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Executive Summary 
Rumble Resources Ltd (Rumble), along with co-operation agreement partners, Bain, and MEGA 
Resources (MEGA), are proposing to commence mining operations within the Western Queen Mine, 
located approximately 90km northwest of Mount Magnet in Western Australia. 

This surface water flood assessment, inclusive of an excess water discharge wetting front assessment, 
was completed to support ongoing approvals and water management for the proposed project.  

The Western Queen Mine is located at the top of the local catchment just west of a major catchment 
divide running generally north-south. The area west of the major catchment divide drains to the 
northwest away from the Project site. The area east of the divide, drains eastward. 

Within the local catchment, drainage across the proposed mine site follows a series of poorly defined 
flow paths that coalesce to the south of Western Queen South (WQS) into a northwest-draining 
creekline. Catchment areas upstream of the proposed infrastructure are relatively small meaning 
surface water management infrastructure will have to manage flows from mainly within the Project area.  

Key surface water aspects and findings associated with the proposed project include: 
Surface Water Management Infrastructure - Operations 

Proposed surface water management measures during mining operations include: 
• drainage channels to capture runoff and prevent standing water. 
• sediment basins to temporarily intercept runoff to minimise the turbidity and release of suspended 

sediment. 
• Flood protection bunds around both Western Queen North (WQN) and WQS pit edges will be 

required to limit the inflow of additional surface water runoff into the pit. 

• In-pit drainage (direct rainfall) will be required to divert surface water runoff into dedicated sumps 
with pumps to dispose the runoff, potentially to alternative storage facility depending on water 
quality. 

• Storage of abstracted water in a dedicated mine water storage pond suitable of storing two days 
capacity should be constructed to minimise sediment load (from in-pit sump pumping). 

• Given the key risks to surface water are erosion, sedimentation of creeklines and impacts to 
riverine vegetation downstream, a surface water monitoring programme will be implemented. 

Surface Water Management Infrastructure - Closure 

At closure, all temporary mine site infrastructure will be removed, and the disturbed development 
footprints rehabilitated. The only permanent changes in landform are the waste rock dump and the open 
pit. 

Proposed surface water management measures that will remain post-closure include: 
• The surface water drainage channels around the southern open pit areas should remain and 

continue to drain into the sediment ponds. This is recommended to minimise the release of 
sediment from the newly rehabilitated open pit area and WRDs. 

• Key sediment ponds should remain for up to 2 years following closure or until negligible material 
loss from rehabilitated and revegetated WRD and mine laydown areas is expected. They should 
then be removed and rehabilitated. 

• At closure, the pit will need to be surrounded by an abandonment bund in line with DMIRS 
requirements. The bund will serve two purposes: maintain flows past the pit to minimise changes to 
flows and hydroperiods downstream, and the other being to maintain geotechnical integrity by 
preventing surface water from flowing over the pit crest. 

• During the closure phase (typically five to ten years after the end of operations), opportunistic 
surface water quality testing should continue to support closure-related assessments of 
rehabilitation compliance. 
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Discharge to Local Creekline 

With a predicted range of WQS groundwater inflows of between 2,300 to 3,200 kL/day, a mine water 
usage (dust suppression etc) up to about 800 kL/day, a total mine water excess may be up to about 
2,400 kL/day over the duration of mining. The equates to a total dewatering volume is predicted to be 
between about 1,500 kL/day to 2,400 kL/day (up to 1.0 GL/annum) over the anticipated 608 days of 
mining. Should unforeseen high yielding structural features be encountered during mining, a worst-case 
dewatering requirement of 5,800 kL/annum has been predicted. 

Groundwater salinity in the WQS area has previously been report to average about 2,100 mg/L TDS 
(maximum 3,700 mg/L TDS) and of high quality (lower salinity) than that measured in other areas within 
the Western Queen area. With this in mind, excess groundwater is proposed to be discharged to the 
environment over a duration of up to about 1.7 years.  

