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These outcomes align with the Consequence Category Assessment undertaken in the previous
FEL2.2 phase of this study (Hatch, 2024). The HDBA has been undertaken based on industry best
practise using site specific inputs and Wagerup residue specific rheological data.
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1. Introduction

Alcoa of Australia (Alcoa) operates the Wagerup Alumina Refinery, an integrated bauxite
mine and Alumina hydrometallurgical processing operation (Refinery), located
approximately 110 km south of Perth in Western Australia. The Wagerup residue facility
comprises eight operating Residue Storage Areas (RSAs) designated as RSA2 to RSA9.
The residue site also contains the Refinery Water Storage Dams, a Cooling Pond, Runoff
Water Storage Pond (ROWS), a sand lake and Runoff Collection Ponds (ROCPs).

Alcoa commissioned Hatch Pty Ltd (Hatch) to undertake engineering and design for a
feasibility study (FEL3 level of definition) to develop a new RSA at the Wagerup Alumina
Refinery to the north of RSA9. The proposed RSA10, will be located in the northwestern
corner of the facility as shown in Figure 1-1.

Figure 1-1: Location of the Proposed RSA10

As part of the FEL3 study, Hatch carried out a Hypothetical Dam Breach Assessment
(HDBA) and Consequence Category Assessment (CCA) for the proposed RSA10
perimeter starter embankments and the ultimate facility to RL 80 m (including allowance
for capping sand layer). The downstream effects due to a hypothetical breach resulting
from a ‘Sunny Day Breach’ (SDB) and a ‘Flood Induced Breach’ (FIB) event was
considered for the facility.





Alcoa of Australia Limited Engineering Report
Alcoa Wagerup Refinery - RSA10 FEL3 Civil Engineering
H374430 Wagerup RSA10 Hypothetical Dam Breach and

Consequence Category Assessment

WGP-F-000213-000 H374430-0000-2B0-230-0001, Rev. 3,
Page 3

Ver: 04.05

© Hatch 2025 All rights reserved, including all rights relating to the use of this document or its contents.

 In accordance with the general methods used for tailings dam runout simulations
as summarised in Breaching the gap between geotechnical and hydraulic
engineering to improve tailings dam breach studies through large deformation
modelling (Llano, 2020), a hydrodynamic model has been developed to simulate
the breach conditions pertinent to each breach scenario.

 Comparison of dam breach parameters and outflow hydrographs corresponding
to breach of the dam.

 Plots of the inundation levels and extents corresponding to the Sunny Day
Breach.

 Plots of the critical flood event with ‘dam breach’ and ‘no dam breach’ scenarios
to determine the incremental flood impact zone for Flood Induced Breach and No
Breach scenarios.

2. The Population at Risk (PAR) and Potential Loss of Life (PLL) was estimated for the
considered scenarios.

 ANCOLD defines the itinerant PAR as the population which may be within the
flood extent when the road is inundated. In lieu of definition of allowable flood
conditions on roads in the ANCOLD guidelines, the Guide to Road Design Part
5B: Drainage - Open Channels, Culverts and Floodway Crossings (Austroads,
2023) has been referred to for definitions of acceptable trafficability. For small
vehicles, Austroads defines:

 The limiting hazard (product of depth and velocity) to be 0.3 m2/s

 The limiting still water depth to be 0.3 m

 The limiting velocity to be 3 m/s at a shallow depth.

In flood conditions where these values are exceeded in the pre-dambreak flood
(NB scenario), the corresponding length of road is excluded from the Dambreak
PAR. Roads exceeding these conditions in the Flood Induced Breach scenario
have been included in the PAR estimation.

 Permanent PAR includes the population anticipated to be at dwellings, work sites
and other places where people assemble. In accordance with (ANCOLD, 2012),
permanent PAR exposed to the following conditions in the pre-dambreak flood
(NF scenario) can be excluded from the Dambreak PAR, and those exposed in
the Flood Induced Breach scenario have been included:

 The product of depth and velocity (DV) exceeds 0.6 m2/s

 The maximum depth exceeds 1.2 m

 The maximum velocity exceeds 1.5 m/s.
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In flood locations where these values are exceeded, the corresponding
populations are considered to be impacted and contributing to PAR.

