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QUARTERLY ACTIVITIES REPORT 

FOR THE PERIOD ENDED 31 DECEMBER 2020 

HIGHLIGHTS 

Thunderbird Mineral Sands Project 

¶ The FIRB advised no objections to the proposed Joint Venture, enabling $130m 

investment by Yansteel in Thunderbird Project 

¶ Binding 50:50 joint venture agreements were executed between Sheffield and 

Yansteel on 6 January 2021 

¶ Trial mining work program executed during the quarter. Full thickness of high 

grade T2 ore zone exposed confirming:  

o Dozer push mining assumptions; 

o Mining productivity assumptions; 

¶ A 25 tonne bulk ore sample was collected for ore feed preparation and 

metallurgical test work 

¶ Bankable Feasibility Study metallurgical test work conducted on proposed joint 

venture process flowsheet to produce a zircon rich non-magnetic concentrate 

and LTR ilmenite  
 

Corporate Activities 

¶ $12.9m in cash at quarter end (unaudited) with forecast expenditure of $2.4m 

in the forthcoming quarter. 

 

Figure 1: Location of Sheffieldõs Dampier Mineral Sands Projects 
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THUNDERBIRD MINERAL SANDS PROJECT 

Sheffield Resources Limited (òSheffieldó or òthe Companyó) continued to advance definitive Joint Venture 

documentation with YGH Investment Australia Pty Ltd (òYansteeló) for the development of the world-class 

Thunderbird Mineral Sands Project (òThunderbirdó or òProjectó) throughout the quarter. 

Yansteel submitted its Foreign Investment Review Board (òFIRBó) application in August 2020, with the 

Company and Yansteel collaboratively responding to FIRB enquiries.  This process concluded on 15 

December 2020 (refer ASX announcement dated 15 December 2020) with FIRB advising that the 

Commonwealth did not object to Yansteelõs planned $130m investment to subscribe for a 50% of the 

Thunderbird Mineral Sands Project.   

In parallel with the FIRB process, the Company and Yansteel progressed definitive binding 

documentation.  This documentation was executed subsequent to the end of the December 2020 quarter 

on 6 January 2021 (refer ASX announcement dated 6 January 2021). Steps are underway to satisfy the 

remaining conditions precedent to finalise the formation of the joint venture and complete the BFS, 

targeting a Final Investment Decision (òFIDó) in 2021. 

A trial mining pit was excavated to a depth of 30 metres to observe full scale ore mining utilising the dozer 

push method through the full thickness of the high grade òT2ó ore zone.  The trial mining pit confirmed 

that dozer push ore mining method is viable and practical over a range of ground and weather conditions 

confirming mining and haulage productivity assumptions in waste and ore materials.   

A 25 tonne bulk sample from dozer pushed ore material was collected to inform final design criteria for 

ore feed preparation plant and additional metallurgical test work.   

The Company undertook field mapping and geotechnical test work from the trial mining pit to address 

final pit wall slope design angles.  Ongoing monitoring of the exposed pit wall slopes is scheduled over 

the wet season.  A gravel test program was undertaken on the Thunderbird Mining Lease (M04/459) to 

identify construction materials for road construction and project development infrastructure 

requirements. 

Sheffield progressed work programs to advance the preferred Joint Venture flowsheet design and define 

project development opportunities for finalisation with Yansteel following Joint Venture formation. 

Project Development  

Project development work programs benefited from detailed engineering work completed during the 

2017 Bankable Feasibility Study (BFS) and the 2019 Bankable Feasibility Study Update (BFSU) with 

additional BFS standard metallurgical test work has also been conducted on the preferred flowsheet to 

produce a zircon rich non-magnetic concentrate and LTR ilmenite.  Several project development 

opportunities have been identified during this process.  Upon formation of the Joint Venture, an agreed 

project development strategy will be determined by the joint venture partners, Sheffield and Yansteel.  

The quality of the work programs should enable the prompt completion of a Bankable Feasibility Study 

and the project financing process.  

