any essential 
habitat within the survey area. 

 The Queensland Museum’s Specimen Database was viewed to obtain a record of aquatic 
vertebrates previously recorded in the survey area.  

 A comprehensive assessment of freshwater turtle populations within the Fitzroy Basin 
catchment, conducted by DES in 2007 (Limpus et al. 2011b). This assessment 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 1997-1999 (Tucker 2000) 

– Fauna of the Dawson River Floodplain – 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) 
 Additional published and unpublished literature on the white-throated snapping turtle and 

Fitzroy River turtle:  

– A new genus and species of Chelid turtle from Queensland, Australia (Legler and 
Cann 1980) 

– Australian freshwater turtles (Cann 1998) 
– Home ranges of Fitzroy River turtle (Rheodytes leukops) overlap riffle zones: potential 

concerns related to river regulation (Tucker et al. 2001) 
– Diving behaviour of two Australian bimodally respiring turtles, Rheodytes leukops and 

Emydura macquarii, in a natural setting (Gordos and Franklin 2002) 
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– Seasonal changes in the diving performance of the bimodally respiring freshwater
turtle Rheodytes leukops in a natural setting (Gordos et al. 2003)

– Fitzroy River Water, Modified water infrastructure EIS and management plan: turtles
(Rheodytes leukops and Elseya albagula) (frc environmental 2007)

– Connors River Dam Fitzroy River turtle survey August 2012 (frc environmental 2010)
– Connors River Dam Fitzroy River turtle survey (frc environmental 2011)
– Connors River Dam and Pipeline Project EIS, supplementary EIS, Coordinator-

General’s report and Australian Government’s approval (SKM 2010; SKM 2011;
Coordinator General 2012)

– Survey of Freshwater turtle populations and nesting habitat, Tartrus Weir Turtleway
Project. September – December 2011 (Limpus et al. 2011a)

– Nathan Dam and Pipeline Project, Fitzroy River turtle survey September – October
2012 (frc environmental 2012)

– Nathan Dam and Pipeline Project EIS (SKM 2012).

2.1.2 Field surveys 

Field surveys were conducted within the Project construction footprints for the purposes of the 
LFRIP EIS (GHD 2009), Rookwood Weir turtle movement study (GHD 2018; 2019a), Rookwood 
Weir geotechnical investigations (GHD 2017) and Rookwood Weir pre-construction turtle 
nesting surveys (GHD 2019b). A summary of survey methodology is provided below with results 
detailed in Section 2.2 for the Fitzroy River turtle and Section 0 for the white-throated snapping 
turtle. 

LFRIP EIS 

The aquatic ecological assessment undertaken for the LFRIP EIS (GHD 2009) included 
investigation into the freshwater turtle populations within the Project footprints including: 

 An assessment of habitat suitability including distribution and quantification of the linear
extent of aquatic habitat types within the Project footprints

 Targeted surveys for turtle nesting activity. Potential turtle nesting banks were identified,
mapped and assigned a broad nesting bank suitability rating

 Assessment of freshwater turtle populations within the Fitzroy Basin catchment
specifically focusing on constructing a new weir at Rookwood (Limpus et al. 2011b). This
assessment (conducted by DES in 2007) involved field surveys within 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. Findings of the assessment were published in Limpus et al. 2011b.

Rookwood Weir turtle movement study 

Turtle population surveys have been undertaken within, upstream and downstream of the 
Rookwood Weir and Riverslea Crossing bridge construction footprints as part of the Rookwood 
Weir turtle movement study (GHD 2018; 2019a). Eight survey events were conducted between 
2017 – 2019 to capture and tag Fitzroy River turtles and white-throated snapping turtles. Turtles 
were tagged with satellite tags, acoustic tags and identification tags. Data collected included 
information on turtle population demographics, movement patterns and habitat utilisation. 
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Rookwood Weir geotechnical investigations 

Turtle nesting habitat suitability assessments and targeted turtle nesting surveys were 
conducted to identify breeding places for the Fitzroy River turtle and white-throated snapping 
turtle during pre-clearance surveys for the Project geotechnical investigations (GHD 2017) as 
part of the requirements under the [then] DEHP approved SMP for tampering within animal 
breeding places (high risk of impacts) (12 August 2016). 

Nesting surveys were conducted prior to the commencement of works. The works conducted at 
Rookwood Weir were undertaken between 12th October and 6th November 2016. The activities 
conducted at Riverslea Crossing bridge were undertaken between the 7th - 11th November 2016 
and 7th -10th September 2017. 

Rookwood Weir pre-construction nesting bank surveys 

Turtle nesting surveys were undertaken as part of the Rookwood Weir turtle movement study 
during 11th – 18th June 2019 and 9th – 16th September 2019. Surveys identified potential nesting 
habitat by checking for signs of nesting and assessing bank characteristics for nesting habitat 
suitability. The locations of confirmed turtle breeding places were recorded. Surveys were 
undertaken within, upstream and downstream of the Project construction footprints (GHD 
2019b). 

2.1.3 Suitably qualified and experienced persons 

Field surveys undertaken throughout the LFRIP EIS, Rookwood Weir geotechnical 
investigations, turtle movement study and pre-construction nesting bank surveys were led by Dr 
Natalie Clark, Business Group Lead Natural Resources, GHD. Natalie completed her PhD 
research on the Fitzroy River turtle and white-throated snapping turtle and has completed 
population and breeding place (nesting) surveys throughout the Fitzroy, Burnett and Mary River 
catchments (see Appendix A for CV). Breeding place surveys conducted as part of the turtle 
movement study were undertaken by suitably qualified ecologist Chris Pietsch. Chris is a 
Principal Aquatic Ecologist with a Bachelor of Applied Sciences. Chris has 13+ years 
experience undertaking aquatic ecology surveys and has conducted extensive surveys for the 
white-throated snapping turtle and Fitzroy River turtle within the Fitzroy River Catchment (see 
Appendix A for CV). Field surveys were also supported by Dr Natalie Toon (Bachelor of 
Science, PhD Marine Sciences with 7+ years experience in aquatic ecology) and Mitchell Horan 
(Bachelor of Science majoring in Applied Biology with 6+ years experience). Both Natalie and 
Mitchell have undertaken multiple field surveys for the two target turtle species within the 
catchment. 

Field surveys were conducted in accordance with the Queensland Animal Care and Protection 
Act 2001, Fisheries Act 1994 (General fisheries permit number 192406), GHD Scientific Users 
Registration Certificate (Registration Number 132) and GHD Scientific Purposes Permits (permit 
numbers WISP11392912 and WISP15723315). Spotter catcher activities were conducted under 
a spotter catcher rehabilitation permit (permit number WA0008451). Survey methodology was 
approved by the accredited GHD Animal Ethics Committee.  
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2.2 Fitzroy River turtle 

2.2.1 Description 

The Fitzroy River turtle (Plate 2-1) has a maximum straight carapace (shell) length of 260 mm. 
The carapace is broadly oval and medium to dark brown in colour. The plastron, or underside of 
the shell, varies from pale yellow to cream. Tubercles are present on the neck and orange 
markings can be seen on the sides of the neck and throat of large males. The Fitzroy River 
turtle has a distinctive white ring around its eye. The feet are fully webbed and five claws are 
present on each forelimb. The shell of hatchlings is serrated along the back edge and the ring 
around the eye is metallic silver-blue (Cogger 2000; Wilson and Swan 2003; Latta and Latta 
2005; Limpus et al. 2007; Limpus et al. 2011a).  

 
Plate 2-1 Fitzroy River turtle (October 2018) 

2.2.2 Distribution and habitat 

The Fitzroy River turtle is endemic to the Fitzroy Basin catchment. The species has a known 
distribution extending from the Fitzroy Barrage to at least Theodore Weir (at 228.7 km AMTD) 
on the Dawson River, and within the lower reaches of the Nogoa River and upper reaches of the 
Connors River (95.7 km AMTD). 

The Fitzroy River turtle is considered to be a specialist species that occupies freshwater 
habitats within the river channel. Riffle zones are considered particularly important habitat, 
however, the species also inhabits pools, runs and creeks. Foraging in these habitats is 
generally associated with in-stream debris such as fallen logs. Undercut banks, root mats, logs 
and rocks provide important sheltering and foraging habitat. Whilst flowing waters are thought to 
be preferred by the species, the Fitzroy River turtle retreats into non-flowing, potentially isolated 
pools during the dry season (Limpus et al. 2011b). The Fitzroy River turtle is also known to 
inhabit the shallow upstream margins of impoundments such as the Fitzroy Barrage and Neville 
Hewitt Weir impoundments (Limpus et al. 2011b). However, the deep water areas (> 5 m) of 
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impoundments are largely uninhabitable to the turtle species due to very low oxygen levels, little 
or no light penetration and cold temperatures. The Fitzroy River turtle is not known to occur in 
off-stream habitats such as farm dams, billabongs, or flood plains (Limpus et al. 2011b). 

The Fitzroy River turtle has been confirmed present within the Project construction footprints. 
This species has been recorded in the Rookwood Weir pool-riffle complex, which encompasses 
the Rookwood Weir construction footprint. This pool-riffle sequence is located on the bend of 
the river with a large sandbank/gravel bar extending along the length of the habitat on the left 
bank. Large deep pools (3-4 m) are located upstream and downstream. Potential habitat 
through the sequence includes low flow and isolated deep pools, shallow pools, runs and riffles. 
Bed substrate in riffles and runs are predominantly cobbles, gravel, sand and bedrock. Banks 
are moderately undercut with some root overhang throughout pools. Some in-stream debris 
occurs in the form of fallen logs. Submergent macrophytes and algae occur seasonally in 
association with water clarity. A total of 33 Fitzroy River turtles have been captured throughout 
this area as part of the Rookwood Weir Turtle Movement Study over a two year period (GHD 
2018; GHD 2019a). 

Riverslea Crossing bridge construction footprint is located approximately 8.8 km upstream from 
the proposed Rookwood Weir location. Habitats in this reach of the river consist of deep (1-3 m) 
pools situated approximately 300 meters downstream of the seasonal run habitat at the 
crossing. Along the right bank, littoral habitats contain extensive large woody debris, and 
exhibited steep undercut banks with seasonal submerged macrophytes and charophyte algae. 
Bed substrates are comprised of silt and sand with the occasional rocky outcrop. Riverslea 
Road crosses the river and a sand/gravel bank is located upstream and downstream of the 
causeway on the right bank. No Fitzroy River turtles have been captured within the Riverslea 
Crossing bridge construction footprint, however the species is expected to occur, particularly 
within the riffle area approximately 1.5 km upstream of the existing crossing.  

2.2.3 Nesting 

Nesting in the Fitzroy River is generally restricted to alluvial sand/loam banks which are 
deposited during flood events (Plate 2-2). There is insufficient evidence available on species’ 
specific nesting requirements to accurately describe optimal nesting bank conditions; however, 
banks with a relatively steep slope, low density of ground/understorey vegetation and partial 
shade cover appear to be preferred (Limpus et al. 2011b). Nesting generally occurs 
approximately 5 to 6 m from the water’s edge (Hamann et al. 2007; Limpus et al. 2011b). 
Females can lay two or more egg clutches per year between August and December with 
hatching occurring during summer (November to February) (Limpus et al. 2011a;b) 

Important nesting habitat for this species occurs at Alligator Creek located within the upper 
reaches of the Fitzroy Barrage impoundment (approximately 100 km AMTD). This area supports 
the largest known Fitzroy River turtle nesting aggregation. Additional nesting aggregations have 
also been recorded immediately downstream of Tartrus Weir on the Mackenzie River and within 
the upper reaches of the Tartrus Weir impoundment on the Isaac River (Limpus et al. 2011a). 

Pre-construction nesting surveys completed within the Rookwood Weir Project construction 
footprint for geotechnical activities identified that the large left bank sand bar at Rookwood also 
supports aggregated nesting of the Fitzroy River turtle (GHD 2017). The suitability of this bank 
for turtle nesting has been shown to vary over time as a result of changes in sediment 
composition (due to erosion and deposition of sands), ground cover vegetation growth and 
levels of degradation from cattle and pigs. Bank conditions in 2017 were highly suitable with 
large areas of exposed fine sands (Plate 2-2). A total of nine Fitzroy River turtle breeding places 
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(nests) were confirmed present across the bank at this time (GHD 2017). These nests were 
located ranged from 2 m to 100 m from the water’s edge. Observations of the Rookwood turtle 
nesting bank in recent years has indicated a consistent reduction in size of the bank with a loss 
of sands exposing cobbles. Confirmed Fitzroy River turtle breeding places have, however, 
continued to be observed at the bank during 2018 and 2019 albeit at lower numbers (GHD 
2018, GHD 2019).  

Turtle nesting has been historically recorded on the right bank sand bar at Riverslea Crossing 
bridge (Limpus et al. 2011b), however, no turtle nesting activity was observed in this area during 
2017-2020 surveys (GHD 2017; 2018; 2019ab, 2020ab). The suitability of this site for turtle 
nesting has been assessed as low in recent years with bank composition comprising low 
gradient slopes of cobbles and pebbles, and the high banks supporting steep slopes and dense 
vegetation coverage (Plate 2-3). Therefore, at Riverslea Crossing bridge construction footprint, 
no breeding places have been identified. 

  

Plate 2-2 Confirmed turtle nesting bank at Rookwood 

  

Plate 2-3 Potential turtle nesting bank at Riverslea Crossing   
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2.2.4 Ecology 

The Fitzroy River turtle is one of a unique group of Australian freshwater turtles that can extract 
oxygen from both the air and the water. Aerial respiration is achieved via the lungs at the 
water’s surface, whilst aquatic respiration occurs underwater via gill like structures in the cloaca 
(Priest and Franklin 2002). The ability to respire aquatically allows the Fitzroy River turtle to 
remain underwater for weeks at a time during ideal conditions (Priest 1997; Gordos et al. 2003). 
Benefits of aquatic respiration include increased time available for foraging and breeding, and 
reduced exposure to predation and reduced energy expenditure (Gordos 2004; Clark 2008). 
The ability of the Fitzroy River turtle to respire aquatically also allows this species to inhabit fast-
flowing riffle zones where primarily air-breathing species may be excluded (Gordos 2004). 