 The ANCOLD guidelines specify that population in areas downstream of the
structure that have adequate warning of the event (at least 12 hours) may be
excluded from the PAR.

 The PLL has been calculated based on the method described in Reclamation
Consequence Estimating Methodology (RCEM) ‘Guidelines for Estimating Life
Loss for Dam Safety Risk Analysis’ (U.S. Department of the Interior Bureau of
Reclamation, 2015). USBR’s approach to estimating the consequences from a
dam breach is primarily rooted in empirical interpretation of dam breach and flood
event case history. The procedure utilised by USBR since 1999, as documented
in Dam Safety Report No. DSO-99-06, has been based on an analysis of dam
breaches, flash floods, and regional floods. The new methodology continues to
rely on case history data to guide the selection of fatality rates; however,
additional world-wide case histories have been added to the data set. This new
methodology is very similar to USBR’s previous procedure but relies now on a
graphical representation of fatality rate as a function of flood severity and warning
time. Flood severity is now defined quantitatively in terms of DV.

3. A CCA was undertaken based on relevant guidelines (DEMIRS, ANCOLD and
GISTM) with reference to the HDBA, the estimated PAR and PLL and the estimated
severity of damage and loss based on the HDBA outcomes.

3. Proposed RSA10 Dam Information

This assessment is being undertaken for the proposed RSA10 footprint with the design
details summarised in Table 3-1 for the starter and ultimate configuration.
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3.1 Storage Curves

3.1.1 Starter Facility
The storage curve for the proposed RSA10 starter facility is presented in Figure 3-1. The
relationship between volumetric storage and surface area is also presented in Figure 3-1.

Figure 3-1: RSA10 Starter Facility Stage Storage Curve

3.1.2 Ultimate Facility
The storage curve for the proposed ultimate RSA10 facility is presented in Figure 3-2.
The total catchment area of the RSA10 ultimate facility reduces to 33.5 ha from the
surface area of the RSA10 starter facility presented in Figure 3-2 due to the
encroachment of the 1V:6H perimeter slopes. The total area including exterior
embankment batters peaks at approximately 80 ha, from a total of 48.9 ha in the starter
footprint.
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Figure 6-1: Calibrated Rheology from the “Box Rheometer” tests (source: WWL, 2023)

For the higher solids content mud (generally > 65% w/w solids) expected for the starter
facility ‘Sunny Day’ breach and both ‘Sunny Day’ and ‘Flood Induced’ breaches for the
ultimate case, rheological data from KCB (2025) were adopted. The dataset is a
combination of recent testing on Wagerup residue at high shear rates (typically > 100 s-1)
with supplementary data from Kwinana residue at lower shear rates (from 1 to 50 s-1)
typical for dam breach. KCB have provided an interpretation of the yield stress curves at a
range of solids contents for the residue mud and are presented in Figure 6-2.

Figure 6-2: Yield Stress Data from Composite Rheological Testing (source: KCB, 2025)
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Hatch carried out a review and combined the various datasets to derive flow curves for
estimation of the Herschel Bulkley parameters as a key input to the TUFLOW modelling.
The results confirmed that the Kwinana residue exhibits higher yield stress at a similar
solids content to the Wagerup residue mud samples and was deemed to be an
appropriate proxy. However minor corrections should be applied when using the Kwinana
dataset to factor in variations in yield stresses at identical solids.

Comparison of the Kwinana and Wagerup residue mud at similar initial yield stress are
presented in Figure 6-3.

(a) Comparison of 65.2% w/w solids

Wagerup Mud to 60.9% w/w solids

Kwinana Mud

(b) Comparison of 66.5% w/w solids

Wagerup Residue to 63.4% and

63.9% w/w solids Kwinana Mud*

* Note that the residue mud from P&C (2024) did not state the exact location of the sample

source but given filter cake was tested in the campaign, it is assumed to be from either Kwinana

or Pinjarra operations.

