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Terms of Reference 

This Chapter has been prepared in response to section 9.4 of the Terms of Reference (TOR) for the Saint 

Elmo Vanadium Project. Table 7.1 provides a cross-reference for section 9.4 of the TOR and the relevant 

section in this Environmental Impact Statement (EIS). 

Table 7.1:  TOR Cross-reference 

TOR Requirements Section of the EIS 

Conduct the impact assessments on regulated structures in accordance with the 
department’s EIS information guideline—Regulated structures, the department’s 
Guideline on Structures which are dams of levees constructed as part of 
environmentally relevant activities, and the department’s Manual for assessing 
hazard consequence categories and hydraulic performance of structures. 

Sections 7.2.2 and 7.6 

Describe the purpose of all dams or levees proposed on the proposed project site. 
Show their locations on appropriately scaled maps, and provide plans and cross-
sections, illustrating such features as embankment heights, type of construction 
proposed and quantities and potential sources of construction materials required, 
spillways, discharge points, design storage allowances, and maximum volumes. 
Describe how storage structures and other infrastructure would be sited to avoid or 
minimise risks from flooding and hydrological features (e.g. water courses, 
catchments and groundwater flow), geological and landform features (e.g. fault 
zones), soil characteristics. 

Section 7.4 and 
Figures 7.1 to 7.7 

Where proposed project infrastructure comprises dams or other structures for storing 
potentially hazardous materials, undertake a consequence category assessment for 
each dam or levee, according to the criteria outlined in the department’s Manual for 
assessing consequence categories and hydraulic performance of structures. The 
assessment must be undertaken for the three different failure event scenarios 
described in the department’s manual, i.e. for seepage, overtopping and dam break. 
Regulated structures must comply with the Manual for assessing consequence 
categories and hydraulic performance of structures in accordance with schedule 5, 
Table 2 of the EP Regulation1. 

Sections 7.5 and 7.6 

Following the consequence category assessment, determine the consequence 
category (‘low, significant, or high’) according to Table 1 of the department’s Manual 
for assessing hazard categories and hydraulic performance of structures and provide 
certified copies of the consequence category determination for each of the proposed 
dams or levees assessed. 

Certified CCAs have been 
completed in Table 7.7 
(certification provided in 
Section 9.1 of Appendix A16) for 
the purpose of the EIS. As part of 
the detailed design process a 
revised CCA will be undertaken 
and certified for each structure. 

Describe how risks associated with dam or storage failure, seepage through the floor, 
embankments of the dams, and/or with overtopping of the structures will be avoided, 
minimised or mitigated to protect people, property and the environment. 

Sections 7.7 and 7.8. 

Source: DES 2018

 

1   The EP Regulation has been updated since the ToR was published (Environmental Protection Regulation 2019). The 
reference to Schedule 5, Table 2 is now Schedule 8, Part 3, Division 2. 
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7 Regulated Structures 

The purpose of this Chapter is to describe the regulated structures that form part of the Saint Elmo 

Vanadium Project (the Project). The Chapter discusses the risk of failure of regulated structures and 

demonstrates how these will be met by the Project during construction, operation and decommissioning 

following the completion of the Project. 

The Chapter is developed in accordance with the Project’s Final Terms of Reference (TOR) and addresses 

relevant legislation, criteria and guidelines, the assessment method, the existing environment, and 

identifies potential impacts and associated mitigation measures for the construction, operation and 

decommissioning of the Project. This Chapter is supported by a technical report, which is provided in 

Appendix A16 – Surface Water Technical Assessment Report.  

This Chapter should be read in conjunction with Chapter 6 – Water and Chapter 20 – Offsite Water 

Storage Facility and Associated Infrastructure, detailing surface water and groundwater impacts for the 

Project as well as the proposed water infrastructure associated with the Project. 

7.1 Project Overview 

Multicom Resources Limited (Multicom) is seeking to develop the Saint Elmo Vanadium Project (the 

Project) for the purposes of mining and processing vanadium pentoxide (V2O5) and alternative 

vanadium-based products. The Project proposes to take advantage of the increasing supply gap 

associated with high-strength steel production, the growth market of vanadium batteries and the 

emergence of vanadium based compounds as a revolutionary metal in new technologies. There is an 

increasing global demand for lighter weight and higher strength steels as well as an increasing global 

demand for renewable and reliable energy, making vanadium a valuable resource. 

The Project will consist of a shallow open cut mine, ranging in depth from 20 to 40 m (depending on 

depth of overburden), with associated dump and haul operations in order to obtain access to large 

known deposits of vanadium bearing sedimentary material. Strip mining is proposed to be carried out 

sequentially from mining panels along the north-south axis of Mining Lease Application (MLA) 100162, a 

greenfield site. Once the material is removed, the panel will be back filled with beneficiated gangue and 

overburden material, then contoured and sheeted with topsoil. Subsequently, revegetation with native 

species or as otherwise agreed with relevant stakeholders will take place.  

Operational production is scalable and based on market demand, with an initial target of 5,000-10,000 

tonnes per annum (tpa) and a maximum tonnage of 20,000 tpa V2O5 product over at least a 30 year 

mine life. Run of Mine (ROM) operations to produce the maximum 20,000 tpa will be up to 15 million 

tpa. Mine processing will occur onsite, with overburden and process tailings that are unsuitable to go 
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directly into the mined pit, managed in a Tailings Storage Facility (TSF). The assessment of impacts 

within this Environmental Impact Statement (EIS) is based on the conservative maximum tonnage of 

20,000 tpa. 

MLA100162 is located approximately 25 kilometres (km) east of Julia Creek in the priority North West 

Minerals Province of north western Queensland, within the McKinlay Local Government Area (LGA). The 

area of MLA100162 is approximately 8,882 hectares (ha).  

In order to support mining activities, an operating water supply will be stored in an Offsite Water 

Storage Facility (OWSF). The OWSF and associated infrastructure are located approximately 21 km to 

the east of MLA100162. A water entitlement to harvest from the Flinders River is through the 

Department of Natural Resources, Mines and Energy (DNRME). The OWSF and associated infrastructure 

comprise three separate mine (infrastructure) lease components: MLA100244 – OWSF infrastructure 

area, MLA100245 – pipeline from OWSF to Project site and MLA100246 – aqueduct from the OWSF to 

Flinders River. The assessment of impacts associated with the OWSF and infrastructure is through this 

EIS.  

7.1.1 OWSF and Associated Infrastructure 

Multicom proposes to establish an OWSF and associated infrastructure to support the water demand for 

the Project. The OWSF and associated infrastructure comprise three mine (infrastructure) lease 

components, namely:  

▪ MLA100244 – OWSF infrastructure area; 

▪ MLA100245 – pipeline route from OWSF to Project site (MLA100162); and 

▪ MLA100246 – aqueduct from OWSF to Flinders River. 

It is noted that these lease areas are additional to the Project area (MLA100162). The purpose of 

MLA100244 (OWSF), MLA100245 (pipeline) and MLA100246 (aqueduct) is to support MLA100162 

(Project area). These leases are required to secure tenure and support the relevant permitting process. 