The Fitzroy River turtle has a unique foraging technique of ‘scrape feeding’ whereby the turtle 
uses the horny sheaths of the upper jaw to scrape the surface of the substrate, particularly 
submerged logs and rocks. This method of foraging primarily captures slow moving benthic 
invertebrates, invertebrate eggs, aquatic insects, sponges and algae (Leger and Cann 1980; 
Rogers 2000; Tucker et al. 2001; Limpus et al. 2011b). Food resources for the Fitzroy River 
turtle can often be in short supply within natural pools and impounded habitats. Access to highly 
productive riffle zones or flowing shallow water margins assist in the accumulation of fat 
reserves that are utilised by the species for breeding during the dry season (Limpus et al. 
2011b).  

The Rookwood Weir turtle movement study has been monitoring the movement behaviour of 
this species at the Project construction footprints since April 2017 (GHD 2018; GHD 2019). 
Initial result indicate that the majority of the Fitzroy River turtles tagged with acoustic tags 
remained within the Rookwood Weir pool - riffle sequence. Of the four tagged Rheodytes 
leukops with detection data, three were most often detected in shallow water < 2 m deep. Only 
one turtle undertook a large-scale movement travelling downstream for ~ 9 km immediately 
following release at Lawrie’s bend, to occupy the stretch of river upstream of Hanrahan’s 
crossing. The average linear home range of this species was 2.08 km (standard error = 
2.08 km). These findings are consistent with the previous radio tracking study of the species, 
which also found movement of the Fitzroy River turtle generally occurred between riffle zones 
and adjacent pools (Tucker et al. 2001). This study also recorded a single long distance 
movement of 6.8 km downstream, with the return of the individual six month later (Tucker et al. 
2001).  



 

 

 

GHD | Report for Sunwater – Turtle Construction SMP 41-29978-02-AP-RPT-0008 | 26 

 

2.3 White throated snapping turtle 

2.3.1 Description 

The white-throated snapping turtle (Plate 2-4) is one of Australia’s largest turtle species with 
adult females weighing up to 9 kilograms (kg). This species is sexually dimorphic, with females 
being much larger than males (Thomson et al. 2006). The white-throated snapping turtle can 
also respire aquatically, with adult turtles obtaining ~ 40 % of its oxygen requirements from the 
water (Mathie and Franklin 2006).  

 
Plate 2-4 White-throated snapping turtle captured within the Fitzroy River 

(February 2019) 

2.3.2 Distribution and habitat 

The white-throated snapping turtle occurs throughout the Fitzroy, Burnett and Mary River 
catchments. Like the Fitzroy River turtle, the white-throated snapping turtle inhabits permanent 
waters within flowing streams and is not thought to occur within farm dams, ephemeral 
swamplands or brackish waters (Hamann et al. 2007). The white-throated snapping turtle is also 
known to inhabit impounded pools with individuals recorded within the Fitzroy Barrage, Eden 
Bann Weir, Theodore Weir, Glebe Weir and Callide Dam. (Limpus et al. 2011b). 

The preferred habitat for this species is the permanent flowing reaches of the rivers that are 
characterised by steep sides, a sand-gravel substrate and an abundance of underwater refuge 
(e.g. rocks, logs and undercut banks) (Hamann et al. 2007). The white-throated snapping turtle 
is generally found in deep pools (>6 m) either upstream or downstream from a riffle zone 
(Gordos et al. 2007; Hamann et al. 2007). During the dry season, the white-throated snapping 
turtle inhabits less productive slow moving pools where they compete for limited resources with 
other turtle species and aquatic fauna.  
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The white-throated snapping turtle has been confirmed present within the Project construction 
footprints. This species has been recorded in the Rookwood Weir pool-riffle complex, which 
encompasses the Rookwood Weir construction footprint. A total of 39 white-throated snapping 
turtles have been captured within and adjacent to the Rookwood Weir pool-riffle sequence 
during the turtle movement study field surveys over a two year period (GHD 2018; GHD 2019). 
During this time, two white-throated snapping turtles have also been captured in the vicinity of 
the Riverslea Crossing bridge construction footprint. The habitat descriptions of these sites are 
provided in Section 2.2.  

2.3.3 Nesting 

The white-throated snapping turtle has an extended breeding season that occurs between 
March and September. Once they reach sexual maturity (at least 18 years of age) female turtles 
are thought to breed annually. Nesting occurs from autumn through to early spring with hatching 
generally occurring in early summer after an embryonic diapause over the winter months. Eggs 
are large in size (~ 5.3 cm x 3.2 cm (l x w)) and laid in a mean clutch of 13.8 eggs. Nesting in 
the white-throated snapping turtle is primarily restricted to sand and loam alluvial deposits (Plate 
2-3), with the largest known nesting aggregation within the Fitzroy Basin catchment occurring on 
the same banks used by the Fitzroy River turtle, namely Alligator Creek junction. Outside the 
Alligator Creek junction, only isolated nests have been observed. 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.  

Isolated breeding places (nests) of the white-throated snapping turtle were recorded within the 
vicinity of the Rookwood Weir project construction footprint during the 2009 EIS baseline 
surveys (GHD 2009) and 2019 pre-constructions surveys (GHD 2019). As discussed in Section 
2.2, the suitability of the large left bank sand for turtle nesting is known to fluctuate over time in 
associate with bank conditions. Aggregated breeding places of this species is considered likely 
to occur at this site during suitable conditions.  

Turtle nesting has been historically recorded on the right bank sand bar at Riverslea Crossing 
bridge (Limpus et al. 2011b), however, no turtle nesting activity was observed in this area during 
2017-2020 surveys (GHD 2017; 2018; 2019ab, 2020ab). The suitability of this site for turtle 
nesting has been assessed as low in recent years with bank composition comprising low 
gradient slopes of cobbles and pebbles, and the high banks supporting steep slopes and dense 
vegetation coverage (Plate 2-3). Therefore, at Riverslea Crossing bridge construction footprint, 
no breeding places have been identified. 

2.3.4 Ecology 

Juvenile white-throated snapping turtles are carnivorous, while adult turtles are primarily 
herbivorous, feeding on fruit and leaves of riparian vegetation and aquatic macrophytes (Rogers 
2000). Similar to the Fitzroy River turtle, the white-throated snapping turtle can respire 
aquatically, with turtles obtaining approximately 40 – 60 percent of their oxygen requirements 
from the water (Mathie and Franklin 2006; Clark et al. 2008).  

Recent results from the Rookwood Weir turtle movement study (GHD 2018; GHD 2019) indicate 
that habitat use of the white-throated snapping turtle within the Fitzroy River varied according to 
the time of year. Turtles were commonly found within waters approximately 2 m deep but 
inhabited deeper water areas (up to 9 m deep) during March, April and December. These 
months coincided with periods of increased flow within the river. The majority of white-throated 



 

 

 

GHD | Report for Sunwater – Turtle Construction SMP 41-29978-02-AP-RPT-0008 | 28 

 

snapping turtles showed a high degree of residency during the monitoring period. The average 
linear home range for adult male turtles was 7.05 km (standard error = 1.38 km) and the 
average linear home range for adult female turtles was 7.21 km (standard error = 2.04 km). 
These home ranges are much larger than previous home range estimates of 500 m – 2.2 km 
(Hamann et al. 2007; Micheli-Campbell et al. 2017). Eleven of 31 tagged turtles undertook 
large-scale movements up to 18 km. Periods of increased activity corresponded with the nesting 
season of this species potentially indicating seasonal movement associated with breeding 
and/or nesting. Increased movement of a number of turtles in October 2017 also appeared to 
coincide with an increase in flow and river height suggesting turtle movement may be triggered 
by flow events during this period. 

2.4 Summary of existing values 

2.4.1 Rookwood Weir project construction footprint 

Both the Fitzroy River turtle and white-throated snapping turtle are known to occur within the 
Rookwood Weir pool-riffle complex. This reach is important habitat for both turtle species. The 
large left bank sand bar supports confirmed turtle breeding places for both species and 
aggregated nesting of the Fitzroy River turtle occurs at this site under good conditions.  

2.4.2 Riverslea Crossing bridge construction footprint 

Only the white-throated snapping turtle has been confirmed present within the vicinity of the 
Riverslea Crossing bridge construction footprint, however, the Fitzroy River turtle is expected to 
also occur. The right bank sand bar at this site has been historically used for turtle nesting, 
however, recent bank conditions have resulted in low nesting habitat suitability and no breeding 
places have been identified. The Riverslea Crossing bridge construction footprint is considered 
potential turtle nesting habitat for both species under good conditions. Pre-construction surveys 
completed in 2019 and 2020 confirm that no suitable turtle breeding habitat currently occurs 
within the Riverslea Crossing bridge construction footprint. 

 



 

 

 

GHD | Report for Sunwater – Turtle Construction SMP 41-29978-02-AP-RPT-0008 | 29 

 

3. Impact assessment 
3.1 Overview of impacts 

The biggest threat to the survival of the Fitzroy River turtle and white-throated snapping turtle is 
the lack of recruitment into the population (Limpus et al. 2011b; DES 2016; DES 2017; 
Commonwealth of Australia 2017). Predation of nesting banks by feral animals, goannas and 
water rats and trampling of nests by cattle results in extremely poor survival of egg clutches. 
The bias in favour of adult turtles within the Fitzroy Basin catchment indicates that low 
recruitment of hatchlings has been occurring over many decades (Limpus et al. 2011b). At the 
current rates of recruitment, the population of Fitzroy River turtles and white-throated snapping 
turtles within the catchment is not considered sustainable (Limpus et al. 2011b). Other 
threatening processes include: 

 Loss of habitat 

 Alteration of natural flow regime 

 Movement barriers 

 Physical injury and mortality 

 Poor water quality. 

The potential impacts on the Fitzroy River turtle and white-throated snapping turtle that may 
arise as a result of Project construction and operational activities are likely to be analogous to 
those caused by the processes which are currently affecting the species throughout the Fitzroy 
Basin catchment. The construction of Rookwood Weir and Riverslea Crossing bridge will result 
in both direct and indirect impacts on wild populations of the Fitzroy River turtle and white-
throated snapping turtle. 

The potential impacts on the Fitzroy River turtle and white-throated snapping turtle as a result of 
Project construction are outlined in Table 3-1 and discussed in detail in Sections 3.2 to 3.8.  

The left bank sand bar within the Rookwood Weir construction footprint is known to support 
aggregated nesting of the Fitzroy River turtle and isolated nesting of the white-throated 
snapping turtle. Riverslea Crossing bridge construction footprint has historically supported turtle 
nesting but recent bank conditions are considered low value for turtle nesting (Limpus et al. 
2011b; GHD 2017). Riverslea Crossing bridge construction footprint is therefore considered 
potentially suitable nesting habitat for the purpose of this Construction SMP. The location of the 
turtle nesting habitat within each of the construction footprints is shown in Figure 1-1 and Figure 
1-2. Construction activities within and adjacent to the turtle nesting habitats have the potential to 
result in mortality of turtle eggs, disturbance of turtle nesting and degradation of nesting habitat. 

Construction activities undertaken within the bed of the Fitzroy River for Riverslea Crossing 
bridge will involve construction of a temporary access crossing/working platform, piling and 
abutment works and demolition and removal of the existing causeway. These activities have the 
potential to result in direct injury and mortality of turtles, loss and disturbance of habitat, 
degradation of habitat and restriction of turtle movement. 

After construction is completed, the operation of the Project will result in inundation of banks 
along the Fitzroy River. This inundation will result in direct and indirect impacts to aquatic 
habitat, as well as confirmed and potential nesting habitats for the Fitzroy River turtle and white-
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throated snapping turtle. Potential impacts to the Fitzroy River turtle and white-throated 
snapping turtle as a result of Project operation include the mortality of eggs, disturbance of 
nesting, restriction of turtle movement, and loss and degradation of habitat. 

Operation of the weir in accordance with the revised Fitzroy Basin Water Plan is a key 
management action to minimise operational phase impacts associated with water releases and 
fluctuations in impoundment storage levels. An Operation SMP will be developed and submitted 
for approval to DES and the Federal Minister for Environment following finalisation of the 
revised weir operating rules and Fitzroy Basin Water Plan in 2021 and prior to the completion of 
construction of the weir in 2022/2023. This Operation SMP will fulfil the applicable legislative 
requirements as detailed in Section 1.4, and assist Sunwater in the avoidance and mitigation of 
potential impacts to the Fitzroy River turtle and white-throated snapping turtle during the 
operation phase of the Project. A brief description of the management actions proposed within 
the Operation SMP are provided within Section 4. 

The EIS and AEIS identified that the operation of the Project is likely to have a significant 
residual impact on the Fitzroy River turtle and white-throated snapping turtle through the 
permanent loss of nesting sites within and downstream of the weir impoundment and 
modification of aquatic habitat. In accordance with Project approval conditions, an Offset 
Strategy and Offset Management Plan are being prepared separately to the Construction and 
Operation SMPs. in accordance with the Project EPBC Approval Conditions 4 and 5 and CoG’s 
Evaluation Report Appendix 2, Schedule 1, Part A, Condition 5. The Offset Management Plan 
will include a nest protection management program and aquatic habitat enhancement projects 
within the Fitzroy River basin. 