Surface water modelling was undertaken to assess sensitivity of the predicted wetting front extent with 
discharge rates. The model was based on a 1:20 year rainfall event and relevant findings from this 
assessment include: 

• Under all simulated discharge rates (1,500 kL/day, 2,400 and 5,800 kL/day), a wetted front 
generally remains within the low flow channels. 

• Under an estimated average discharge rate of 1,500 kL/day (total 0.9 GL), a wetted front extent of 
about 1.75km is predicted. 

• Under an estimated average discharge rate of 2,400 kL/day (total 1.5 GL), a wetted front extent of 
2.0km is predicted. 

• Under the extreme discharge rate of 5,800 kL/day (total 3.5 GL), should unforeseen higher 
dewatering rates occur, a maximum wetted front extent of up to about 3.9km is predicted. 

The wet weather assessment found that mine water releases do not affect baseline (non-mine-related) 
flooding conditions. This is because the mine’s contribution—0.03 m³/s (2,400 kL/day)—is negligible 
compared to the natural baseline flow of 1.75 m³/s at the release point. Therefore, mine discharges 
during wet weather are not expected to adversely impact the receiving environment. 

The above results are consistent with predictions made for the adjacent Dalgaranga Gold Project by 
Spartan Resourced Limited, whereby wetting front modelling predicted a broader extent of about 2.5 km 
and up to about 500m wide for a 2.5 GL/annum (6,800 kL/day) approved discharge rate. 
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1.0 Introduction 
AECOM Australia Pty Ltd (AECOM) was engaged by Rumble Resources Ltd (Rumble) to undertake a 
mine dewatering assessment of the Western Queen Mine, located approximately 90km northwest of 
Mount Magnet in Western Australia (Figure 1).  

Historical mining at the Western Queen was conducted in two pits:  

• Western Queen North (WQN) pit was initially undertaken by Western Mining from 1998 until 2002. 
Mining included open pit and underground workings. 

• Western Queen South (WQS) pit was initially undertaken by Harmony Gold Pty Ltd (Harmony) 
between June and November 2007. During this time, the pit was developed to a depth of 
approximately 41m below ground level (mbgl). Pit wall instability and water ingress resulted in early 
closure of WQS which was subsequently placed on care and maintenance. Mining re-commenced 
between 2011 and 2013 by Ramelius Resources Ltd (Ramelius). 

In late-2019, Rumble purchased the historical Western Queen Mine. The site layout is presented on 
Figure 1. Rumble recently completed several exploration drilling campaigns to develop an updated 
resource model. To allow Rumble, along with co-operation agreement partners, Bain, and MEGA 
Resources (MEGA), to commence mining operations within WQS and WQN, a number of technical 
studies are required to support mining approvals.  

This report presents the findings of surface water flood assessment, inclusive of an excess water 
discharge wetting front assessment, to support ongoing approvals and water management for the 
proposed project.  

1.1 Study Objectives 

Based on the recent Department of Mine, Industry Regulation and Safety (DMIRS) mining proposal 
guidelines (March 2020a), the key requirements for the surface water assessment include: 

• A description of the catchment area(s), including a map identifying the project area in relation to 
the catchment(s). 

• A description of the surface hydrology of the project area and potentially affected downstream 
environment (e.g. ephemeral creeks, permanent creeks/rivers, playa lakes, wetlands, water holes). 

• A description of the environmental values and beneficial uses of surface water. 
• Details of any surface water management areas that the project intersects or may impact. 
• The water quality characteristics of the surface hydrology of the area including salinity and pH. 
• A description of the flooding characteristics of the area. Where flooding presents a risk to the 

environmental management of the proposal (including post-closure), appropriate flood modelling 
and mapping will be required. 

The key objectives of the surface water flood modelling study include: 

• Desktop surface water assessment - to establish the hydrology and drainage characteristics of the 
site. 