Multicom had commenced a process to seek approval for the OWSF and associated infrastructure under 

the McKinlay Shire Planning Scheme 2019. However, following extensive consultation with the 

Department of Environment and Science (DES) and the DNRME following submission of the original EIS, 

an alternative approach was agreed as being consistent with the intended use of the facility to seek 

tenure through the Mineral Resources Act 1989 (MR Act). This then resulted in the three mining lease 

applications for the OWSF and associated infrastructure.  

Assessment and approval of the proposed OWSF and associated infrastructure will be through this EIS 

with the DES as the Administering Authority for an Environmental Authority application under the 

Environmental Protection Act 1994 (EP Act).  
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Further details and impacts associated with the OWSF and associated pipeline have been included 

within Chapter 20. 

7.2 Relevant Legislation, Criteria and Guidelines 

7.2.1 State Legislation 

7.2.1.1 Environmental Protection Act 1994 

The objective of the Environmental Protection Act 1994 (EP Act) is to protect Queensland's environment 

and to promote ecologically sustainable development. The EP Act defines a General Environmental Duty 

under which all persons in Queensland have a responsibility to not carry out an activity that causes or is 

likely to cause environmental harm, and to take all reasonable and practicable measures to prevent or 

minimise the harm. 

The EP Act also regulates Environmentally Relevant Activities (ERAs). ERAs are activities that require an 

Environmental Authority (EA) prior to activities commencing. Resource activities (mining) are defined 

under the EP Act as a resource ERA for which an EA is required.  

7.2.2 Guidelines and Manuals 

7.2.2.1 EIS Information Guideline – Regulated Structures 

The EIS Information Guideline – Regulated Structures (DEHP n.d.) supports the TOR by providing 

guidance for the preparation of an EIS Regulated Structures chapter. The guideline provides a checklist 

to address impacts and management measures for the construction of dams, levees or voids. 

7.2.2.2 Guideline on Structures which are Dams or Levees Constructed as Part of Environmentally 

Relevant Activities 

The DES Guideline – Structures which are dams or levees constructed as part of environmentally relevant 

activities, Version 9.00 (2019) provides a method of assessment for the design, construction, operation, 

modification and decommissioning of regulated structures associated with ERAs at the Project. This 

guideline also provides suggested conditions for inclusion in an EA or Development Application (DA) 

approvals to manage environmental and safety requirements for regulated structures.  

7.2.2.3 Manual for Assessment Consequence Categories and Hydraulic Performance of Structures 

The Manual for assessing consequence categories and hydraulic performance of structures, Version 5.02 

(2016) provides an assessment method for the consequence categorisation and hydraulic performance 

for regulated structures that form part of an activity that require an EA or DA. The consequence 

categories are based on varying levels of failure scenarios for regulated structures, such as seepage, 

overtopping and dam breakages. The manual also outlines hydraulic performance criteria so regulated 

structures can be conditioned and managed to avoid failure.  
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7.3 Environmental Objective and Performance Outcomes 

7.3.1 Environmental Objective 

The environmental objective relevant to water, as described in the TOR of the Project is:  

▪ 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.  

7.3.2 Performance Outcomes 

The Project would achieve the following performance outcomes, relevant to regulated structures, as 

identified in Schedule 8, Part 3, Division 2 of the Environmental Protection Regulation 2019 (EP 

Regulation): 

▪ All storage provided for hazardous contaminants includes secondary containment to prevent or 

minimise releases to the environment from spillage or leaks;  

▪ Regulated structures comply with the ‘Manual for assessing consequence categories and 

hydraulic performance of structures’ published by the department; 

▪ Containers are provided for the storage of hazardous contaminants that are secured to prevent 

the removal of the containers from the site by a flood event; 

▪ The design of the facility prevents or minimises the production of hazardous contaminants and 

waste; and 

▪ If the production of hazardous contaminants and waste is not prevented or minimised, the 

design of the facility contains and treats hazardous contaminants rather than releasing them. 

7.4 Current and Proposed Infrastructure 

7.4.1 Existing Regulated Structures 

There are no regulated structures currently on the Project site, however there is one farm dam located 

along an unnamed tributary of Julia Creek, which typically flows from east to west. The farm dam will be 

progressively mined and rehabilitated to a final land use, as agreed upon with the landowner at the time 

of decommissioning.  

7.4.2 Proposed Water Management System 

The water management system for the Project has been developed to ensure there is acceptable 

containment and distribution of water, while minimising any potential environmental impacts and 

protection of environmental values (Engeny 2020).  

The surface water management system for the Project is comprised of the infrastructure outlined in 

Table 7.2. However, not all structures will remain onsite for the life of mine (e.g. sediment dams will be 
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constructed as needed, following the progression of mining and rehabilitation activities (Figures 7.1  

to 7.7). 

Table 7.2:  Surface Water Management System Infrastructure 

Clean Water Management 
System 

Dirty Water Management 
System 

Mine / Process Water 
Management System 

Other 

▪ Horse Creek Pit 

Protection Levee; 

▪ Stage 1 Waterway 

Redirection (Horse 

Creek Tributaries);  

▪ Stage 2 Waterway 

Redirection (Horse 

Creek Tributaries); and 

▪ OWSF and associated 

infrastructure 

▪ Water supply dam; and 

▪ Sediment dams 1 – 17 

for overburden 

catchments and 

disturbed areas on site. 

 

▪ Raw water dam; 

▪ MIA sediment dam; 

▪ Mine water dam; 

▪ Active mining pits (pits 

are dewatered after rain 

/ flood events); 

▪ Tailings Storage Facility 

(TSF); and 

▪ Evaporation pond. 

▪ Pump and pipe / drain 

network to transfer 

water around the site. 

The water management system and infrastructure outlined in this chapter have been designed to 

minimise impacts on the receiving environment and environmental values by:  

▪ Maximising reuse of processing water;  

▪ Maximising utilisation of dirty or mine water collected onsite for dust suppression or processing 

use where possible; 

▪ Segregation of surface water into three water categories (clean, dirty and mine/process water – 

refer to Section 7.4.3 for further definition) in order to minimise changes to the hydrological 

regime of the receiving environment and maximise water re-use. This will be achieved by:  

- Use of clean water drains to collect clean water runoff and redirect it around processing 

infrastructure and pits 

- Capturing dirty water runoff from disturbed and newly rehabilitated areas into sediment 

dams 

- Containment of mine water from pits into a dedicated storage area (Mine Process 

Water Dam) 

- Containment of mine processing waste and decant liquids from the processing plant  

within the TSF and evaporation pond, respectively.  

Engeny (2020) have designed the above strategy to ensure the water management system for the 

Project maintains the environmental objectives and outcomes listed in the TOR for all three water 

aspects; water quality, water resources and flooding. 

 

7.4.3 Surface Water Categories 

There are three types of surface water categories that will be contained and used for the Project. These 

categories are: 
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▪ Clean water: refers to surface water diverted around or through the Project without mixing with 

dirty or mine water (e.g. runoff from rehabilitated areas and raw water supply); 

▪ Dirty water: water generated from runoff of disturbed areas such as, waste rock, hardstand, 

roads and rehabilitation that is not established or managed with erosion and sediment control 

measures. Dirty water is mostly contaminated by sediment; and 

▪ Mine / process water: this includes water used or affected by mining activities, such as, pit 

water, tailings dam water or processing water, and any surface water in contact with these 

waters. 