Table 3-1 Summary of potential impacts to the Fitzroy River turtle and white-
throated snapping turtle during construction 

Site Existing habitat 
value 

Proposed construction works Summary of potential impacts 

Rookwood 
Weir 

Confirmed 
breeding places 
Confirmed aquatic 
habitat 

• Vegetation clearing and
excavation within the
bed and banks

• Vehicle and plant
movement to, from and
around the construction
footprints

• Construction within the
waterway

• Storage or spillage of
potentially hazardous
materials

• Alteration of natural flow
and turtle movement

Potential impacts to a confirmed 
breeding place: 

• Mortality of eggs
• Disturbance of nesting
• Degradation of breeding place

habitat
Potential impacts to aquatic habitat: 

• Loss and degradation of
habitat

• Disturbance of habitat
Potential impacts to turtles: 

• Potential injury and mortality of
individuals

• Restriction of upstream and
downstream movement as a
result of flow diversion and/or
control

Riverslea 
Crossing 
bridge 

No confirmed 
breeding places 
Confirmed aquatic 
habitat 

• Vegetation clearing and
excavation within the 
bed and banks 

• Vehicle and plant
movement to, from and

Potential impacts to habitat: 
• Loss and degradation of

habitat 
• Disturbance of habitat

Potential impacts to turtles: 
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Site Existing habitat 
value  

Proposed construction works Summary of potential impacts  

around the construction 
footprints 

• Construction within the 
waterway 

• Alteration of natural flow 
and turtle movement 

• Potential injury and 
mortality of individuals 

• Restriction of upstream and 
downstream movement as 
a result of flow diversion 
and/or control 

3.2 Mortality of eggs 

Construction of Rookwood Weir is expected to occur over a two to three year period while works 
for Riverslea Crossing bridge are scheduled for Q1 to Q3 2020. Construction at sites outlined in 
Table 1-1 and Table 1-2, will therefore coincide with the Fitzroy River turtle and white-throated 
snapping turtle breeding cycles. The nesting season extends from August to December for the 
Fitzroy River turtle and March to September for the white-throated snapping turtles. Hatching of 
both species occurs in summer (November to February). Within the Fitzroy Basin catchment, 
Fitzroy River turtle nesting generally occurs within 50 m of the water’s edge, while white-
throated snapping turtle nesting is typically located within 100 m.  

All construction activities undertaken within the turtle nesting habitat (i.e. 100 m from the water’s 
edge) have the potential to result in the morality of turtle eggs that have been laid prior to or 
during the construction period. Primary risks are associated with vegetation clearing and 
earthworks within the bed and banks, movement of construction vehicles and machinery and 
bank construction works.  

As Rookwood Weir construction footprint is known to support aggregated turtle nesting, the 
likelihood of egg mortality as a result of construction activities is high. Risks at Riverslea 
Crossing bridge construction footprint are low due to the recent reduction in suitability for turtle 
nesting at this site. Management actions to identify and relocate turtle nests located within the 
areas of direct impact from the proposed works have been identified. These are described in 
Section 4 below.  

3.3 Disturbance of nesting 

As construction works will be undertaken for two to three years for Rookwood Weir and one 
year for Riverslea Crossing bridge, the Fitzroy River turtle and white-throated snapping turtle 
breeding cycles are likely to be disrupted (e.g. from noise, vibration, vehicles, machinery, 
personnel) and which may deter turtles from nesting at locations within or near the construction 
footprints. 

As works are expected to occur over multiple breeding seasons, there is a high chance of 
impacting numerous individuals. It is expected that in the event of disturbance, Fitzroy River 
turtle and white-throated snapping turtle would complete nesting at alternative nearby locations. 
This has been observed in many species of freshwater turtle, including the Fitzroy River turtle 
and white-throated snapping turtle, when nesting habitats have become unsuitable due to 
factors such as change in bank sediment composition, water levels rise or increase in bank 
vegetation cover (Limpus et al. 2011b). 

Minimising disturbance impacts and protecting and maintaining suitable turtle nesting habitat 
upstream and downstream of the construction footprints are critical in minimising impacts to 
breeding success of the local populations. Specific controls and management actions are 
described in Section 4.  
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3.4 Degradation of confirmed and potentially suitable nesting 
habitat  

Vegetation clearing, substrate disturbance and movement of equipment and personnel within 
the turtle nesting habitat during Project construction have the potential to result in the 
degradation of confirmed and potentially suitable nesting habitat. These activities may alter the 
profile of the existing river banks, increase the abundance and/or diversity of introduced pest 
species and/or result in the introduction of waste and hazardous materials, such as fuels and 
oils. Degradation of nesting habitat may reduce the suitability of the sites for turtle nesting. Strict 
environmental controls and management actions are available to avoid and/or minimise the 
potential for proposed construction works to degrade confirmed and potentially suitable nesting 
habitat. These management actions are prescribed in detail in Section 4 below. 

3.5 Injury/mortality of turtles 

Aquatic habitat within the construction footprints consists of pool-riffle sequence habitat at the 
weir site and pool-run habitat at the Riverslea Crossing site. Both sites are known to support 
Fitzroy River turtles and white-throated snapping turtles. These species may experience direct 
injury and/or mortality if individuals are present within the areas of disturbance at the time of 
works. The Fitzroy River turtle and white-throated snapping turtle are known to show evasive 
(startled) movement when disturbed in the aquatic environment (Dr Col Limpus pers. com.) and, 
as such, individual turtles are expected to move away from the works to adjacent habitat where 
ever possible. Management actions proposed to mitigate the risk of turtle injury/mortality are 
described in Section 4 below.  

3.6 Loss and disturbance of habitat 

During construction works, levels of disturbance (e.g. from noise, vibration, vehicles, machinery, 
personnel) are expected to increase and this has the potential to disrupt the behaviour and 
dynamics (i.e. foraging, movement) of turtles inhabiting the river channel within and adjacent to 
the construction footprints. Behavioural changes expected to occur include habitat avoidance 
and evasive (startled) movement. This could result in displacement from areas of important 
habitat and loss of resources within the direct areas of impact. Aquatic habitat impacted as a 
result of construction activities in the order of 3.05 ha for Rookwood Weir and 1.65 ha for 
Riverslea Crossing bridge. Specific controls and management actions that will minimise the loss 
and disturbance of aquatic habitat as a result of the proposed actions have been identified and 
are described in Section 4 below.  

During operation of the Project, permanent loss of aquatic and nesting habitat will occur due to 
inundation. Permanent loss of such habitats will be addressed separately within the Operation 
SMP and associated Offsets Management Plan to be developed in accordance with the EPBC 
Approval Conditions 4 and 5 and CoG Appendix 2, Schedule 1, Condition 5. The Offset 
Management Plan for the loss of turtle habitat will involve a nest protection management 
program and on-ground aquatic habitat enhancement projects for the protection of turtle nests 
and the restoration and enhancement of aquatic and nesting within the Fitzroy River basin. Both 
programs are being developed in consultation with DES turtle experts and will be included in the 
Biodiversity Offsets Strategy ad Management Plan..   
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3.7 Degradation of habitat 

The works located within and adjacent to the river channel, have the potential to degrade the 
quality of aquatic habitat through increased erosion and run-off, introduction and spread of 
invasive weed and pest species and the introduction of wastes and hazardous materials, such 
as fuels and lubricants. Unmitigated, these impacts may have a localised effect on the Fitzroy 
River turtle and white-throated snapping turtle by reducing habitat value (e.g. amount of 
refuges, microhabitats and food availability) within the immediate downstream area and 
influencing turtle health and physiology. The potential ecological consequences to the species 
may include a temporary and localised decrease in turtle abundance and decrease in breeding 
success. Strict environmental controls and management actions will be implemented to avoid 
and/or minimise the potential for proposed actions to degrade aquatic habitat. These 
management actions will be embedded within a Construction Environmental Management Plan 
(CEMP) and are prescribed in detail in Section 4 below.  

3.8 Restriction of movement 

Water flow within the Fitzroy River will be impacted as a result of construction activities and 
therefore, upstream and downstream movement of turtles is likely to be restricted through the 
construction period. Construction activities for Rookwood Weir will commence on the left and 
right banks with the low flow channel remaining open to maintain natural flows and turtle 
passage for as long as possible while the fish passage and outlet works are being constructed. 
Flows are expected to be diverted through the outlet works during the second dry season and 
turtle movements may be restricted until commissioning of the turtle ramp is complete. River 
diversion will occur during the dry season when flows are reduced and the river naturally 
becomes disconnected. Long-distance movement of turtles during this period is likely to be low, 
however, some localised movement may need to occur as resources decrease or habitat 
becomes increasingly degraded as a result of low water levels. 
A temporary river crossing is also likely to be constructed within the Rookwood Weir 
construction footprint for the duration of weir construction works. The temporary crossing within 
the Rookwood Weir construction footprint will be designed with suitable culverts to maintain 
river flow and aquatic fauna passage, however, some restriction on turtle movement may occur 
due to construction disturbance. Design requirements and management actions proposed to 
maintain turtle movement are described in Section 4 below. Temporary works within the low 
flow channel at Riverslea Crossing may temporarily impeded passage for short periods of time 
during construction.  
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4. Management plan 
This Construction SMP has been developed in response to the potential impacts identified in 
Section 3. The program includes: 

 Objectives and performance criteria 

 Responsible parties 

 Management strategies 

 Monitoring 

 Corrective actions 

The management plan been designed to specifically target the Fitzroy River turtle and white-
throated snapping turtle, but the management actions proposed will provide a broad scale 
benefit to aquatic species and habitats. 

4.1 Objectives and performance criteria  

Objectives of the Construction SMP and associated performance criteria are detailed in Table 
4-1. 

Table 4-1 Management objectives and performance criteria 

Construction SMP management 
objectives 

Performance criteria 

Avoid/minimise direct impact to 
confirmed and potentially suitable 
turtle breeding places  
 

 

 Successful relocation of all turtle nests identified during pre-
clearance surveys  

 Nest protection mesh applied to all relocated nests  
 Details of turtle nest relocation included in environmental 

reporting 
 Degradation of breeding habitat outside of the construction 

footprints is minimised through the implementation of the 
CEMP 

 All ‘no access turtle nesting habitat’ is protected from the 
construction activities and no impacts from construction 
activities occur 

Avoid/minimise potential loss, 
degradation and disturbance of 
aquatic habitat 

 Degradation and disturbance of aquatic habitat outside of 
the construction footprints is minimised  

Avoid/minimise the potential for 
turtle injury and mortality  

 No turtle injuries or mortalities during construction period 
 Successful relocation of all turtles identified during salvage 

activities 
 Details of turtle relocation included in environmental 

reporting 

Maintain upstream and 
downstream movement of turtles  

 Upstream and downstream movement of turtles maintained 
for as long as possible. 
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The management objectives and performance criteria for Project construction works described 
in Table 4-1 align with the recommended actions described in: 

 The biology and management strategies for freshwater turtles in the Fitzroy Catchment, 
with particular emphasis of Elseya albagula and Rheodytes leukops’ (Limpus et al. 
2011b) 

 National recovery plan for the white-throated snapping turtle (Elseya albagula) 
(Commonwealth of Australia 2017) 

These strategies address the threats that impact on the population dynamics, habitats and 
sustainability of these two species across the river system as a whole.  

Table 4-2 Relevant conservation advice, recovery plans and threat 
abatement plans, and relationships to manage objectives. 

Relevant conservation advice and 
plans 

Management strategies 

The biology and management 
strategies for freshwater turtles in the 
Fitzroy Catchment, with particular 
emphasis of Elseya albagula and 
Rheodytes leukops (Limpus et al. 
2011b) 

• Improve recruitment of hatchlings into the population 

• Maintain functional turtle nesting banks throughout the 
catchment 

• Maintain stream flow and high quality in-river habitat 
between impoundments 

• Maintain continuity of turtle populations throughout the 
catchment 

• Reduce the incidence of death and physical injury of 
turtles at existing and future impoundment structures 

• Manage recreational fishing and boating activities in 
impoundments to be compatible with maintenance of 
sustainable turtle populations and reduce unnecessary 
injury to turtles 

• Improve water quality within the Lower Fitzroy catchment 

• Increase the area of river and adjacent riverine habitat 
managed for conservation purposes 

• Increase stake-holder participation in conservation and 
management processes  

• Monitor the response of turtle populations in the Fitzroy 
Catchment to the management strategies and evaluate 
the effectiveness of these strategies 

National recovery plan for the white-
throated snapping turtle (Elseya 
albagula) (Commonwealth of 
Australia 2017) 

• Substantially improve recruitment of hatchlings into the 
population 

• Minimise the incidence of adult mortality and injury  
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Relevant conservation advice and 
plans 

Management strategies 

• Maintain and/or improve stream flow and habitat quality 
throughout the species’ distribution Improve the 
connectivity within populations throughout each catchment 

• Maintain and/or improve the connectivity within 
populations throughout each catchment 

• Increase public awareness and participation in 
conservation of the species and its habitat 

4.2 Responsible persons 

All Sunwater staff and contractors associated with the Project are required to abide by the 
Environmental Protection Act 1994, EPBC Act and NC Act and comply with all procedures 
outline in this Construction SMP. Persons involved with the Project must not carry out any 
activities that may cause, or likely to cause, environmental harm unless the person(s) involved 
take all reasonable and practicable measures to prevent or minimise harm. Parties who have 
active roles in the SMP are outlined in Table 4-3. 

Table 4-3 Roles and responsibilities of personnel associated with the Project 

Role Responsibilities 

Alliance Project Manager • Complying with all legal requirements including approval conditions 

• Informing all staff and sub-contractors of their environmental 
obligations 

• Obtaining all relevant licences and approvals prior to the 
commencement of any work that must be conducted under a licence or 
approval (e.g. Council planning and operational works approvals etc.) 