Figure 6-3: Flow Curves for High Shear Rate Wagerup Sample versus Lower Shear Rate
Kwinana Sample

The ‘Sunny Day’ and ‘Flood Day’ breach simulations were modelled incorporating non-
Newtonian parameters based on mixing of the decant water volume and release mud or
residue sand volume to derive composite blended solids content. The blended material
solids were then compared to available flow curves to determine representative Herschel
Bulkley parameters, which have been presented in Table 6-2 and Table 6-3.
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Figure 6-4: Cross Sectional Schematic of the Breach Surface for a TSF
(Canadian Dam Association, 2021)

The methodology outlined in the CDA guideline (Canadian Dam Association, 2021) for
Type 2A breach cases has been adopted for the SDF scenarios, using the geometry for
the initial scarp with limited erosion and slumping (due to limited decant pond) and Type
1A for the FIB scenarios assuming erosion of the backscarp from inflow of the decant
pond into the failure scarp. The volumes from the geometric modelling were adopted in
the hydrodynamic models to estimate the total breach extent and simulate concurrent
flooding impacts.

The plan and section views for the starter facility are presented in Figure 6-5 and
Figure 6-6, with the ultimate facility plan and section views included in Figure 6-7 and
Figure 6-8.
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(a) Starter Facility SDF Plan View (b) Starter Facility FIB Plan View

Figure 6-5: Starter Facility Breach Backscarp - Plan View
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Figure 6-6: Geometric Breach Section View for Starter Facility
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(a) Ultimate Facility SDB Plan View (b) Ultimate Facility FIB Plan View

Figure 6-7: Ultimate Facility Breach Backscarp - Plan View
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Figure 6-8: Geometric Breach Section View for Ultimate Facility
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6.6 Hydraulic Modelling
A hydrodynamic model was developed in TUFLOW to simulate the hypothetical breach
scenarios of the proposed RSA10 Starter and Ultimate Facility. The hydraulic model
inputs and development are further discussed in Appendix B.

The hydraulic modelling results were used as the basis of the Hypothetical Dam Breach
Assessment (HDBA), discussed in Section 7 and Section 8 for the Starter Facility and
Ultimate Facility, respectively.

7. Results for Starter Facility

7.1 Hypothetical Dam Breach Assessment
A Hypothetical Dam Breach Assessment was undertaken based on the hydraulic
modelling results to inform the social, environmental and economic components of the
Consequence Category Assessment.

7.1.1 Sunny Day Breach
In the Sunny Day scenario, an estimated peak flow of 200 m3/s from a hypothetical dam
breach is expected to discharge from the proposed RSA10 based on the relevant
estimated breach parameters and non-Newtonian parameters. The Sunny Day Breach
hydrograph and accumulated discharge volume is presented in Figure 7-1.

Figure 7-1: Starter Facility Sunny Day Breach Hydrograph
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Figure 7-2: Starter Facility at Crest Elevation of RL 22 m subject to Sunny Day Breach
Maximum Runout Depth and Extents
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Figure 7-4: Inundation Extents under Flood Induced Breach for Starter Facility with Crest at
RL 22 m and concurrent 1 in 100 AEP External Flood Event in the vicinity of RSA10
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7.2 Population at Risk and Potential Loss of Life
Estimation of the PAR for all scenarios in accordance with (ANCOLD, 2012) is provided in
Table 7-4. Where data was unavailable, assumptions were made regarding Average
Annual Daily Traffic (AADT) and speed limits on the roads as specified in the table.

The following assumptions were made regarding the PAR estimation:

 The AADT of Somers Road was assumed to be 10% of AADT on the southwestern
Highway enter in the vicinity of the road, therefore 357 vehicles/day were estimated to
use this road (Main Roads Western Australia, 2020).

