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Attachment 2: Premises Map 
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Figure 1 Copperhead proposed evaporation pond and premises map 
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Attachment 3B: Proposed Activities 

Background  

The Copperhead Underground Mining Project (Copperhead Project), owned by Cygnet Gold Pty Ltd (Cygnet Gold) is 
situated within the Shire of Yilgarn, near the township of Bullfinch where a rich history of gold mining operations from 
the late 1800’s continue to this day.  

The Copperhead Project incorporated both open cut and underground mining from 1952 to 1964 with onsite 
processing (amalgam). A second cycle of mining and processing of ore commenced in 1988 utilising the carbon in 
leach method and continued until 2001 when the processing plant was decommissioned. The Copperhead Project was 
then placed into care and maintenance.  

Following decommissioning in 2001, all site infrastructure including supporting underground dewatering pump 
systems and underground mining areas became submerged by natural groundwater ingress. Groundwater quality from 
within previously mined underground areas is hypersaline (101,000 µS/cm and pH 7.76). 

Currently, Copperhead remains under care and maintenance. Standing water levels and water quality are tested on an 
annual basis if water is present.. 

Project Summary  

Cygnet Gold Pty Ltd (Cygnet Gold) is proposing to re-commence underground mining at Copperhead Project east of 
Perth, near the town of Bullfinch in Western Australia. It is estimated that operations would commence after 
approximately two years of dewatering. The location of the Copperhead Project in relation to the township of Bullfinch 
is presented in Figure 1. 

Cygnet Gold is proposing to dewater the underground areas to support the recommencement of underground mining 
operations. Cygnet Gold is applying for a works approval to support the dewatering activities of underground areas. 
Groundwater will be discharged into a purpose-built surface evaporation pond.  

An estimated volume of saline-hypersaline groundwater requiring extraction is approximately ~0.53 Gigalitre (GL), the 
equivalent of ~530,000,000 Litres or ~187,167.7 tonnes. To facilitate dewatering, Cygnet Gold is proposing to 
construct an evaporation pond (engineered structure) to aid passive removal (evaporation) of excess groundwater to 
avoid discharge to a natural creek or Salt Lake. 

Groundwater around Lake Baladjie (approximately 11km west of the township of Bullfinch) is hypersaline. Salinity 
values fluctuate between 75,000µS/cm and 210,000µS/cm. Previous approvals and studies have concluded that the 
Copperhead Project is not connected to the nearby Baladjie aquifer, associated with the Baladjie Lakes system. 

This works approval application is for the construction of the engineered evaporation pond, with an area of 
approximately 17.92 ha. The structure is located on top of the decommissioned Tailing Storage Facility (TSF). If the 
historical tailings materials is suitable for construction following geotechnical analysis is will be utilised. Following 
construction and engineering certification of the as built structure, commissioning and utilisation of the evaporation 
pond will commence. This facility is fully under Category 6 (Table 1).  

Following the completion of initial dewatering activities, continued pumping at a lower volume will be required to 
enable underground entry for drive rehabilitation and preparations for recommencement of underground mining 
activities.  

Approval will be sought under the Mining Act 1978 prior to commencement of underground activities.  
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Proposed Activities 

Proposed works activities incorporated within this application includes construction of evaporation pond, utilising in-
situ tailings materials (if geotechnically suitable). The most viable location is the tailings storage facility 5 (TSF5), 
operational from 1998-2001(TTC, 2024a). TSF5 was decommissioned and partly rehabilitated after 2001. Following 
construction and sign of by a registered engineer Cygnet will apply for a operational licence to allow dewatering of all 
underground mining areas prior to any re-commencement of underground mining activities. 

Evaporation Pond  

The evaporation pond design (above-ground paddock storage facility) has a total footprint area of approximately 
17.3 ha with a final build crest height of RL 373.0 m AHD (maximum embankment height of 4 m) with an internal 
storage area of 12 ha.  

The evaporation pond has an estimated holding capacity of 358,422 m3 with an evaporation rate of 1.4 m per annum 
providing approximately 400,000 m3 of passive evaporation potential. Current estimates indicate 528,274 m3 of 
ground water requires removal from existing underground work areas. Therefore, it is estimated to require 1.3 years of 
evaporation prior to re-entry. Continued maintenance dewatering would then be required during all mining activities.  