• Flood modelling - high-level TUFLOW flood modelling to assess changes to surface water drainage 
and environmental values (if any) as a result of the proposed infrastructure during the baseline, 
operational and closure phases.  

• Drainage infrastructure conceptual designs – identify water management infrastructure that will be 
required for the project.  

• Flood modelling for direct creekline discharge options assessment - undertake high-level flood 
modelling of identified down-gradient drainage areas to assess implication of proposed creekline 
discharge options. 

A desktop surface water assessment has been undertaken to establish the hydrology and drainage 
characteristics of the site. 
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• The highly variable rainfall in the area results in a highly variable stream flow (seasonally and 
annually). The downstream receptors would therefore naturally be exposed to highly variable 
stream flows. The minimal change in stream flow volumes potentially caused by the proposed 
project would be indistinguishable downstream. 

Over and above, the operational life of the project is only about 2-years. This very short duration means 
operational impacts are likely to occur within a short 2-seasonal cycle. 

2.5.3 Change in surface water quality downstream (sediment load, chemical) 

Potential impact sources within the project footprint that could alter the quality of surface water include: 

• Disturbed areas where the soil is exposed to channelled runoff due to high local flow velocities. To 
mitigate this risk, runoff from the mine site will need to be directed to shallow sediment basins, 
which will be designed following IECA Best Practice Erosion and Sediment Control guidelines. 
These basins should be shallow enough to optimise sediment settling and facilitate maintenance, 
while also incorporating adequate storage for both runoff and sediment. Outlets should be 
designed to safely disperse treated runoff to downstream watercourses in a non-erosive manner. 

• Water transferred between WQS and WQN contain salt at concentrations above natural surface 
water runoff. Similarly, surface water runoff from heavy vehicle refuelling areas may contain 
hydrocarbons. To minimise the risk to downstream surface water quality these water sources 
should not be released directly into the environment.  

• Groundwater abstracted from WQS contains salt at concentrations similar to regional groundwater 
and natural surface water runoff. To minimise the risk to downstream surface water quality, 
groundwater released directly into the environment should be like for like and have minimal 
sediment loads. Given the short duration of the project, salt accumulated is not expected to be 
significant.
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• Flow in the northeastern drainage line is diverted southwest around the pit by an existing diversion 
bund, where it intersects the other two drainage lines. Depths within the diverted section of the 
drainage line range from 0.1 m to 0.9 m, with an average depth of 0.6 m. Velocities within the 
diverted extent of the drainage line range from 0.2 m/s to 1.2 m/s, with an average velocity of 0.6 
m/s. 

• Flow in the drainage line directly south of the pit is not contained within well-defined channels. 
Instead, water discharges northward toward the pit as broad (~550 m wide), shallow sheet flow, 
with an average depth of 0.1 m and velocity of 0.2 m/s. 

• Runoff trapped within the diversion bund flows to a low point located between the waste dump and 
the southwestern boundary of the pit. 

Cranes Pit: 

• The pit is located in the top of the catchment with no apparent local drainage features.  

• A drainage line located about 220 m south reports shallow sheet flow, with an average depth of 0.2 
m and velocity of about 0.7 m/s. 

Haul Road Access: 

• There is a drainage line running west towards the existing WQN pit from the east, cutting across 
the proposed haul road, nearby the northwest corner of the proposed eastern waste dump. 

• Predicted flood depths range up to about 0.7 m with a predicted  velocity up to about 1.1 m/sec. 

• To the south of WQS, the haul road crosses a mine drainage line with predicted flood depths of up 
to 0.4 m and a predicted velocity of up to 0.6 m/sec. 

Proposed Magazine Area: 

• The small drainage line running west towards the existing WQN pit from the east, runs just north of  
the proposed Magazine area.  

• Predicted flood depths along the proposed access track range up to about 0.6 m with a predicted  
velocity up to about 1.3 m/sec. 

