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9. HYDROLOGY AND GEOMORPHOLOGY 

9.1 Introduction 

This chapter describes the hydrology of the Project area and its surrounding environment, the potential 
for flooding under different rainfall events in the Project area, and assesses changes to hydrology and 
geomorphology because of Project infrastructure and landform changes during and post mining. The 
potential changes to the geomorphic characteristics of the Isaac River, Cherwell Creek and Conrock Gully 
were assessed for the mining and closure phases of the Project.  

¢Ƙƛǎ ŎƘŀǇǘŜǊ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǳǎƛƴƎ ǘƘŜ tǊƻƧŜŎǘΩǎ ƘȅŘǊƻƭƻƎƛŎ ŀƴŘ ƎŜƻƳƻǊǇƘƛŎ ŀǎǎŜǎǎƳŜƴǘǎ ǇǊƻǾƛŘŜŘ ƛƴ 
Appendix J. 

A diversion of Conrock Gully is proposed to facilitate the safe and efficient ƳƛƴƛƴƎ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ Ŏƻŀƭ 
resource. A functional design report was developed for the construction and operation of the Conrock 
Gully diversion and is provided in Appendix D of Appendix J. 

9.2 Regulatory Framework 

9.2.1 Environmental Protection Act 1994 

The Environmental Protection Act 1994 (EP Act) provides for environmental protection policies that 
establish the environmental values (EVs) which are to be protected, that include quality standards that 
are relevant to the water environment. The EVs of waterways in Queensland are protected under the 
EP Act and the subordinate Environmental Protection (Water and Wetland Biodiversity) Policy 2019 (EPP 
Water). 

To allow construction, operation and decommissioning, the Project will require approval of an 
environmental authority (EA) and a progressive rehabilitation and closure plan (PRCP) schedule, under 
the EP Act, from the Department of Environment, Tourism, Science and Innovation (DETSI). The EA will 
authorise the construction and operation of the tǊƻƧŜŎǘΩǎ ƭŜǾŜŜǎ, Conrock Gully diversion and other 
infrastructure potentially interacting with waters. The PRCP schedule will specify the progressive 
ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ŀƴŘ ŎƭƻǎǳǊŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ ƭŜǾŜŜǎ, Conrock Gully diversion and other 
infrastructure.  

9.2.2 Environmental Protection Regulation 2019 

The Environmental Protection Regulation 2019 (EP Regulation) elaborates how the principles and 
objectives of the EP Act are to be implemented and enforced. The EP Regulation also defines the 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƻōƧŜŎǘƛǾŜ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƻǳǘŎƻƳŜǎ ŦƻǊ vǳŜŜƴǎƭŀƴŘΩǎ water environment, which are 
ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ tǊƻƧŜŎǘΩǎ assessment and management of potential hydrologic and geomorphologic 
impacts.  

9.2.3 Environmental Protection (Water and Wetland Biodiversity) Policy 2019 

The EPP Water is the primary instrument for surface water management under the EP Act. The EPP Water 
governs discharge to land, surface water and groundwater, aims to protect the EVs, and sets water quality 
guidelines and objectives. 

Under the EPP Water, the EVs and water quality objectives for the Project are specified in the Isaac River 
Sub-basin Environmental Values and Water Quality Objectives Basin No. 130 (part), including all waters 
of the Isaac River Sub-basin (including Connors River) (DEHP, 2011). 
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9.2.4 Water Act 2000 

Under Section 97 and 98 of the Water Act 2000 (Water Act), diversions associated with an EA (Section 97), 
or resource activity (Section 98) are approved through the EA process (Section 9.2.1), and therefore, a 
separate water licence is not required. 

Under the Water Act, the defined watercourses in the vicinity of the Project are: 

¶ Isaac River 

¶ Cherwell Creek 

¶ the downstream reach of Conrock Gully (the upstream reach is a defined drainage feature). 

The Water Plan (Fitzroy Basin) 2011 and Fitzroy Basin Resource Operations Plan 2014 (DNRM, 2015) 
outline the use of water within the basin under the Water Act. The plan defines the availability of water 
and provides a framework for sustainable management such as targets for environmental flow objectives 
and regulating the taking of overland flow. The Project falls within the Isaac River sub-basin area of the 
Fitzroy Basin Resources Operations Plan 2014 (DNRM, 2015). 

The ProjŜŎǘΩǎ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǿŀǘŜǊŎƻǳǊǎŜǎ ǿƛƭƭ ōŜ ŎƻƴŘǳŎǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊƛǾŜǊƛƴŜ ǇǊƻǘŜŎǘƛƻƴ 
permit requirements if it cannot meet the Riverine protection permit exemption requirements (DRDMW, 
2023). 

9.2.5 Fisheries Act 1994 

The Fisheries Act 1994 (Fisheries Act) regulates waterway barrier works within declared watercourses, 
which may include certain watercourses and drainage features. Mapping for waterway barrier works 
classifies waterways based on their risk of impact to fish passage.  

Conrock Gully (and its tributaries), Cherwell Creek and the Isaac River are mapped within the Queensland 
waterways for waterway barrier works layer, with classifications ranging between Green (low) and Purple 
(major). Conrock Gully within the Project disturbance boundary is classified as an Amber (moderate) 
waterway, and its tributaries classified as Green (low) waterways. Both the Isaac River and Cherwell Creek 
are classified as Purple (major) waterways. Approval under the Fisheries Act for waterway barrier works 
within waterways is not required for the Project as mining activities within a mining lease are exempt 
from the Fisheries Act. Nevertheless, where relevant, ǘƘŜ tǊƻƧŜŎǘΩǎ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǿŀǘŜǊǿŀȅǎ will be 
conducted in accordance with the Accepted development requirements for operational work that is 
constructing or raising waterway barrier works (DPI, 2025) (Waterway Barrier Works guideline). 

9.2.6 Environmental Objectives and Performance Outcomes 

The environmental objectives and performance outcomes, based on the EP Regulation and terms of 
ǊŜŦŜǊŜƴŎŜ ό¢ƻwύ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ 9L{Σ ǘƘŀǘ ŀǊŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ƘȅŘǊƻƭƻƎƛŎ ŀƴŘ ƎŜƻƳƻǊǇƘƛŎ ŀǎǎŜǎǎƳŜƴǘΣ ŀǊŜ 
provided in Table 9-1 and Table 9-2. A corresponding EIS section reference is provided in these tables 
demonstrating how the Project meets these environmental objectives and performance outcomes. 

Table 9-1 Environmental Objectives and Performance Outcomes - Hydrology and Geomorphology 

Requirement Environmental Objectives and Performance Outcomes EIS Reference 

 EP Regulations The activity will be operated in a way that protects 
environmental values of waters. 

9.3.3, 9.4, 9.5, 
9.6, 9.7, 9.8, 9.9,  

Chapter 8 
Terms of 
Reference 

Performance Outcomes 
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1 There is no actual or potential discharge to waters of contaminants that may 
cause an adverse effect on an environmental value from the operation of the 
activity.  

Chapter 8 

2 All of the followingτ  

(a) the storage and handling of contaminants will include effective means of 
secondary containment to prevent or minimise releases to the environment from 
spillage or leaks; 

Chapter 8 

(b) contingency measures will prevent or minimise adverse effects on the 
environment due to unplanned releases or discharges of contaminants to water; 

Chapter 8 

(c) the activity will be managed so that stormwater contaminated by the activity 
that may cause an adverse effect on an environmental value will not leave the site 
without prior treatment; 

Chapter 8 

(d) the disturbance of any acid sulfate soil, or potential acid sulfate soil, will be 
managed to prevent or minimise adverse effects on environmental values; 

Section 7.3.21 of 
Chapter 7 

(e) acid producing rock will be managed to ensure that the production and release 
of acidic waste is prevented or minimised, including impacts during operation and 
after the environmental authority has been surrendered; 

Sections 7.3.12, 
7.4.3 and 7.5.3 of 
Chapter 7 

(f) any discharge to water or a watercourse or wetland will be managed so that 
there will be no adverse effects due to the altering of existing flow regimes for 
water or a watercourse or wetland; 

9.4, 9.5, 9.6 

Chapter 8 

Chapter 12 

(g) for a petroleum activity, the activity will be managed in a way that is consistent 
with the coal seam gas water management policy, including the prioritisation 
hierarchy for managing and using coal seam gas water and the prioritisation 
hierarchy for managing saline waste; 

Not applicable 

(h) the activity will be managed so that adverse effects on environmental values 
are prevented or minimised. 