All surface water management system infrastructure is shown in various stages of the Project life in 

Figures 7.1 to 7.7.  

 

  



Figure 7.1
Year 1 Hydrology and 

Water Management Infrastructure
BE180134.01 Rev 3 May 2020

Multicom Resources Limited
Saint Elmo Vanadium Project
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Figure 7.2
Years 5 & 6 Hydrology and Water

Management Infrastructure
BE180134.01 Rev 3 May 2020

Multicom Resources Limited
Saint Elmo Vanadium Project
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Figure 7.3
Years 10 Hydrology and Water

Management Infrastructure
BE180134.01 Rev 3 May 2020

Multicom Resources Limited
Saint Elmo Vanadium Project©
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Figure 7.4
Year 15 Hydrology and Water

Management Infrastructure
BE180134.01 Rev 3 May 2020

Multicom Resources Limited
Saint Elmo Vanadium Project
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Figure 7.5
Year 20 Hydrology and Water

Management Infrastructure
BE180134.01 Rev 3 May 2020

Multicom Resources Limited
Saint Elmo Vanadium Project
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Figure 7.6
Year 25 Hydrology and Water

Management Infrastructure
BE180134.01 Rev 3 May 2020
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Figure 7.7
Year 30 Hydrology and Water

Management Infrastructure

BE180134.01 Rev 3 May 2020

Multicom Resources Limited
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7.4.3.1 Clean Water Management System 

The clean water management system captures clean, non-mine affected water, from around and within 

the Project site. The purpose of the system is to minimise impacts on the local hydrological regime and 

water quality of the receiving waterways by reducing the volume of water being contaminated by the 

dirty and mine / process water management systems, requiring treatment (refer Section 6 in 

Appendix A16). 

The clean water management system will consist of open drains and bunds to redirect localised flow 

around pits and infrastructure, such as the out-of-pit dump. Levees or drainage channels will also be 

required to provide flood ingress protection for the pits at various stages of mining. These structures will 

be designed such that clean water is directed around the disturbed areas into the natural channel 

downstream of the pits. Progressive rehabilitation will also reduce the production of dirty or mine 

water, which in turn reduces the impact on the water quality of receiving waters.  

The OWSF and associated infrastructure are categorised as clean water structures as their function is to 

harvest and store surface water from the Flinders River, and supply this to the Project. The OWSF will 

supply sufficient water to the mine site to meet processing water demands. 

The design of clean water infrastructure ensures that the natural catchment runoff can be redirected 

through the Project following rain events consistent with the streamflow regime of the receiving 

environment. Table 7.3 describes the features and structures which form the clean water management 

system at the Project. 

Table 7.3:  Clean Water Management System Features 

Feature / Structure Function Key Details 
Horse Creek Levee 1 in 1,000 year pit protection of the western 

pit from years 23 to 25 from inundation from 
Horse Creek.  
The function of the levee will not hinder fish 
passage through Horse Creek. 

Length of levee ~ 2,600 metres (m)  
1 m freeboard above 1 in 1,000 year 
flood level.  

Stage 1 Waterway Redirection Redirection of western portion of central 
unnamed tributary to drain around the mine 
footprint. 

Drainage channel that is representative 
of existing tributary characteristics will 
be constructed using rehabilitated spoil, 
to direct runoff into its pre-existing 
catchment.  
There are no waterway barriers 
proposed as part of the channel 
redirections, as such fish passage should 
be unaffected.  

Stage 2 Waterway Redirection Redirection of eastern portion of central 
unnamed tributary to drain around the mine 
footprint. 

OWSF and Associated 
Infrastructure 

Divert and store surface water from the 
Flinders River, which will be pumped to the 
Project via a buried pipeline to supply 
processing water demands. The pipeline will 
run from the OWSF 24 km south-west to the 
Project site.   

A Diversion Channel that will act as an 
aqueduct, will divert streamflow from 
the Flinders River and pump it to a four 
cell, off-river, turkey’s nest earthfill dam 
(OWSF). Fourteen 2 m wide control 
gates and pipelines will control the flow 
to a 1,400 megalitres per day (ML/day) 
pump station. 

Source: Engeny 2020; Grabbe Contracting 2020. 
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7.4.3.2 Dirty Water Management System 

All sediment dams are sized to contain runoff generated by a 24 hour storm event with a 1 in 5 year 

Average Recurrence Interval (ARI) event plus 50 percent of settling volume for sediment storage 

(Engeny 2020). This is in accordance with the International Erosion Control Association (IECA) Best 

Practice Erosion and Sediment Control (BPESC) 2008 guideline by a suitably qualified and experienced 

person and constructed within the Project area to capture runoff from disturbed areas within the site. 

As such, there is no further expected authorisation required for dirty water overflows from sediment 

dams when operated in accordance with this design basis and under a future WMP/ESCP. 

The sediment dams will be constructed following the progression of each mine pit to manage runoff 

from newly established rehabilitation areas for a period of at least five years, or until rehabilitation is 

successfully established (Engeny 2020). Placement of sediment dams have been determined based on 

topographical low points within the Project area, however, prior to their construction, the location and 

sizing of these sediment dams will be reassessed and confirmed to ensure their optimisation, as mining 

operations progress. 

While the dams will be designed to capture runoff across the site, it may be possible (in the event of a 

heavy rainfall event) for uncontrolled overflow from the dams to occur (refer Figure 7.8 for uncontrolled 

overflow locations). To deter these events from occurring, management measures including (but not 

limited to) pre-wet season management coordination meetings will be held to discuss water 

management measures across the site in order to reduce the potential for uncontrolled overflow 

events. In addition, dirty water contained in sediment dams may be opportunistically used for 

operational purposes (i.e. dust suppression) and will be used preferentially instead of drawing from the 

OWSF. 

Table 7.4 describes the features and structures which form the dirty water management system at the 

Project. 

Table 7.4:  Dirty Water Management System Features 

Feature / Structure Function Key Details 

Water Supply Dam  Capture of both clean and dirty water 
catchments to supplement Project water 
demands and treatment of dirty water 
runoff.  

Constructed as an embankment dam on the 
western MLA100162 boundary downstream of 
the two unnamed tributaries in the southern 
portion of site.  

In-field sediment dams  
(Sediment Dams 1-17)  

Capture of dirty runoff from active spoil 
and rehabilitated spoil areas. Rehabilitated 
catchment is required to be sediment and 
erosion managed for at least five years 
after completion or until rehabilitation is 
established.  

Sized to contain the runoff generated by a 24 
hour storm event with a 1 in 5 year ARI event 
(DES 2016) plus 50 percent of settling volume 
for sediment storage (as per International 
Erosion Control Association Guidelines).  

Source: Engeny 2020 
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7.4.3.3 Mine and Process Water Management System 

Mine and process water is managed separately and to a higher standard than dirty water (in which the 

only expected contaminant of concern is sediment). This water includes all water collected within the 

open pits and any water used or produced from the processing plant. Mine water also includes any 

entrained water from the processing waste streams that are thought to contain potentially soluble 

contaminants, which would be disposed of separately.  The mine water management system has been 

designed to contain mine water in addition to wet season inflows and a buffer volume to prevent 

overflows and it is not proposed to release mine water directly to the receiving environment due to the 

potential presence of contaminants. As a result, no controlled mine water release structures are 

proposed.    