 Roads internal to the Alcoa site have an assumed occupancy of two passengers per
vehicle.

 Public roads have an assumed 1.25 passengers per vehicle (Loader, 2017).

 The internal Wagerup road network has been based on proposed operational roads
only. No consideration has been made for roads that may be constructed for the
purpose of future development.

 As discussed in Section 2, the Sunny Day Breach has been modelled with non-
Newtonian parameters to reflect the nature of the material released during a breach.
Assessments have been based on the full extents of the breach and any depth of
breach material is considered to pose a risk due to the material characteristics.

 In accordance with ANCOLD 2012, the Flood Induced Breach results have been
considered up to 12 hours following breach initiation, after which time it is assumed
that the Emergency Action Plan will be implemented and mitigating any further PAR
or PLL.

In addition to the itinerant and permanent PAR considered, borehole monitoring activities
to the west of the facility were also considered; however, assuming seven boreholes
being monitored once a month for 10 minutes resulted in a negligible contribution to PAR
and PLL.

The PLL has been calculated based on the method described in Reclamation
Consequence Estimating Methodology (RCEM) ‘Guidelines for Estimating Life Loss for
Dam Safety Risk Analysis’ (U.S. Department of the Interior Bureau of Reclamation, 2015)
as discussed in Section 2.
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8. Results for Ultimate Facility

8.1 Hypothetical Dam Breach Assessment
A Hypothetical Dam Breach Assessment was undertaken based on the hydraulic
modelling results to inform the social, environmental and economic components of the
CCA.

8.1.1 Sunny Day Breach
In the Sunny Day scenario, an estimated peak flow of 12,476 m3/s from a hypothetical
dam breach is expected to discharge from the proposed RSA10 based on the relevant
estimated breach parameters. The Sunny Day Breach hydrograph and accumulated
discharge volume is presented in Figure 8-1.

Figure 8-1: Ultimate Facility Sunny Day Breach Hydrograph

The maximum flood depth and maximum flood velocity for the entire model extent are
provided in Appendix A. The hydraulic results for this scenario indicate that the flood
extent is relatively localised in the vicinity of the RSA10 and remains on the eastern side
of Somers Road. The area of the maximum flood extent is approximately 0.77 km2 and
the modelled runout distance reaches approximately 0.71 km downstream of the facility.

Based on the aerial imagery, no buildings or critical infrastructure appear to be impacted
in this dam breach scenario; however, the Borehole Inspection Road immediately
downstream of RSA10 and the Farm Access Road to the north are affected. A summary
of the maximum depth and maximum velocity at key locations are provided in Table 8-1.
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Figure 8-2: Ultimate Facility at Crest Elevation of RL 80 m subject to Sunny Day Breach
Maximum Runout Depth and Extents
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8.1.2 Flood Induced Breach
In the Flood Induced Breach scenario, an estimated peak flow of 4,271 m3/s from a
hypothetical dam breach is expected to discharge from the proposed RSA10 based on
the relevant breach parameters calculated. The Flood Induced Breach hydrograph and
accumulated discharge volume is presented in Figure 8-3.

Figure 8-3: Ultimate Facility Flood Induced Breach Hydrograph

Similar to the Starter Facility, modelling of the FIB scenario for the Ultimate Facility has
been modelled as an iterative process as follows:

3. The dam breach has been modelled to as non-Newtonian flow to represent the
extents of the mixed water and residue from within the impoundment only.

4. This final breach surface has then been applied on top of the existing topography and
a Newtonian simulation of the concurrent flooding has been undertaken to
conservatively replicate the total extent of any afflux by interaction of flows.