• Overseeing the implementation of all environmental requirements and 
procedures outlined in the Fitzroy River turtle and white-throated 
snapping turtle Construction SMP and allocate adequate resources 
and staff training to allow effective implementation. 

• Advising staff and sub-contractors of special requirements and provide 
guidance and advice to staff and sub-contractors with regard to 
environmental management requirements 

• Managing remediation actions to correct incidents of environmental 
non-conformance 

Alliance Environmental 
Manager 

• Providing guidance, support and advice regarding the Fitzroy River 
turtle and white-throated snapping turtle Construction SMP, 
environmental legislation and management 

• Assisting in obtaining any licences and permits required to undertake 
construction activities 
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Role Responsibilities 

• Advising all staff and sub-contractors of their environmental obligations
and providing guidance and advice with regard to turtle management
requirements

• Implementing, maintaining and monitoring all management actions in
the Fitzroy River turtle and white-throated snapping turtle Construction
SMP

• Monitoring, managing and reporting non-compliance procedures and
corrective actions where necessary

• Completing monthly summary environmental reports and incident
reports

• Undertaking routine environmental monitoring

• Overseeing relocation/treatment of turtle or breeding places as
detailed in this Construction SMP

• Reporting environmental incidents to the Sunwater environment
manager for action and to DES where necessary

• Engaging an independent and appropriately qualified person to
undertake the construction phase compliance report.

Principal Contractor • Appointing a suitably experienced, licensed fauna spotter/catcher or
ecologist with specific experience in turtle handling, breeding habitat
identification and relocation to oversee the implementation of the
Construction SMP during site works.

• Undertaking works in accordance with the Construction SMP upon
possession of site

• Undertaking compliance, incidence and/or exceedance reporting
during construction

• Monitoring the site as required by this Construction SMP

Project staff 

(Contractors and 
Sunwater employees) 

All personnel involved in construction activities to be briefed on what is 
permissible under law and animal welfare implications as well as 
emergency procedures and reporting of incidents 
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4.3 Management strategy 

Proposed construction works have the potential to impact the Fitzroy River turtle and white-
throated snapping turtle through: 

 Potential impacts to confirmed and potentially suitable breeding places: 

– Mortality of eggs 
– Disturbance of nesting 
– Degradation of breeding place habitat 

 Potential impacts to aquatic habitat: 

– Loss and degradation of habitat 
– Disturbance of habitat  

 Potential Impacts to turtles: 

– Potential injury and mortality of individuals 
– Restriction of upstream and downstream movement as a result of flow diversion 

and/or control. 
Management actions proposed to avoid and/or minimise these impacts are outlined in the 
following management strategies detailing pre-works, during works and post-works 
requirements: 

 Table 4-4 Management strategy for protection of confirmed and potentially suitable 
breeding places 

 Table 4-5 Management strategy for protection of turtles and aquatic habitat.  
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Table 4-4 Management strategy for protection of confirmed and potentially suitable breeding places 

Objective: 
Avoid/minimise direct impact to confirmed and potentially suitable turtle breeding places  

Performance criteria: 
Successful relocation of all turtle eggs identified during pre-clearance surveys  
Nest protection mesh applied to all relocated nests  
Details of turtle nest relocation included in environmental reporting 
Degradation of breeding habitat outside of the construction footprints is minimised through the implementation of the CEMP 
All ‘no access turtle nesting habitat’ is protected from the construction activities and no impacts from construction activities occur 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

B1 Pre-clearance surveys undertaken in confirmed breeding 
place to identify and relocate turtle nests. 
• Surveys undertaken as single strip transects laid 

parallel to the waters, extending the length of the 
construction footprints and 100 m wide 

• River banks at each site examined for signs of turtle 
nesting (i.e. the presence of turtle tracks, diggings, 
nest depressions and predated egg shells) 

• Conducted by a suitably experienced ecologist with 
specific experience in identifying breeding habitat and 
turtle nest relocation 

 
If turtle nests are confirmed present, action must be taken 
depending on when construction is scheduled to begin: 
• After hatching season - breeding place(s) mapped and 

clearly marked in the field and on construction plans. 
Nest protection mesh will be secured over nests to 
provide predator protection  

• Prior to hatching season- a suitably trained and 
qualified ecologist will relocate the eggs to a suitable 
area (refer to Section 6) 

Pre-construction 
 
Confirmed breeding place 
(Rookwood Weir construction 
footprint): Surveys required  
• Every week between April - 

May (peak white-throated 
snapping turtle nesting 
season) and August - October 
(peak Fitzroy River turtle 
nesting season) 

• Every two weeks between 
May-August (potential white-
throated snapping turtle 
nesting season) and October 
–January (hatching season of 
both species) Fitzroy River 
turtle nesting season 

Rookwood Weir 
construction footprint 
(confirmed breeding 
place) 
 
 

Alliance 
Environmental 
Manager 

Where pre-construction 
surveys are not conducted 
prior to disturbance of 
habitat, a suitably qualified 
ecologist must be present 
during the careful excavation 
of the top 25 cm of surface 
sands within the footprint to 
check for the presence of 
turtle eggs 
 
If a turtle nest is confirmed 
the nest will be relocated to 
suitable habitat outside the 
area of disturbance footprint 
(refer to Section 6) 
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Objective: 
Avoid/minimise direct impact to confirmed and potentially suitable turtle breeding places  

Performance criteria: 
Successful relocation of all turtle eggs identified during pre-clearance surveys  
Nest protection mesh applied to all relocated nests  
Details of turtle nest relocation included in environmental reporting 
Degradation of breeding habitat outside of the construction footprints is minimised through the implementation of the CEMP 
All ‘no access turtle nesting habitat’ is protected from the construction activities and no impacts from construction activities occur 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

B2 Pre-clearance surveys undertaken in potentially suitable 
breeding place to assess nesting habitat suitability 
• Surveys undertaken as single strip transects laid 

parallel to the waters, extending the length of the 
construction footprints and 100 m wide 

• River banks at each site examined for signs of turtle 
nesting (i.e. the presence of turtle tracks, diggings, 
nest depressions and predated egg shells) 

• Conducted by a suitably experienced ecologist with 
specific experience in identifying breeding habitat and 
turtle nest relocation 

Pre-construction 
 
Potentially suitable breeding place 
(Riverslea Crossing Bridge 
construction footprint): Surveys 
required: 
• Once during April - May (peak 

white-throated snapping turtle 
nesting season) 

• Once during August - October 
(peak Fitzroy River turtle 
nesting season) 

Riverslea Crossing 
bridge construction 
footprint (potential 
nesting habitat) 

Alliance 
Environmental 
Manager 

If turtle nesting habitat 
suitability is assessed as 
high or breeding places are 
confirmed present, the area 
is to be considered as a 
confirmed breeding place 
and management action is to 
follow B1 

B3 Exclusion fencing (such as sediment fencing) erected 
along the water’s edge of nesting bank/s supporting 
confirmed breeding places to prevent further nesting to 
prevent turtle nesting within construction footprints during 
the construction period  
• Fencing to be smooth (not mesh) and a minimum of 

40 cm in height to avoid turtles climbing or getting 
caught in the structure 

• Visual observations will be undertaken to inspect the 
integrity of the fence 

At the commencement of 
construction 
 

Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint (if breeding 
places are confirmed 
by pre-clearance 
surveys) 

Principal 
Contractor 
 

Maintenance of fence 
conducted as required to 
maintain turtle exclusion  
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Objective: 
Avoid/minimise direct impact to confirmed and potentially suitable turtle breeding places  

Performance criteria: 
Successful relocation of all turtle eggs identified during pre-clearance surveys  
Nest protection mesh applied to all relocated nests  
Details of turtle nest relocation included in environmental reporting 
Degradation of breeding habitat outside of the construction footprints is minimised through the implementation of the CEMP 
All ‘no access turtle nesting habitat’ is protected from the construction activities and no impacts from construction activities occur 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

B4 Location of access tracks optimised to avoid causing 
direct impact to turtle breeding places  
• Access track locations to be established during pre-

clearance surveys (B1/B2) based on the assessment 
of nesting activity at the site and suitability for the 
proposed works and vehicle/machinery capabilities 

• Access tracks to avoid direct impacts to any confirmed 
breeding places, be positioned as far from the water’s 
edge as practically possible, and have a meandering 
alignment to avoid tunnelling of light spill 

• Access tracks to be clearly marked on constructions 
plans and on site 

Prior to construction Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint  

Alliance 
Environmental 
Manager 

All site personnel will be 
informed of location of 
access tracks and the 
importance of preventing 
disturbance outside these 
designated areas 
 
Additional training provided 
as required and disciplinary 
action for repeat offenders 

B5 Suitable breeding habitat adjacent to and/or in the vicinity 
of the construction footprints protected and maintained 
where possible to provide alternative suitable breeding 
habitat throughout construction 
• Areas will be cleared, marked as ‘no access habitat 

protection areas’ on all construction plans 
• All construction personnel will be advised of the 

location and significance of the habitat areas during 
site inductions 

Prior to and during construction Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint 
 
‘No access turtle 
habitat protection 

Alliance 
Environmental 
Manager  
 
Principal 
Contractor 

The suitability of the habitat 
protection areas will be 
monitored throughout the 
construction period and 
corrective actions, such as 
weed control, installation of 
lighting screens and 
maintenance of suitable 
sediment composition, will 
be implemented if required 
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Objective: 
Avoid/minimise direct impact to confirmed and potentially suitable turtle breeding places 

Performance criteria: 
Successful relocation of all turtle eggs identified during pre-clearance surveys 
Nest protection mesh applied to all relocated nests 
Details of turtle nest relocation included in environmental reporting 
Degradation of breeding habitat outside of the construction footprints is minimised through the implementation of the CEMP 
All ‘no access turtle nesting habitat’ is protected from the construction activities and no impacts from construction activities occur 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

areas’ shown in Figure 
4-1 and Figure 4-2

B6 Identification of breeding places within ‘no access habitat 
protection areas’ and within/adjacent to construction 
footprints where turtles are not excluded by B3 
• River banks and access tracks at each site will be

examined at the start of each day for signs of turtle
nesting (i.e. the presence of turtle tracks, diggings,
nest depressions and predated egg shells)

• Assessment will be undertaken by a suitably trained
site supervisor/s (or suitably qualified delegate) 

During construction 

Daily during peak turtle nesting 
season: 
• April - May (white-throated

snapping turtle)
• August - October (Fitzroy

River turtle

Every two weeks between May-
August and October –January 

Rookwood Weir 
construction footprint 

Riverslea Crossing 
bridge construction 
footprint 

Alliance 
Environmental 
Manager 

Principal 
Contractor 

Turtle breeding places 
confirmed present within the 
construction footprint will be 
relocated to suitable habitat 
(refer to Section 6). 

Turtle breeding places within 
the ‘no access habitat 
protection areas’ and/or 
other areas that will not be 
disturbed will be protected 
with mesh and their location 
recorded and flagged for 
protection (refer to Section 
6) 

B7 Relocated turtle nests are monitoring throughout the 
nesting season and success recorded following hatching 
• Monitoring to include inspection of nest protection

mesh and signs of predation

During construction 
Every two weeks following turtle 
nest relocation until completion of 
hatching 

‘No access turtle 
habitat protection 
areas’ shown in Figure 
4-1 and Figure 4-2

Alliance 
Environmental 
Manager 

Nest protection mesh 
replaced as required 
Management of pest species 
as required 
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Objective: 
Avoid/minimise direct impact to confirmed and potentially suitable turtle breeding places  

Performance criteria: 
Successful relocation of all turtle eggs identified during pre-clearance surveys  
Nest protection mesh applied to all relocated nests  
Details of turtle nest relocation included in environmental reporting 
Degradation of breeding habitat outside of the construction footprints is minimised through the implementation of the CEMP 
All ‘no access turtle nesting habitat’ is protected from the construction activities and no impacts from construction activities occur 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

• Nesting success to be determined based number of 
hatch eggs as a percentage of the total eggs within 
the clutch 

 Principal 
Contractor 
 

B8 Additional works areas or sites, such as 
machinery/equipment storage and site offices located 
within existing cleared terrestrial areas and not within 
confirmed or potentially suitable turtle breeding places 

At the commencement of 
construction 

Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint  

Principal 
Contractor 
 

Remove impacts 
immediately and restore 
habitat to pre-disturbance 
conditions 

B9 Preparation and implementation of a CEMP to detail 
specific environmental risk minimisation measures 
throughout the course of the proposed works. The CEMP 
to include: 
• Implementing erosion and sediment control protection 

measures  
• Developing fuel and chemical storage protocols and 

spill responses  
• Restricting areas of disturbance to the minimum size 

possible 
• Using noise dampening devices on machinery 

wherever practical and requiring that all equipment is 

Prior to and during 
commencement of construction 

Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint  

Principal 
Contractor 

As detailed within CEMP 
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Objective: 
Avoid/minimise direct impact to confirmed and potentially suitable turtle breeding places  

Performance criteria: 
Successful relocation of all turtle eggs identified during pre-clearance surveys  
Nest protection mesh applied to all relocated nests  
Details of turtle nest relocation included in environmental reporting 
Degradation of breeding habitat outside of the construction footprints is minimised through the implementation of the CEMP 
All ‘no access turtle nesting habitat’ is protected from the construction activities and no impacts from construction activities occur 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

maintained and serviced in accordance with 
manufacturer’s instructions  

• Minimise light spill to adjacent habitat through the use 
of targeted directional lighting, meandering access 
tracks and installation of light screens adjacent to 
sections of ‘no access habitat protection areas’ where 
light spill has the potential to occur’ 

• Restoring disturbance areas to pre-existing profiles 
following completion of works 

• Confirming all construction machinery and materials 
brought onto site are weed, seed and mud free and 
have undergone a thorough inspection of relevance 
to managing this risk 