Engineering Studies 

The current flowsheet reintroduces the Low Temperature Roast (òLTRó)  and simplifies the ilmenite circuit 

from the 2017 BFS, as well as removing the zircon-related Mineral Separation Plant (òMSPó) components 

included in both the 2017 BFS and 2019 BFS Update.  Metallurgical test work has been completed on 

the current flowsheet to a standard to support the 2021 BFS and the project financing process.  The 

detailed engineering work has also advanced, with revised procurement and construction schedules to 

assist the Joint Venture ahead of finalising the BFS development strategy. 
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Trial Mining and Variability Sample Collection 

A full-scale trial mining program was completed safely and on schedule by local contractor Kimberley 

Quarry Pty Ltd.  The trial mining pit was designed to: 

¶ expose the full thickness of the high grade òT2ó ore zone  

¶ enable full scale ore mining via dozer push method through the orebody 

¶ enable a bulk sample from dozer push ore material to be collected 

¶ confirm mine digging and traffic rates of waste and ore material in various conditions 

¶ enable the collection of geotechnical and pit slope information assisting final pit design 

parameters. 

The trial mining program excavated a c. 220kt pit containing 120kt of ore and 100kt of waste material.  

Figures 2 and 3 below show a design plan and cross section of the trial mining pit. 

    

           Figure 2: Plan view trial mining pit 

 

Figure 3: Cross section of trial mining pit  
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Waste material was removed by excavator and truck operations with some zones of harder and 

competent waste materials requiring ripping by dozer to enable excavation.  Regular zones of ore material 

on each mining flitch were marked up and dozer pushed towards a mined slot where the excavator loaded 

the ore material into trucks, simulating the fixed location of a future mining unit plant (MUP).  Collation of 

equipment hours, along with obtained waste and ore material conditions, shall be utilised within future 

studies and cost estimates. 

 

              Figure 4: Waste mining by excavator and truck          Figure 5: Ore mining by dozer push to fixed excavator location 

The trial mining program confirmed that ore mining via a dozer push method is a viable and practical 

mining method over a range of ground and weather conditions.  The mining operations experienced a 

range of ground and weather conditions, including rain events of up 50mm during a 24-hour period.  

Mining operations were able to continue throughout this period with good heavy vehicle trafficability in 

waste and ore materials.  

A 25 tonne bulk sample collected from dozer pushed ore material shall enable final design criteria to be 

determined for the ore feed preparation plant and additional metallurgical test work.  Excavated and 

dozer push bulk samples were collected from regular flitches through the orebody.  The figures below 

indicate the setup of the regular excavated and dozer push bulk samples. 

 

               Figure 6: Selection of dozer push bulk samples        Figure 7: Aerial view of stockpiled ore & waste 

 

The Company undertook field mapping and geotechnical test work from the trial mining pit to inform final 

pit wall slope design angles.  Ongoing monitoring of the pit wall slopes is scheduled over the wet season.   
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Trial mining has been situated to intersect stratigraphy for all materials expected to be encountered 

during the life of mine (LOM).  These materials include recent cover, Melligo sandstone, Broome sands 

lower grade (T1) domain and the Broome sands high grade domain (T2).  The trial mining pit successfully 

terminated beneath the high-grade (T2) domain.  This pit was designed in a location that favours 

commencement of full scale mining (Figure 8).  The trail mining pit was designed from the 112.5mRL to 

the 87.5mRL and approximately 100m long and 80m wide at the crest, with 40° walls exhibiting good 

stability.  

 

Figure 8: Trial Mining pit location against thickness (m) times VHM grade (%) at Thunderbird 

 

Figure 9: Dozer push sample collection 
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During the trial mining exercise, Sheffield produced a bulk sample between the 105.0mRL and 88.0mRL, 

representative of the 2019 BFSU Proven Ore Reserve high grade domain (T2) material (refer to ASX 

announcement dated 31 July 2019).  Each flitch was tine-ripped and pushed to a depth of up to half a 

metre by a D9 dozer for a total distance of 30m; allowing attrition prior to collecting at a trap-site.  Ore 

material totalling between 40 to 50 tonnes was loaded into a truck utilising an excavator to mimic the 

mining unit plant (MUP).  This material was transported to a high-grade sheeted area for screen analysis 

and homogenisation to create the bulk sample for metallurgical test work. 