9.3.3, 9.4, 9.5, 
9.6, 9.7, 9.9 

Chapter 8 

Additional Environmental Objective 

Terms of 
Reference 

Equitable, sustainable and efficient use of water resources. Chapter 8 

Maintenance of the stability of beds and banks of watercourses. 9.4, 9.5, 9.6, 9.7, 
9.9 

Maintenance of environmental flows and water quality to 
support the long term condition and viability of terrestrial, 
riverine, wetland and lacustrine ecosystems. 

9.4, 9.5, 9.6 

Chapter 8 

Section 11.5.3 of 
Chapter 11 

Section 12.4 of 
Chapter 12 

Section 10.6.3 of 
Chapter 10  
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Maintenance of supply to existing users of surface and 
groundwater resources. 

Chapter 8 

Chapter 10 

The construction and operation of the project aims to ensure 
that the risk and potential adverse impacts from flooding are 
avoided, minimised or mitigated to protect people, property and 
the environment. 

9.4, 9.5, 9.6, 9.7, 
9.8, 9.9 

Table 9-2 Environmental Objectives and Performance Outcomes ς Regulated Structures 

Requirement Environmental Objectives and Performance Outcomes EIS Reference 

 EP Regulations The design of the facility permits the operation of the site, at 
which the activity is to be carried out, in accordance with best 
practice environmental management. 

9.2.9, 9.8, 9.9.6 

Chapter 8 Terms of Reference 

Performance Outcome 

όōύ ǊŜƎǳƭŀǘŜŘ ǎǘǊǳŎǘǳǊŜǎ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŘƻŎǳƳŜƴǘ ŎŀƭƭŜŘ Ψaŀƴǳŀƭ ŦƻǊ ŀǎǎŜǎǎƛƴƎ 
ŎƻƴǎŜǉǳŜƴŎŜ ŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ƘȅŘǊŀǳƭƛŎ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǎǘǊǳŎǘǳǊŜǎΩΣ ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ 
department; 

9.2.9, 9.8, 9.9.6  

Chapter 8 

Additional Environmental Objective 

Terms of Reference The potential consequences of the failure of a regulated 
structure on human life and the environment require that the 
highest standards are used for their design, construction, 
operation, modification and decommissioning.  

9.2.9, 9.8, 9.9.6 

Chapter 8 

 

9.2.7 EIS Information Guidelines 

The assessment of the ProjectΩs impacts on water was undertaken in accordance with the WaterτEIS 
information guideline (ESR/2020/5312) 1). Table 9-3 outlines the applicable sections of the guideline that 
apply to hydrology and geomorphology and where they are addressed in this chapter. 

Table 9-3 Water ς EIS Information Guideline: Hydrology and Geomorphology 

Guideline Section Chapter Section 

Surface water resources 9.3, 9.3.2 

Alteration to flow of water 9.4, 9.5, 9.6, 9.7 

Flooding 9.4, 9.5 

Bank Stability and Riparian Vegetation 
9.3.3.3, 9.5.4.3, 9.5.4.4, 9.6.2, 9.6.5, 9.9.4.2, 
9.9.6.1.1, 9.9.6.2.3, 9.9.6.2.4 

Voids 9.4.1, 9.4.8, 9.7.3, 9.9.3 

Avoidance and Mitigation Measures 9.8, 9.9 

 

 
1  https://www.detsi.qld.gov.au/_global/policy-register/policy-register-pdf?getdoc=5312&name=eis-tm-water-information-
guide.pdf 
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¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ƛƳǇŀŎǘǎ was undertaken in accordance with the last version of the 
Department of Primary IndustriesΩ DAF Environmental impact companion guide, which is currently under 
review. Table 9-4 outlines the applicable sections of the guideline that apply to hydrology and 
geomorphology and where they are addressed in this chapter. 

Table 9-4 DAF EIS Companion Guide: Hydrology and Geomorphology 

Guideline Section Chapter Section 

Planning and approvals Chapter 7 

Land Use Chapter 7 

Water ς surface water 9.4, 9.5, 9.6, 9.9.5, Chapter 8 

Water ς groundwater Chapter 10 

Fisheries resources Chapter 12, Chapter 22 

Climate Change 9.7 

 

The assessment of the ProjectΩǎ ǊŜƎǳƭŀǘŜŘ ǎǘǊǳŎǘǳǊŜǎ was undertaken in accordance with the Regulated 
structuresτEIS information guideline (ESR/2020/5307) 2. Table 9-5 outlines the applicable sections of the 
guideline that apply to hydrology and geomorphology and where they are addressed in this chapter. 

Table 9-5 Regulated structuresτEIS Information Guideline: Hydrology and Geomorphology 

Guideline Section Chapter Section 

Levees 9.3.3.3, 9.3.3, 9.4, 9.4.4, 9.8, 9.8.2.2, 9.9.6.1 

Voids 9.4.1, 9.4.8, 9.7.3, 9.9.3 

 

9.2.8 Diversions ς Queensland Technical Guidelines 

The ΨGuideline: Works that interfere with water in a watercourse for a resource activityτwatercourse 
diversions authorised under the Water Act 2000 (DNRME, 2019)Ω (DNRME guideline) and the ΨBowen Basin 
River Diversions Design and Rehabilitation Criteria, Project C9068 Report for ACARP (Hardie and Lucas, 
2002)Ω (ACARP guideline) provide the requirements for managing, designing, and constructing 
watercourse diversions for resource activities in Queensland. These guidelines are also designed to ensure 
diversions maintain geomorphic stability, ecological function, and water quality while minimising 
environmental harm, and are typically used for mining project approvals. 

For the Project, these guidelines were used to develop a detailed functional design report for the Conrock 
Gully diversion (Appendix D of Appendix J) and to guide the hydrologic and geomorphic assessments of 
the Conrock Gully diversion. 

9.2.9 Manual for Assessing Consequence Categories and Hydraulic Performance of Structures 

This Manual for assessing hazard consequence and hydraulic performance of structures (DEHP, 2016) 
(Dam Manual) sets out the requirements of the administering authority, for consequence category 
ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ΨǊŜƎǳƭŀǘŜŘ ǎǘǊǳŎǘǳǊŜǎΩΣ ŎƻƴǎǘǊǳŎǘŜŘ ŀǎ ǇŀǊǘ ƻŦ 
environmentally relevant activities under the EP Act. The Dam Manual details the hydraulic design 

 
2 https://www.detsi.qld.gov.au/_global/policy-register/policy-register-pdf?getdoc=5307&name=eis-tm-regulated-structures-
information-guide.pdf   
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requirements for regulated structures and was used as a reference in the design of the levees associated 
with the Project. 

9.3 Surface Water Drainage Network and Infrastructure 

9.3.1 Drainage Networks 

Section 8.3 of Chapter 8 describes the regional and local drainage networks relevant for the Project. This 
includes a description and mapping of the catchments; information on the Isaac River, Cherwell Creek, 
Conrock Gully and JB Gully; and streamflow data for watercourses and creeks.  

