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1. [bookmark: _Toc194562660]Abstract
This report evaluates three materials handling solutions for transporting tungsten ore from a mine to a nearby port. Due to restrictions prohibiting road transport, the assessment focuses on enclosed conveyor belt systems, aerial ropeways, and a underground slurry pipeline. Each option is analysed in terms of operational efficiency, environmental impact, cost, and feasibility. The report concludes with a recommendation based on mining type, highlighting the most effective and sustainable solutions.
2. [bookmark: _Toc194562661]Introduction
The objective of this report is to recommend the most suitable materials handling solutions for exporting mined tungsten ore to a nearby port located two miles away. With road transport prohibited, an alternative solution is required that minimises noise and visual impact. The evaluation considers several factors including operational efficiency, cost-effectiveness, safety, and environmental sustainability.
Tungsten, valued for its unique properties and applications, requires an efficient handling system due to its density and potential dust generation during transportation. Careful consideration of the selection and design of materials handling systems becomes crucial for both operational success and compliance with environmental regulations. A critical evaluation of various materials handling methods is essential to identify options that align with the operational goals of New Futures.
To facilitate such an evaluation, it is imperative to consider factors such as energy efficiency, initial investment costs, maintenance requirements, and flexibility in operations, as highlighted by relevant studies on material handling systems in flexible manufacturing contexts (Dixit & Raj, 2018). 
This report provides a comprehensive analysis of three potential systems that can be adapted to meet the specific needs of New Futures, weighing their respective benefits and challenges in the decision making process. The chosen mining technique impacts the framework of material handling, with each method providing unique logistical challenges.
3. [bookmark: _Toc194562662]Materials handling considerations
The two most popular mining techniques will be considered during this report and their impact on material handling along with the key factors for operational succuss. Understanding different mining methods provides insight into their unique challenges and considerations for material handling. 
Open-Pit Mining
Open-pit mining involves the extraction of minerals from the earth's surface, which allows for the removal of large volumes of material. The extraction process typically begins with the removal of overburden, the soil and rock overlaying the mineral deposit before accessing the ore (Yazdani–Chamzini, 2014). Sizes and configurations of haul trucks are critical in this technique as they need to handle large quantities of material over considerable distances. The demand for efficient material handling systems is heightened due to the high operational costs associated with transporting ore from the pit to processing facilities, which can account for a significant portion of total mining costs, estimated at approximately 30-75% of total costs (Yazdani–Chamzini, 2014). The continuous nature of operations in open-pit mines requires reliable logistical systems to manage ore and waste material effectively to minimise downtime (Yazdani–Chamzini, 2014). 
Underground Mining
Underground mining techniques, such as room and pillar or cut and fill, necessitate different material handling approaches due to the confined operating spaces and the need for safety measures against hazardous conditions (Yazdani–Chamzini, 2014). The transportation of ore and waste in underground mines often relies on conveyor belts, shuttle cars, or rail systems. These methods, while minimising surface disturbance, require rigorous planning to ensure material movement is both efficient and safe. Transporting materials in confined and variable environments poses challenges regarding equipment optimisation and maintenance, which are crucial given the often-harsh conditions underground (Yazdani–Chamzini, 2014).

For material handling system to be efficient the following factors must also be considered:

	Factor
	Consideration

	Operational Efficiency
	Effective handling solutions ensure seamless transitions between phases, minimising downtime caused by equipment failures or logistical bottlenecks (Moczko et al., 2018).

	Cost-Effectiveness
	Transportation costs represent a significant portion of operational expenses in mining, often comprising around 30-75% of total costs (Dargham et al., 2019). Investing in an efficient material handling system not only reduces direct transportation costs but also optimises labour costs associated with manual handling (Moczko et al., 2018). 

	Safety and Compliance

	Safety is a primary concern in the mining industry, particularly when transporting heavy and potentially hazardous materials such as tungsten. Efficient material handling systems that include automated and controlled transportation solutions enhance worker safety by minimising human interaction with dangerous machinery and hazardous substances (Moczko et al., 2018).

	Environmental Concerns
	An efficient material handling system aids in the secure transportation of waste materials to designated disposal sites, ensuring adherence to environmental regulations and reducing pollution risk. By optimising material flow and waste hauling efficiency, mining operations can diminish their ecological footprint, thereby promoting sustainable practices (Han et al., 2021) 

	Logistical Challenges

	Transportation of tungsten from the mine to the port often encounters logistical challenges, especially when the mining site is in a remote area with inadequate infrastructure (Moczko et al., 2018). Efficient material handling systems equipped with strategic planning technologies help navigate these challenges. Implementing automated handling and real-time tracking methods can minimise logistical disruptions and ensure the timely transport of tungsten, optimising supply chain management (Sing et al., 2021) (Nordin et al., 2023). 