Table 7.5 describes the features and structures which form the mine / process water management 

system at the Project. The raw water dam, TSF, evaporation pond, MIA sediment dam and mine water 

dam are all located outside of the 1 in 1,000-year ARI flood extents and will be designed such that 

seepage does not interact with surface or groundwaters (Engeny 2020). 

Water collected within the open pits from rain events will be dewatered to the dedicated mine water 

dam. There is negligible groundwater ingress expected into the open pits due to the shallow pit depth 

and high evaporation rates (refer Part 2, Chapter 6 for further details).  

Raw water will be stored in a 115 ML raw water dam, sized to supply five days demand and anticipated 

future process plant expansion. It is treated as a mine water dam as it may be supplemented with mine 

water, if required.  

The MIA sediment dam may similarly receive and treat mine water prior to this water being transferred 

to the raw water dam for re-use in the processing plant. Due to the potential for dirty water to be mixed 

with mine water, the MIA sediment dam is treated as a mine water dam with the associated 

containment and operational requirements (Engeny 2020).  

The TSF and evaporation pond do not interact with other site water infrastructure and the design 

containment standard for both structures eliminates overflow in up to a 1 in 100-year ARI event. Water 

from the TSF and evaporation pond cannot be transferred to other site storages with lower containment 

standards (Engeny 2020). 
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Table 7.5:  Mine and Process Water Management System Features 

Feature / Structure Function Key Details 
Raw Water Dam  Turkey’s nest-style dam to store five days of 

processing supply demand including both raw 
and recycled feed.  
Primary storage for water collected at the OWSF.  

Capacity to store five day supply to process 
plant.  
Storage volume required to be increased or the 
dam duplicated when processing throughput 
increases.  
The adopted design basis is to contain all 
modelled inflows such that no uncontrolled 
overflows occur in less than a 1 in 100-year ARI 
event. 

MIA Sediment Dam  Capture of dirty runoff from the mine 
infrastructure area, ROM and rejects stockpile.  

Constructed as an embankment dam 
downstream of the MIA area. Manages runoff 
from the processing area, ROM and coarse 
rejects stockpile.  
The adopted design basis is to contain all 
modelled inflows such that no uncontrolled 
overflows occur in less than a 1 in 100-year ARI 
event. 

Mining Pits  Mineral extraction is primary function. Pits are 
dewatered after all rain events.  

Pit floor typically 50 m wide with specified 
batters. Mining depth within the pits will be up 
to 40 m. 
The adopted design basis is to contain all 
modelled inflows this is supported by water 
balance modelling of the Mining Pits predicting 
there would be no overflow events.  

TSF The TSF will be comprised of three staged cells 
that provide storage of the dewatered fine waste 
stream from the processing plant. 

The three TSF cells are proposed to be 
constructed through excavation and above 
ground embankment methods. The cells will be 
clay lined, and excavated to a maximum depth 
of approximately 15.5 m below ground level. 
Embankments will be built up above ground to 
create a maximum depth of 21 m (plus 1 m 
freeboard)and sized to contain a 1 in 100-year 
ARI event. 

Evaporation Pond Mostly excavated storage for the storage of 
decanted liquids from the TSF. 

HDPE lined storage with an approximate depth 
of 2.5 m (plus 1 m freeboard), sized to contain a 
1 in 100-year ARI event . It should be noted that 
while the storage volume is large, it is not 
expected to contain large volumes of water due 
to its function as an evaporation pond. 

Mine Water Dam  Turkeys nest style dam used as intermediary 
storage for dewatered inventory from the pits.  

Sized to receive pit dewatering volumes and 
runoff allowance. 
The adopted design basis is to contain all 
modelled inflows. Water balance modelling of 
the Mine Water Dam predicts no overflow 
events will occur at this structure.  

Source: Engeny 2020 

Additional information regarding the mine and process water management system is detailed in  

Section 6.3.3 of Appendix A16. 
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7.5 Assessment Methodology 

The term regulated structures includes land-based containment structures, levees, bunds and voids, but 

not a tank or container designed and constructed to an Australian Standard that deals with strength and 

structural integrity. Regulated structures onsite will contain clean, dirty and mine water.  

Relevant structures are required to be assessed with a consequence category in accordance with the 

Manual for assessing consequence categories and hydraulic performance of structures (the Manual) 

(Department of Environment and Heritage Protection (DEHP (now DES) 2016) and the TOR. Structures 

may be assessed as being in one of three consequence categories: low, significant or high (DES 2016). 

Where categorised as a significant or high consequence, the structure is referred to as a regulated 

structure.  

The Manual describes requirements for consequence category assessment (CCA) and certification of the 

design of regulatory structures, constructed as part of ERAs under the EP Act. The Manual requires the 

assessment of the consequences of the following failure event scenarios (DES 2016):  

▪ ‘Failure to contain – seepage’ – spills or releases to ground and / or groundwater via seepage 

from the floor and/or sides of the structure; 

▪ ‘Failure to contain – overtopping’ – spills or releases from the structure that result from loss of 

containment due to overtopping of the structure; and 

▪ ‘Dam break’ – collapse of the structure due to any possible cause.  

For each failure event scenario the consequences need to be assessed for the following categories of 

harm: 

▪ Harm to humans; 

▪ General environmental harm; and 

▪ General economical loss or property damage. 

The consequence category for each type of harm has been assigned based on the severity of harm as 

defined in Table 7.6 (as per Table 1 of the Manual and outlined in Table 9.1 of Appendix A16). 

Table 7.6:  Consequence Category Assessment Criteria (Table 1 of the Manual) 

Environmental 
Harm 

Consequence Category 
High Significant Low 

Harm to Humans Location such that people are 
routinely present in the failure path 
and if present loss of life to greater 
than 10 people is expected1. Note: 
The requirement to consider the 
location of people in the failure path 
is only relevant to the ‘dam break’ 
scenario. 

Location such that people are 
routinely present in the failure path 
and if present loss of life to 1 person 
or greater but less than 10 people is 
expected1. Note: The requirement to 
consider the location of people in 
the failure path is only relevant to 
the ‘dam break’ scenario. 

Location such that people are not 
routinely present in the failure path 
and loss of life is not expected1. 
Note: The requirement to consider 
the location of people in the failure 
path is only relevant to the ‘dam 
break’ scenario. 

Location such that contamination of 
waters (surface and/or 

Location such that contamination of 
waters (surface and/or 

Location such that contamination of 
waters (surface and/or 
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Environmental 
Harm 

Consequence Category 

High Significant Low 
groundwater2) used for human 
consumption could result in the 
health of 20 or more people being 
affected3. 

groundwater2) used for human 
consumption could result in the 
health of 10 or more people but less 
than 20 people being affected. 

groundwater2) used for human 
consumption could result in the 
health of less than 10 people being 
affected. 

