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Figure 1: Yaloginda L4496 Prescribed Premises Regional Location
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Figure 2: Prescribed Premise Map
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a combined maximum height of 464.5 mAHD, which is 5 m below the pit crest. This approach is outlined in 
Appendix B. 

 

A geotechnical assessment of the GNH pit's west wall indicates that tailings placement will enhance wall 
stability. Tailings will be transported via an existing pipeline and released into the pit via a series of spigots. 
Supernatant water will be managed through a decant system. Two additional monitoring bores will be 
installed around the perimeter of the facility to monitor performance. 

Tailings test work, encompassing particle size distribution (PSD), hydrometer, and oedometer 
(consolidation) testing, was conducted as part of the design report for the BETSF by Coffey in 2016. The 
tailings were classified as sandy silt with favourable consolidation characteristics. Given the anticipated 
similarity in tailings properties for the GNHTSF, the findings from Coffey’s 2016 investigations are applicable 
to the GNHTSF design. The estimated tailings density is 1.4 t/m³. 

2.1.1 Bluebird Paste Plant 

BBGO proposes constructing and operating a mobile paste plant at the Bluebird mine site. This facility, as 
outlined in Figure 3 and Figure 4, will produce a cement-tailings slurry for injection into the Bluebird 
underground mine, enhancing mine stability and safety. 

Tailings will be sourced from the Bluebird North TSF. These tailings will be transported to a dedicated area 
adjacent to the paste plant. Viability testing (Appendix D) has confirmed the tailings’ suitability for paste fill 
production. The plant itself is engineered to mix dry tailings with Minecem, or cement and water, creating a 
slurry that meets the requirements for underground injection. The plant’s production capacity is estimated 
at 1,000 m3 of slurry per shift, or 100 m3 per hour, amounting to approximately 370,000 m3 or 450,000 tonnes 
of paste fill annually. 

The paste plant will require an average of 100,000 kilolitres (kL) of water per year, with a peak demand of 
150,000 kL in year eight. Water will be sourced from the existing dewatering circuit. BBGO holds a water 
abstraction entitlement of 6,250,000 kL (GWL156252(13)). 

The paste plant will consist of a control room, laboratory, crib room, binder silos, wet binder dosing 
equipment, paste mixer, paste hopper, tailings feed hopper, conveyor, and compressor (Figure 4). 

By utilising tailings material from the Bluebird North TSF and converting it into a stabilising agent for the 
mine’s underground workings, the surface footprint of the legacy Bluebird North TSF will be reduced the 
operational life of the underground mine will be increased. 
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Figure 3 Proposed Bluebird Paste  Plant & GNHIPTSF   
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Figure 4: Bluebird Paste Plant Design 
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Figure 5: Bluebird Paste Plant Design Plans
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3. OTHER APPROVALS  

3.1 Mining Act 1978  

The most recent Yaloginda Mining Proposal and Mine Closure Plan (Reg ID 117227) for MGO, which included 
the Bluebird underground project, was approved on 24 March 2023. 

To accommodate the construction and operation of the GNHTSF, BBGO is preparing a revised Mining 
Proposal and Mine Closure Plan. This revised plan will be submitted to the Department of Energy, Mines, 
Industry Regulation and Safety (DEMIRS) for approval in August 2024. 

3.2 Environmental Protection Act 1986 (Native Vegetation Clearing)  

No vegetation clearing is proposed as part of this application. All proposed infrastructure will be confined to 
existing disturbed areas within the mining lease and disturbance envelope, minimising environmental 
impacts and preserving native vegetation. 

3.3 Rights in Water and Irrigation Act 1914  

BBGO holds a water licence (GWL 156252(13)) under the Rights in Water and Irrigation Act 1914, authorising 
the combined abstraction of up to 6,250,000 kL of water annually from pits and production bores within the 
Yaloginda, Paddy’s Flat and Nannine Project areas, including the Great Northern Highway Pit. 

The return water from the GNHTSF will not be considered part of the total groundwater abstraction volume 
because the solution is in a closed recycling system. Some localised groundwater seepage is anticipated. 
To manage this, a monitoring program will be implemented using proposed monitoring bores, and 
appropriate water return controls will be established. 

3.4 Local Government  

No approvals are required from the Shire of Meekatharra to undertake the proposed activities. The project is 
entirely located within a granted mining lease and will comply with all state and federal environmental and 
mining regulations. 

4. STAKEHOLDER ENGAGMENT  

A register of Yaloginda Stakeholder engagement is presented in Appendix A. 
 