• An area in the north-eastern corner of the proposed area reports a predicted flood depths up to 
about 0.2 m with a predicted  velocity of about of <0.5 m/sec. 

Proposed ROM Area: 

• A main westerly flowing broad drainage line, located south of the existing WQS pit, cuts across the 
proposed ROM area.  

• Predicted flood depths range up to about 0.5 m with a predicted  velocity up to about 0.6 m/sec. 

Proposed Office area: 

• No drainage lines are apparent in the proposed office area. 

A comparison between the proposed extensions of Western Queen North and South pit layouts and the 
baseline hydraulic modelling results highlights the need to extend the existing flow diversion bunds. 
Conceptual surface water management infrastructure that should be considered during operations and 
post-closure are presented in the following sections.  
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4.0 Surface Water Management – Operations 

4.1 Surface water management infrastructure 

Proposed surface water management measures during mining operations are shown on Figure 5. 
These measures include: 

• drainage channels to capture runoff and safely disperse it downstream. 

• sediment basins to temporarily intercept runoff to minimise the turbidity and release of suspended 
sediment. 

• diversion bunds to redirect runoff around infrastructure such as the open pit and WRD. 

• capture and removal of rainfall within the open pit. 

4.2 Diversion bund 

A diversion bund is proposed around both the WQN and WQS open pits using the existing western 
WRD and the eastern WRD as shown on Figure 5  his bund should be constructed to minimise the risk 
of overtopping the pit crest for the safety of mine workers and geotechnical stability of the pit walls. The 
designs of these structures should consider closure requirements as detailed in Section 5.0.  

4.3 Drainage channels 
To minimise runoff-related changes to the catchment hydrology, a network of drainage channels is 
recommended to capture runoff from hard stand areas. 

Toe drains around the waste rock dumps and mine laydown and workshop areas are recommended to 
collect and divert runoff that may carry high sediment loads. These toe drains should redirect this runoff 
to sediment basins (Figure 5). 

The open pit intersects a natural drainage line and will block the flow of this natural channel. To divert 
the flow in the natural creek a surface water runoff diversion bund and drain is required around the 
southern corner of the open pit. This diversion bund and channel would need to be designed to carry 
the natural flow of the creek for at least a 20yr or higher rainfall event. The location and natural ground 
profile along the diversion channel are shown on Figure 5. 

The flood modelling for the 100yr AEP, 1-hour event simulated the maximum water depths and 
maximum flow velocities at the natural drainage channels intersecting with the surface water diversion 
drain around the south-eastern corner of the WRD.  

The results show that even for a 100yr AEP, 1-hour event the maximum water depth is a maximum of 
0.43 m. This means that a relatively shallow by wide diversion channel would be the appropriate design. 
The simulated stream flow velocities at these locations are less than 1m/s. which means that 
anticipated stream flow velocities in the diversion channel are likely to be the same. Streamflow 
velocities of less than 1m/s do not have enough stream power to be erosive, therefore the channel does 
not require to be lined to prevent erosion. 

4.4 Sediment ponds 

Recommended locations of the sediment ponds are shown on Figure 5 These are located immediately 
downstream of disturbed areas and are intended to temporarily contain runoff that may contain elevated 
sediment. 

Typically, the sediment ponds are sized to contain the first flush component of a rainfall event with a 
retention time of about 3 days. This retention time will allow any sediment to settle in the pond before 
water can be released into the downstream environment. 
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4.1 Recommendations 

Further design development is recommended to refine the high-level conceptual design, with particular 
focus on: 

• Geotechnical assessment of the bund to confirm stability and reduce the risk of settlement or 
structural failure. 

• Provision of adequate freeboard to ensure the bund maintains a safe height margin above the 
design flood level. 

• Incorporation of a new sediment basin within the bunded area to treat potentially sediment-laden 
runoff prior to discharge to the receiving environment. 

• Design of internal drainage within the bund to direct surface runoff away from the pit and toward 
the sediment basin. 