The efficiency of material movement, safety considerations, and environmental impacts are thus reliant on the mining method employed. Continuous innovation in equipment and practices remains essential to effectively address the pressing challenges across various mining sectors.
Establishing an efficient material handling system is essential for the successful transportation of tungsten from the mine to the port facilities. The interplay of operational efficiency, cost considerations, safety protocols, environmental compliance, and logistics renders such systems not only beneficial but also critical for the sustainability and profitability of tungsten mining operations. 
4. [bookmark: _Toc194562663]Material handling System 1 – Enclosed Conveyor Belt System.
The use of an enclosed conveyor belt system for transporting tungsten from the mine to the port presents several significant advantages regarding efficiency, safety, and environmental impact. Enclosed conveyor systems are recognised for their ability to transport bulk materials over short distances while minimising energy consumption. Research indicates that belt conveyors are among the most effective systems for bulk material transfer, boasting low energy consumption per ton of transported material (Masaki et al., 2018) (Kawalec et al., 2020). 
An optimised design of conveyor systems can lead to reduced operational costs and improved energy efficiency, making them economically favourable, especially in operations involving large volumes of materials like tungsten (Masaki et al., 2018) (Kawalec et al., 2020). 
The enclosed design of these conveyor systems mitigates environmental concerns, particularly relating to noise and dust emissions. The encapsulation of the conveyor belt minimises the visual intrusiveness that can disrupt local ecosystems and communities while significantly reducing the release of dust into the environment, which is a critical consideration given the stringent regulatory conditions surrounding the new tungsten mine (Masaki et al., 2018) (Kawalec et al., 2020). The reduced noise levels associated with enclosed conveyors, compared to conventional truck transport, enhance the operation's compliance with local noise pollution regulations and contribute to stakeholder acceptance (Masaki et al., 2018; Kawalec et al., 2020). 
Advancements in conveyor belt technology, such as implementing speed control mechanisms and energy-efficient drives, further increase the operational effectiveness of such systems. Innovative approaches in energy management within conveyor systems have been shown to optimise speed and power consumption, thereby maximising operational efficiency during material handling processes (Shareef & Hussein, 2021) (Zhang & Xia, 2010). The ability to adjust the operational parameters dynamically allows for a more tailored transportation solution that adapts to varying load requirements, enhancing the system's flexibility while still maintaining energy conservation (He et al., 2016). 
The maintenance and durability of enclosed conveyor belt systems are generally superior compared to other transport methods. With careful design considerations, such systems can effectively handle wear and tear, making them a long-term investment that reduces the frequency and cost of maintenance (Masaki et al., 2018) (Kawalec et al., 2020). Research has indicated that poor operational practices, such as selecting oversized equipment, can lead to inefficiencies and increased costs; thus, an appropriately sized and maintained enclosed conveyor system can lead to significant operational savings over time (Masaki et al., 2018) (Kawalec et al., 2020).
When considering an enclosed conveyor belt system several challenges must be acknowledged. These challenges can impact the feasibility, operational efficiency, and overall effectiveness of the conveyor system in the mining operation. 
	Initial Capital Investment
	The establishment of an enclosed conveyor belt system often requires substantial upfront capital investment. This includes costs associated with purchasing high-grade materials, engineering design, installation, and infrastructure preparation. For a mining operation, these costs can be significant, necessitating careful financial planning (Sun et al. 2024). 

	Maintenance Requirements
	Enclosed conveyor systems require regular and rigorous maintenance to ensure continued operational efficiency. Components such as the belt, pulleys, and idlers are subject to wear and tear and must be regularly inspected and replaced as necessary (Zhang et al., 2024). Failures due to lack of maintenance can lead to unexpected downtimes, resulting in production delays and lost revenue. Depending on the environmental conditions, factors like dust and moisture can also accelerate wear, necessitating a maintenance schedule tailored to specific operational environments.

	Energy Consumption
	While enclosed conveyor belts are generally more energy-efficient than road transport methods, they still consume significant amounts of energy, particularly in long-distance hauls. Energy usage can increase substantially with system length and elevation changes, potentially impacting operational costs negatively (Jans et al., 2011). It is crucial to employ energy-efficient drive systems and explore options such as regenerative drives to minimise overall energy consumption and costs (Baek & Choi, 2017).