9.3.2 Existing Surface Water Infrastructure 

9.3.2.1 Overview 

The reach of the Isaac River in the vicinity of the Project contains a number of existing and approved 
mining and transport infrastructure projects. Many of the major infrastructure projects in this reach of 
the Isaac River maintain surface water infrastructure to manage flows from Isaac River and local creeks. 
Key major infrastructure projects in the vicinity of the Project, and relevant to the existing or approved 
surface water drainage network include the following: 

ω Isaac Downs Mine (IDM) landform and levee 
ω Poitrel Mine levees 
ω Winchester South Project levees 
ω Peak Downs Highway bridge 
ω Goonyella Railway bridge. 

The locality of the relevant surface water infrastructure features in the vicinity of the Project is shown in 
Figure 9-1, with descriptions provided in the following sections. 
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Figure 9-1 Layout of Existing and Approved Surface Water Infrastructure   
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9.3.2.2 Isaac Downs Mine 

IDM adjoins the Project area, with mining operations predominantly north of the ProjectΩǎ ǇƭŀƴƴŜŘ mining 
activities.  

The IDM flood levee protects the IDM mining pit from Isaac River flood events. The IDM flood levee is 
located between the Isaac River and the IDM pit on the southwestern side of IDM and spans a distance of 
about 5 km. The existing levee has a height of up to 8 m from natural surface. The engineered structure 
designed is situated above the 0.1% annual exceedance probability (AEP) flood event plus 0.7 m of 
freeboard. The existing levee is planned to be decommissioned following the end of mining at IDM, which 
is expected to occur prior to the commencement of mining operations within the floodplain at the Project. 
ThereforeΣ ǘƘŜ L5a ŦƭƻƻŘ ƭŜǾŜŜ ƛǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ΨŜȄƛǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΩ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ mining and post-
closure phases of the Project.  

The approved IDM final landform will be completed prior to the decommissioning of the IDM flood levee. 
The proposed IDM final landform configuration is shown in Figure 9-1. L5aΩǎ final landform comprises a 
single void and a rehabilitated dump structure bounding the southern and western edges of the void. The 
dump structure spans about 3.8 km adjacent to the Isaac River and will prevent Isaac River flood waters 
from entering the IDM final void for at least a 0.1% AEP flood event. The IDM final landform will be in 
place, with the operational flood levee decommissioned, during the mining and post-closure phases of 
the Project. 

9.3.2.3 Poitrel Mine 

Poitrel mine is an open-cut coal mine owned and operated by Stanmore, located approximately 2 km 
downstream of the Project.  

A 3.5 km diversion of New Chum Creek was constructed and is operating in the vicinity of the eastern out-
of-pit waste rock dump. A levee bank was constructed along the south-western and southern boundaries 
of the mine to protect mining operations from flooding up to the 0.1% AEP flood event, plus freeboard. A 
portion of the levee will run parallel to the New Chum Creek diversion to the east and the remaining 
portion of the diversion will run parallel to the Isaac River to the south. 

The location of the Poitrel Mine levee is shown in Figure 9-1. The Poitrel Mine levees will remain in place 
during the ProjectΩǎ mining and post-closure phases, and therefore, are included in ǘƘŜ tǊƻƧŜŎǘΩǎ flood 
modelling assessment. 

9.3.2.4 Winchester South Project 

The Winchester South project is located approximately 8 km downstream of the Project, adjacent to the 
Isaac River. The Winchester South project involves the future development of an open cut metallurgical 
coal mine.  

Flood levees are proposed for the Winchester South project to prevent flood events from the Isaac River 
entering the planned open cut pits and negative impacts to the mineΩǎ water management system. The 
location of the ²ƛƴŎƘŜǎǘŜǊ {ƻǳǘƘ ǇǊƻƧŜŎǘΩǎ approved levees is shown in Figure 9-1. 

The planned levees adjacent the Isaac River will be regulated structures designed with a crest level above 
the 0.1% AEP flood event plus freeboard. The levees are assumed to be constructed by the start of 
operations at the Project. The mine life of the Winchester South project is longer than the Project mine 
life, and therefore, the levees are also expected to be operational during ǘƘŜ tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ operations 
and in the early stages of the ProjectΩǎ post-closure period.  

A flood model for the Winchester South project was developed as part of that ǇǊƻƧŜŎǘΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŀƴŘ 
flooding assessment (WRM, 2022). The changes to the flood regime (i.e. levels) due to the Winchester 
{ƻǳǘƘ ǇǊƻƧŜŎǘ ŀǊŜ ƭŀǊƎŜƭȅ ƭƛƳƛǘŜŘ ǿƛǘƘƛƴ ǘƘŀǘ ǇǊƻƧŜŎǘΩǎ mining lease application (MLA) area, with a minor 
excursion of 360 m to the north of the northern levee, as shown in Figure 9-1.  
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The Winchester South project levees will remain in place during the ProjectΩǎ mining and post-closure 
phases, and therefore, are included in ǘƘŜ tǊƻƧŜŎǘΩǎ flood modelling assessment. 

9.3.2.5 Roads and Rail Bridges 

There are two major existing Isaac River crossings in the vicinity of the Project: 

¶ Peak Downs Highway bridge, located 7.3 km upstream of the Project site 

¶ Goonyella Railway bridge, located 7.8 km downstream of the Project site. 

The locations of the existing crossings are shown in Figure 9-1. Details of the existing crossing 
configurations and layouts are provided in Section B.6 within Appendix B of Appendix J. 

9.3.3 Proposed Surface Water Infrastructure 

9.3.3.1 Overview 

The proposed Project infrastructure that will interact with flows in local watercourses and drainage 
features includes: 

¶ a diversion of Conrock Gully with associated levee plug 

¶ a levee along the Isaac River 

¶ a levee plug along a section of backwater flow from Cherwell Creek 

¶ a bridge crossing of the Isaac River for the tǊƻƧŜŎǘΩǎ primary access via IDM 

¶ a bridge crossing of Cherwell Creek for the tǊƻƧŜŎǘΩǎ secondary access to the Eagle Downs project 

¶ a temporary dragline crossing of the Isaac River 

¶ a bed-level crossing of JB Gully along the secondary access road to the Eagle Downs project.  

The proposed infrastructure is designed to allow the safe and efficient operation of the Project, while 
minimising potential impacts on the receiving environment and sensitive ecological receptors.  

The layout of the tǊƻƧŜŎǘΩǎ key surface water infrastructure elements is presented in Figure 9-2.  

9.3.3.2 Conrock Gully Diversion 

A diversion of Conrock Gully is proposed to facilitate safe and efficient access to mine the coal resource 
extending under Conrock Gully ǿƛǘƘƛƴ ǘƘŜ tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ ŀǊŜŀ.  

/ƻƴǊƻŎƪ DǳƭƭȅΩǎ planned diversion and diverted reach are approximately 5.2 km long and 5.8 km long, 
respectively. The channel slope of the planned diversion and the diverted reach is approximately 0.147% 
to 0.140% in the upstream reaches of the channel. The planned diversion is marginally steeper than the 
diverted reach in the downstream section where the channel rejoins the Isaac River due to the topography 
at the proposed diversion outlet/confluence location (i.e. 0.341% compared to 0.330%).  

Table 4.1 of Appendix J provides a detailed comparison of the geomorphic characteristics of the existing 
gully and proposed diversion. 
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Figure 9-2 Proposed Surface Water Infrastructure Layout   
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The Conrock Gully diversion cross-section includes the following key components: 

¶ 1.7 m deep main channel, which will convey 50% AEP local creek flows. 

¶ 0.5 m deep overbank channel, which will convey 2% AEP local creek flows. 

¶ Variable batter back to natural topography, which may contain local creek events rarer than the 
50% AEP local creek flows.  

The diversion, particularly in its lower reaches, would not contain regional Isaac River flood flows for the 
majority of design events, which is typical of local creeks joining the Isaac River in the area. The Isaac River 
levee will protect flood flows from mining operations. 