• Refinement of the alignment and geometry of the diversion drain to maintain discharge flow 
conditions similar to baseline levels. 

• Application of appropriate surface treatments along the diversion drain to prevent erosion and 
minimise sediment transport to the receiving environment. 
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5.0 Surface Water Management – Closure 

5.1 Surface water management infrastructure 

At closure, all temporary mine site infrastructure will be removed, and the disturbed development 
footprints rehabilitated. The only permanent changes in landform are the waste rock dump and the open 
pit. 

5.2 Drainage channels 

The surface water drainage channels around the southern open pit areas should remain and continue 
to drain into the sediment ponds. This is recommended to minimise the release of sediment from the 
newly rehabilitated open pit area and WRDs. The designs of these channels should direct the first-flush 
runoff to the sediment basins. These drains may need to be cleared after the first few years during 
which the rehabilitated surface is undergoing revegetation. 

The surface water diversion drain around the operational mine laydown areas may need to remain a 
permanent diversion of the reinstated upstream catchment area. The closure design of the diversion 
channels may well differ from the operational design as the operational stage of the project is less than 
three-years and the closure design will need to be sustainable  for much longer into the future. 

5.3 Sediment ponds 

The location of the sediment ponds is shown Figure 6. Recommendations in relation to sediment basins 
after closure include: 
• A basin next to the eastern WRD that should remain for up to 2 years following closure or until 

negligible material loss from WRD is expected. They may need to be cleaned out after the first few 
years as they will capture more sediment-laden runoff during and immediately after the WRD is 
capped. Following this period, they can be removed and rehabilitated.  

• The sediment basin down-stream of the open pit area should remain for up to 2 years following 
closure or until negligible material loss from rehabilitated and revegetated area is expected. 

• One basin downstream (north) of the infrastructure area. This basin should remain active for up to 2 
years during the closure phase to intercept most of the sediment from the newly rehabilitated 
surface. Minor changes may be required to allow this basin to function effectively once the drainage 
channels have been rehabilitated. The basins may need to be cleaned-out a few years into closure 
to ensure they continue to operate as designed. At the end of the closure phase, this basin could 
also be rehabilitated if required to meet closure criteria linked to the post closure hydrology. 

5.4 Abandonment bund 

At closure, the pit will need to be surrounded by an abandonment bund in line with DMIRS 
requirements. The bund will serve two purposes: maintain flows past the pit to minimise changes to 
flows and hydroperiods downstream, and the other being to maintain geotechnical integrity by 
preventing surface water from flowing over the pit crest. The bund design should incorporate erosion-
resistant characteristics to ensure they remain in place and functional during the post-closure phase. 
This will mainly apply to the bund around the southern side of the pit where velocities are likely to 
remain higher than baseline. Typically, erosion is minimised by selecting durable waste rock to armour 
the bund, possibly in conjunction with widening the diversion channel to lower the channel velocity. 

5.5 Surface water quality  

After closure all potentially contaminating materials must be removed from the site or relocated to an 
approved repository. This may include soils that contain residues from former hydrocarbon storage and 
transfer areas, chemical storage sites and former ore stockpile areas. Due to the short duration of the 
proposed Project, this should be largely avoidable if comprehensive preventative measures are 
implemented, and monitored, and unplanned leaks and spills are carefully managed. 
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With the inclusion of the WRD toe drains and sediment traps around the WRD and north of the former 
infrastructure area, surface water quality downstream is unlikely to be adversely affected after closure. 
However, this will need to be demonstrated by monitoring before, during and after the operational 
phase and adapting closure designs to meet agreed closure outcomes. 