	Operational Complexity
	Integrating an enclosed conveyor system into existing mining operations can introduce complexities related to logistics and operations. This includes coordinating the loading and unloading processes efficiently and managing the interactions of the conveyor with other equipment in the mining workflow (Grieco & Dimitrakopoulos, 2007). Training personnel to operate and maintain these systems safely and effectively is crucial to operational success.



5. [bookmark: _Toc194562664]Material handling System 2 – Aerial Ropeway (Cable Transport)
Aerial ropeways can traverse difficult terrain and provide a direct transport solution that avoids the regulatory constraints associated with traditional land transport methods, particularly in areas where the construction of road infrastructure may face significant limitations due to environmental considerations or land-use restrictions (Lagerev & Lagerev, 2021). 

One of the standout features of aerial ropeways is their minimal environmental footprint. Unlike conventional truck transport, which contributes to noise, traffic congestion, and air pollution, aerial ropeways operate primarily above ground. This elevation significantly reduces their visual impact and noise emissions. (Tahmasseby, 2021) ( Lagerev & Lagerev, 2021). Additionally, aerial systems are resilient against varying weather conditions and topographical challenges, enabling consistent delivery regardless of ground conditions (Lagerev & Lagerev, 2021). 

Aerial ropeways can be engineered to accommodate significant payloads, making them well-suited for efficiently moving bulk tungsten ore over the two-mile distance to the port. The uniform transportation process minimises handling at various stages, which can substantially reduce the risk of product loss and contamination (Sun et al., 2013) (Alshalalfah et al., 2013). The continuous movement characteristic of aerial systems enhances overall operational efficiency by streamlining the extraction and transportation process (Sun et al., 2013). 

Several challenges must be considered before the implementation of a aerial ropeway system. Understanding these challenges is crucial for New Futures as it navigates the complexities of developing an effective materials handling system for its tungsten mine. 
	Engineering and structural requirements
	The design must accommodate a variety of factors, including the weight of the payload, the terrain topology, and environmental conditions such as wind and seismic activity (Arena et al. 2019). For instance, ensuring the structural integrity of the towers and cables over long spans can be complex and costly. The weight and dynamic loads imposed by the suspended tungsten payload may affect the cable’s performance, leading to potential maintenance issues if not accurately accounted for (Hassan et al., 2020). The installation of intermediate support towers can be limited by site conditions, necessitating careful pre-planning to optimally integrate the system into the existing landscape (Lagerev & Lagerev, 2019). 

	Operational Safety
	Operational safety is paramount when deploying aerial ropeways in mining contexts. Given the potential for payload swings due to wind or abrupt stops, managing these dynamics is vital for ensuring the stability of the system and the safety of personnel (Guerrero‐Sánchez et al., 2017). Research has shown that the under-actuation of some cable systems may complicate control dynamics, heightening the risk of payload oscillation during transport (Li et al., 2021).

	Maintenance and operational reliability
	Regular inspection of aerial ropeways, focusing on cable wear and system components, is crucial due to their continuous operation (Hassan et al., 2020). Failures of any part of the system could lead to operational downtime and increased costs. In coastal or harsh environmental areas, cable degradation can occur more rapidly, necessitating robust health-monitoring systems to ensure ongoing performance and safety (Hassan et al., 2020) (Li et al., 2021) (Lagerev & Lagerev, 2019).