General 
Environmental 
Harm 

Location such that:  

a) Contaminants may be released 
to areas of MNES, MSES or HEV 
waters that are not already 
authorised to be disturbed to at 
least the same extent under 
other conditions of this authority 
subject to any applicable offset 
commitment (Significant Values); 
and  

b) Adverse effects4 on Significant 
Values are likely; and  

c) The adverse effects are likely to 
cause at least one of the 
following:  
i) Loss or damage or remedial 

costs greater than 
$50,000,000; or 

ii) Remediation of damage is 
likely to take 3 years or 
more; or 

iii) permanent alteration to 
existing ecosystems; or 

iv) The area of damage 
(including downstream 
effects) is likely to be at 
least 5 km2. 

Location such that contaminants 
may be released so that adverse 
effects (that are not already 
authorised to be disturbed to at least 
the same extent under other 
conditions of this authority subject 
to any applicable offset 
commitment) either:  

a) Would be likely to be caused to 
Significant Values but those 
adverse effects would not be 
likely to meet the thresholds for 
the High consequence category 
and instead would be likely to 
cause at least one of the 
following:  
i) Loss or damage or remedial 

costs greater than 
$10,000,000 but less than 
$50,000,000; or 

ii) Remediation of damage is 
likely to take more than 6 
months but less than 3 years; 
or 

iii) Significant alteration to 
existing ecosystems; or 

iv) The area of damage 
(including downstream 
effects) is likely to be at least 
1 km2 but less than 5 km2. 

OR 
 
b) Would be likely to be caused to 

environmental values classed as 
slightly or moderately disturbed 
waters5, wetland of general 
ecological significance6, riverine 
areas, springs or lakes and 
associated flora and fauna 
(Moderate Values), and the 
adverse effects are likely to cause 
at least one of the following:  
i) Loss or damage or remedial 

costs greater than 
$20,000,000; or 

ii) Remediation of damage is 
likely to take more than 1 
year; or  

iii) Significant alteration to 
existing ecosystems; or  

iv) The area of damage 
(including downstream 
effects) is likely to be at least 
2 km2. 

 

Location such that either:  

a) Contaminants are unlikely to be 
released to areas of Significant 
Values or Moderate Values; or  

b) Contaminants are likely to be 
released to those areas, but 
would be unlikely to meet any of 
the minimum thresholds 
specified for the Significant 
Consequence Category for 
adverse effects 

General economic 
loss or property 
damage 

Location such that harm (other than 
a different category of harm as 
specified above) to third party assets 
in the failure path would be 
expected to require $10 million or 
greater in rehabilitation, 

Location such that harm (other than 
a different category of harm as 
specified above) to third party assets 
in the failure path would be 
expected to require $1 million and 
greater but less than $10 million in 

Location such that harm (other than 
a different category of harm as 
specified above) to third party assets 
in the failure path would be 
expected to require less than $1 
million in rehabilitation, 
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Environmental 
Harm 

Consequence Category 

High Significant Low 
compensation, repair or rectification 
costs7. 

rehabilitation, compensation, repair 
or rectification costs7. 

compensation, repair or rectification 
costs7. 

1. ‘People routinely present in the failure path’ could be considered to be people who occupy buildings or other places of occupation that lie 
within the failure impact zone. For the purposes of this Manual, this should refer to people other than site personnel engaged by the resource 
operation and located on the tenements and tenure associated with the resource operation; for other ERAs, it would be the ‘premises referred to 
in the authority’. It should be noted that while this is appropriate for the assessment of consequence categories in accordance with this Manual, 
adherence to the requirements of this Manual does not limit, amend or change in any way, any other requirements to be complied with under 
relevant health and safety acts or legislation that requires the safety of site personnel to be considered. 

2. When considering potential impacts on groundwater, it is not envisaged that a full hydrogeological assessment will be required in all cases. 
Any consideration of potential impacts on groundwater systems should consider the water quality of the potential receiving aquifer as well as 
the quality of fluid stored in the regulated dam. Existing groundwater drawdown in areas surrounding resource operations (e.g. drawdown as a 
result of mine pit or underground mine dewatering) can also be considered when assessing the consequence of dam seepage on groundwater 
systems. 

3. 'An adverse effect on human health means a physiological effect on human health and does not include an impact on the quality of 
downstream water that merely negatively affects taste and which is unlikely to cause persons to become physically ill. 

4. Adverse effects includes chronic and acute effects where an acute effect is on living organism/s which results in severe symptoms that develop 
rapidly, and a chronic effect is an adverse effect on a living organism/s which develops slowly. In some instances, it may be necessary to carry 
out or reference existing ecological/toxicological studies to assess the impacts of contaminants on living organisms. 

5. See Water EPP for definitions. 

6. Wetland of general ecological significance’ means a wetland shown on a map of referable wetland as a ‘general ecologically significant 
wetland’ or ‘wetland of other environmental value’. 

7. This does not include the holder’s own mine or gas production, on-site industrial or commercial assets, the holder’s workers’ accommodation, 
agricultural facilities on the holder’s land such as a farm shed or farm dam or infrastructure solely for servicing the holder. 

7.6 Preliminary Impact Assessment 

A preliminary CCA has been undertaken by a suitably qualified person and experienced person (Engeny 

2020) for the proposed water infrastructure containing clean, dirty or mine/process water in accordance 

with The Manual and the TOR (as outlined in Section 7.5). It is important to note that an assessment has 

not been carried out on the mining pits to date. Mining pits do not require assessment as they are not 

intended water storages for the Project and their location and characteristics are dynamic and a 

function of the mine plan and schedule. Any incidental rainfall captured within them is temporary and 

will be actively dewatered immediately after rainfall events (Refer to Section 8.2.1 - Appendix A16). 

However, the need for a CCA will be reviewed for the mining pits during the detailed design phase of the 

Project once the mine plan and sequencing has been refined.   

Table 7.7 provides the preliminary CCA outcomes for the relevant Project water infrastructure and 

OWSF, including the likely regulated status and the determination for this classification. The CCA results 

are based on the concept design, expected intended operational strategy and expected contaminant 

concentrations of stored contents for each structure. Formal certification of the CCA is provided in 

Section 9.1 of Appendix A16. In addition, while the preliminary CCAs for water management 

infrastructure and the OWSF has been completed for the purpose of the EIS, a revised CCA will also be 

carried out by a suitably qualified and experienced person during the detailed design phase of the 

Project.  
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Table 7.7:  Preliminary Consequence Category Assessment Outcomes and Determination  

Water Management 
System 

Structure Scenario Category of Harm Consequence 
Category 

Regulated Determination 

Clean Horse Creek 
Levee 

All Harm to Humans Significant Yes The levee will provide flood protection following a 
1 in 1,000 year ARI event for operational pits in 
the south-west of the site. It is a regulated 
structure in accordance with the design criteria 
requirements (see Table 7.8). 

General Environmental Harm 

General Economic Loss or 
Property Damage 

OWSF All Harm to Humans Low 
 

No The OWSF will only contain clean water, 
considered to have negligible potential for 
contamination. 
 
A Failure Impact Assessment (Appendix A32) on 
the OWSF concluded no Population at Risk (PAR) 
was found for the Sunny Day Failure event and no 
incremental PAR was identified for the Dam Crest 
Failure event scenarios (Engeny 2019). This result 
is considered reasonable due to the remote and 
isolated location, and breach flows being 
insignificant in comparison to the surrounding 
floodplain flows. 