• Taking care when disturbing soil to prevent seeds 
being spread to adjacent areas 

• Disposing of all rubbish and other refuse in sturdy 
waste disposal receptacles that are frequently 
emptied to avoid potentially attracting animals to the 
site and maintaining appropriate weed and pest 
management  
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Objective: 
Avoid/minimise direct impact to confirmed and potentially suitable turtle breeding places  

Performance criteria: 
Successful relocation of all turtle eggs identified during pre-clearance surveys  
Nest protection mesh applied to all relocated nests  
Details of turtle nest relocation included in environmental reporting 
Degradation of breeding habitat outside of the construction footprints is minimised through the implementation of the CEMP 
All ‘no access turtle nesting habitat’ is protected from the construction activities and no impacts from construction activities occur 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

B10 Site supervisor/s (or suitably qualified delegate) trained 
on the identification and detection of turtle nesting activity 
and the procedures for examining disturbance footprints 
for turtle nests 

At the commencement of 
construction 

Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint 

Alliance 
Environmental 
Manager 

Additional training provided 
as required 

B11 All site personnel informed on: 
• The potential impacts of the works on the Fitzroy 

River turtle and white-throated snapping turtle 
• Requirements to manage risks to these species 
• Location of ‘no access habitat protection areas’ 
• The procedure to follow in the event a turtle or turtle 

breeding place is encountered 

At the commencement and during 
construction 

Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint 

Alliance 
Environmental 
Manager  
 
Principal 
Contractor 
 

Additional training provided 
as required and disciplinary 
action for repeat offenders  

B12 Creation of a breeding register to maintain accurate 
records of: 
• Daily site observations 
• Location of any breeding places detected 
• Any actions undertaken in regards to management 
• Any known or suspected disturbance or tampering 

with (including destroyed) breeding places 
• Any corrective actions implemented 

Daily during construction Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint 

Alliance 
Environmental 
Manager  
 
Principal 
Contractor 
 

The breeding place register 
will be made available to 
DES upon request, within 24 
hours of an interaction, and 
within 10 business days after 
the expiry of the high risk 
SMP 
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Table 4-5 Management strategy for protection of turtles and aquatic habitat 

Objective:  
Avoid/minimise potential loss, degradation and disturbance of aquatic habitat 
Avoid/minimise the potential for turtle injury and mortality 
Maintain upstream and downstream movement of turtles 
Performance criteria:  
Degradation and disturbance of aquatic habitat outside of the construction footprints is minimised 
No turtle injuries or mortalities during construction period 
Successful relocation of all turtles identified during salvage activities 
Details of turtle relocation included in environmental reporting 
Upstream and downstream movement of turtles maintained for as long as possible 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

A1 • Pre-clearance surveys undertaken to inspect aquatic 
habitat for the presence of the Fitzroy River turtle and 
white-throated snapping turtle 

• Include survey techniques suitable for the species 
(i.e. fyke netting, cathedral trapping, seine netting, dip 
netting, snorkelling, muddling, spotlighting) 

• Surveys will be conducted by a suitably experienced 
ecologist with specific experience in the capture of 
the two turtle species 

• Turtles captured will be relocated to adjacent 
permanent pools with associated riffle-run habitat 

• Relevant measures will be implemented to exclude 
turtle access to active constructions areas at the weir 
site (e.g. erection of coffer dams) 

Immediately prior to the 
commencement of initial or new 
works within the wetted river 
channel 

Rookwood Weir river 
channel construction 
footprint 
 
Riverslea Crossing 
bridge river channel 
construction footprint  

Alliance 
Environmental 
Manager  
 
Principal 
Contractor 
 

Management action A3 to be 
implemented in areas where 
turtles are not excluded from 
the construction footprint and 
pre-clearance surveys have 
not been conducted 
 
In the event of any turtle 
injuries, the animal will be 
transported by a suitably 
qualified ecologist or fauna 
spotter/catcher with specific 
experience in turtle handling 
to an appropriately qualified 
veterinarian/wildlife carer for 
treatment and rehabilitation 
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Objective:  
Avoid/minimise potential loss, degradation and disturbance of aquatic habitat 
Avoid/minimise the potential for turtle injury and mortality 
Maintain upstream and downstream movement of turtles 
Performance criteria:  
Degradation and disturbance of aquatic habitat outside of the construction footprints is minimised 
No turtle injuries or mortalities during construction period 
Successful relocation of all turtles identified during salvage activities 
Details of turtle relocation included in environmental reporting 
Upstream and downstream movement of turtles maintained for as long as possible 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

A2 All turtles captured during pre-clearance surveys tagged 
and biological parameters recorded: 
• Tagging methods to include PIT tags, carapace 

notching, numbered monel metal foot tags and 
acoustic tags 

• Biological parameters recorded to include 
morphometric measurements, age and sexual 
maturity, evidence of injury, mortality and disease 

• Procedures to be conducted by suitably qualified 
persons that are trained and hold the appropriate 
permits 

Upon turtle capture  
 

Rookwood Weir river 
channel construction 
footprint 
 
Riverslea Crossing 
bridge river channel 
construction footprint 

Alliance 
Environmental 
Manager  
 

Suitably qualified ecologists 
contacted for corrective 
action 

A3 Disturbed of aquatic habitat to initiate an evasive startled 
movement of turtles away from the area 
• Disturbance activities to include the slow movement 

of an excavator bucket or drilling rig through the 
water. 

• A fauna spotter/catcher will be located on site during 
these works (works within aquatic habitat from which 
turtles are not excluded) to identify, capture and 
relocate turtles as required to avoid impact 

Immediately prior to works within 
the wetted river channel 

Where turtles are not 
excluded  
 
Rookwood Weir river 
channel construction 
footprint 
 

Principal 
Contractor 
 

Suitably qualified fauna 
spotter/catcher to capture 
and relocate turtles as 
required 
 
In the event of any turtle 
injuries, the animal will be 
transported by a suitably 
qualified ecologist or fauna 
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Objective:  
Avoid/minimise potential loss, degradation and disturbance of aquatic habitat 
Avoid/minimise the potential for turtle injury and mortality 
Maintain upstream and downstream movement of turtles 
Performance criteria:  
Degradation and disturbance of aquatic habitat outside of the construction footprints is minimised 
No turtle injuries or mortalities during construction period 
Successful relocation of all turtles identified during salvage activities 
Details of turtle relocation included in environmental reporting 
Upstream and downstream movement of turtles maintained for as long as possible 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

Riverslea Crossing 
bridge river channel 
construction footprint 

spotter/catcher with specific 
experience in turtle handling 
to an appropriately qualified 
veterinarian/wildlife carer for 
treatment and rehabilitation 

A4 Aquatic habitat adjacent to and within construction 
footprint will be monitored daily by the site-supervisor/s 
(or suitably qualified delegate) 

Daily during works within the river 
channel 

Aquatic habitat within 
and immediately 
upstream and 
downstream of: 
 
Rookwood Weir river 
channel construction 
footprint 
 
Riverslea Crossing 
bridge river channel 
construction 

Principal 
Contractor 
 

Turtles will be relocated if 
individuals are observed 
aggregating within areas or 
habitat conditions deteriorate 
due to disconnection of 
pools, low water levels and 
flows or construction 
disturbance 
 
In the event of any turtle 
injuries, the animal will be 
transported by a suitably 
qualified ecologist or fauna 
spotter/catcher with specific 
experience in turtle handling 



GHD | Report for Sunwater – Turtle Construction SMP 41-29978-02-AP-RPT-0008 | 49 

Objective: 
Avoid/minimise potential loss, degradation and disturbance of aquatic habitat 
Avoid/minimise the potential for turtle injury and mortality 
Maintain upstream and downstream movement of turtles 
Performance criteria: 
Degradation and disturbance of aquatic habitat outside of the construction footprints is minimised 
No turtle injuries or mortalities during construction period 
Successful relocation of all turtles identified during salvage activities 
Details of turtle relocation included in environmental reporting 
Upstream and downstream movement of turtles maintained for as long as possible 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

to an appropriately qualified 
veterinarian/wildlife carer for 
treatment and rehabilitation 

A5 Flow diversion strategy developed to limit river diversion 
to a single dry season 
River flow and turtle movement maintained within its 
natural course for as long as possible 

Prior to the commencement of 
works in river channel 

Rookwood Weir river 
channel construction 
footprint 

Alliance Design 
Manager 

Principal 
Contractor 

Alterative management 
actions to be implemented 
during construction works to 
maintain turtle movement 
and avoid degradation of 
aquatic habitat 

A6 Design and construction of temporary river 
crossings/working platforms to maintain flow and turtle 
movement 

Prior to the commencement of 
works in river channel 

Rookwood Weir river 
channel construction 
footprint 

Riverslea Crossing 
bridge river channel 
construction 

Alliance Design 
Manager 

Principal 
Contractor 

Development approval 
required for waterway 
barriers not designed in 
accordance with acceptable 
development requirements 
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Objective:  
Avoid/minimise potential loss, degradation and disturbance of aquatic habitat 
Avoid/minimise the potential for turtle injury and mortality 
Maintain upstream and downstream movement of turtles 
Performance criteria:  
Degradation and disturbance of aquatic habitat outside of the construction footprints is minimised 
No turtle injuries or mortalities during construction period 
Successful relocation of all turtles identified during salvage activities 
Details of turtle relocation included in environmental reporting 
Upstream and downstream movement of turtles maintained for as long as possible 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

A7 Preparation and implementation of CEMP to detail 
specific environmental risk minimisation measures 
throughout the course of the proposed works. The CEMP 
to include actions as described in B9  

Prior to and during 
commencement of construction 

Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint  

Principal 
Contractor 

As detailed within CEMP 

A8 All site personnel informed on: 
• The potential impacts of the works on the Fitzroy 

River turtle and white-throated snapping turtle 
• Requirements to manage risks to these species 
• The procedure to follow in the event a turtle is 

encountered 

At the commencement and during 
construction 

Rookwood Weir 
construction footprint 
 
Riverslea Crossing 
bridge construction 
footprint 

Alliance 
Environmental 
Manager  
 
Principal 
Contractor 
 

Additional training provided 
as required and disciplinary 
action for repeat offenders  

A9 Aquatic habitat adjacent to and within construction 
footprint monitored daily by the site-supervisor/s (or 
suitably qualified delegate) 

Daily during works within the river 
channel 

Aquatic habitat within 
and immediately 
upstream and 
downstream of: 
 

Principal 
Contractor 
 

Fauna spotter/catcher to 
relocate turtles found to be 
aggregating above or below 
construction footprints 
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Objective:  
Avoid/minimise potential loss, degradation and disturbance of aquatic habitat 
Avoid/minimise the potential for turtle injury and mortality 
Maintain upstream and downstream movement of turtles 
Performance criteria:  
Degradation and disturbance of aquatic habitat outside of the construction footprints is minimised 
No turtle injuries or mortalities during construction period 
Successful relocation of all turtles identified during salvage activities 
Details of turtle relocation included in environmental reporting 
Upstream and downstream movement of turtles maintained for as long as possible 

ID Management action Timing Location Responsible 
persons 

Corrective actions 

Rookwood Weir river 
channel construction 
footprint 
 
Riverslea Crossing 
bridge river channel 
construction 

A10 Habitat restored to pre-disturbance conditions 
• Works will include the removal of gravel/rock fill and 

the reconstruction of the bank morphology to existing 
conditions 

Immediately following completion 
of works 

Rookwood Weir river 
channel construction 
footprint 
 
Riverslea Crossing 
bridge river channel 
construction 

Principal 
Contractor 

Completion of restoration 
works included in Principal 
Contractor contractual 
requirements 
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5. Monitoring  
Monitoring of Fitzroy River turtles and white-throated snapping turtle within the Project 
construction footprints will be undertaken pre-construction, during construction and post 
construction as part of the management strategies outlined in Section 4. Monitoring shall be 
undertaken in accordance with the activities and frequencies outlined in Table 4-4 and Table 
4-5. Monitoring of the construction footprints is to be undertaken by a suitably qualified and 
experienced ecologist or with specific experience in turtle capture, handling, breeding habitat 
identification and relocation. The fauna spotter/catcher shall be approved by DES for the 
handling, capture and release of native fauna (e.g. a licensed spotter catcher (permit issued 
under Section 12(D) of the Nature Conservation (Administration) Regulation 2006)), for the 
assessment and/or removal of native fauna. All treatment of fauna injury is to be undertaken by 
a qualified veterinarian or wildlife carer. 

In addition, baseline survey of the turtle populations will be undertaken prior to and duration the 
construction period. The baseline surveys will be conducted twice per year in March/April and 
August/September and will be undertaken within the construction footprints and immediately 
downstream (within 5 km). Surveys will be conducted by suitably experienced ecologists with 
specific experience in the identification of turtle nests and capture of the two turtle species. 
Turtles captured will be tagged with PIT tags, carapace notching, numbered monel metal foot 
tags and acoustic tags. Parameters recorded will include: morphometric measurements, age 
and sexual maturity, estimates of annual nesting and recruitment, evidence of injury, mortality 
and disease.  
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6. Contingency planning 
In the event that Fitzroy River turtles, white-throated snapping turtles or breeding places are 
identified within the Rookwood Weir and Riverslea Crossing bridge construction footprints, the 
procedures outlined in Table 6-1 will apply in the first instance. In the event an injury to an 
animal is sustained or unexpected impacts occur on confirmed or potentially suitable nesting 
habitat in association with construction works, the procedures in Table 6-1 will apply as a 
minimum. 