While aerial ropeways can reduce visual and noise pollution, they may still encounter local community resistance due to aesthetic concerns or misconceptions about their environmental impact. Stakeholder engagement and thorough environmental assessments are necessary to address these concerns (Lagerev & Lagerev, 2020) (Flesser & Friedrich, 2022). 
6. [bookmark: _Toc194562665]Materials handling System 3  – Underground Slurry Pipeline
This system utilises a mixture of water and tungsten ore to create a fluid slurry that can be pumped through pipelines, capitalising on several operational and environmental benefits. particularly suited to underground mining. This allow for the efficient transport of ore combined with water, reducing the physical burden associated with traditional methods enhancing the transport process, minimising delays and improving overall productivity (Peng et al., 2021).
One of the most significant advantages of using a slurry pipeline is the reduction in dust emissions compared to traditional transportation methods. This contributes to improved air quality around the mining operation and mitigates health risks associated with airborne particulates (Mishra & Sahoo, 2023)
Another primary benefits is its minimal surface footprint. By transporting materials below ground, the need for extensive overground infrastructure is eliminated, allowing for preserved land and reduced ecological disturbance (Han & Peng 2024). This can be particularly advantageous in areas where land-use regulations or community concerns restrict surface operations. Transitioning to underground transport systems can help mitigate the impact of mining activities on the local environment and surrounding ecosystems (Sapri et al., 2017).
Over time, underground slurry pipelines can be more cost-effective than surface transport methods. While the initial installation costs may be high, reduced maintenance expenses, lower operational energy requirements, and the elimination of the need for extensive over ground infrastructure make slurry pipelines a financially viable long-term solution for material transportation (Yang et al., 2019).
While a slurry pipeline offers a sustainable transport method for tungsten ore, it also involves significant challenges that must carefully navigated. 
	Pipeline clogging
	As the slurry is a mixture of solid particles and water, it inherently faces issues related to segregation of the components during transport. High slurry concentrations, while beneficial for maximising payload, increase the friction and resistance encountered in the pipeline. (Yang et al., 2021). This friction can generate substantial pressure losses, requiring effective pumping capabilities to maintain flow. If the slurry concentration exceeds a certain limit, it can lead to blockages, resulting in operational downtime and increased maintenance costs (Yang et al., 2021). Therefore, meticulous control of the slurry mixture is critical to maintaining usable fluidity during transport without compromising on loaded mass

	Hydraulic Management
	The pumping system must be robust enough to handle the high viscosity of the slurry, particularly when concentrated (Guo et al., 2023). Assessments have shown that variations in slurry properties, such as particle size and shape, play a crucial role in determining the overall viscosity and flow characteristic influencing the required pump pressure (Wang et al., 2022). Optimising these parameters is essential to avoid excessive energy consumption and ensure the continuous and efficient operation of the pipeline. 

	Environmental impacts
	While transporting materials in slurry form reduces road traffic and its associated emissions, pumping systems can introduce environmental concerns surrounding water usage, particularly if substantial amounts are required for creating the slurry or if the process leads to contamination risks (Guo et al., 2023). The management of water resources must be accounted for within the operational plan, balancing efficiency in slurry mixing and pump requirements without depleting local water sources or triggering ecological concerns.

	Material stability
	The content and balance of aggregate materials in the slurry must be carefully controlled to avoid settlement and separation, which could result in uneven flow and operational difficulties (Zhang et al., 2020). Understanding these mechanical properties through rigorous testing and monitoring is vital to ensure efficient transportation and effective filling in designated underground locations. 



Each of these challenges must be addressed through detailed planning, system design, and operational management to maximise the potential benefits of this materials handling option.





7. [bookmark: _Toc194562666]Evaluation of chosen three options
The below table is a comparative analysis based on key decision factors, identifying strengths and weaknesses and feasibility assessment of the three options.
	Factor
	Enclosed Conveyor Belt
	Aerial Ropeway (Cable Car System)
	Underground Slurry Pipeline

	Description
	A covered conveyor transports tungsten continuously along a fixed route.
	Buckets or cable cars transport tungsten via a suspended cable system.
	Crushed tungsten ore is mixed with water and pumped through a buried pipeline.

	Noise Level
	Low (enclosed design reduces noise).
	Low (minimal ground contact).
	Very low (underground transport).

	Visual Impact
	Minimal (low-profile, camouflaged structure).
	Moderate (visible cables and support towers).
	None (entirely underground).

	Cost (Installation & Maintenance)
	High installation cost, moderate maintenance costs.
	Moderate installation cost, high maintenance costs.
	Very high installation cost, low maintenance costs.

	Energy Efficiency
	High (continuous operation, low energy per ton).
	Moderate (regenerative braking reduces some energy use).
	High (pumping systems are efficient).

	Flexibility (Route Changes)
	Low (fixed infrastructure).
	High (can be adjusted with new towers and cables).
	Low (buried pipeline is difficult to alter).

	Environmental Impact
	Low (dust and emissions controlled).
	Low (minimal land disruption, but visible structures).
	Moderate (requires water, potential for leaks).

	Capacity
	High (continuous material flow).
	Moderate (limited by bucket capacity and spacing).
	Very high (handles large volumes).

	Mining Type 
	Suitable for both open-pit and underground mining but requires clear space for infrastructure.
	Suitable for open-pit mining with steep or uneven terrain.
	Highly suitable for underground mining or where minimal surface impact is desired

	Loading from Mine to Transport Solution
	Ore is crushed and fed directly onto the conveyor via hoppers or feeders.
	Ore is loaded into buckets at loading stations using conveyor belts or chutes.
	Ore is crushed, mixed with water, and pumped into the pipeline system

	Best For
	Sites with a direct route and some surface infrastructure.
	Difficult terrain where minimal ground disruption is preferred.
	Locations where visual impact must be eliminated, and maintenance minimised.