5.6 Surface water monitoring 

During the closure phase (typically five to ten years after the end of operations) the observations 
outlined in the monitoring programme in Section 4.7 should continue but at six-monthly frequency. 
Opportunistic surface water quality testing should continue to support closure-related assessments of 
rehabilitation compliance. 
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6.0 Discharge to Local Creekline 

6.1 Excess Mine Water Rates and Water Quality 

Mining below the water table requires a mine dewatering plan or strategy that supports the capture and 
removal of groundwater (and surface water) inflows to facilitate dry mining conditions in active areas. 
With a predicted range of WQS groundwater inflows of between 2,300 to 3,200 kL/day, a mine water 
usage (dust suppression etc) up to about 800 kL/day, a total mine water excess may be up to about 
2,400 kL/day over the duration of mining. The equates to a total dewatering volume is predicted to be 
between about 1,500 kL/day to 2,400 kL/day (up to 1 GL/annum) over the anticipated 608 days of 
mining.  

Groundwater salinity in the WQS area has previously been report to average about 2,100 mg/L TDS 
(maximum 3,700 mg/L TDS) and of high quality (lower salinity) than that measured in other areas within 
the Western Queen areas. With this in mind, excess groundwater is proposed to be discharged to the 
environment over a duration of up to about 1.7 years.  

As a result of mine dewatering, predicted drawdown may propagate up to 2 km from the WQS open pit. 
To assist mitigation of the drawdown impacts, and allow for management of mine water, it is proposed 
to discharge excess water to a local creekline (indicative location 511,813mE, 6,956,590mN) within the 
drawdown capture zone. 

Importantly, prior to discharge, all abstracted water will require retention within a suitably designed 
transfer pond to minimise sediment loads. Minimising sediment where possible can also be achieved 
through abstraction from production bores rather than pit floor sump pumping. Minimising erosion at the 
outfall location will also be a requirement. 

6.2 Flora and Vegetation Survey 

A recent vegetation and fauna survey (Botanica, 2025) reported the proposed discharge area is 
comprised of the Jundee landscape system that is described as hardpan plains with variable mantles 
and minor sandy banks supporting weakly banded mulga scrublands. The survey did not identify any 
significant vegetation assemblages and concluded there was a low risk of potential terrestrial 
groundwater dependent ecosystems (GDE). Vegetation condition was reported as good (low levels of 
grazing or slightly aggressive weeds) within narrow creek channels to degraded (severely impacted by 
grazing, and very frequent fires) within the floodplain areas. Further down-gradient of the historical 
discharge location (about 2km distance), the vegetation condition was reported as very good (some 
relatively slight signs of damage caused by human activities). The closest station well, Wanrey Well, is 
about 7 km northwest of the proposed outfall location.  

6.3 Wetting Front Modelling 

To assess the footprint length and surface water expression (wetting front) arising from discharge of 
water to a local creek with discharging up to 1.5 GL/annum over the duration of the project, the projects 
developed steady state TuFlow surface water flood model was used. This modelling approach uses 
Manning’s equation to estimate wetted perimeter, top width, velocity, and water depth and is considered 
a standard technique to estimate change in water level and water surface area associated with changes 
in discharge. 

Importantly, this model down not consider groundwater and surface water interactions, and subsequent 
recharge to deeper aquifers, and loss through evapo-transpiration. The model results therefore like 
provide a worst-case scenario in terms of predicted wetting front extent. 

With the above in mind, the change on the receiving environment associated with the proposed 
environmental discharge was evaluated for a dry weather case, where there is no rainfall, and a wet 
weather case, where there is runoff in the drainage lines.  

Key assessment parameters are presented in Table 8. 
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6.6 Outfall Conceptual Design Options 

A key consideration for the proposed excess mine water discharge is to minimise erosion at the 
discharge point. With the proposed discharge flow rates up to 2,400 kL/day or about 30 L/sec in mind, a 
number of initial conceptual erosion prevention options include (but not limited too): 

• Gravel lined (riprap) channel - Riprap is used to stabilise areas with high erosive power by 
increasing surface roughness and slowing the velocity of runoff. Riprap is a permanent layer of 
large, angular stone, or boulders typically used to stabilise, and protect the soil surface against 
erosion and scour in areas of concentrated flow.  