General Environmental Harm 

General Economic Loss or 
Property Damage 

Dirty Sediment Dams 
1-17 

Failure to Contain 
- Seepage 

Harm to Humans 
 

Low 
 

No Sediment dams contain dirty water (e.g. runoff 
from disturbed areas onsite) which are considered 
to have a low potential for contamination. It is not 
considered a regulated structure as these 
structures will only overflow during intense 24 
hour storm events (i.e. 1 in 5 year ARI event). 
However, the water quality of overflows will be 
significantly diluted. 

Failure to Contain 
- Overtopping 

General Environmental Harm 
 

Low 
 

Dam Break General Economic Loss or 
Property Damage 

Low 
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Water Management 
System 

Structure Scenario Category of Harm Consequence 
Category 

Regulated Determination 

Dirty Water Supply 
Dam  

Failure to Contain 
- Seepage 
 

Harm to Humans Low No The structure will contain clean and dirty water 
(i.e. runoff from upstream and general site areas) 
and as a result, is considered to have a low 
potential for contamination. It is not considered a 
regulated structure as uncontrolled overflows to 
the receiving environment will only be required 
during large scale flow events, where water 
quality will be significantly diluted. 

General Environmental Harm Low 

General Economic Loss or 
Property Damage 

Low 

Failure to Contain 
- Overtopping 
 

Harm to Humans Low 

General Environmental Harm Low 
General Economic Loss or 
Property Damage 

Low 

Dam Break 
 

Harm to Humans Low 

General Environmental Harm Low 

General Economic Loss or 
Property Damage 

Low 

Mine and Process MIA Sediment 
Dam  

Failure to Contain 
– Seepage 

Harm to Humans Low Yes This dam captures runoff from the MIA which is 
considered to have greater potential for 
contamination compared to other site sediment 
dams. It has a significant consequence for a 
potential dam break scenario. 

General Environmental Harm Low 
General Economic Loss or 
Property Damage 

Low 

Failure to Contain 
- Overtopping 

Harm to Humans Low 

General Environmental Harm Low 

General Economic Loss or 
Property Damage 

Low 

Dam Break Harm to Humans Low 

General Environmental Harm Significant 
General Economic Loss or 
Property Damage 

Low 
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Water Management 
System 

Structure Scenario Category of Harm Consequence 
Category 

Regulated Determination 

Mine and Process Raw Water Dam  Failure to Contain 
- Seepage 

Harm to Humans Low Yes Turkey’s nest dam or embankment with no or 
minimal external catchment, containing mostly 
raw water sourced from the OWSF. There are no 
upstream tributaries / flow paths which report to 
the Raw Water Dam and the supplied water is not 
expected to be contaminated. However, it is 
supplemented with mine water which may have 
greater potential for contamination in a dam break 
scenario. Any overflows are not expected to cause 
contamination as they will be captured by the 
water supply dam.  

General Environmental Harm Low 

General Economic Loss or 
Property Damage 

Low 

Failure to Contain 
- Overtopping 

Harm to Humans Low 

General Environmental Harm Low 
General Economic Loss or 
Property Damage 

Low 

Dam Break Harm to Humans Low 

General Environmental Harm Significant 

General Economic Loss or 
Property Damage 

Low 

Mining Pits Assessment to be undertaken during detailed design (refer Section 7.6).  

TSF Failure to Contain 
- Seepage 

Harm to Humans Low Yes Structure contains dewatered fine waste material 
from the processing plant. It is regulated as it is 
considered to have greater potential for 
contamination via seepage, in a dam break or 
overtopping scenario, due to chemicals present in 
processing water. 
There are no known abandoned or disused 
artesian bores or any planned boreholes beneath 
the TSF footprint. As such, the high CCA for Failure 
to Contain – Seepage. The TSF has been assigned 
the highest standard of control under the Manual 
to manage this potential scenario. 

General Environmental Harm High 
General Economic Loss or 
Property Damage 

Low 

Failure to Contain 
- Overtopping 

Harm to Humans Low 

General Environmental Harm High 

General Economic Loss or 
Property Damage 

Low 

Dam Break Harm to Humans Low 

General Environmental Harm High 

General Economic Loss or 
Property Damage 

Low 
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Water Management 
System 

Structure Scenario Category of Harm Consequence 
Category 

Regulated Determination 

Mine and Process Evaporation 
Pond 

Failure to Contain 
- Seepage 

Harm to Humans Low Yes Structure contains decanted liquids from the TSF. 
It is regulated as it is considered to have greater 
potential for contamination via seepage, in a dam 
break or overtopping scenario, due to chemicals 
present in processing water. 

General Environmental Harm High 

General Economic Loss or 
Property Damage 

Low 

Failure to Contain 
- Overtopping 

Harm to Humans Low 

General Environmental Harm High 
General Economic Loss or 
Property Damage 

Low 

Dam Break Harm to Humans Low 

General Environmental Harm High 

General Economic Loss or 
Property Damage 

Low 

Mine Water 
Dam  

Failure to Contain 
- Seepage 

Harm to Humans Low Yes This structure receives mine water from 
dewatering of pits which is considered to have 
greater potential for contamination. As a result, 
this structure may have a significant 
contamination consequence for a dam break 
scenario. 

General Environmental Harm Low 
General Economic Loss or 
Property Damage 

Low 

Failure to Contain 
- Overtopping 

Harm to Humans Low 

General Environmental Harm Low 

General Economic Loss or 
Property Damage 

Low 

Dam Break Harm to Humans Low 

General Environmental Harm Significant 
General Economic Loss or 
Property Damage 

Low 

Source: Engeny 2020.  
Note: An assessment of the mining pits will be included in a revised CCA, during the detailed design phase for the Project. 
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The structures determined to be regulated (i.e. Horse Creek Levee, MIA Sediment Dam, Raw Water 

Dam, TSF, Evaporation Pond and Mine Water Dam) will be designed to include wet season containment 

and spillway capacity in accordance with the regulated structure design criteria requirements in the 

Manual (refer Table 7.8) (Engeny 2020).  

Table 7.8:  Regulated Structure Design Criteria Requirements 

Consequence Category Design Criteria 

Wet Season Containment 
(Design Storage Allowance) 

Spillway Design Capacity 

Significant 1:20 AEP 1:100 – 1:1,000 AEP 
High 1:100 AEP Minimum 

Source: DEHP 2016 
Note: AEP = Annual Exceedance Probability.  

The structures identified as regulated for ‘failure to contain’ in regard to seepage (i.e. TSF and 

Evaporation Pond) will require further hydrological design criteria (refer Table 7.9) as part of detailed 

design.  

Table 7.9:  Regulated Structure Seepage Design Criteria Requirements 

Consequence 
Category 

Containment Leak Detection and / or 
Monitoring 

Rectification 

Significant Designed with a floor and sides 
of material that will minimise (or 
reduce) seepage to avoid the 
environmental harm in the 
significant consequence 
category in Table 1 (of the 
Manual) and ensure that the 
environmental harm likely to 
occur is only as in the low 
consequence category of that 
table. 