When evaluating the three material handling options specific considerations based on mining type and operational efficiencies come into play. 
Enclosed Conveyor Belt System: The enclosed conveyor belt system is particularly effective for open mining operations due to its capacity for high-volume material transfer over short distances. This system minimises dust emissions and visual impact, making it suitable for environments where community acceptance and regulatory compliance are critical (Matuszewski 2021). The choice of conveyor systems often leans towards understanding the material's physical characteristics; for tungsten, whose density is relatively high, an effective loading and transfer mechanism ensures operational efficiency (Berti et al., 2023). Financially, the initial investment in enclosed conveyor systems can be justified through long-term savings and reduced equipment wear associated with less manual handling (Shafiee & Topal, 2012). However, maintenance of the belts and electric drives is crucial to manage operational costs effectively (Lèbre et al., 2021). 
Aerial Ropeway (Cable Transport): Aerial ropeways are optimal for mining operations in challenging terrains. They require minimal ground infrastructure, reducing the environmental footprint compared to road transport systems (Teplická & Straka, 2020). For projects involving mineral extraction from elevated or difficult-to-access locations, aerial systems provide a safe and efficient transport solution that also preserves local biodiversity (Gałaś et al., 2021). The adaptability of aerial systems, allowing for changes in routing without significant construction demands, offers long-term sustainability benefits, as they can accommodate future changes in mining operations or materials handling needs (Balanay & Halog, 2016). Nonetheless, the initial capital outlay for aerial ropeway construction can be substantial, necessitating a thorough cost-benefit analysis considering long-term operational efficiencies and community impacts (Salama, 2017) 
Underground Slurry Pipeline: The underground slurry pipeline is viable for underground mining. This method eliminates the need for surface transportation, thereby removing road maintenance costs and reducing surface impact (Wang et al., 2020). Given that underground operations are becoming deeper and more complex, slurry systems allow for continuous transport of ore without the extensive earthworks associated with traditional roadways (Patyk & Bodziony, 2024). The life cycle costs are generally favourable because of reduced equipment maintenance over time (Eck et al., 2015). However, careful management of slurry viscosity and potential blockages poses challenges, requiring rigorous technical oversight and investment in pump systems capable of handling the transporting media effectively (Badri et al., 2012). Additionally, compliance with environmental regulations concerning water usage and discharge from slurry pipelines must be factored into procurement policies (Kukkonen, 2017). 
When prioritising these options, it is vital to consider the specific mining context, including geological conditions, regulatory environments, community expectations, and financial constraints. The potential scalability and adaptability of each system will also be critical, particularly in the evolving landscape of resource extraction driven by market demands and sustainability considerations.
Selecting the appropriate materials handling strategy for the New Futures tungsten mining project requires a comprehensive assessment of the three options based on their operational efficiency, environmental impact, financial feasibility, and adaptability to future needs. As such, careful evaluation of the specific operational contexts related to mining type will guide effective decision-making.
8. [bookmark: _Toc194562667]Issues that need to be considered as part of the procurement decision 
When evaluating procurement decisions for the materials handling system proposed for New Futures’ tungsten mining operations, several factors  must be considered: 
	Factor
	Consideration

	Financial Viability
	The financial health of the procurement process is paramount, especially in the context of budget constraints and funding sources. A comprehensive cost-benefit analysis is necessary to evaluate the return on investment for different transportation options. This analysis should include not only initial expenditures but also long-term operational costs, such as maintenance and energy expenses (Cooper, 2024). 

	Long-term Sustainability
	Sustainability considerations play a significant role in procurement decision-making. It is important to evaluate the life cycle costs of the handling systems, which encompass installation, operation, maintenance, and eventual decommissioning (Brooks & Rich, 2016). 

	Regulatory Compliance
	It is imperative to ensure that the selected materials handling system adheres to all regulations requirements. This compliance includes understanding the implications of environmental laws on dust emissions, water usage, and waste management, as non-compliance can result in significant penalties and operational interruptions (Ntayi et al., 2012). The procurement process must factor in these regulatory requirements explicitly and consider the potential need for environmental assessments as part of the selection criteria (Bernal et al., 2019).