 
Plate 1 Gravel Lined Outfall/ Channel 

• Soak Wells – gravel filled soak wells can provide an alternative option for minimising erosion at the 
discharge locations. 

 

 

Plate 2 Soak Well Installation 
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• Given the open landscape without dense vegetation, point potential evaporation data was used in 
this model.  

• Surface infiltration rates are likely to vary considerably in the field between reaches and from 
published values, however, are considered appropriate prior to the commencement of discharges. 
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7.0 Conclusions 
Rumble Resources Ltd (Rumble), along with co-operation agreement partners, Bain, and MEGA 
Resources (MEGA), are proposing to commence mining operations within the Western Queen Mine, 
located approximately 90km northwest of Mount Magnet in Western Australia. 

This surface water flood assessment, inclusive of an excess water discharge wetting front assessment, 
was completed to support ongoing approvals and water management for the proposed project.  

The Western Queen Mine is located at the top of the local catchment just west of a major catchment 
divide running generally north-south. The area west of the major catchment divide drains to the 
northwest away from the Project site. The area east of the divide, drains eastward. 

Within the local catchment, drainage across the proposed mine site follows a series of poorly defined 
flow paths that coalesce to the south of Western Queen South (WQS) into a northwest-draining 
creekline. Catchment areas upstream of the proposed infrastructure are relatively small meaning 
surface water management infrastructure will have to manage flows from mainly within the Project area.  

Key surface water aspects and findings associated with the proposed project include: 
Surface Water Management Infrastructure - Operations 

Proposed surface water management measures during mining operations include: 
• drainage channels to capture runoff and prevent standing water. 
• sediment basins to temporarily intercept runoff to minimise the turbidity and release of suspended 

sediment. 
• Flood protection bunds around both Western Queen North (WQN) and WQS pit edges will be 

required to limit the inflow of additional surface water runoff into the pit. 

• In-pit drainage (direct rainfall) will be required to divert surface water runoff into dedicated sumps 
with pumps to dispose the runoff, potentially to alternative storage facility depending on water 
quality. 

• Storage of abstracted water in a dedicated mine water storage pond suitable of storing two days 
capacity should be constructed to minimise sediment load (from in-pit sump pumping). 

• Given the key risks to surface water are erosion, sedimentation of creeklines and impacts to 
riverine vegetation downstream, a surface water monitoring programme will be implemented. 

Surface Water Management Infrastructure - Closure 

At closure, all temporary mine site infrastructure will be removed, and the disturbed development 
footprints rehabilitated. The only permanent changes in landform are the waste rock dump and the open 
pit. 

Proposed surface water management measures that will remain post-closure include: 
• The surface water drainage channels around the southern open pit areas should remain and 

continue to drain into the sediment ponds. This is recommended to minimise the release of 
sediment from the newly rehabilitated open pit area and WRDs. 

• Key sediment ponds should remain for up to 2 years following closure or until negligible material 
loss from rehabilitated and revegetated WRD and mine laydown areas is expected. They should 
then be removed and rehabilitated. 

• At closure, the pit will need to be surrounded by an abandonment bund in line with DMIRS 
requirements. The bund will serve two purposes: maintain flows past the pit to minimise changes to 
flows and hydroperiods downstream, and the other being to maintain geotechnical integrity by 
preventing surface water from flowing over the pit crest. 

• During the closure phase (typically five to ten years after the end of operations), opportunistic 
surface water quality testing should continue to support closure-related assessments of 
rehabilitation compliance. 
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Discharge to Local Creekline 

With a predicted range of WQS groundwater inflows of between 2,300 to 3,200 kL/day, a mine water 
usage (dust suppression etc) up to about 800 kL/day, a total mine water excess may be up to about 
2,400 kL/day over the duration of mining. The equates to a total dewatering volume is predicted to be 
between about 1,500 kL/day to 2,400 kL/day (up to 1.0 GL/annum) over the anticipated 608 days of 
mining. Should unforeseen high yielding structural features be encountered during mining, a worst-case 
dewatering requirement of 5,800 kL/annum has been predicted. 