The maximum flood depth and maximum flood velocity for both the Newtonian and Non-
Newtonian flood extents are provided in Appendix A. These results indicate that the flood
extents are widespread from the RSA10 to the downstream extent of the model at Collins
Pool. The area of the maximum flood extent is approximately 1.70 km2 and the modelled
runout distance reaches approximately 1.1 km. The area of the maximum flood extents is
summarised in Table 8-2.
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Figure 8-4: Inundation Extents under Flood Induced Breach for Ultimate Facility with Crest at
RL 80 m and concurrent 1 in 100 AEP External Flood Event in the vicinity of RSA10
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8.2 Population at Risk and Potential Loss of Life
Estimation of the PAR for all scenarios in accordance with (ANCOLD, 2012) is provided in
Table 8-4. Where data was unavailable, assumptions were made regarding AADT and
speed limits on the roads as specified in the table.

The following assumptions were made regarding the PAR estimation:

 The AADT of Somers Road was assumed to be 10% of AADT on the southwestern
Highway enter in the vicinity of the road, therefore approximately 357 vehicles/day
(Main Roads Western Australia, 2020).

 Roads internal to the Alcoa site have an assumed occupancy of two passengers per
vehicle.

 Public roads have an assumed 1.25 passengers per vehicle (Loader, 2017).

 The internal Wagerup road network has been based on proposed operational roads
only. No consideration has been made for roads that may be constructed for the
purpose of future development.

 As discussed in Section 2, the Sunny Day Breach has been modelled with non-
Newtonian parameters to reflect the nature of the material released during the
breach. Assessments have been based on the full extents of the breach and any
depth of breach material is considered to pose a risk due to the material
characteristics.

 In accordance with ANCOLD 2012, the Flood Induced Breach results have been
considered up to 12 hours following breach initiation, after which time it is assumed
that the Emergency Action Plan will be implemented and mitigating any further PAR
or PLL.

In addition to the itinerant and permanent PAR considered, borehole monitoring activities
to the west of the facility were also considered; however, assuming seven boreholes
being monitored once a month for 10 minutes resulted in a negligible contribution to PAR
and PLL. The PLL has been calculated based on the method described in Reclamation
Consequence Estimating Methodology (RCEM) ‘Guidelines for Estimating Life Loss for
Dam Safety Risk Analysis’ (U.S. Department of the Interior Bureau of Reclamation, 2015)
and is summarised in Figure 8-4.
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8.3.1 ANCOLD (2012) Consequence Category Assessment
The ANCOLD Guidelines on Consequence Categories for Dams (2012) provides a
structured approach to determining Sunny Day Breach and Flood Induced Breach
consequence categories as a result of a possible dam break scenario. The relevant
consequence criteria determined using the ANCOLD (2012) guidelines include the risk to
human life and the severity of damage and loss. An assessment of the RSA10 Ultimate
Facility hypothetical breach against these criteria is presented in the below Sections
8.3.1.1 and 8.3.1.2.

8.3.1.1 Severity of Damage and Loss
The severity of damage and loss due to the breach from the RSA10 is assessed in Table
8-7 based on the available information in this phase.
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9. Uncertainty and Variability

Current practice for design flood estimation generally does not consider the uncertainties
that are introduced when undertaking a Flood Frequency Analysis using short data
records and extrapolating the fitted flood frequency distribution to estimate the less
frequent Annual Exceedance Probability floods. This introduces significant uncertainties
in estimates of the design flood. It is widely acknowledged that there is significant spatial
variation in catchments and temporal and spatial variation in the antecedent catchment
wetness and rainfall events that drive significant flood events.

This project has included the impact of climate change on the rainfall intensity and loss
values in accordance with Australian Rainfall and Runoff (ARR) 2019. However, there are
other unknown factors which may have impacts on this assessment including changes to
the current temporal patterns and changes to the land use of the downstream
environment (e.g., hydraulic structures, roads, bridges and properties).

Additionally, the non-Newtonian parameters to simulate the run-out from a hypothetical
tailings breach are all based on the provided rheological data followed by engineering
judgements which were independently reviewed and endorsed. While these assumptions
may increase the uncertainty of the outcome, the results have been plotted against all
reliable historical data and correlated well with those.
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10. Recommendations

The HDBA was undertaken using the information and resources available at the FEL3
level of definition for the project based on site specific data and Wagerup residue
rheology. In future design phases, including during operations of the facility, the following
recommendations may be undertaken to improve the accuracy of the assessment.