The proposed diversion channel geometry is shown in Figure 4.1 of Appendix J. Section 4.12.3 of 
Chapter 4 provides further details on the Conrock Gully diversion. 

/ƻƴǊƻŎƪ DǳƭƭȅΩǎ ǇǊƻǇƻǎŜŘ ŘƛǾŜǊǎƛƻƴ ŘŜǎƛƎƴ ōŀƭŀƴŎŜǎ ƳŀǘŎƘƛƴƎ ǘƘŜ ǘȅǇƛŎŀƭ ŎǊƻǎǎ-section of the existing 
channel, which has relatively gradual overbank slopes, against minimising the diversion footprint.  

A geomorphic assessment of the Conrock Gully diversion is provided in Appendix D of Appendix J, with 
findings summarised in Section 9.9.4.4. 

9.3.3.3 Project Levees 

The following levees are planned for the Project to protect mining operations from local and regional 
flooding: 

¶ Isaac River levee: A 5.9 km long levee will provide immunity from regional Isaac River flood events 
and is located at the northern and eastern edges of the mine disturbance area. 

¶ Cherwell Creek levee plug: A 0.5 km levee will be required along Cherwell Creek to prevent ingress 
of floodwaters into the southern portion of the mine pit during mining operations. 

¶ Conrock Gully levee plug: A 0.9 km levee will be required at the upstream end of the diversion to 
prevent flows continuing to traverse the former Conrock Gully channel.  

All levees will be designed with sufficient height to provide immunity from the 0.1% AEP (1 in 1,000 
average recurrence interval (ARI)) local and regional design flood events. Section 4.12 of Chapter 4 
provides further operational details ƻƴ ǘƘŜ tǊƻƧŜŎǘΩǎ ƭŜǾŜŜ and levee plugs. Section 4.3 of Appendix J also 
ǇǊƻǾƛŘŜǎ ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ tǊƻƧŜŎǘΩǎ ƭŜǾŜŜ ŀƴŘ ƭŜǾŜŜ ǇƭǳƎǎΦ 

Detailed levee designs will be undertaken following approval of the Project and may include cut-off 
trenches beneath the levee and erosion protection, such as rock armouring, clay cut-off and capping of 
the levee crest, and revegetation of the non-armoured batter slopes with suitable grass species. 

Preliminary Consequence Category Assessments were undertaken for ǘƘŜ tǊƻƧŜŎǘΩǎ ƭŜǾŜŜ ŀƴŘ levee plugs 
in accordance with DEHP (2016), and is provided in Section 9.8. 

9.3.3.4 Waterway Crossings 

The Project requires waterway crossings in the form of either bridges or bed-level crossings to facilitate 
primary and secondary site access, the transport of RoM coal to Isaac Plains Mine (IPM) for processing, 
ŀƴŘ ǘƘŜ ǊŜƭƻŎŀǘƛƻƴ ƻŦ L5aΩǎ ŘǊŀƎƭƛƴŜ ǘƻ ǘƘŜ tǊƻƧŜŎǘ ǎƛǘŜΦ Sections 4.14.3,  4.14.4 and 4.14.5 of Chapter 4 
provide greater detail on the ProjectΩǎ Ǉƭŀƴƴed waterway crossings. Section 4.4 of Appendix J also 
ǇǊƻǾƛŘŜǎ ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ tǊƻƧŜŎǘΩǎ ǿŀǘŜǊǿŀȅ ŎǊƻǎǎƛƴƎǎΦ 

In summary, the waterway crossings proposed for the Project are as follows: 

¶ Isaac River bridge: Primary access infrastructure that links the Project to IDM, and spans the Isaac 
River channel. 

¶ Cherwell Creek bridge: Secondary access infrastructure that links the Project to the Eagle Downs 
project, and spans the Cherwell Creek channel. 
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¶ Conrock Gully diversion crossing: Crossing of the Conrock Gully diversion channel is required to 
facilitate the primary access route from the Project to IDM.  

¶ JB Gully bed-level crossing: A bed-level crossing of the JB Gully channel is required to facilitate the 
tǊƻƧŜŎǘΩǎ secondary access route. 

¶ Temporary dragline crossing: A temporary bed-level crossing of the Isaac River is required to walk 
the dragline from IDM to the Project prior to mining, and from the Project to IDM post mining. 

9.4 Flood Modelling Assessment 

9.4.1 Overview 

A TUFLOW hydraulic model was used to assess the impacts of the Project on Isaac River, Cherwell Creek 
and Conrock Gully flooding for a range of design flood events. The development of the hydrological and 
hydraulic models is documented in Appendix A and Appendix B, respectively, of Appendix J. The following 
development scenario/event combinations were modelled for the Project: 

¶ Existing (approved) conditions: 
o 50%, 10%, 2%, 1% and 0.1% AEP. 

¶ Developed (operational) conditions: 
o 50%, 10%, 2%, 1% and 0.1% AEP. 

¶ Post-closure (final landform) conditions: 
o 1% AEP, 0.1% AEP and probable maximum flood (PMF). 

The existing conditions represent the approved conditions prior to the commencement of construction 
and operation of the Project, and includes the surface water infrastructure described in Section 9.3.2. 

The developed conditions include the proposed water management structures for the Project as 
described in Section 9.3.3. 

The layout of the tǊƻƧŜŎǘΩǎ post-closure landform is shown in Chapter 5. The Conrock Gully diversion will 
remain post-closure. However, the levees will be decommissioned and rehabilitated as they are not 
required for final void protection because the void is not located within a 0.1% AEP floodplain. The raised 
haul road located at the upstream end of the Conrock Gully diversion would be rehabilitated, stabilised 
and incorporated into the final landform dump structure, effectively replacing the functionality of the 
Conrock Gully levee plug. The tǊƻƧŜŎǘΩǎ final landform includes backfilling of the northern section of the 
pit to natural topographical levels and rehabilitated overburden dumps.  

In the absence of agreement by a third party for retention of infrastructure, bridge and crossing 
infrastructure will be decommissioned and rehabilitated as part of the final landform. 

For ǘƘŜ tǊƻƧŜŎǘΩǎ ŦƭƻƻŘ impact assessment, the modelled existing conditions flood levels and velocities 
were subtracted from the flood levels and velocities modelled under the developed and post-closure 
scenarios. Therefore, a Ψpositive valueΩ of impact represents an increase in the relevant hydraulic 
parameter (e.g. level, velocity), and conversely, a Ψnegative valueΩ of impact represents a reduction in the 
relevant hydraulic parameter. 

The key reporting locations for the tǊƻƧŜŎǘΩǎ flood modelling assessment are presented in Figure 9-3, 
which includes a long section along the Isaac River (6,000 m) and five cross sections through the Isaac 
River and surrounding floodplain upstream (US1 and US2), and adjacent and downstream (DS1, DS2, DS3) 
from the Project. 
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Figure 9-3 Key Reporting Locations ς Flood Modelling Assessment  
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9.4.2 Existing Conditions 

Modelled 1% AEP and 0.1% AEP flood depths and extents for the existing conditions scenario are shown 
in Figure 9-4 and Figure 9-5, respectively. Modelled flood velocities for the existing conditions for the 
1% AEP and 0.1% AEP flood events are shown in  Figure 9-6 and Figure 9-7, respectively.  

In summary, the modelled existing Isaac River flood depths and velocities show the following 
characteristics: 

¶ A perched overbank channel runs along the west bank of the Isaac River from upstream of US1 to 
immediately upstream of DS1. 

¶ The width of the Isaac River floodplain ranges been 700 m at US1 upstream of the Project to 
2,500 m at DS2 downstream of the Project. 