Groundwater salinity in the WQS area has previously been report to average about 2,100 mg/L TDS 
(maximum 3,700 mg/L TDS) and of high quality (lower salinity) than that measured in other areas within 
the Western Queen area. With this in mind, excess groundwater is proposed to be discharged to the 
environment over a duration of up to about 1.7 years.  

Surface water modelling was undertaken to assess sensitivity of the predicted wetting front extent with 
discharge rates. The model was based on a 1:20 year rainfall event and relevant findings from this 
assessment include: 

• Under all simulated discharge rates (1,500 kL/day, 2,400 and 5,800 kL/day), a wetted front 
generally remains within the low flow channels. 

• Under an estimated average discharge rate of 1,500 kL/day (total 0.9 GL), a wetted front extent of 
about 1.75km is predicted. 

• Under an estimated average discharge rate of 2,400 kL/day (total 1.5 GL), a wetted front extent of 
2.0km is predicted. 

• Under the extreme discharge rate of 5,800 kL/day (total 3.5 GL), should unforeseen higher 
dewatering rates occur, a maximum wetted front extent of up to about 3.9km is predicted. 

The wet weather assessment found that mine water releases do not affect baseline (non-mine-related) 
flooding conditions. This is because the mine’s contribution—0.03 m³/s (2,400 kL/day)—is negligible 
compared to the natural baseline flow of 1.75 m³/s at the release point. Therefore, mine discharges 
during wet weather are not expected to adversely impact the receiving environment. 

The above results are consistent with predictions made for the adjacent Dalgaranga Gold Project by 
Spartan Resourced Limited, whereby wetting front modelling predicted a broader extent of about 2.5 km 
and up to about 500m wide for a 2.5 GL/annum (6,800 kL/day) approved discharge rate. 
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9.0 Limitations 
AECOM Australia Pty Limited (AECOM) has prepared this report in accordance with the usual care and thoroughness of the 
consulting profession for the use of Rumble Resources Limited and only those third parties who have been authorised in writing 
by AECOM to rely on this Report.  

It is based on generally accepted practices and standards at the time it was prepared. No other warranty, expressed or implied, is 
made as to the professional advice included in this Report.  

It is prepared in accordance with the scope of work and for the purpose outlined in the contract dated 29 January 2025 

Where this Report indicates that information has been provided to AECOM by third parties, AECOM has made no independent 
verification of this information except as expressly stated in the Report. AECOM assumes no liability for any inaccuracies in or 
omissions to that information. 

This Report was prepared between April and June 2025 and is based on the at the time of preparation. AECOM disclaims 
responsibility for any changes that may have occurred after this time. 

This Report should be read in full. No responsibility is accepted for use of any part of this report in any other context or for any 
other purpose or by third parties. This Report does not purport to give legal advice. Legal advice can only be given by qualified 
legal practitioners. 

Except as required by law, no third party may use or rely on this Report unless otherwise agreed by AECOM in writing. Where 
such agreement is provided, AECOM will provide a letter of reliance to the agreed third party in the form required by AECOM.  

To the extent permitted by law, AECOM expressly disclaims and excludes liability for any loss, damage, cost, or expenses 
suffered by any third party relating to or resulting from the use of, or reliance on, any information contained in this Report. 
AECOM does not admit that any action, liability, or claim may exist or be available to any third party.  

Except as specifically stated in this section, AECOM does not authorise the use of this Report by any third party. 

It is the responsibility of third parties to independently make inquiries or seek advice in relation to their particular requirements and 
proposed use of the site. 

Any estimates of potential costs which have been provided are presented as estimates only as at the date of the Report. Any cost 
estimates that have been provided may therefore vary from actual costs at the time of expenditure. 

 

 

 

 