 The GBL GDL003 Guide for Conducting Dam Break Analysis and Assigning
Consequence Categories (Alcoa, 2024) was referred to in completion of this
assessment. The following requirements specified in this guide should be considered
in future design phases:

 Assessment of the alkalinity of the contents of the RSA10 and the impact this has
on the downstream environment through source receptor analysis.

 Sensitivity analyses on input parameters, including breach parameters and
roughness parameters.

 In lieu of geometric information for the Forrest Highway bridge, assumptions based on
the available imagery have been made to reflect the impact of the bridge in the
hydraulic model. It is recommended that a better estimation of geometry and size be
obtained and incorporated into the HDBA in operations phases.

 Calibration of the hydrologic and hydraulic models was excluded from the scope of
the HDBA. It is recommended that historical rainfall and gauge data (Harvey River -
Clifton Park) in the vicinity of the model to be sourced, and the models to be
calibrated gaining higher confidence from the modelling results.

 Several assumptions were made regarding the roads surrounding the RSA10 starter
and ultimate facility for the purpose of estimating the PAR, specifically relating to
AADT, the speed limit and the average number of passengers per vehicle. It is
recommended that more accurate data be obtained and incorporated in future design
phases. Furthermore, assumptions were made about several shed and warehouse
structures within the flood extent of the Flood Induced Breach scenarios in relation to
their purpose and whether permanent PAR may reside at the site. This should be
reviewed in the subsequent revision.

 Inherent in calculating Potential Loss of Life is a broad range of assumptions
regarding the level of threat to persons exposed to flood extents. The RCEM method
was used to calculate the PLL based on the Persons at Risk using a depth velocity
factor. It is recommended that additional factors, including duration of inundation and
time of inundation is also considered as part of PLL calculation.
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The accuracy of the Hypothetical Dam Breach Assessment is limited to the accuracy of
the available input information. Therefore, in future design and operational phases, the
following recommendations are made:

 Collection and incorporation of high-resolution surface elevation data for the entire
model extent.

 Collection and incorporation geometric details for the Forrest Highway bridge within
the model extent.

 Calibration of the hydrologic and hydraulic model to historical data.

 Sourcing more accurate data regarding AADT, speed limits and average number of
passengers per vehicle on the roads surrounding the RSA10.

 Clarification of nature of structures in the downstream flow path of the RSA10 Flood
Induced Breach scenario.

 Further investigation into the non-Newtonian parameters incorporated in the model,
including additional sensitivity analysis on the critical design parameters particularly at
low shear rates typical of a large dam breach.
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Appendix A
Hydrology Modelling
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A.1 Hydrology Modelling

Hydrology studies were undertaken to model the RSA10 catchment and the greater
catchment contributing to Collins Pool for input into the FIB and NF hydraulic models.

A.1.1 RSA10 Hydrology Flood Estimation

The modelled dam breach has been initiated assuming the initial decant pond level
correspond to the Extreme Storm Surge (ESS) based on a 1:1000 AEP 72-hour design
storm event including allowance for a 1:10 AEP wave runup during the sunny day
scenario. The decant pond level for the FIB has been checked for containment of a PMP
(120 hr duration) event and this corresponds with the crest elevation of the ultimate
facility. Therefore, a crest flood scenario has been adopted in the FIB analysis.

A 1 in 1,000 (0.1%) AEP event was considered for the Starter Facility, and a the 1 in
1,000,000 AEP event for the Ultimate Facility, considered design events for flood inflow
assessments in accordance with (ANCOLD, 2000).
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A.1.2 Collins Pool Hydrology Flood Estimation

Estimation of design flood hydrographs for the Collins Pool catchment were generated for
the purpose of concurrent flooding in the FIB and NF scenarios. A 1 in 100 (1%) AEP
event was applied for concurrent flooding. This event was considered the most critical
design event as it produces the highest incremental difference between the Flood
Induced Breach and No Breach scenarios. Simulation was performed using the runoff-
routing modelling software RORB Version 6.52 (HARC, 2024), which estimates flood
hydrographs from rainfall, incorporating rainfall excess and catchment routing including
storage structures. Newtonian flows were assumed for the hydrology model.