¶ For the 1% AEP depths and velocities: 
o The maximum flood depths in the Isaac River channel adjacent to the Project typically 

ranges between 11 m to 12 m.  
o The western floodplain depths vary in the vicinity of the Project, with the perched 

overbank channel experiencing depths up to 4 m to 5 m and the depths in the flatter 
regions of the floodplain ranging from 1.0 m to 1.5 m. 

o The depths in the eastern floodplain adjacent to the Project range between 1.8 m to 
2.2 m. 

o The maximum flood velocities in the Isaac River main channel in the vicinity of Project 
range between 2 m/s to 2.5 m/s. The floodplain velocities generally remain below 1 m/s, 
aside from the western perched overbank channel, where velocities may reach up to 
2 m/s.  

¶ For the 0.1% AEP depths and velocities: 
o The maximum flood depths in Isaac River channel adjacent to the Project typically ranges 

between 13 m to 14 m.  
o The western floodplain depths vary in the vicinity of the Project, with the perched 

overbank channel experiencing depths up to 5 m to 6 m and the depths in the flatter 
regions of the floodplain ranging from 1.5 m to 2.5 m. 

o The depths in the eastern floodplain adjacent to the Project range between 3 m to 4 m. 
o The maximum flood velocities in the Isaac River main channel in the vicinity of Project 

range between 2.5 m/s to 3.0 m/s. The floodplain velocities generally remain below 
1.5 m/s, aside from the western perched overbank channel, where velocities may reach 
up to 2.4 m/s.  

o The IDM final void will not be encroached by the 0.1% AEP Isaac River flood.  

In summary, the modelled existing Cherwell Creek flood depths and velocities show the following 
characteristics: 

¶ A number of minor breakout channels occur along Cherwell Creek, particularly along the southern 
bank and in the reach downstream of the JB Gully confluence. The number of breakout channels 
increases during the 0.1% AEP flood event and rarer, suggesting that the Cherwell Creek main 
channel generally has a conveyance capacity of equivalent to the 1% AEP flood event.  

¶ Cherwell Creek is generally well confined during the 1% AEP flood event. The Cherwell Creek 
floodplain width during the 0.1% AEP flood event ranges between 600 m to 1,000 m. 

¶ Cherwell Creek is impacted by the Isaac River flood, with river backwater flowing 3.0 km into 
Cherwell Creek during major flood events (1% AEP and 0.1% AEP). 

¶ The JB Gully channel is poorly defined in comparison to Cherwell Creek. JB Gully is impacted by 
Cherwell Creek flood backwater. 

¶ For the 1% AEP depths and velocities: 
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o The non-backwater affected reaches of Cherwell Creek in the vicinity of the Project 
generally range between 6 m to 8 m. 

o The non-backwater affected reaches of Cherwell Creek in the vicinity of the Project 
generally range between 2.0 m/s and 3.0 m/s. 

¶ For the 0.1% AEP depths and velocities: 
o The non-backwater affected reaches of Cherwell Creek in the vicinity of the Project 

generally range between 8 m to 12 m deep. 
o The non-backwater affected reaches of Cherwell Creek in the vicinity of the Project 

generally range between 2.5 m/s and 4.0 m/s. 

In summary, the modelled existing Conrock Gully flood depths and velocities show the following 
characteristics: 

¶ The Conrock Gully floodplain width ranges between 150 m and 300 m in the vicinity of the Project.  

¶ Conrock Gully is impacted by the Isaac River flood, with river backwater flowing 2.5 km to 3.5 km 
into Conrock Gully during major flood events (1% AEP and 0.1% AEP). 

¶ The flood behaviour in Conrock Gully does not change significantly between the 1% AEP and 
0.1% AEP flood events. 

¶ The depth in non-backwater affected reaches of Conrock Gully in the vicinity of the Project 
generally range between 1.0 m to 2.0 m in the upstream reach and 2.0 m to 3.5 m in the 
downstream reach. 

¶ The velocity in non-backwater affected reaches of Conrock Gully in the vicinity of the Project 
generally ranges between 1.0 m/s and 3.0 m/s. 

In addition, mapping of 50% AEP, 10% AEP, 2% AEP and PMF results of the flood modelling for existing 
conditions are presented in Appendix C of Appendix J. 

9.4.3 Developed Conditions 

Modelled 1% AEP and 0.1% AEP flood depths and extents for the developed conditions scenario are shown 
in Figure 5.7 and Figure 5.8, respectively, of Appendix J. Modelled flood velocities for the developed 
conditions for the 1% AEP and 0.1% AEP flood events are shown in Figure 5.9 and Figure 5.10, respectively, 
of Appendix J.  

In summary, the modelled developed Isaac River flood depths and velocities show the following 
characteristics: 

¶ The Isaac River floodplain is partially reduced around US2, between the proposed Project Isaac 
River levee and the IDM final landform. The width of the Isaac River floodplain in this location is 
less than 900 m. The proposed levee, along the western bank of the Isaac River interacts with 
Isaac River floodwaters to around DS2.  

¶ ¢ƘŜ ǇǊƻǇƻǎŜŘ LǎŀŀŎ wƛǾŜǊ ƭŜǾŜŜ Ƙŀǎ ǎǳŦŦƛŎƛŜƴǘ ƘŜƛƎƘǘ ǘƻ ǇǊƻǾƛŘŜ ŦƭƻƻŘ ƛƳƳǳƴƛǘȅ ǘƻ ǘƘŜ tǊƻƧŜŎǘΩǎ 
operational pit area and other mine infrastructure for a 0.1% AEP flood event. 

¶ Infrastructure associated with the haul road bridge crossing of the Isaac River will interact with 
flood waters. The topsoil stockpiles have been located so that they are almost entirely outside 
the 1% AEP flood event, with flexibility to modify the locations of these stockpiles during 
operations and as topsoil is recycled for use in rehabilitation. 

¶ For the 1% AEP depths and velocities: 
o The maximum flood depths in the Isaac River channel adjacent to the Project are typically 

greater than 12 m.  
o The depths in the western perched overbank channel range between 4 m to 5 m and the 

depths in the flatter regions of the western floodplain upstream of the proposed levee 
range between 1 m to 2 m. 

o The eastern floodplain depths range between 2.0 m to 2.6 m. 
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o The maximum flood velocities in the Isaac River main channel in the vicinity of Project 
range between 1.8 m/s to 2.4 m/s. The western floodplain velocities upstream of the 
proposed levee generally remain below 1.0 m/s, aside from the perched overbank 
channel, where velocities may reach up to 1.8 m/s. The velocities in the eastern floodplain 
generally remain below 1.0 m/s.  

¶ For the 0.1% AEP depths and velocities: 
o The maximum flood depths in Isaac River adjacent to the Project are typically greater than 

13 m. 
o The depths in western perched overbank channel range between 5 m to 7 m and the 

depths in the flatter regions of the western floodplain upstream of the proposed levee 
range between 2.5 m to 3.5 m. 

o The eastern floodplain depths range between 3 m to 4 m. 
o The maximum flood velocities in the Isaac River main channel in the vicinity of Project 

range between 2.2 m/s to 3.0 m/s. The western floodplain velocities upstream of the 
proposed levee generally remain below 1.3 m/s, aside from the perched overbank 
channel, where velocities may reach up to 2 m/s. The velocities in the eastern floodplain 
generally remain below 1.8 m/s. 

In summary, the modelled developed Cherwell Creek flood depths and velocities show the following 
characteristics: 

¶ There is no interaction between the Project operations and infrastructure, other than the 
secondary access road and bridge crossing, for the 1% AEP flood event, and only minor interaction 
between the northern floodplain and the proposed Cherwell Creek levee plug during a 0.1% AEP 
flood event. 

¶ The Cherwell Creek flood depths and velocities for the developed conditions are generally similar 
to the existing conditions levels.  