Table 6-1 Turtle incident contingency actions 

Incident  Management action Responsibility 

Fitzroy River turtle 
or white-throated 
snapping turtle 
confirmed nest 
located within the 
works area 

• If Fitzroy River turtle and/or white-throated snapping 
turtle breeding places are confirmed to be present 
within the construction footprints, and construction is not 
scheduled to commence until after the hatching season, 
then the area will be mapped and clearly marked in the 
field and on construction plans. Nest protection mesh 
will be secured over nests to provide predator protection 

• If construction works are scheduled to commence prior 
to the end of the hatching period and breeding places 
are within the impact area, a temporary exclusion zone 
will be established around the nest. Where possible, 
disturbance activities (e.g. access tracks) will be moved 
to avoid impact to the nest 

• If avoidance of a confirmed breeding place is not 
possible, then an appropriately qualified ecologist with 
specific experience in turtle nest identification and 
relocation will remove and relocate the nest 

• Turtle breeding places within the ‘no access habitat 
protection areas’ or other areas that will not be 
disturbed will be protected with mesh and their location 
recorded 

• Relocation of nests will be undertaken by a suitably 
qualified ecologist with specific experience in 
identification of turtle breeding places and relocation of 
eggs. If a potential turtle nest is located, sand will be 
carefully excavated by hand taking extreme care to 
prevent eggs being cracked or punctured. Nests will be 
shaded from direct sunlight while eggs are exposed. 
Once uncovered, eggs will be carefully removed from 
the nest and placed into a transport container 
containing cool, moist river sand. Recently laid eggs will 
not be rotated as this may dislodge the embryo. Once 
secure in the transport container, eggs will be relocated 
to suitable habitat and buried approximately 20 cm 
below the surface in cool, moist sand at the top of the 
bank. Suitable relocation areas will be identified prior to 
construction and will consist of alluvial sand/loam banks 
with a relatively steep slope, low density of 
ground/understorey vegetation and shade cover. Nest 
protection mesh will be secured over nests to provide 
predator protection. The suitably qualified ecologist will 
hold the appropriate permits for fauna relocation 

Alliance 
Environmental 
Manager 

Principal 
Contractor 
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Incident  Management action Responsibility 

Fitzroy River turtle 
or white-throated 
snapping turtle 
located within the 
works area 

 

• Turtles present within disturbance footprints will be 
captured and relocated during pre-construction surveys 

• Pre-clearance surveys will be undertaken immediately 
prior to disturbance works and will include survey 
techniques suitable for the species (i.e. fyke netting, 
cathedral trapping, seine netting, dip netting, 
snorkelling, muddling, spotlighting) 

• Turtles captured will be tagged with PIT tags, carapace 
notching and numbered monel metal foot tags 

• Morphometric measurements, age and sexual maturity, 
and evidence of injury and disease will also be recorded 

• All personnel involved in tagging and biological data 
collection activities will be suitably qualified, trained and 
hold the appropriate permits 

• If Fitzroy River turtles or white-throated snapping turtles 
are identified within the disturbance footprint during 
construction works, a suitably qualified fauna 
spotter/catcher will capture and relocate turtles as 
required 

• Turtles will also be relocated if individuals are observed 
aggregating within areas or habitat conditions 
deteriorate due to disconnection of pools, low water 
levels and flows or construction disturbance 

Alliance 
Environmental 
Manager 

 

Principal 
Contractor 

 

Uninjured fauna  

 

If a turtle is uninjured, alert and active, the individual may 
be released in suitable habitat at a safe distance away 
from the works area to reduce the stress on the animal 

Alliance 
Environmental 
Manager 

 

Principal 
Contractor 

Turtle injury, 
sickness or 
mortality 

In the event that an individual of any species suffers an 
injury, the animal will be transported by a suitably qualified 
ecologist or fauna spotter/catcher with specific experience 
in turtle handling and relocation to an appropriately 
qualified veterinarian/wildlife carer for treatment and 
rehabilitation 

Alliance 
Environmental 
Manager 

 

Principal 
Contractor 
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8. Reporting requirements  
Reporting requirements associated with this Construction SMP include: 

 A pre-clearance survey report must be submitted to the Federal Minster for Environment 
within 30 days of the completion of the pre-clearance surveys. The survey report must 
include details of survey methods, timing and information and management proposals. 

 Monthly environmental summary reports will be produced for the duration of the works. 
Copies of the reports shall be held on site and will be available for regulatory agency 
inspection, on request. The report shall include, but is not limited to the following: 

– Record of inspections 
– A list of any performance criteria that have not been met, the corrective action taken 

and a description of the magnitude of any possible environmental impact 
– Results of pre-clearance surveys, turtle/egg relocation and salvage activities 
– Details of any turtle injuries or mortalities. 

 In the event an incident is identified, an interim report will be completed within two days of 
being identified and DES notified. The report will include details of the incident, initial 
response and corrective action taken. A full report will be completed within 14 days of an 
incident or exceedance of a condition, goal or requirement being identified, which will 
provide details of the incident, response, corrective action, responsibility and timing. All 
reporting will be submitted to DES and will be assessed during compliance auditing 

 A construction phase compliance report will be completed annually for the duration of the 
construction phase. The compliance report will be prepared by an independent and 
appropriately qualified person and submitted to DES. The report must include the following: 

– Compliance with the Fitzroy River turtle and white-throated snapping turtle 
Construction SMP and details of any non-compliances 

– Compliance with the Proponent’s commitments/conditions relating to the Fitzroy River 
turtle and white-throated snapping turtle and details of any non-compliances 

– Response to incidents of non-conformance, including corrective actions, revised 
construction practices, responsibility and timing 

– Reporting of all non-compliances related to the Fitzroy River turtle and white-throated 
snapping turtle and corrective actions to DES. 

– All other matters pertaining to environmental performance during construction 
 A procedure will be established, implemented and maintained for dealing with actual and 

potential non-conformances and for taking corrective and preventive actions. The 
procedure shall define requirements for: 

– Identifying and correcting non-conformance and taking action to mitigate their 
environmental impacts 

– Investigating non-conformances, determining their cause and taking actions in order to 
avoid their reoccurrence 

– Consulting with DES for developing corrective actions and adaptive management 
actions 

– Recording the results of corrective and preventative action taken 
– Updating necessary documentation. 

An animal breeding place register (available at: 
https://environment.des.qld.gov.au/licences-permits/plants-animals/species-management-

https://environment.des.qld.gov.au/licences-permits/plants-animals/species-management-program
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program) will be maintained. This register will be updated daily to maintain accurate records 
of daily site observations, location of any turtle nests detected, any actions undertaken in 
regards to management, any known or suspected disturbance or tampering with (including 
destroyed) nests and any corrective actions implemented. The breeding place register will 
be made available to DES upon request, within 24 hours of an interaction, and within 10 
business days after the expiry of the high risk SMP. 
A final report will be prepared to detail the outcomes of the pre-disturbance survey and 
daily visual inspections. The report will include details of any turtles, turtle nests or turtle 
nesting activities identified. Details of any turtle and/or turtle nests relocated will be 
provided including GPS coordinates of the relocation site/s. 

 

https://environment.des.qld.gov.au/licences-permits/plants-animals/species-management-program
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9. Residual risk assessment 
An assessment of the residual risk of impact to the Fitzroy River turtle and white-throated 
snapping turtles from construction activities following implementation of this Construction SMP 
was undertaken based on the consequence and likelihood descriptions detailed in Table 9-1 
and Table 9-2 and risk matrix in Table 9-3. 

The results of this assessment (Table 9-4) indicate that there is a medium risks of temporary 
restriction of turtle movement and habitat loss, disturbance and degradation during the 
construction period. This potential for turtle injury and mortality is considered low. 

The LFRIP EIS (GHD 2009) identified that the Project overall (that is construction through into 
operation) is likely to have a significant residual impact on the two turtle species and offsets are 
proposed separately in accordance with EIS approval conditions under the EPBC Act and the 
Queensland Environmental Offsets Act 2014. 

Table 9-1 Consequence classification 

Qualitative measures of consequences (what will be the consequence/result if the issue does occur) 

Minor Minor risk of failure to achieve the SMPs objectives. Results in short term 
delays to achieving plan objectives, implementing low cost, well characterised 
corrective actions 

Moderate Moderate risk of failure to achieve the SMPs objectives. Results in short term 
delays to achieving plan objectives, implementing well characterised, high 
cost/effort corrective actions 

High High risk of failure to achieve the SMPs objectives. Results in medium-long 
term delays to achieving plan objectives, implementing uncertain, high 
cost/effort corrective actions 

Major The SMPs objectives are unlikely to be achieved, with significant legislative, 
technical, ecological and/or administrative barriers to attainment that have no 
evidenced mitigation strategies 

Critical The SMPs objectives are unable to be achieved, with no evidenced mitigation 
strategies 

Table 9-2 Likelihood classification 

Qualitative measure of likelihood (how likely is it that this event / circumstance will occur after 
management actions have been put in place / are being implemented) 

Highly likely Is expected to occur in most circumstances 

Likely Will probably occur during the life of the Project 

Possible Might occur during the life of the Project 

Unlikely  Could occur but considered unlikely or doubtful 

Rare  May occur in exceptional circumstances 
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Table 9-3 Risk rating matrix 

  Consequence 

Li
ke

lih
oo

d 

 1. Minor 2. Moderate 3. High 4. Major 5. Critical 

5. Highly likely Medium High High Severe Severe 

4. Likely Low Medium High High Severe 

3. Possible Low Medium Medium High Severe 

2. Unlikely Low Low Medium High High 

1. Rare Low Low Low Medium High 
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Table 9-4 Risk assessment and management 

Objectives for turtle 
management 

Risk Control strategies Residual risk rating 

Li
ke

lih
oo

d 

C
on

se
qu

en
ce

 

O
ve

ra
ll 

ris
k 

ra
tin

g 

Avoid/minimise direct 
impact to confirmed 
and potentially 
suitable turtle 
breeding places  

 

• Disturbing breeding places and 
temporarily displacing nesting 
individuals 

• Degrading the quality of available 
breeding habitat thereby reducing the 
overall area of nesting habitat. 

• Directly impacting turtle breeding 
places 

• Pre-clearance surveys and relocation of breeding places 
• Development and implementation of CEMP 
• Protection of ‘no access habitat protection areas’ 
• Training of site-supervisor/s and construction personnel  
• Daily visual observations 
• Habitat restoration works 
• Maintenance of breeding place register 

P M M 

Avoid/minimise 
potential loss, 
degradation and 
disturbance of 
aquatic habitat 

• Temporary loss of aquatic habitat 
during the construction period 

• Degrading the quality of aquatic 
habitat 

• Development and implementation of CEMP 
• Training of site-supervisor/s and construction personnel 
• Daily visual observations of habitat  

P M M 

Avoid/minimise the 
potential for turtle 
injury and mortality 
during construction 

• Directly causing injury/mortality of 
turtles 

• Pre-clearance surveys of aquatic habitat 
• Exclusion of turtles from active disturbance areas 
• Training of site-supervisor/s and construction personnel 
• Presence of fauna spotter/catcher during high risk works 

U M L 
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Objectives for turtle 
management 

Risk Control strategies Residual risk rating 

Li
ke

lih
oo

d 

C
on

se
qu

en
ce

 

O
ve

ra
ll 

ris
k 

ra
tin

g 

Maintain upstream 
and downstream 
movement of turtles  

• Restricting upstream and downstream 
turtle movement during the 
construction period 

• Development and implementation of flow diversion 
strategy 

• Relocation of turtles if aggregation occurs  

L M M 
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Appendix A - Curriculum vitae 
 

  



Curriculum 
Vitae 

1 Dr Natalie Clark | Curriculum Vitae  

Dr Natalie Clark 
Aquatic Ecologist Technical Lead 

Lower Fitzroy River Infrastructure 
Project 
Ecological Impact Assessment – technical lead 
aquatic ecology. Project involved the identification 
of aquatic ecological values, assessment of 
impacts and environmental management. Field 
surveys were designed and undertaken including: 
river habitat assessments, water quality 
assessments, macroinvertebrate sampling, fish 
surveys and targeted nesting bank surveys for 
threatened freshwater turtle species.  
 
Threatened Species Management– technical lead. 
Development of the Fitzroy River turtle and white-
throated snapping turtle management plan and 
offset requirements. A specialised turtle passage 
facility and turtle protection design features were 
also developed. 
 
Rookwood Weir Turtle Movement Study 
Project involved capture of threatened Fitzroy 
River turtles and white-throated snapping turtles 
using cathedral traps, fkye nets, seine nets, 
snorkelling and muddling. Turtles were measured 
and tagged with identification tags (PIT tags, foot 
tags, shell notched). Turtle were also tagged with 
satellite and acoustic tags for remote tracking of 
turtle movement within the Fitzroy River. Turtle 
nesting surveys were conducted over a 30 km 
stretch of river during the nesting and hatching 
seasons of the white-throated snapping turtle and 
Fitzroy River turtle. 
 

Fitzroy River Pre-clearance Turtle 
Nesting Surveys 
Project involved pre-clearance survey for 
freshwater turtle nests and relocation of nests 
located within construction footprints. 
 
Wyaralong Dam Turtle Monitoring 
Program Review 
Project involved seven years of turtle population 
and nesting monitoring. Freshwater turtles were 
captured within, upstream and downstream of 
Wyaralong Dam using cathedrals traps. Turtles 
captured were measured and tagged with monel 
foot tags. Turtle nesting surveys were conducted 
within, upstream and downstream of the dam. 
 