Table 5 Yaloginda Stakeholder  

Stakeholder Key Personnel Primary Interests 

State Government  

Department of Mines, Industry 
Regulation and Safety 

Environmental Officers/Inspectors 
Regional Safety Inspector 

Team Leaders and Managers 

Mining exploration 
Clearing of native vegetation 

Proposals to mine 
Mine closure planning 

Rehabilitation of mining 
disturbance 
Mine safety 

Department of Water and 
Environmental Regulation (DWER) 

– Contaminated Sites, Water, 
Clearing Division 

Environmental Officers and 
Managers 

Contaminated sites 
Surface and groundwater 

management 
Groundwater abstraction 
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Figure 6: Sensitive Receptors 
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6. EXISTING ENVIRONMENT  

6.1 Hydrogeology  

Aquifers in the Yaloginda area are generally located in weathered horizons, shears and quartzose rocks in 
the greenstone belts and locally in alluvial deposits. Fractured rock aquifers in the region are typically 
brackish, inhomogeneous, anisotropic, and irregular in dimension, with properties influenced by lithology 
and structural deformation complexity. The bedrock aquifer yields the highest amounts of water at the base 
of the weathering profile in the lower saprolite and saprock . The regional water table ranges in depth from 
about 5 m to 45 m below ground level and is broadly consistent with topography. Regional groundwater flow 
is south towards Lake Annean (Rockwater, 1994).  

The thickness of weathering profiles varies across the different mine areas, ranging from a few metres to 
more than 80 m in the saprolite zone. Crosscutting vertical dykes and faults are known to deliver 
groundwater flow towards the main mineralisation shear zones. Overall, the fractured rock aquifers have 
low groundwater storage with inflows related to the interception of recharge or throughflow from regional 
aquifer systems. The surrounding ultramafic- Archean bedrock is typically fresh and of low permeability 
(Rockwater, 1994). 

Local groundwater also occurs within thin (up to 20 m thick) superficial deposits of alluvium and colluvium 
in and around drainage lines. Recharge is episodic and occurs via direct infiltration following significant 
rainfall events. 

The main aquifers in the GNH pit are disconnected mineralised zones of ferruginous quartz-carbonate 
altered rocks as in the neighboring Bluebird East and Bassetts West pits, which have also been used to store 
tailings. Monitoring data from these sites have indicated minimal impact on groundwater, with circum-
neutral pH, low WAD cyanide levels, low salinity and minimal metal concentrations. To further assess 
groundwater conditions, two additional monitoring bores will be installed on the southern side of the GNH 
pit (Rockwater, 2015). 

6.1.1  Process Solution Chemistry  

A chemical analysis of the current tailings process solution water quality at the Bluebird processing plant 
revealed the following characteristics: 

• Alkaline pH 
• Brackish Total Dissolved Solids 
• High heavy metal content 

These water quality results are typical for tailings analysis and are expected to be similar in the GNHTSF. A 
detailed chemical analysis of the process solution is provided in Table 5 and Appendix D. 
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Figure 9: Bluebird East Total Dissolved Solids 

 

Figure 10: Bluebird East Arsenic (Dissolved) 
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Figure 11: Bluebird East WAD Cyanide 
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Figure 12: Bluebird East TSF Monitoring Bores  Durov Diagram 
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The nearest potential receptor is the 12 Mile Well, located 2 km south of the GNH pit. The well's current 
status is unknown, but the installed monitoring bores will track groundwater levels and quality. No known 
groundwater-dependent ecosystems are present in the area (Rockwater, 2024). 
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7. HYDROLOGY  

7.1.1 Environmental Values and Beneficial Users of Surface Water 

No known beneficial users of surface water exist within the immediate vicinity of the GNHTSF. While nearby 
pastoral leases support cattle, these animals rely solely on groundwater accessed through bores and wells, 
none of which are within vicinity of the GNH Pit. 

Lake Annean, situated approximately 20 km from the GNH Pit, is identified as an Environmentally Sensitive 
Area (ESA) due to its ecological significance. Listed in the Directory of Important Wetlands in Australia, the 
lake provides critical foraging and breeding habitat for numerous migratory and marine bird species, as well 
as other waterbirds (Figure 6). 

7.1.2  Flooding Characteristics.  

A 2019 surface water assessment by Rockwater (Appendix C) identified peak flood levels and potential 
impacts within the Bluebird Mining Area. The primary drainage pathways are the north and west branches of 
12 Mile Creek, flowing southward into Lake Annean. Nearby pits (Maranui, Surprise, Romsey, and Mystery) 
act as flood retention basins, mitigating prolonged and deep inundation of upstream areas for up to 1-in-50-
year flood events (Figure 7). The GNHTSF will not affect existing mine site hydrology or downstream surface 
water flows. Its continuous perimeter safety bund will prevent surface runoff from entering the pit. 