In summary, the modelled developed Conrock Gully flood depths and velocities show the following 
characteristics: 

¶ The proposed drainage infrastructure, including the Conrock Gully diversion and levee plug, and 
Isaac River levee, have sufficient capacity to convey the 0.1% AEP flood event. 

¶ For the 1% AEP depths and velocities: 
o The depths in Conrock Gully upstream of the diversion generally range between 1 m in 

the upper reaches to 4 m as it meets the diversion. 
o The depths in the Conrock Gully diversion generally range between 4 m and 6 m. 
o The velocities in Conrock Gully upstream of the diversion generally range between 0.6 

m/s and 2.2 m/s. 
o The velocities in the Conrock Gully diversion generally range between 1.0 m/s and 

2.0 m/s. 

¶ For the 0.1% AEP depths and velocities: 
o The depths in the Conrock Gully upstream of the diversion generally range between 1 m 

in the upper reaches to 5 m as it meets the diversion. 
o The depths in the Conrock Gully diversion generally range between 4 m and 8 m. 
o The velocities in the Conrock Gully upstream of the diversion generally range between 

1.0 m/s and 2.5 m/s. 
o The velocities in the Conrock Gully diversion generally range between 1.3 m/s and 

2.5 m/s. 

In addition, mapping of 50% AEP, 10% AEP and 2% AEP results of the tǊƻƧŜŎǘΩǎ flood modelling for 
developed conditions are presented in Appendix C of Appendix J. 
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Figure 9-4 Developed Conditions ς 1% AEP Flood Depths and Heights   
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Figure 9-5 Developed Conditions ς 0.1% AEP Flood Depths and Heights   
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Figure 9-6 Developed Conditions ς 1% AEP Flood Velocity   
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Figure 9-7 Developed Conditions ς 0.1% AEP Flood Velocity   
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9.4.4 Developed Conditions ς Levee Water Levels and Velocities Impact Assessment 

The locations and chainages along the following proposed levees are presented in Figure 9-2: 

¶ Isaac River levee 

¶ Cherwell Creek levee plug 

¶ Conrock Gully levee plug. 

Figure 9-8, Figure 9-9 and Figure 9-10 show proposed levee heights and 0.1% AEP water levels for the 
Isaac River levee, Cherwell Creek levee plug and the Conrock Gully levee plug, respectively. These figures 
shows that the 0.1% AEP water levels along the proposed levees do not overtop the levee crests and will 
maintain a freeboard of at least 300 mm along the length of all levees and plugs. Consequently, the 
tǊƻƧŜŎǘΩǎ ƳƛƴƛƴƎ ƻǇŜǊŀǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ŘŀƳǎΣ will be protected from a 0.1% AEP flood event by the 
tǊƻƧŜŎǘΩǎ ǇƭŀƴƴŜŘ ƭŜǾŜŜ ŀƴŘ ƭŜǾŜŜ ǇƭǳƎǎΦ 

Figure 9-8, Figure 9-9 and Figure 9-10 also show the modelled 0.1% AEP, 1% AEP and 10% AEP velocities 
for the respective levees / plugs.  

In terms of potential impacts, the following results are described: 

¶ In relation to the Isaac River levee: 
o The 1% AEP and 10% AEP velocities are consistently less than 1.7 m/s, and therefore, are 

unlikely to cause scour if the levee is fully vegetated. 
o For the 0.1% AEP, the highest risk of scour occurs in the centre of the levee, which is 

closest to the Isaac River. Rock protection could be implemented between chainage 1,700 
m and 4,200 m, if required, equating to a 2.5 km rock protected section. However, the 
occurrence of the 0.1% AEP flood event, by definition, is highly infrequent and scour is 
not expected to occur for a vegetated levee for events more frequent than the 0.1% AEP. 
The remaining sections of the levee would experience velocities less than 1.7 m/s during 
the 0.1% AEP, and therefore, are unlikely to cause scour if these sections are fully 
vegetated. 

¶ In relation to the Cherwell Creek levee plug: 
o The 0.1% AEP, 1% AEP and 10% AEP velocities are consistently less than 1.7 m/s, and 

therefore, are unlikely to cause scour if the levee is fully vegetated. 

¶ In relation to the Conrock Gully levee plug 
o The 0.1% AEP, 1% AEP and 10% AEP velocities are consistently less than 1.7 m/s, with 

the exception of a small section at chainage 590 m for the 0.1% AEP flood event, 
where velocities may reach up to 2.1 m/s. Rock protection may be applied in this 
section if required. Velocities along the remainder of the levee are unlikely to cause 
scour if the levee plug is fully vegetated. 
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Figure 9-8 Isaac River Levee - Long Section - 0.1% AEP Water Levels and Velocities 
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Figure 9-9 Cherwell Creek Levee Plug - Long Section - 0.1% AEP Water Levels and Velocities 
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Figure 9-10 Conrock Gully Levee Plug - Long Section - 0.1% AEP Water Levels and Velocities 

 

9.4.5 Developed Conditions ς Flood Level Change Assessment 

The modelled Isaac River and local creek flood level changes or afflux for developed conditions for the 
1% AEP and 0.1% AEP flood events are shown in Figure 9-11 and Figure 9-12, respectively. This section 
summarises the impacts across all modelled events. In addition, flood level change (afflux) mapping of the 
50% AEP, 10% AEP, and 2% AEP flood events is presented in Appendix C of Appendix J.  

Changes in flood levels are considered in the context of the regional landscape in which the change occurs, 
notable a pastoral landscape with surrounding mining activity, and without residences or infrastructure. 

In summary, the findings of the modelled Isaac River flood level changes for developed conditions are as 
follows: 

¶ The flood levels in Isaac River channel and floodplain increase up to: 
o 1 m (generally less than 0.5 m) along a 4 km reach for the 1% AEP flood event. 
o 1.2 m (generally less than 1 m) along a 5.4 km reach for the 0.1% AEP flood event. 

¶ Changes in flood level adjacent the IDM final landform are generally around 0.5 m. 

¶ The flood level impacts do not extend downstream beyond the Project footprint and changes in 
flood levels are considered to be minor. 

¶ The greatest increase in the Isaac River flood levels occur near US2, where the floodplain width is 
reduced by both the approved IDM levee and the tǊƻƧŜŎǘΩǎ proposed Isaac River levee. The flood 
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levels may be increased by up to 0.5 m for the 1% AEP flood event and 1.2 m for the 0.1% AEP 
flood event.  

¶ There are minor decreases in flood levels on the downstream face of the tǊƻƧŜŎǘΩǎ ǇǊƻǇƻǎŜŘ Isaac 
River levee for the 0.1% AEP flood event, due to reduced conveyance past this location.  

¶ The magnitude of changes in flood levels reduces for more frequent flood events.  

¶ Reducing the extent of the floodplain behind the tǊƻƧŜŎǘΩǎ ǇǊƻǇƻǎŜŘ Isaac River levee has 
negligible to minor impact on the expansion of the floodplain into areas that were previously not 
flooded. 

¶ The proposed Isaac River bridge and the temporary dragline crossing have negligible impacts on 
the 1% and 0.1% AEP flood events, as the structures are inundated by these flood flows. Minor 
water level changes of up to 0.5 m at the Isaac River bridge and 0.25 m at the temporary dragline 
crossing can be observed for smaller events (e.g. the 10% AEP). The minor water level increases 
at the temporary dragline crossing are primarily a result of the bed level crossing. The bed level 
crossing will be removed and stabilised once the dragline walk is completed. Therefore, the water 
level impacts in this area are highly unlikely to occur.  