Screening of dozer pushed material from each flitch was carried out to determine oversize variability 

within the high-grade domain ore.  Samples from each flitch were separately fed into a screening plant.  

Each fraction was weighed in a loader by load-rite and output material described.  Results are to be 

analysed in conjunction with planned process outcomes.  

 

Figure 10: Screening to analyse variance in fraction size per flitch 

Upon completion of screening each flitch sample was homogenised on a high grade ore pad.  Sub-splits 

were produced and processed through a jaw-crusher to 90mm, producing a 25-tonne bulk sample.  

Analysis is expected to be complete during Q2 2021. 

A gravel exploration test pit program was also undertaken to assist with future mine infrastructure 

requirements. 

Flowsheet Confirmation and Non-Magnetic Concentrate Product Samples 

Existing raw ore and partly processed samples were used to complete test work based on the current 

flowsheet to support a the 2021 BFS and project financing due diligence.  Existing Heavy Mineral 

Concentrate (HMC) samples were used to complete zircon rich non-magnetic concentrate flowsheet 

design parameters and produce samples for existing and new offtake partners.  Magnetic products were 

processed through the Yansteel ilmenite process circuit, which no longer includes the 2017 BFS ilmenite 

dry plant, and then processed to produce LTR ilmenite to support the 2021 BFS and project finance due 

diligence process.  The results of the test work where in line with assumptions made for the Yansteel 

flowsheet and in line with expectations from previous BFS-standard test work.  

Enabling Early Works 

Access to site and accommodation was established to support trial mining and other activities.  A fire 

management program and general village maintenance was conducted during the quarter.  At the 

completion of the trial mining program, the accommodation village and site were locked down in 

preparation for the 2020/ 2021 Kimberley wet season.   
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Environmental Compliance Reporting 

Thunderbird Operations submitted the State and Federal annual compliance reporting related to 

environmental project approvals.  The operation remains in compliance with approved project conditions. 

Aboriginal and Community Engagement 

Prior to the commencement of trial mining, Traditional Ownersõ heritage monitors and Company rangers 

conducted pre and post land clearing artefact checks and Greater Bilby surveys of the area.  No artefacts 

or evidence of Greater Bilby presence or activity was found in the trial mining area. 

Senior Traditional Owners were invited to site to share artefact knowledge with heritage monitors and 

rangers.  Areas where final artefact checks had occurred since 2018 were revisited by heritage monitors, 

rangers and Senior Traditional Owners. 

Heritage monitors and rangers continued final artefact checks and Greater Bilby surveys over land where 

Project infrastructure will be constructed.  Evidence of Greater Bilby activity was found in some of the 

surveyed areas.  The Greater Bilby Disturbance Protocols outlined in Thunderbirdõs Terrestrial Fauna 

Environmental Management Plan, approved by the Federal Government, is followed prior to land clearing.  

    

Figure 11:  Site knowledge share between Heritage Monitors and Elders 

Markets  

As the world has adapted to dealing with the global pandemic the mineral sands and associated 

industries have continued to push ahead and perform relatively well. Markets in China have been 

buoyant, and the Americas has continued to perform reasonably well.  Both Europe and India are 

indicating signs of recovery although not as buoyant as China and the Americas.  Zircon and titanium 

industries have outperformed subdued 2020 forecasts, particularly the titanium industry which has 

performed exceptionally well. 

As reported in the previous quarter, the titanium feedstock market remains tight. This trend has continued 

during the current quarter with further tightening in the market, particularly in China where pricing for 

material has increased, especially for sulfate ilmenite feedstocks. The US has also performed relatively 

well during this period with Europe showing signs of modest improvement from the previous quarter. The 

expectations for the first half of 2021 in the titanium feedstock market is for similar tight market 

conditions to be maintained with buoyant pricing. 

During 2020, the zircon market saw prices starting to fall following a modest contraction in consumer 

demand for stock.  The current quarter evidenced a slight tightening in the market, preventing further 