Coondoo Creek Bridge Replacement 
Project 
Natalie was the technical lead for the assessment 
of aquatic ecological values, assessment of 
impacts and ecological management associated 
with bridge replacement construction works and 
operation. Targeted surveys were undertaken for 
threatened species including the Australian 
lungfish, Mary River cod, Mary River turtle and 
white-throated snapping turtle. Surveys for turtle 
nesting activities were also conducted. Located in 
an area of high ecological significant, Natalie 
engaged with key stakeholders (client, 
construction contractors, community groups and 
regulators) to design key management measures 
to minimise risk to threatened species and 
habitats. A EPBC referral was prepared and 

Qualified. Doctor of Philosophy, University of Queensland, 2008. Honours, University of 
Queensland, 2004. Bachelor of Science majoring in Zoology and Marine Biology, 
University of Queensland, 2002.  

Relevance to project. Natalie is an aquatic ecologist with 12 years’ experience in fauna 

monitoring, impact assessment and threatened species management. Natalie has 

extensive experience in the design and implementation of fauna research projects and 

field surveys. Survey capabilities include in field capture and handling of fauna, tagging of 

individuals for mark-recapture and remote telemetry and breeding place surveys. Natalie 

completed her PhD research on the influence of river damming on Australian freshwater 

turtle species and has since completed numerous projects involving the capture of 

threatened turtle species and assessment of nesting habitats. Natalie has spent many 

years conducting turtle nesting surveys within the Fitzroy, Burnett, and Mary Rivers in 

associated with Col Limpus from the Department of Environment and Science. 



Curriculum 
Vitae 

2 Dr Natalie Clark | Curriculum Vitae  

approved with commendations from the 
Department of Environment. Species 
management programs and water quality plans 
were prepared to manage impacts during project 
construction. The waterway barrier works 
application also received commendations from the 
Department of Agriculture and Fisheries. 
 
Burnett River Bridge Replacement 
Natalie was the technical lead for the project that 
involved habitat assessments and targeted 
surveys for threatened aquatic species, Australian 
lungfish, Mary River Cod, silver perch, white-
throated snapping turtle and platypus. Potential 
impacts to aquatic habitat and species were 
identified and mitigation measures developed. A 
significant impact assessment was conducted in 
accordance with guidelines. A SMP was prepared 
to manage potential impacts of construction works 
on turtle breeding habitat. 
 
Gibber Creek Bridge Upgrade 
Natalie was the technical lead for the assessment 
of aquatic ecological values and threatened 
species management. The project involved habitat 
assessments and targeted surveys for threatened 
aquatic species, Australian lungfish, Mary River 
Cod, Mary River turtle, white-throated snapping 
turtle and platypus. Turtle nesting surveys were 
conducted and a Species Management Program 
was prepared to manage potential impacts to 
aquatic habitat and species. 
 
Bruce Highway Upgrade (Cooroy to 
Curra) Sections A and D 
Natalie was the technical lead for the assessment 
of aquatic ecological values, assessment of 
impacts and ecological management for Sections 
A and D of the road/bridge Projects. Key 
involvement included: completion of field surveys 
for threatened species, technical reporting, 
preparation of ecological management plans and 
approvals including SMPs, dewatering 
management plans, fauna salvage, waterway 
barrier works approvals, EPBC referrals. 
 
Burnett River Bridge Replacement, 
Monto-Mount Perry Road 
Project involved habitat assessments and targeted 
surveys for threatened aquatic species, Australian 
lungfish, Mary River Cod, silver perch, white-
throated snapping turtle and platypus. Potential 
impacts to aquatic habitat and species were 
identified and mitigation measures developed. A 

significant impact assessment was conducted in 
accordance with guidelines. Turtle nesting surveys 
were conducted and a high risk SMP prepared to 
management potential impacts. 

Three Moon Creek Bridge 
Replacement 

Project involved habitat assessments and fish 
trapping to describe existing environmental values 
and identify potential impacts from bridge update 
works. Surveys for turtle nesting activity were 
conducted. 
 
Splinter’s Creek Bridge Replacement 
Project  
Project involved habitat assessments and targeted 
surveys for threatened aquatic species and frogs. 
Potential impacts to habitat and species were 
identified and mitigation measures developed. A 
significant impact assessment was conducted in 
accordance with guidelines. 
 

Experience prior to joining GHD 

 Fauna Spotter, Queensland – Rescue and 

relocation of terrestrial and aquatic fauna. 

 PhD Research, Queensland – 

Investigations into the influence of changing 

environmental conditions on the behaviour 

and ecology of freshwater turtles. 

 Freshwater Ecosystem Monitoring, Mary 

River, Queensland – Design and 

implementation of freshwater ecosystem 

monitoring programs in the Mary River. 

 Biological Monitoring, various Rivers – 

Biological monitoring of freshwater turtle 

populations in the Brisbane, Mary, Burnett 

and Fitzroy Rivers. 

 Turtle Protection, Mary and Fitzroy River 

– Identification and protection of freshwater 

turtle nests along the Mary and Fitzroy 

Rivers. 
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• Bachelor of Applied Science, 

Southern Cross University, 2004

• Senior electrofishing operator 

(>500 starts)

• AUSRIVAS 

• Commercial vessel 

(Exemption 38)

Areas of Expertise
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and residing 

• Environmental i

assessment

• Water quality and stream 

sediment assessment

• Implementation of large scale 

monitoring programs

• Remote field logistics
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• Dewatering
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Senior electrofishing operator 
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monitoring programs 

Remote field logistics 
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Chris Pietsch

Principal Aquatic Ecologist

Career

Chris is an aquatic ecologist with over 

experience working in both private enterprise and state 

government. During this period he has been integrally 

involved within over 100 projects assessing aquatic 

ecosystems throughout Queensland, New South Wales, the 

Northern Territory, Papua New G

Chris’s passion and main field of knowledge is within the 

research and management of freshwater ecosystems. He has 

considerable experience in baseline aquatic surveys for major 

infrastructure development projects, environmental impact 

assessments, also small to large scale stream health 

assessments, including working on Southeast Queensland’s 

Ecosystem Health Monitoring Program (EHMP) and many 

Receiving Environment Monitoring Programs (REMP’s). He is 

a qualified senior electrofisher, ac

has significant experience in the collection and analysis of 

surface waters, stream sediments and biota samples.

Chris 

range of marine data collection surveys and desktop 

assessments of estuarine / marine ecosystems. Previous 

projects include baseline studies describing benthic infauna 

and seagrass communities, underwater video assessments of 

rocky reef and coral reef habitats, and the collection and 

analysis of marine sedi

has experience in seabed habitat mapping using acoustic 

remote sensing.

Career History

2017 to Present

Director / 

Environmental

2014 to 2017

Senior Aquatic Ecologist / 

Ecosure Pty Ltd

2012 to 2014

Freshwater Scientist

Program (EHMP, Queensland Government)

2006 to 2012

Aquatic Ecologist at
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Chris Pietsch

Principal Aquatic Ecologist

Career Overview

Chris is an aquatic ecologist with over 

experience working in both private enterprise and state 

government. During this period he has been integrally 

involved within over 100 projects assessing aquatic 

ecosystems throughout Queensland, New South Wales, the 

Northern Territory, Papua New G

Chris’s passion and main field of knowledge is within the 

research and management of freshwater ecosystems. He has 

considerable experience in baseline aquatic surveys for major 

infrastructure development projects, environmental impact 

assessments, also small to large scale stream health 

assessments, including working on Southeast Queensland’s 

Ecosystem Health Monitoring Program (EHMP) and many 

Receiving Environment Monitoring Programs (REMP’s). He is 

a qualified senior electrofisher, ac

has significant experience in the collection and analysis of 

surface waters, stream sediments and biota samples.

Chris also has extensive experience in undertaking a diverse 

range of marine data collection surveys and desktop 

assessments of estuarine / marine ecosystems. Previous 

projects include baseline studies describing benthic infauna 

and seagrass communities, underwater video assessments of 

rocky reef and coral reef habitats, and the collection and 

analysis of marine sedi

has experience in seabed habitat mapping using acoustic 

remote sensing.

Career History

2017 to Present

Director / Principal

Environmental Pty Ltd

2014 to 2017 

Senior Aquatic Ecologist / 

Ecosure Pty Ltd 

2012 to 2014 

Freshwater Scientist

Program (EHMP, Queensland Government)

2006 to 2012 

Aquatic Ecologist at
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government. During this period he has been integrally 

involved within over 100 projects assessing aquatic 

ecosystems throughout Queensland, New South Wales, the 

Northern Territory, Papua New G

Chris’s passion and main field of knowledge is within the 

research and management of freshwater ecosystems. He has 

considerable experience in baseline aquatic surveys for major 

infrastructure development projects, environmental impact 

assessments, also small to large scale stream health 

assessments, including working on Southeast Queensland’s 

Ecosystem Health Monitoring Program (EHMP) and many 

Receiving Environment Monitoring Programs (REMP’s). He is 

a qualified senior electrofisher, ac

has significant experience in the collection and analysis of 

surface waters, stream sediments and biota samples.

has extensive experience in undertaking a diverse 

range of marine data collection surveys and desktop 

assessments of estuarine / marine ecosystems. Previous 

projects include baseline studies describing benthic infauna 

and seagrass communities, underwater video assessments of 

rocky reef and coral reef habitats, and the collection and 

analysis of marine sediments and water quality. Chris also 

has experience in seabed habitat mapping using acoustic 

remote sensing. 

Career History 

2017 to Present 

Principal Aquatic Ecologist at 

Pty Ltd 

Senior Aquatic Ecologist / 

Ecosure Pty Ltd 

Freshwater Scientist on the

Program (EHMP, Queensland Government)

Aquatic Ecologist at BMT WBM Pty Lt

PO BOX 387 Yandina, QLD    M

Principal Aquatic Ecologist 

Chris is an aquatic ecologist with over 

experience working in both private enterprise and state 

government. During this period he has been integrally 

involved within over 100 projects assessing aquatic 

ecosystems throughout Queensland, New South Wales, the 

Northern Territory, Papua New Guinea and Indonesia.

Chris’s passion and main field of knowledge is within the 

research and management of freshwater ecosystems. He has 

considerable experience in baseline aquatic surveys for major 

infrastructure development projects, environmental impact 

assessments, also small to large scale stream health 

assessments, including working on Southeast Queensland’s 

Ecosystem Health Monitoring Program (EHMP) and many 

Receiving Environment Monitoring Programs (REMP’s). He is 

a qualified senior electrofisher, accredited in AUSRIVAS, and 

has significant experience in the collection and analysis of 

surface waters, stream sediments and biota samples.

has extensive experience in undertaking a diverse 

range of marine data collection surveys and desktop 

assessments of estuarine / marine ecosystems. Previous 

projects include baseline studies describing benthic infauna 

and seagrass communities, underwater video assessments of 

rocky reef and coral reef habitats, and the collection and 

ments and water quality. Chris also 

has experience in seabed habitat mapping using acoustic 

Aquatic Ecologist at 

Senior Aquatic Ecologist / Aquatic Product Manager at

on the Ecosystem Health Monitoring 

Program (EHMP, Queensland Government)

BMT WBM Pty Lt 

M 0421 713 900

Chris is an aquatic ecologist with over thirteen

experience working in both private enterprise and state 

government. During this period he has been integrally 

involved within over 100 projects assessing aquatic 

ecosystems throughout Queensland, New South Wales, the 

uinea and Indonesia.

Chris’s passion and main field of knowledge is within the 

research and management of freshwater ecosystems. He has 

considerable experience in baseline aquatic surveys for major 

infrastructure development projects, environmental impact 

assessments, also small to large scale stream health 

assessments, including working on Southeast Queensland’s 

Ecosystem Health Monitoring Program (EHMP) and many 

Receiving Environment Monitoring Programs (REMP’s). He is 

credited in AUSRIVAS, and 

has significant experience in the collection and analysis of 

surface waters, stream sediments and biota samples.

has extensive experience in undertaking a diverse 

range of marine data collection surveys and desktop 

assessments of estuarine / marine ecosystems. Previous 

projects include baseline studies describing benthic infauna 

and seagrass communities, underwater video assessments of 

rocky reef and coral reef habitats, and the collection and 

ments and water quality. Chris also 

has experience in seabed habitat mapping using acoustic 

Aquatic Ecologist at Blue Earth 

Aquatic Product Manager at

Ecosystem Health Monitoring 

Program (EHMP, Queensland Government) 
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Blue Earth 
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Selected Project Experience 

Aquatic baseline and impact assessments 

Greater Valeria and Valeria South – EIS Baseline Surveys (2019- 2020) central Queensland, DPM 

EnviroSciences / Glencore, Role: Field personnel, macroinvertebrate processing and reporting. 

Middlemount Coal – Southern extension EIS – Baseline Surveys (2019-2020) central Queensland, 

DPM EnviroSciences / Resource Strategies, Role: Field personnel and macroinvertebrate processing. 

Somerset Dam Upgrade – Aquatic Ecological Assessment (2019) south-east Queensland, AECOM, 

Role: Undertake field and desktop assessments to determine likely impacts of Somerset Dam on 

aquatic biota communities and benefits for providing enhanced fish passage within upgrade works 

Beerwah East MDA – Environmental Assessment and Strategy (2018 - 2019), south-east 

Queensland, NGH Environmental, Role: Aquatic technical lead responsible for aquatic field surveys and 

reporting 

Environmental Assessment – Albert River Catchment Rehabilitation Program (2018), south-east 

Queensland, City of Gold Coast, Role: Technical lead - Field lead, Data analysis; Lead author 

Olive Downs South and Wilunga Project – EIS Baseline Surveys (2017 -2018) central Queensland, 

DPM EnviroSciences / Pembroke Resources. Role: Field personnel, macroinvertebrate processing and 

reporting. 