Engineered Design and Geotechnical Investigation 

The geotechnical investigation of TSF5 has been used for development of the engineered design in accordance with the 
Australian National Committee on Large Dams Incorporated (ANCOLD) guidelines. Construction materials are to be 
excavated onsite from TSF 5.  

The evaporation pond has been designed in line with ANCOLD (2012), 'Guidelines on Consequence Category 
Assessment' and a dam break analysis with a medium level of damage or loss, with a Potential Loss of Life (PLL) 
downstream as a result (unlikely event) of a dam break rating of < 0.1 (TTC, 2024).  

The Dam Failure Consequence Category (DFCC) for the proposed evaporation pond design with a nominal 4.0 m crest 
height (RL 373.0 m AHD) is deemed 'low' (TTC, 2024). 

Allowance for the temporary storage of a 1:100-year Annual Exceedance Probability (AEP), 72-hour storm event 
(ANCOLD, 2000, 'Guidelines on Selection of Acceptable Flood Capacity') has been incorporated.  

Additional design elements include: 

▪ Crest width of 10 m and design slopes of 1:10 (V:H) for downstream and 1:2 (V:H) for upstream, with 2% cross 
fall on embankments following capping to a nominal 0.5 m (tailings material). 

▪ A riprap rock layer (0.5 m thick; utilising 100 - 250 mm rock) overlying a separate geotextile layer on the entire 
upstream embankment and spillway 

▪ An emergency spillway (50 m wide x 0.5 m deep) on the eastern side of the evaporation pond to minimise 
potential impacts to mining operations. Spillway design to a 1:100-year (1%) AEP event for Probable Maximum 
Precipitation (PMP) 
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Receiving Environment Management  

The following Environment Management will be undertaken for the delivery of the proposed work activities: 

▪ Monitor groundwater discharge rates using existing monitoring bores and accumulating volume from 
Copperhead underground (in line water meter). 

▪ Leak detection systems, regular inspections during commissioning and operations.  

▪ Following manufactures recommendations when constructing the pipeline between the underground areas 
and the discharge point into the evaporation pond 

▪ Ensure scheduled maintenance is conducted of the dewatering pump throughout the program. 

▪ Appropriate hydrocarbon bunding of the dewatering pump in-line with AS1940 requirements of a minimum 
110% storage capacity availability in case of spills or mechanical failure of the dewater pump. 

▪ Monthly groundwater standing water level monitoring, using existing groundwater monitoring locations 
around the existing TSF, proposed evaporation pond. 

▪ Fauna egress mats and ramps located around all water storage infrastructures.  

See Table 9 for further detailed management and mitigation actions. 
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Typical for the Goldfields Region pan-evaporation rates generally exceed rainfall volumes by an order of magnitude, 
most notably over the summer months. Following a large rainfall event, intermittent surface water runoff flow or 
puddling can be observed within the generalised area, however these events are generally of a short duration.  

Predominant wind directions are from the north-east during the winter months and trending south-easterly at all other 
times of the year.   

Geology  

The geology of the Copperhead mine is situated within the Bullfinch Greenstone Belt. The mine's geology is 
characterized by a mafic-ultramafic sequence, with mineralization occurring within 150 meters of the eastern contact 
with granitoids. The host rocks, altered to fine-grained tremolite-actinolite, chlorite, and talc-carbonate schist, are 
indicative of the region's dynamic geological processes. Notably, the banded iron formations (BIF) at Copperhead 
contain alternating bands of pyrite, pyrrhotite, ferromagnesian minerals, and quartzite, which are significant for 
understanding the area's mineral wealth.  

The steeply dipping sequence has undergone intense shearing, resulting in the formation of extensive shear zones and 
high-strain corridors. These features, along with multiple generations of tight to isoclinal folds, some possibly sheath 
folds, have intricately shaped the belt's internal structure which are traceable for tens of kilometres. 

Soils  

Within the region of the Copperhead Project, two soil landscapes are present and were mapped and described during 
AECOM surveys completed in 2023, and summarised below: 

▪ Wallambi System: Chains of salt lakes in the central Zone of Ancient Drainage with Salt Lake soil and 
calcareous loamy earth. Mallee, Morrel woodland and saltbush-bluebush- samphire flats. 

▪ Baladjie System: Valley floors and lower slopes in the northern Zone of Ancient Drainage with calcareous 
loamy earth and alkaline red loamy duplex (mostly shallow) woodland. 