  



 

   26 

 
Figure 13: Surface Water Characteristics 
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Figure 14: Threatened and Priority Flora (DBCA records)  
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Figure 15: DBCA Threatened Fauna Records (DBCA records) 
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8. ENVIRONMENTAL IMPACTS AND MANAGEMENT  

8.1 Great Northern Highway TSF 

8.1.1 Design Features  

A detailed design for the GNHTSF was provided by Tetra Tech Coffey in 2024 (Appendix B). The facility will be 
constructed in stages, initially filling the GNH pit with tailings deposited to form a beach against the west 
wall. A spigot will be located on the lower half of the slope nearest the highway where weathering is most 
pronounced. The GNHTSF and Bluebird East TSF will operate independently until the tailings are filled to the 
saddle between the pits, creating a larger combined TSF with significantly increased capacity. 

As an in-pit facility, the GNHTSF requires minimal construction and uses a single spigot for tailings 
consolidation. Supernatant water will be recycled to the processing plant. The facility adheres to ANCOLD 
2019 standards. 

8.1.2 Seepage Control Features and Investigation   

GNHTSF incorporates a decant return line to recover approximately 76.7% of slurry water (supernatant) for 
recycling within the processing plant. No additional seepage control measures are planned for the facility. 

A hydrogeological assessment determined that the site features low permeability rock formations 
interspersed with permeable zones. While a low-level risk of groundwater seepage exists if tailings exceed 
the pre-mining water level (455 m AHD), the self-sealing properties of the tailings are expected to mitigate 
potential impacts on groundwater quality and levels (Rockwater, 2024).  

The nearest potential receptor for seepage is the 12 Mile Well, located approximately 2 km south of the GNH 
pit. The well's current condition is unknown. No identified Groundwater Dependent Ecosystems are present 
in the vicinity. 

8.1.3 Freeboard  

The GNHTSF is designed to manage water inflows from two primary sources: supernatant from the tailings 
slurry and rainfall runoff. To mitigate the potential impacts of rainfall events, the facility has been engineered 
to temporarily store the volume associated with a 1:100-year, 72-hour storm event. 

Design parameters for the GNHIPTSF were established based on a ‘Medium – Category 2’ hazard rating and 
the following guidelines: 

• DEMIRS (2015a): The facility must be capable of temporarily storing rainfall from a 1:100-year, 72-
hour storm event, with a minimum pit wall freeboard of 0.5 m. 

• ANCOLD (2019): The facility must be capable of temporarily storing rainfall from a 1:100-year, 72-
hour storm event, plus wave run-up from a 1:10-year AEP wind event, with an additional 0.5 m of pit 
wall freeboard. 

Effective operational controls and continuous water removal are essential for maintaining adequate 
freeboard within the facility. The tailings surface allows for temporary stormwater storage above the normal 
operating pond level. This level is maintained at a maximum of 464.5 m AHD, which is 5 m below the 
minimum pit crest level of 469.5 m AHD (Figure 9). 



 

   31 

 

Figure 16: GNHTSF/BETSF Extent 
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Figure 17: GNHTSF Freeboard  

8.1.4 Dust Control  

To mitigate dust generation during construction activities, a water cart will be on-site to suppress dust and 
prevent its dispersion into the surrounding environment. This measure safeguards both air quality and the 
health of construction personnel. 

While dust generation from the tailings beaches is considered unlikely due to the saline nature of the tailings 
and the potential formation of a stabilising crust (Tetra Tech Coffey, 2024), proactive management measures 
will be implemented to prevent dust issues during periods of inactivity. This may involve implementing 
measures to maintain moisture levels on the tailings beaches. 

8.1.5 Tailings Deposition Infrastructure  

Tailings will be transported from the processing plant to the GNHTSF via a large-diameter HDPE pipeline. A 
spur line will connect the main pipeline to the GNHTSF. The tailings discharge point, located at the end of 
the pipeline, will extend a minimum of 5 m over the pit rim to facilitate tailings deposition onto the west wall, 
forming a tailings beach. Regular monitoring of the spigot location will be undertaken to detect and address 
any potential erosion. To prevent pipe blockages, tailings pipelines will be flushed with return water when 
deposition is halted or the spigot is relocated.  

Tailings pipelines will be inspected at least once per shift. All pipelines will be contained within bunds to 
prevent potential spills. Given the sensitivity of HDPE pipelines to temperature fluctuations, the regular 
inspections will identify and address any leaks or failures promptly. Immediate reporting of pipeline issues 
to relevant personnel will be required, followed by the completion of an incident report. The placement of 
infrastructure is detailed in Figure 10 and included in Appendix B. 
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Figure 18: Infrastructure Placement  
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Figure 19: GNHTSF Monitoring Bore Locations  
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