The catchment contributing to the RSA10 and the 27 km downstream flow path to Collins
Pool was delineated and has been presented in Figure A-12-1. The total catchment area
of Collins Pool is approximately 1,272 km2.

Figure A-12-1: RSA10 Catchment Delineation

A.1.3 Design Rainfall

The latest Intensity-Frequency-Duration (IFD) data was sourced from the Bureau of
Meteorology (BoM) (Bureau of Meteorology, 2016) for the 1 in 100 AEP. As the area of
the Collins Pool catchment is greater than 20 km2, a spatially varying rainfall was applied
to the model. Rainfall depths at the Collins Pool catchment centroid (-32.955, 115.940)
are referenced in Table A-12-1. As per discussion in Section 6.1, design rainfall depths
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A.1.6 Identification of Critical Event

The RORB modelling results for Collins Pool were assessed at the location of the Forrest
Highway, as this location was anticipated to be the critical location for PAR in the NF and
FIB scenarios. A 24-hour event was identified to critical for both the Starter Facility
concurrent flooding (based on the present-day condition) and the Ultimate Facility
concurrent flooding (based on climate change for the year 2060 and SSP2). The
hydrograph for the critical concurrent event for the Ultimate Facility is provided in
Figure A-12-2.

Figure A-12-2: Critical Concurrent Flooding Event for the Ultimate Facility at the Location of
the Forrest Highway (1 in 100 AEP)
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Appendix B
Hydraulic Modelling Inputs
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B.1 Hydraulic Modelling

The hydraulic assessment undertaken for the preliminary HDBA has been conducted
using the modelling software TUFLOW (Build: 2025.0.0). TUFLOW is a hydrodynamic,
dynamically linked two-dimensional (2D) hydraulic modelling software that can represent
complex hydraulic structures, floodplain storage and floodplain/channel interaction
(TUFLOW, 2018). A 10 m grid cell size was used for the dam failure models and a 20 m
grid cell size was used for the concurrent flooding models, all with quadtree to refine cells
to 5m to replicate the hydraulic features at an appropriate level of accuracy while
maintaining practical run time.

The Sunny Day Breach and Flood Induced Breach hydraulic assessments have been
undertaken based on non-Newtonian fluid parameters as discussed in Section B.1.1.4.
The Concurrent Flooding and No Failure scenarios have been undertaken based on
Newtonian fluid parameters (water).

The FIB scenario for both the Starter and Ultimate Facilities have been modelled as an
iterative process as follows:

5. The dam breach has been modelled to as non-Newtonian flow to represent the
extents of the mixed water and residue from within the dam only.

6. This final breach surface has then been applied on top of the existing topography and
a Newtonian simulation of the concurrent flooding has been undertaken to
conservatively replicate the total extent of any afflux by interaction of flows.

This assumption will provide a conservative result for flood impacts downstream.
TUFLOW was used to create a hydrodynamic model of the assessment study area to
simulate the dam failure scenarios discussed in Section 5.1. Key inputs further to the
hydraulic model are discussed in Sections B.1.1.1 to B.1.1.7.

B.1.1 Hydraulic Model Inputs

B.1.1.1 Model Extent

The 5 m surface data (Geoscience Australia, 2015) sourced for this project covers the full
extent of the hydraulic model, ranging from the location of the RSA10 to Collins Pool
(approximately 27 km downstream).
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Appendix C
Hydraulic Modelling Results - Starter

Facility
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Appendix D
Hydraulic Modelling Results - Ultimate

Facility
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Appendix E
ANCOLD CCA Requirements