Have a system that is 
appropriate to demonstrate that 
significant harm as per Table 1 
(of the Manual) will not occur. 

N/A 

High Designed with a floor and sides 
of material that will contain the 
wetting front and any entrained 
contaminants within the bounds 
of the containment system 
during its operational life. 

Have a system that will detect 
any passage of the wetting front 
or entrained contaminants 
through either the floor or sides 
of the dam. 

Either be capable of repair to 
rectify any passage of the 
wetting front through either the 
floor or sides of the dam, or else 
be decommissioned and 
rehabilitated. 

Source: DEHP 2016 

7.7 Qualitative Risk Assessment 

To ensure that potential impacts associated with regulated structures are managed, a qualitative risk 

assessment has been included in Table 7.10. The assessment considers the relative frequency and 

magnitude of impacts discussed in previous sections together with the risk they pose to the 

construction, operation and decommissioning of the Project, as well as the rehabilitation of the site. The 

residual risk following application of proposed mitigation measures has been identified and described. 

The risk assessment method used is provided in Chapter 19 – Risk Assessment.  
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Table 7.10:  Qualitative Risk Assessment – Regulated Structures  

Hazard Potential Impacts Risk Rating Mitigation Measures Residual 
Risk Rating 

Extreme rainfall / storm 
event requiring uncontrolled 
overflows to off-site receiving 
environment 

▪ Contamination of off-site surface water due to 
increased turbidity is unlikely given distance to 
nearest waterway; 

▪ Reduction in aquatic biodiversity as a result of 
increased turbidity; and 

▪ Increased overland flow onsite 

Moderate 
(9) 

▪ Engineering designs for Project infrastructure in 
accordance with best practice and Australian Standards; 

▪ Mitigation measures relating to stormwater, erosion and 
sediment control and receiving environment 
management, will form part of the Construction 
Environmental Management Plan (CEMP) and Operation 
Environmental Management Plan (OEMP); 

▪ Water management system infrastructure will be 
designed to capture large amount of rainfall; and 

▪ Overflow weirs designed to minimise off-site scouring 
from overflow events. 

Low  
(4) 

Dam wall failure of process / 
mine water management 
system infrastructure (MIA 
Sediment Dam, Raw Water 
Dam, TSF, Evaporation Pond 
and Mine Water Dam) 

▪ Contamination of clean and dirty water 
management system infrastructure; 

▪ Potential for contamination of off-site surface water 
due to uncontrolled release after a dam wall failure; 
and 

▪ Non-compliance with EA conditions resulting in a 
reportable incident to DES. 

Moderate  
(8) 

▪ Engineering designs for Project infrastructure in 
accordance with best practice and Australian Standards; 

▪ A detailed CCA will be undertaken and certified as part 
of the detailed design process for all infrastructure; 

▪ Mitigation measures for water management will form 
part of the Projects Environmental Management Plans 
(e.g. CEMP and OEMP). These plans will be implemented 
by site personnel throughout the life of the Project; and 

▪ Annual dam safety inspections by a suitably qualified 
and experienced person. 

Low  
(4) 

Seepage at regulated 
structure wall 

▪ Contamination of clean water management system 
infrastructure after spills; 

▪ Potential for dam wall failure if seepage continues 
unmanaged; and 

▪ Non-compliance with EA conditions resulting in a 
reportable incident to DES. 

Moderate  
(6) 

▪ Engineering designs for Project infrastructure in 
accordance with best practice and Australian Standards; 

▪ A detailed CCA will be undertaken and certified as part 
of the detailed design process for all infrastructure; 

▪ Mitigation measures for water management will form 
part of the Projects Environmental Management Plans 
(e.g. CEMP and OEMP). These plans will be implemented 
by site personnel throughout the life of the Project; and 

▪ Annual dam safety inspections by a suitably qualified 
and experienced person. 

Low  
(4) 
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Hazard Potential Impacts Risk Rating Mitigation Measures Residual 
Risk Rating 

Flooding due to failure of 
Horse Creek Levee 

▪ Damage to infrastructure onsite; 

▪ Disruption to supply chains; 

▪ Disruption to workplaces and infrastructure; and 

▪ Loss of customers during emergency recovery. 

High  
(12) 

▪ Engineering designs for Project infrastructure in 
accordance with Australian Standards; 

▪ A detailed CCA will be undertaken and certified as part 
of the detailed design process for all infrastructure; and 

▪ Mitigation measures for water management will form 
part of the Projects Environmental Management Plans 
(e.g. CEMP and OEMP). These plans will be implemented 
by site personnel throughout the life of the Project. 

Moderate 
(8) 
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7.8 Management Measures 

This section outlines the management and mitigation measures for the potential surface water impacts 

due to regulated structures outlined in Section 7.6. 

The proposed management measures to mitigate impacts relating to regulated structures at the Project 

are listed in Table 7.11. The surface water management measures have been developed in accordance 

with the Environmental Protection (Water and Wetland Biodiversity) Policy 2019 (EPP (Water and 

Wetland Biodiversity)). Further detail around the specific management measures for the clean water 

management system, dirty water management system and mine / process water management are 

provided in Sections 7.8.1, 7.8.2 and 7.8.3, respectively. 

Table 7.11:  Water Quality Management Measures 

EPP (Water) Management Hierarchy Project Management Measures 

Prevention of wastewater or 
contaminants into waters. 

The Project will develop and implement appropriate emergency and incident 
response procedures such that any spills or leaks of contaminated substances do 
not contaminate surface waters. 

Treatment and release of waters to 
facilities, land or waters. 

The Project mine / process water management system including structures likely to 
be classified as regulated structures, have been designed such that the standard of 
containment for all mine water storages meets the environmental performance 
objectives for regulated structures containing contaminants from the Guideline for 
Structures which are Dams or Levees Constructed as part of Environmentally 
Relevant Activities (DES 2019). 
None of the mining pits are shown to overflow through the use of the dewatering 
strategy. The mine water dam maintains its design storage allowance preceding 
each wet season to accommodate seasonal rainfall for the 1 in 20-year ARI event 
when drawn down for use in the processing plant.  
The TSF, Evaporation Pond, MIA Sediment Dam and Raw Water Dam are 
appropriately sized to accommodate seasonal rainfall for a 1 in 100-year ARI event. 
No uncontrolled overflows were modelled to occur for these structures during a 
less than a 1 in 100-year ARI event (extreme events).  

Source: Engeny 2020 

7.8.1 Clean Water Management System Infrastructure 

The management measures to mitigate potential impacts to the clean water management system 

infrastructure are described in Table 7.12.  

Table 7.12:  Clean Water Management System Infrastructure Management Measures for Water Quality 

Impact Management Measure Function 

Reduction of clean water 
overland flow and increase 
in dirty and / or mine water 
runoff due to disturbance 
activities. 

Redirection of clean water 
around disturbed areas 
(including the two-stage 
redirection of the central 
unnamed tributary). 

Redirection of clean water around mine infrastructure and pits 
will reduce the potential contamination of natural surface 
runoff. 