	Workforce Implications
	The shift to new materials handling systems may necessitate a review of workforce skill requirements. It is crucial to assess whether existing staff have the skills needed for operating new technologies or whether additional training will be necessary (Loosemore et al., 2020). 

	Community Impact and Social Acceptance
	The opinions of local communities towards the mining operations and the materials handling systems implemented are critical. Engaging stakeholders and gaining community support can significantly influence operational success. This engagement can involve public meetings to disseminate information about safety, environmental impact, and economic benefits tied to local employment opportunities, therefore enhancing social acceptance (Loosemore et al., 2022).

	Risk Assessment
	A thorough risk assessment must identify potential operational disruptions that could arise during procurement and implementation. This involves analysing risk factors such as equipment failure, delays in supply chains, and compliance issues (Loosemore et al., 2020). Developing mitigation strategies, including contingency plans and alternative solutions, is critical to managing these risks effectively and ensuring uninterrupted operations in the face of unforeseen challenges (Cooper, 2024).


By addressing these issues related to procurement decisions will be vital for New Futures in ensuring the successful deployment of materials handling systems in their tungsten mining operations. By considering these factors, New Futures can strategically position themselves for both operational success and positive community relations.
9. [bookmark: _Toc194562668]Overall recommendations
When making overall recommendations for material handling options based on the type of mining, it is essential to consider the unique characteristics and challenges associated with each mining method. Each material handling option presents specific advantages and limitations dependant on the mining type.
Enclosed Conveyor Belt System 
For open mining operations, enclosed conveyor belts present significant benefits, particularly in managing dust and ensuring safety. The enclosed system efficiently transports large quantities of materials over relatively short distances, minimising environmental impact due to dust emissions (Sun et al. 2024). The ability to load and unload at multiple strategic points enhances flexibility in operations and allows for continuous operation without the delays associated with truck transportation. For tungsten mining, where ore quality can be affected by exposure to air and moisture, the controlled environment provided by enclosed conveyor systems ensures better material handling and reduced contamination risks (Taylor et al., 2012). Investment in an enclosed conveyor system can yield long-term cost savings due to lower operation, maintenance, and labour costs compared to traditional transport methods (Zhang et al., 2024). 
Aerial Ropeway (Cable Transport)
Aerial ropeways are particularly suited to challenging terrains often found in both surface and mountainous mining operations. The aerial systems reduce the need for extensive ground infrastructure, thus conserving the existing terrain and minimising ecological disruption (Jans et al., 2011). This method is advantageous when the mining site is in areas where road construction is infeasible or cost prohibitive. For New Futures, employing an aerial ropeway could facilitate efficient transport of tungsten directly to a designated port while enhancing community acceptance by lowering the visual and noise impact typical of conventional road transport (Baek & Choi, 2017). Aerial systems have a lower operational carbon footprint, which supports sustainability goals and regulatory requirements related to emissions (Saptarini et al., 2024).
Underground Slurry Pipeline 
For underground mining operations, a slurry pipeline presents a compelling option especially considering the density and stability of tungsten as a material (kumar et al., 2020). As an approach that minimises surface traffic, the underground slurry pipeline can improve safety and reduce the wear associated with haulage trucks on surface roads. The inherent reductions in dust emissions translate to tangible public health benefits for surrounding communities (Grieco & Dimitrakopoulos, 2007). However, the challenges associated with potential blockages in the pipeline and the reliance on consistent water supply for creating the slurry must be carefully managed (Han & Peng, 2024). The water management aspect, however, also signals the need for compliance with local environmental regulations regarding water usage, which could influence the overall cost and operational sustainability of a slurry pipeline system (Sapri et al., 2017). 
Final recommendations Based on Mining Type 
	Mining Type
	Method

	Open Mining
	Given the regulatory and environmental considerations, an enclosed conveyor belt system stands out as the most viable option, emphasising cost efficiency, operational flexibility, and minimal ecological disruption. This is especially true if the mining site is located in close proximity to processing facilities.

	Elevated or Challenging Terrains
	Aerial ropeways should be prioritised, leveraging their capacity to overcome geographical challenges while supporting community acceptance and minimising land use impacts. The initial capital outlay can be balanced against long-term operational gains and lower environmental footprints.

	Underground Mining
	The underground slurry pipeline should be considered for its capacity to transport materials efficiently and safely without disturbing surface operations. Addressing the challenges related to slurry management will be critical in ensuring operational success. 


In conclusion, the optimal choice of materials handling system should account for the specific mining type, balancing operational efficiency, environmental sustainability, regulatory compliance to ensure the long-term success of New Futures' tungsten operation.
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