Hydrology  

The DWER water register identifies that the Copperhead Project operational areas encompass both palaeochannel and 
fractured rock aquifers present extending over two Groundwater Resource Areas (Westonia and Goldfields GRAs).  

The palaeochannel sands or alluvium are the major aquifers in the region and are frequently targeted for mine water 
supply as they can provide stable, long-term sustainable yields due to ‘high’ permeability, large groundwater storage 
and significant leakage from the overlying clays and surrounding basement rock. The palaeochannel aquifer 
groundwater quality is generally poor, ranging from saline to hypersaline (10,000 - >35,000mg/L TDS). These aquifers 
have high reliability, having stable long-term sustainable yields (yield potential of up to 1,500 kL/day). 

Fractured bedrock aquifers (fractured greenstones and granitoid basement rocks) may provide moderate water 
supplies and are utilised by some operations within the greater region. The fractured rock aquifers have tendency for 
limited water supplies, due to limited areas within fractures. 

Surface water 

Surface drainage systems are characterised by extensive palaeo-alluvium and chains of playa lakes. Lake Baladjie, a 
playa lake in the relict drainage of the Yilgarn River, represents the ultimate receptor of surface water drainage from 
the surrounding catchments (including Copperhead Project). Surface water management strategies include diversions 
and culverts to regulate the flow of surface water (when present), ensuring the protection and development of the 
town's infrastructure and mitigating potential water-related issues. 
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Highly ephemeral surface water systems are found around the Project area. Surface water flows occur only after rainfall 
events exceed loss rates to the atmosphere and to soil. These run-off events can be short in duration are localised and 
may not connect with downstream flows or larger water systems.  

Surface water systems across the generalised region are highly ephemeral, with surface water flow only occurring 
briefly after rainfall exceed loss rates to soils and the environment. These runoff events may be localised and of 
relatively short duration and do not necessarily connect with downstream flow paths or larger surface water systems. 
Based on historic surface water responses and observations of regional playa and lake systems, surface runoff events in 
these environments, at the regional scale, typically occur once every two to five years.  

Due to surface water being highly ephemeral and no systems will be altered as part of the proposed work it is unlikely 
that there will be any adverse impacts to surface water.  

Groundwater  

The DWER water register identifies that Cygnet operational areas encompass palaeochannel aquifers and fractured 
rock aquifers. The palaeochannel sands or alluvium are the major aquifers in the region and are frequently targeted for 
mine water supply as they can provide stable, long-term sustainable yields due to ‘high’ permeability (yield potential of 
up to 1,500 kL/day), large groundwater storage and significant leakage from the overlying clays and surrounding 
basement rock.   

The groundwater quality in palaeochannel aquifers is generally poor, ranging from saline to hypersaline (10,000 - 
>35,000mg/L TDS) however, most of the groundwater salinity is much higher.  

Within the region of Golden Pig three major groundwater aquifer systems have been identified: 

▪ Superficial aquifers associated with, lacustrine and laterite deposits that are typically only partly saturated and 
dependent in intermittent rainfall. 

▪ Palaeochannel sands that are major aquifers of the region and can provide stable, long-term yields from 
sands/gravels at the base of present-day drainage systems or just offset following palaeodrainage systems. 

▪ Bedrock aquifers occurring in fractured bedrock, granite, or greenstone basement rock where the storage 
potential is related to the depth of weathering and zone of fracture development. Background on surface 
water quality. 

Flora and Vegetation  

Flora and Vegetation surveys completed around the Copperhead Project (AECOM, 2024) observed the following 
vegetation communities: 

▪ Dodonaea Shrubland 

▪ Mixed Shrubland 

▪ Two Eucalypt Woodlands.  

None of the vegetation communities represent a Threatened or Priority Ecological Community (TEC or PEC). The 
vegetation condition within the Copperhead Project varied from Completely Degraded to Very Good. The mixed 
shrubland community supports the Priority flora Acacia haematites (P1) population, representing 80 individuals located 
2km south of the project, not to be disturbed as a result of this project (AECOM, 2024). 

The full AECOM flora and fauna report has been included under Attachment 8 as additional reference. 

Fauna 

AECOM (2024) conducted a desktop assessment and reconnaissance survey to determine any occurrences of 
conservation significant fauna species.  
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Attachment 8: Additional Information 
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