Proposed mine plan 
interaction with minor 
tributaries and overland 
flow paths 

Horse Creek Levee. The design of the Horse Creek Levee allows clean water to 
flow around the disturbed and active mining areas at the 
Project, minimising impacts on water quality of the receiving 
waterways by minimising the potential for contamination of 
natural surface water flow at the Project (i.e. when contained 
or contaminated by Project operations.) 

Source: Engeny 2020  



Saint Elmo Vanadium Project – Regulated Structures   

 

 

7-31 

7.8.2 Dirty Water Management System Infrastructure 

The management measures to mitigate potential impacts to the dirty water management system 

infrastructure are described in Table 7.13.  

Table 7.13:  Dirty Water Management System Infrastructure Management Measures for Water Quality 

Impact Management Measure Function 
Increased dirty water 
runoff and sediment 
loads due to potential 
increased exposure to 
sediment.  

Potential for 
uncontrolled overflows 
from sediment dams 
into receiving 
environment. 

The dirty water 
management system 
includes erosion and 
sediment controls to 
contain and treat dirty 
water runoff. 

The use and location of sediment dams have been nominated to 
ensure dirty water runoff from rehabilitated areas is captured, 
until vegetation across the site has been successfully re-
established. 

Water balance modelling of the sediment dam system indicates 
the volume of all in-field sediment dams is adequate to ensure 
uncontrolled overflow of contained waters only occurs during rain 
events greater than their design basis (i.e. 24 hour storm event 
with a 1 in 5 year ARI event) where there is already natural flow in 
the receiving waterways. In this way, discharge into the receiving 
waterways will occur only as an uncontrolled overflow under the 
erosion and sediment control system and the potential impact will 
be minimised. 

There is no further expected authorisation required for dirty water 
overflows from sediment dams when operated in accordance with 
the above design basis and under a future WMP/ESCP. 

Source: Engeny 2020 

7.8.3 Mine / Process Water Management System Infrastructure 

The management measures to mitigate potential impacts to the mine / process water management 

system infrastructure are described in Table 7.14.  

Table 7.14:  Mine / Process Water Management System Infrastructure Management Measures for Water Quality 

Impact Management Measure Function 

Potential for 
uncontrolled overflows 
from mine water dams 
into receiving 
environment. 

Spills of products 
during loading or 
transportation. 

All mine / process water 
infrastructure will be 
designed in accordance 
with relevant design 
standard for containment. 

The mine / process water management system has been designed 
such that the standard of containment meets the environmental 
objectives for regulated structures containing contaminants from 
the Guideline for Structures which are Dams or Levees Constructed 
as part of Environmentally Relevant Activities (DES 2019). 

The mine water management system has been designed to not 
require controlled release of mine water and as such there are no 
controlled mine water release structures proposed.  

Water balance modelling undertaken for the mining pits and the 
mine water dam did not predict any uncontrolled overflow event(s) 
to occur during the simulation period, confirming that the sizing of 
the proposed mine water structures are sufficient to contain all pit 
dewatering. Uncontrolled overflows from other storages were 
shown to only occur during extreme events (~> 1 in 100-year ARI 
event). If the Raw Water Dam, MIA Sediment Dam, TSF or 
Evaporation Pond were to overflow during extreme events greater 
than their required design containment standard, runoff would 
report to the onsite water supply dam.  
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Impact Management Measure Function 

In addition, all mine water dams have a CCA outcome of regulated 
for Dam Break and their modelled containment aligns with the 
required wet season containment design requirements. 

The design containment standard for mine water infrastructure 
water balance modelling for the Project ensure there would be no 
actual or potential discharge (uncontrolled overflow) of 
contaminants to the receiving environment that may or has the 
potential to cause an adverse effect on identified environmental 
values. 

Source: Engeny 2020 

7.8.4 Regulated Structure Failure 

The management measures to mitigate potential impacts for failure of the regulated structures has 

been described in Table 7.15. 

Table 7.15:  Regulated Structure Failure Management Measures 

Impact Management Measure Function 
Uncontrolled release of 
water due to a failure 
of the dam wall. 

Annual regulated structure 
safety inspections.  

Site inspections by a suitably qualified and experienced person will 
be undertaken to identify all areas that could cause dam failure. 
The certifying engineer must be satisfied that the inspection of the 
site has accounted for all relevant impact areas within the failure 
impact zone to justify the failure impact rating determined. 

Off-site release of dirty 
water as a result of 
seepage from the 
regulated structure. 

Visual inspection for signs of 
seepage from structures.  
Installation of piezometers 
in dam walls.  

Visual inspections are important to identify a potential event that 
does not endanger the integrity of the dam and downstream 
property or life but which could, in other circumstances, 
deteriorate into a serious situation. Where evidence of seepage is 
identified a certified engineer will be engaged to initiate 
recommendations to rectify the event and ensure the integrity of 
the structure.  
Piezometers enable the stability of water structures to be 
monitored by measuring any relative changes in pressure or water 
level and providing an early indication of possible seepage.   

7.9 Conclusion 

 

A preliminary CCA of structures has been undertaken on six regulated structures identified to be 

constructed within the Project area, including: 

▪ Horse Creek Levee;  

▪ MIA Sediment Dam;  

▪ Raw Water Dam; 

▪ TSF; 

▪ Evaporation Pond; and 

▪ Mine Water Dam. 

These regulated structures will be designed to include wet season containment and spillway capacity in 

accordance with the regulated structure design criteria requirements. It should also be noted a CCA for 
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the mining pits will be undertaken during the detailed design phase of the Project. Whilst the 

preliminary certified CCA has been completed for all other structures for the purpose of the EIS, during 

the detailed design of the Project water infrastructure, a revised CCA will be undertaken and certified 

again as part of this process. 

7.10 Commitments  

The commitments Multicom will make to reduce impacts and increase safety for regulated structures at 

the Project are provided in Table 7.16. The mitigation measures referred to in Section 7.8 will also be 

implemented at the Project to minimise the occurrence of potential impacts. 

Table 7.16:  Commitments – Regulated Structures 

Commitments – Regulated Structures How Commitment will be 
Implemented 

Outcome  

A revised consequence category 
assessment (CCA) will be undertaken 
during detailed design.  

A suitability qualified person will 
complete the revised CCA during 
detailed design of all regulated 
structures including mining pits. 

Ensure the correct assessments have 
been made for water management 
system infrastructure onsite. 

Preparation of a Project Environmental 
Management Plan which will include 
strategies for management of risks 
associated with regulated structures. 

Mitigation measures for regulated 
structures will form part of the Projects 
Environmental Management Plans (e.g. 
CEMP and OEMP). These plans will be 
implemented by site personnel 
throughout the life of the Project.  

Minimisation of risks associated with 
flooding and other hydrological 
features. 

An assessment for performance of the 
proposed clay and HDPE lining for the 
TSF and Evaporation Pond, 
respectively, will be undertaken in 
accordance with relevant 
guidelines/criteria. 

An assessment of performance for the 
clay material proposed to line the TSF 
and the HDPE material proposed to line 
the Evaporation Pond will be carried 
out in accordance with the relevant 
design criteria to prior to construction 
and operation of the facilities.  

Ensure the appropriate criteria 
outlined in The Manual and other 
relevant criteria in regard to the 
proposed liner for the TSF and 
Evaporation Pond are met prior to 
operations commencing. 
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