¶ The IDM final void will ƴƻǘ ōŜ ŜƴŎǊƻŀŎƘŜŘ ōȅ ǘƘŜ лΦм҈ !9t ŦƭƻƻŘ ŘǳǊƛƴƎ ǘƘŜ tǊƻƧŜŎǘΩǎ ŘŜǾŜƭƻǇŜŘ 
conditions, because the IDM final landform is sufficient to hold back 0.1% AEP Isaac River flood 
ǿŀǘŜǊΣ ǿƛǘƘ ǘƘŜ tǊƻƧŜŎǘΩǎ LǎŀŀŎ wƛǾŜǊ ƭŜǾŜŜ ƛƴ ǇƭŀŎŜΦ  

¶ There are no material water level impacts to the Peak Downs Highway bridge or the Goonyella 
Railway bridge for any of the modelled events.  

In summary, the findings of the modelled Cherwell Creek flood level changes for developed conditions 
are as follows: 

¶ The proposed Cherwell Creek bridge may increase water levels upstream of the bridge by up to 
0.1 m for the 1% AEP flood event and 0.2 m for the 0.1% AEP flood event.  

¶ During the 0.1% AEP flood event, flows are pushed towards the proposed Cherwell Creek levee 
plug by the bridge, causing a localised increase of up to 0.6 m at the proposed levee plug. The 
0.1% AEP flows do not overtop the Cherwell Creek levee plug. Flows do not interact with the 
Cherwell Creek levee plug for any events more frequent than a 0.1% AEP flood event.  

¶ The JB Gully bed-level crossing has a negligible impact on all modelled flood events, because the 
structure is inundated by flood flows. 

In summary, the potential impacts from the modelled Conrock Gully flood level changes for developed 
conditions are as follows: 

¶ The flood levels immediately upstream of the diversion will be increased by up to 1.2 m for the 
1% AEP flood event and 2.2 m for the 0.1% AEP flood event. Water level increases up to 0.1 m 
would propagate 800 m upstream for the 1% AEP flood event and 1,200 m upstream for the 0.1% 
AEP flood event. The magnitude of changes in flood levels reduces for more frequent flood events. 
Changes in flood levels are considered to be minor and localised. 

¶ The remainder of the existing Conrock Gully channel will be excised by the Project. However, 
downstream of the Project area, in the remnant Conrock Gully channel, there is no change in 
flood levels for the 1% AEP and 0.1% AEP flood events, and up to the 10% AEP flood event, 
because these areas continue to be flooded by backwater flow from the Isaac River.  
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Figure 9-11 1% AEP Flood Level Impacts  
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Figure 9-12 0.1% AEP Flood Level Impacts  
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9.4.6 Developed Conditions ς Flood Duration Impact Assessment 

Table 9-6 presents an assessment of the potential impacts on the duration of floodplain inundation along 
the Isaac River. The developed conditions were compared to the existing conditions to represent the 
potential impact on floodplain residence times, because the developed conditions represent the greatest 
potential change to the Isaac River floodplain. The locations of the assessment points are shown in the 
flood maps (Figure 9-3, and Figure 5.3 to Figure 5.22 of Appendix J). The rationale applied to select the 
assessment points is as follows: 

¶ US1: upstream location in the vicinity of mapped regional ecosystems (REs) and groundwater 
dependent ecosystems (GDEs).  

¶ US2: upstream of the proposed Isaac River bridge crossing and mapped REs located upstream of 
the proposed Conrock Gully diversion.  

¶ DS1: downstream of proposed Conrock Gully diversion and located in the vicinity of mapped 
GDEs.  

¶ DS2: downstream of old Conrock Gully channel and in the vicinity of mapped GDEs and Poplar 
Box threatened ecological communities (TECs). 

¶ DS3: located at the wetland near the confluence of Isaac River and Cherwell Creek.  

Cross sections of the Isaac River floodplain and main channel at each of the assessment points are shown 
in Figure 9-13 to Figure 9-17. These figures also show the modelled flood water levels at each of the 
assessment points. The locations of the Isaac River floodplain cross sections are shown on Figure 9-3. 
These cross sections show that the impact to water level is greatest at the US2 and DS1 locations, with 
water level differences of up to 1 m for the 0.1% AEP flood event. For more frequent flood events 
(e.g. 10% AEP) at US2 and DS1 flood level changes are negligible. However, at other locations upstream 
and downstream (US1, DS2, DS3) water level changes are negligible for all modelled flood events. 

The duration of floodplain inundation was derived from the TUFLOW hydraulic model. The Isaac River 
floodplain is considered inundated when the water level increases above the Isaac River main channel top 
of bank. In summary, the findings regarding the floodplain inundation are as follows: 

¶ Under existing conditions, the Isaac River floodplain may be inundated by between 5 to 22 hours 
for the 10% AEP flood event, and between 40 and 50 hours for the 0.1% AEP flood event. 

¶ The floodplain inundation duration is generally the greatest at US2 and DS1, both of which are 
adjacent to IDM.  

¶ The Project results in negligible change to the duration of floodplain inundation, with less than 
1 hour change in duration for all AEP flood events, and generally less than 0.5 hours. 

Overall, the Project has a negligible impact on the Isaac River floodplain residence times. 
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Table 9-6 Floodplain Inundation Time Impact Assessment 

Design 
event AEP 

Condition 
Duration of floodplain inundation (hrs) 

US1 US2 DS1 DS2 DS3 

10% AEP 

Existing 5.0 15.1 21.2 8.4 5.0 

Developed 5.6 15.4 21.4 8.5 5.2 

Difference 0.6 (13%) 0.3 (2%) 0.2 (1%) 0.1 (1%) 0.2 (2%) 

1% AEP 

Existing 28.9 35.8 40.4 31.1 28.8 

Developed 29.2 36.1 40.8 31.2 28.7 

Difference 0.3 (1%) 0.3 (1%) 0.4 (1%) 0.1 (<1%) -0.1 (<1%) 

0.1% AEP 

Existing 39.6 45.3 49.1 41.6 39.6 

Developed 39.9 45.6 49.4 41.7 39.5 

Difference 0.3 (1%) 0.3 (1%) 0.3 (<1%) 0.1 (<1%) -0.1 (<1%) 

 

 

 

Figure 9-13 Assessment Point Cross-sections in the Isaac River, US1 
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Figure 9-14 Assessment Point Cross-sections in the Isaac River, US2 

 

 

Figure 9-15 Assessment Point Cross-sections in the Isaac River, DS1 
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Figure 9-16 Assessment Point Cross-sections in the Isaac River, DS2 

 

 

 

Figure 9-17 Assessment Point Cross-sections in the Isaac River, DS3 
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9.4.7 Developed Conditions ς Velocity Change Assessment 

The modelled Isaac River and local creek flood velocity changes for developed conditions for the 1% AEP 
and 0.1% AEP flood events are shown in Figure 9-18 and Figure 9-19, respectively. In addition, the flood 
velocity change mapping of the 50% AEP, 10% AEP, and 2% AEP flood events is presented in Appendix C 
of Appendix J.  

Changes in flood velocities are considered in the context of the regional landscape in which the change 
occurs, notable a pastoral landscape with surrounding mining activity, and without residences or 
infrastructure. 

In summary, the findings of the modelled Isaac River flood velocity changes for developed conditions are 
as follows: 

¶ The flood velocities are generally decreased upstream of the Project, including adjacent the IDM 
final landform. The greatest decreases are located around the proposed Isaac River bridge, with 
modelled decreases reaching up to 0.9 m/s for the 1% AEP flood event and 1.1 m/s for the 0.1% 
AEP flood event. Velocity decreases also occur in the Isaac River floodplain adjacent to the 
Conrock Gully diversion, due to reduced conveyance in this location.  

¶ The flood velocities in the eastern floodplain adjacent to the Project and the floodplain 
downstream of IDM, between DS1 and DS2, would be increased. This increase occurs due to the 
increased conveyance through this section and the upstream reduction of the floodplain width 
due to the proposed Isaac River levee. The velocity increases in these sections may reach up to 
0.7 m/s for the 1% AEP flood event and 1.0 m/s for the 0.1% AEP flood event. The potential 
geomorphic impacts of the velocity increases on the Isaac River floodplain are discussed in 
Section 9.5.4. 