Facing Island Environmental Surveys (2017), central Queensland, Gladstone Ports Corporation, 

Role: Aquatic technical lead, Primary author (aquatic ecology) 

Luscombe Weir Baseline (2014 – 2015), south-east Queensland, City of Gold Coast, Technical lead - 

Field lead, Data analysis; Lead author 

Arrow Bowen Pipeline Environmental Assessment (2014 – 2015), central Queensland, Arrow 

Energy. Role: Aquatic discipline lead, Data analysis, Lead author of AVSR (Aquatic Values Survey 

Report) 

Gladstone New Fuels Development Project - Stage 2A EIS (2014), central Queensland, Resource 

Strategies, Role: Aquatic technical lead - Field lead, Data analysis, Lead author 

Baralaba South Coal Mine EIS, Baralaba North EMP, Baralaba TEP (2011 – 2012), central 

Queensland, The Minserve Group & Cockatoo Coal Limited, Role: Aquatic field lead, Data analysis, Co-

author 

Pacific Highway Upgrade – Devils Pulpit EIS (2009-2010), northern New South Wales, Hyder 

Consulting and NSW Roads and Traffic Authority, Role: Field lead, Data analysis, Co-author 

Woori Coal Mine EIS (2010 – 2012) south-west Queensland, The Minserve Group & Cockatoo Coal 

Limited, Role: Field operator, Data analysis, Co-author  

Bloodwood Creek EIS- Baseline data collection (2010), central Queensland, The Minserve Group & 

Cockatoo Coal Limited, Role: Field operator, Data analysis, Co-author  
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Coal Mine Expansion Feasibility Study (2010), Kalimantan, Indonesia, Straits Asia, Role: Field 

operator; Data analysis, Logistics, Co-author  

Landsborough to Nambour Rail Alignment EIS (2007 – 2008), south-east Queensland, ARUP, Role: 

Field lead, Data analysis, Co-author 

North Stradbroke Bore Field and Pipeline EIS (2007), south-east Queensland, Southern Regional 

Pipeline Pty Ltd, Role: Field lead, Data analysis, Co-author of baseline report 

Caboolture to Maroochydore Corridor Study (CAMCOS) – REF and EIS (2007), south-east 

Queensland, ARUP, Role: Aquatic Ecology Field lead, Data analysis, Co-author 

Gladstone to Fitzroy Pipeline EIS (2007 – 2008), central Queensland, ARUP, Role: Field lead, Data 

analysis, Co-author 

Wyaralong Dam EIS (2006 – 2007), south-east Queensland, Parsons Brinckerhoff, Role: Field 

operator, Data analysis, Co-author 

State Government 

Ecosystem Health Monitoring Program (2012 – 2014), south-east Queensland, DSITI / Healthy 

Waterways, Role: Scientist, responsible for leading field teams, data cohesion and QAQC, EHMP 

Report Card data analysis and reporting; training of electrofishing operators 

Fitzroy Enhanced Environmental Monitoring Program (2012 – 2013), central Queensland, DSITI, 

Role: Field operator, Co-author, Trainer 

Freshwater Fish Assessments 

Calliope River Fish Habitat Restoration Project (2017), central Queensland, DAF, Role: Desktop 

assessments 

Byron Bay Development Application – Assessment of EVNT fish species (2017), Northern New 

South Wales, Australian Wetlands Consulting, Role: Field assessment, Desktop assessment of 

likelihood of occurrence 

Robina West Lake Tilapia Electrofishing – proof of concept (2014), south-east Queensland, City of 

Gold Coast, Role: Project manager, Field lead, Data analysis, Primary author 

Sunshine Coast Airport Expansion IAS (2010), south-east Queensland, ARUP, Role: Field lead for 

freshwater fish assessment, Primary author for freshwater fish assessments 

Targeted aquatic fauna assessments 

Turtle Movement Study (2017- current), central Queensland, Client: Commercial in confidence, 

Role: Field team lead in an ongoing study capturing and tagging two freshwater turtle species of 

conservation significance 

Species Management Program Addendum - Swamp Crayfish Tenuibranchiurus glypticus (2017), 

south-east Queensland, CR2SM / Fulton Hogan Seymour Whyte Joint Venture, Role: Primary author, 

Site investigations lead 
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Halfway Creek Platypus Management Plan (2016), northern New South Wales, Civil, Mining and 

Construction Pty Ltd, Role: Field investigations, Primary Author 

Fish tissue collection 

Viva Energy Australia PFAS assessment (2018 - 2019), south-east Queensland, AECOM, Role: 

Aquatic ecologist subcontracted to capture fish and retain tissue samples  

Army Aviation Centre Oakey (AACO) Environmental Investigation (2018), south-east Queensland, 

AECOM, Role: Aquatic ecologist subcontracted to capture fish and retain tissue samples  

Diet and concentration of contaminants within captured Mozambique Tilapia (2016), south-east 

Queensland, City of Gold Coast, Role: Project manager, Field lead, Data analysis, Primary author 

Port of Botany Fish Tissue Collection Program (2015), Sydney, WSP Group, Role: Aquatic discipline 

lead, Field logistics, Data quality and collection, Statistical analysis, Reporting 

OK Tedi Mining Limited Pipeline Rupture Investigation (2011 – 2012), PNG, PNG Mineral 

Resources Authority, Role: Aquatic field lead, Data analysis, Co-author 

Frieda River Baseline Aquatic Biology Monitoring Program (2011 – 2012), PNG, Xstrata Copper, 

Role: Aquatic field lead, Data analysis, Co-author 

Mining 

Cameby Downs REMP (2019), Surat Basin, DPM EnviroSciences, Role: Field personnel and 

macroinvertebrate processing 

Lady Annie REMP (2019), north Queensland, Ecosure, Role: lead field ecologist. 

Capcoal REMP (2019) central Queensland, GHD / Anglo America, Role: Lead field ecologist. 

Middlemount Coal REMP (2019) central Queensland, GHD / Middlemount Coal, Role: Lead field 

ecologist. 

QCoal Northern Hub Mines (Sonoma, Cows, Jax and Drake Mines) – REMP (2018 - 2019), central 

Queensland, Freshwater Ecology / QCoal. Role: field operator. 

Eagle Downs REMP (2018), central Queensland, Freshwater Ecology / AMEC. Role: Field operator. 

Gregory Crinum Mine REMP (2010 – 2011), central Queensland, BMA Coal, Role: Project manager, 

Field lead, Data analysis, Primary author 

Goonyella Riverside Mine ongoing aquatic assessments / TEP / REMP (2006 -2011), central 

Queensland, BMA Coal, Role: Field operator, Data analysis, Reporting  

Peak Downs Mine REMP (2010), central Queensland, BMA Coal, Role: Field operator, Data analysis, 

Reporting 

Poitrel Mine REMP (2010), central Queensland, BMA Coal, Role: Field operator, Data analysis, 

Reporting 

Goonyella Riverside Mine Local Water Quality Guidelines Development (2009), central 
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Queensland, BMA Coal, Role: Data analysis, Reporting 

Other freshwater assessments 

Bruce Highway Upgrade – Aquatic Fauna Relocation Program (dewatering) (2017 – 2018) south-

east Queensland, CR2SM / Fulton Hogan Seymour Whyte Joint Venture, Role: Lead Aquatic Ecologist  

Paxton Waste Water Treatment Plant Upgrade (2010 – 2011), central New South Wales, Hunter 

Water, Role: Field team, Data analysis, Co-author 

Winmalee Waste Water Improvement Project (2011), New South Wales, SewerFix Australia Wet 

Weather Alliance, Role: Project manager, Field team leader, Primary author. 

South Pine River Loads Study (2009), south-east Queensland, Healthy Waterways, Role: Field lead, 

Data analysis, Co-author 

Koombooloomba Dam Littoral Habitat Assessment and Local Water Quality Guideline (2009), 

North Queensland, Stanwell Corporation, Role: Project manager, Field lead, Data analysis, Primary 

author 

Stanwell Power Station TEP (2008 – 2009), central Queensland, Stanwell Corporation, Role: Field 

team, Data analysis, Co-author 

Raising Lake Manchester REF (2007), south-east Queensland, MWH Global, Role: Field operator, Co-

author 

Estuarine & Marine 

Port Curtis Maintenance Dredge Monitoring (2018), central Queensland, Role: contract ecologist 

responsible for field data collection 

Tcharawopin Marine Studies (2017), Gulf of Carpentaria, Role: contract ecologist responsible for 

field data collection – benthic infauna, sediment quality, water quality, marine vegetation assessments 

Calliope River Fish Habitat Restoration Project (2017), central Queensland, Role: Desktop 

assessments 

Kirra Reef biota monitoring (2016), southeast Queensland, Role: project manager, senior ecologist 

responsible for marine surveys and reporting of reef condition / fish assemblages 

Port of Botany Fish Tissue Collection Program (2015), Sydney, Role: aquatic discipline lead, field 

logistics, data quality and collection, statistical analysis, reporting 

Three Point Plan for Coastal Protection - Ecological Site Assessment (2014), Gold Coast, Role: 

senior ecologist responsible for field and desktop based assessments to detail the marine ecological 

features and significant areas within the coastal zone between Miami and Broad beach (reef surveys, 

water quality, benthic infauna, other intertidal / subtidal works) 

Aquatic Assessment of Terranora Broadwater (2014), Gold Coast, Role: project manager, senior 

ecologist responsible for field assessment and reporting following a sewage spill within the estuarine 

reaches of Terranora Broadwater. 



     

E chris@blueearthenvironmental.com.au    P PO BOX 387 Yandina, QLD    M 0421 713 900 

Kali Valley Wetlands Environmental Management Plan (2010-2011), Abbot Point, Role: ecologist 

responsible for field data collection including: water quality; deployment of loggers; estuarine fish 

surveys, reporting. 

Port of Bing Bong Seagrass Monitoring (2006 – 2011) Northern Territory, Role: project manager, 

ecologist responsible for fieldwork and reporting for an annual monitoring program investigating 

temporal and spatial patterns in seagrass communities. 

Sebuku Coal Mine Expansion Feasibility Study (2010) Kalimantan Indonesia, Role: international 

field logistics, fieldwork, spatial mapping and reporting on marine fauna and flora communities, 

collection and assessment of marine sediment, benthic infauna, water quality data. 

Gateway Upgrade Project (2007 – 2010), Brisbane, Role: project manager and ecologist responsible 

for field surveys and reporting of benthic infauna and flora communities’ pre and post gateway 

construction. 

Port of Gladstone Offshore Dredged Material Placement Area Habitat Assessment (2010), 

Gladstone, Role: ecologist responsible for the collection of benthic infauna samples and the 

assessment of seabed habitat using a single beam acoustic sounder 

Tennyson Mangrove and Benthic Infauna Assessment (2008 – 2011), Brisbane, Role: ecologist 

involved within field surveys including collecting benthic infauna samples and assessment of 

mangrove communities. 

Assessment of Marine Sediments Adjacent Fisherman’s Island (2009), Moreton Bay, Role: project 

manager, ecologist responsible for field surveys and reporting of spatial and temporal patterns in 

sediment composition and distribution adjacent the Port of Brisbane. 

Port of Brisbane Seawall Ecological Assessment (2008 – 2009), Moreton Bay, Role: ecologist 

responsible for field surveys and reporting in an investigation examining fauna and flora communities 

established on the newly created seawall. 

Burpengary East WWTP Outfall Assessment (2008) Southeast Queensland, Role: ecologist 

responsible for field data collection and reporting in an investigation of benthic material surrounding 

the estuary outfall pipe for PCB contaminants. 

Gladstone to Fitzroy Pipeline EIS –Aquatic chapter (2007 - 2008), Central Queensland, Role: 

ecologist responsible for baseline surveys, and contributing to the reporting and assessment of 

putative impacts and mitigation measures for an aquatic ecology EIS chapter. 

North South Bypass Tunnel Desalination Benthic Assessment (2007), Brisbane, Role: ecologist 

responsible for field assessments and reporting of benthic infauna communities to recommend 

potential outfall locations. 

Scarborough Boat Harbor Maintenance Dredging (2007), Moreton Bay, Role: responsible for data 

collection examining spatial and temporal patterns in turbidity plumes associated with dredging. 

Port of Gladstone Dredge Material Placement Monitoring (2006), Central Queensland, Role: 

Responsible for field data collection of marine sediment and benthic invertebrate samples. 
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Toondah Harbor Sediment Quality Investigation (2006), Moreton Bay, Role: ecologist responsible 

for collection of sediment samples and reporting of contaminates in accordance with the National 

Assessment Guidelines for Dredging. 

Wiggins Island Coal Terminal Expansion (2006), Gladstone, Role: ecologist involved in benthic 

assessments and intertidal mapping within project expansion area in Port Curtis. 

 

Training 

• AUSRIVAS accreditation, University of Canberra 

• Senior Operator Electrofishing (>500 starts, 442.1 hrs), Completed ‘Principles and Techniques of 

Electrofishing’ provided by the US Fish and Wildlife Service 

• Project Management Short Course, BMT Group 

• Primer Multivariate Analysis Short Course, La Trobe University 

• GIQ Coal Surface Induction 

• Advanced 4WD Training (TLIC2025A; RIIVEH305D; PMASUP236B) 

• Defensive Driver Training (TLIC1051A; RIIVEH201D) 

• Senior First Aid Certificate, First Aid First (HLTFA211A, completed February 2017) 

• CPR Refresher Course, First Aid First (HLTCPR211A, completed February 2019) 

• Advanced Remote Area First Aid (PUAOPE010A, SRXFAD005A)  

• HUET Helicopter Underwater Escape Training (PMA OHS 214B) 

• ‘Acoustic Seabed Mapping and Classification’ provided by Quester Tangent Corporation  

• Elements of Shipboard Safety 

Licences 

• Queensland Driver’s License (Marine, Medium Rigid Truck, Car) 

• Commercial vessel certificate (Exemption 38, MSSCT.2019/057) 

• Construction Card (White Card 2079391) 

• Marine Radio License (OMC 036715) 

• Advanced Open Water Diving License (PADI)  
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