¶ There are decreases in flood velocities on the downstream face of the Isaac River levee, due to 
reduced conveyance past this location. The velocity reduction in this location is up to 1.0 m/s for 
the 1% AEP flood event and 1.2 m/s for the 0.1% AEP flood event.  

¶ The flood velocity changes do not extend downstream beyond the proposed levee.  

¶ There are no material velocity impacts to the Peak Downs Highway bridge or the Goonyella 
Railway bridge for any of the modelled events.  

¶ The magnitude of change in velocity reduces for more frequent flood events.  

In summary, the findings of the modelled Cherwell Creek flood velocity changes for developed conditions 
are as follows: 

¶ There are minor localised changes in velocities for the 1% AEP and 0.1% AEP flood events 
downstream of the proposed Cherwell Creek bridge and JB Gully bed-level crossing. The velocity 
impacts do not propagate downstream.  

¶ Velocity impacts in Cherwell Creek in the vicinity of the Project are more apparent for flood events 
more frequent than the 1% AEP flood event. For example, for the 10% AEP flood event, velocities 
may be impacted for up to 660 m downstream of the Cherwell Creek bridge and 400 mm 
downstream of the JB Gully bed-level crossing. The velocities downstream of the Cherwell Creek 
bridge are generally increased and the velocities downstream of the JB Gully bed-level crossing 
are generally decreased. The velocities for the developed conditions are within the range of the 
expected existing condition velocities for this reach of Cherwell Creek.  

In summary, the findings of the modelled Conrock Gully flood velocity changes for developed conditions 
are as follows: 

¶ The flood velocities upstream of the diversion would be decreased by up to 0.4 m/s for the 1% AEP 
flood event and 0.5 m/s for the 0.1% AEP flood event. The velocity reduction would propagate 
700 m upstream for the 1% AEP flood event and 900 m upstream for the 0.1% AEP flood event. 
The magnitude of change would reduce for more frequent flood events.  



         Isaac Downs Extension Project 

  Chapter 9 ς Hydrology and Geomorphology 

 

Reach Environmental  
Page 9-33 

Page 9-33 

¶ The remainder of the existing Conrock Gully channel will be excised by the Project. However, the 
remnant Conrock Gully channel will continue to be flooded by the Isaac River backwaters, with 
lower velocities than pre-mining. 
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Figure 9-18 1% AEP Flood Velocity Impacts   
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Figure 9-19 0.1% AEP Flood Velocity Impacts   
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9.4.8 Final Landform Conditions 

Modelled 0.1% AEP flood depths and velocities for the final landform scenario are shown in Figure 9-20 
and Figure 9-21, respectively. There would be insignificant interactions between floodwaters and the final 
landform for an event more frequent than the 2% AEP.  

In summary, the findings of the modelled 0.1% AEP final landform flood depths and velocities are as 
follows: 

¶ The flood does not interact with the proposed final void. The final void crest has a freeboard of at 
least 1.1 m above the flood level.   

¶ The Isaac River floodwaters interact with the main spoil dump. The flood does not interact with 
either the eastern or southwestern out-of-pit dumps. Conrock Gully floodwaters will be directed 
to the diversion by a stabilised final landform design, incorporating the rehabilitated raised haul 
road and adjacent spoil dump. 

¶ The Isaac River floodwaters may reach up to 3.3 m against the main spoil dump. Conrock Gully 
may reach up to 3.6 m against the final landform. 

¶ Velocities range between 0.5 and 2.0 m/s may occur along the northern face of the main spoil 
dump within the Isaac River floodplain. Velocities do not exceed 0.8 m/s for the 1% AEP along this 
face and there is minimal interaction for the 2% AEP flood event and more frequent events. 
Therefore, potentially erosive flows will be very infrequent and only occur for short durations. For 
the vast majority of Isaac River flood events, interaction between floodwaters and the final 
landform will be either minimal or non-existent. The final landform will be revegetated, with 
vegetation cover providing sufficient protection against interaction with infrequent flood events. 

¶ Velocities up to 1.1 m/s may occur in an approximate 25 m wide section of the stabilised final 
landform where the existing Conrock Gully channel is redirected to the diversion. The velocities 
within the remainder of the Conrock Gully where it interacts with the stabilised final landform are 
typically 0.1 m/s or lower (i.e. minor). The vegetation cover on the final landform is expected 
provide sufficient scour protection in this section for the flood events up to and including the 
0.1% AEP. 

Modelled PMF flood depths for the final landform scenario are shown in Figure 9-22. The PMF event is a 
hypothetical extreme and unlikely event that is larger than the 0.1% AEP flood event, with the Isaac River 
floodwaters being 3 m to 5 m higher during the PMF. It should be noted that assessment of a PMF event 
is normally used as a design safety standard for infrastructure where there is a threat to human life (e.g. 
a dam), which is not the case for the Project. The larger PMF event may cause floodwater to encroach on 
the northern end of the final void. However, the final void will possess a safety bund as a component of 
its closure requirements, which will also provide immunity to a PMF flood event.  

Modelled 1% AEP flood depths and velocities for the final landform scenario are shown in Appendix C of 
Appendix J. The final void will not be inundated by a 0.1% AEP flood event. 

9.4.9 Final Landform ς Flood Level and Velocity Change Assessment 

The modelled Isaac River and local creek 0.1% AEP flood level changes (afflux) and flood velocity changes 
for the final landform are shown in Figure 9-23 and Figure 9-24, respectively.  

In summary, the findings of the modelled 0.1% AEP flood level changes for the final landform are as 
follows: 

¶ The final landform results in negligible change to flood levels in the Isaac River. There are minor 
increases in water levels, up to 0.2 m, in the reach where the Conrock Gully diversion meets the 
floodplain.  

¶ The flood levels upstream of the diversion will be increased by up to 1.9 m, with changes up to 
0.1 m localised and propagating up to 1.1 km upstream.   
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¶ There are no water level changes in Cherwell Creek in the vicinity of the final landform. 

¶ The magnitude of change in flood level is reduced compared to the developed conditions 
scenario, as the final landform allows for the expansion of the floodplain into areas previously 
protected by the Isaac River levee. 

¶ There are no changes in flood levels in the downstream remnant section of Conrock Gully as this 
area is subject to backwater flooding from the Isaac River. 

In summary, the findings of the modelled 0.1% AEP flood velocity changes for the final landform are as 
follows: 

¶ The final landform results in negligible change to velocity in the Isaac River channel.  

¶ Velocities within the Conrock Gully diversion are increased compared to the pre-mining/existing 
scenario without a diversion. Section 9.9 and Appendix D of Appendix J provide an assessment of 
the Conrock Gully diversion hydrology and geomorphology which demonstrates that the planned 
design meets accepted operational standards. 

¶ There are decreased velocities in the existing Conrock Gully channel downstream of the Project, 
noting that these areas will continue to receive flood flows from Isaac River backwater flooding, 
but at reduced velocities. 

¶ The flood velocities upstream of the diversion will be decreased by up to 0.8 m/s, propagating up 
to 1.1 km upstream.  

¶ There are no flood velocity changes in Cherwell Creek in the vicinity of the final landform. 

¶ The magnitude of velocity change is generally reduced compared to the developed conditions 
scenario. 

The magnitude of flood level and velocity change reduces for more frequent flood events. 
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Figure 9-20 Final Landform ς 0.1% AEP Flood Depths and Heights   
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Figure 9-21 Final Landform ς 0.1% AEP Flood Velocities   
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Figure 9-22 Final landform ς PMF Flood Depths and Heights   
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Figure 9-23 Final Landform ς 0.1% AEP Flood Level Impacts   
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Figure 9-24 Final Landform ς 0.1% AEP Flood Velocity Impacts   






































































































