
Conveying has long been the preferred method to move large 
amounts of material from one fixed point to another fixed point. 
Belt conveyors allow a wide variety of materials to be moved 
safely and economically and result in the lowest environmental 
impact when compared to other available transport methods.

Advancements and innovations in conveyor design have made 
it possible to use conveyors in places and terrain previously not 
possible. Some of these advancements include horizontal curves 
that allow the conveyor to shift side to side in much the same 
way as roads. This allows the conveyor system to follow terrain 
contours and avoid large obstacles. 

A second innovation is intermediate drives. These allow 
multiple drives to power a long system making the conveyor 
easier to operate and maintain. Advances in technology mean that 
conveyors are now monitored from central control rooms that 
allow one person to operate one or more systems on a continual 
basis. The operator employs the use of computers, programmable 
logic controllers or PLCs and other technology to remotely 
monitor, adjust and make effective decisions regarding the system 
or systems without ever leaving the comfort of the control centre.

Safety considerations
Although conveyors have many moving parts and these parts 
present hazards, they are the safest available method to transport 
large amounts of bulk materials from one place to another. 
Conveyors provide a stationary platform whereas other methods, 
such as haul trucks, provide mobile platforms. 

In the case of conveyor systems one operator or technician 
can control multiple systems across a wide area from today’s 
advanced control room. In the case of haul trucks each vehicle has 
a single operator/driver and in most instances multiple vehicles 
are required to achieve the desired tonnage. Ergonomics, in this 
case, present a challenge in that each driver may be subject to 
stress and possible injuries in the course of completing their work. 
The haul truck operator must enter and exit as well as manoeuvre 
the vehicle throughout their shift subjecting the body to repeated 
stress. Whereas, the conveyor operator sits in a stationary platform 
monitoring systems via a computer monitor ensuring that the 
systems are performing correctly. 

Intersections, in the case of haul trucks present particular dangers 
that are difficult to mitigate. On average, there are approximately 10 
fatal haul truck accidents per year in the US. The most common 
causes for haul truck accidents include mechanical problems, 
inadequate training, and insufficient road/berm maintenance. 
According to the US department of transport (DOT) there are 
about 5,800 vehicle train crashes each year in the US, most of 
which occur at railroad crossings. These accidents result in roughly 
600 deaths and injure about 2,300 people every year.

Limiting hazards
Both mobile and stationary options have a variety of hazards and 
dangers that are inherent. For the conveyor, proper guarding of 

exposed moving parts such as idlers and pulleys is important to 
help ensure the safety of those working on or around conveyors. 
This consists of a variety of options such as point, area and 
perimeter guarding. Each option is practical and economical 
and, when utilized correctly, these options adequately protect 
personnel from the potential of contact with the hazardous areas. 
The potential for material spillage off of the sides of conveyor 
also exists. In this case, falling material is dangerous to both foot 
and vehicular traffic. This hazard can be limited through the 
effective design of transfer points using impact beds, skirting and 
other equipment to help support and seal the conveyor at critical 
locations. Along the length of the belt conveyor covers may be 
used to add an additional level of protection from these hazards. 
According to the US department of labour there were four fatal 
accidents associated with powered conveyor systems in 2011.

When evaluating a mobile platform it is important to consider 
that this is a moving target. The truck itself is moving all the 
time and the pattern of traffic varies so it becomes more difficult 
to conduct a thorough hazard assessment. One must consider 
the traffic patterns, other vehicles and pedestrian activity. Other 
constantly changing factors must be periodically re-evaluated 
in order to ensure the accuracy and effectiveness of safety 
programmes. It is not possible to guard against the hazards created 
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by a haul truck in the sense that guarding may be done for a 
conveyor system. Therefore, the safe operation of the truck by the 
operator is the number one consideration.

Traffic congestion and local opinion are also very serious 
considerations when considering the continual use of haul 
trucks and in some cases the use of rail cars. Often, the use 
of haul trucks results in a negative public opinion from the 
surrounding community.

Economic considerations
Base costs for both trucks and conveyors are relatively simple to 
obtain and should always include diesel fuel and electricity costs. 
When evaluating the options available during the planning phase 
of development it is clear that the hourly operating costs of the 
haul truck will be much higher than that of a conveyor system. 
Additionally, the rising cost of diesel fuel must be considered 
during this phase as inflation will undoubtedly increase the 
operating costs of the truck option at a much faster rate than that 
of the conveyor system.

Conveyors usually come with an upfront cost that is recouped 
over two or more decades. The structure will normally never need 
to be replaced even if the components require replacement at 
periodic intervals. Wear parts would include pulleys, idlers, belting, 
bearings and drive components predominantly. Conveyors usually 
have very high reliability rates approaching 98 percent. Electricity 
is the main source of power for conveyor systems and the cost of 
electric power, regardless of the method of generation, has been the 
most stable of any source of energy over the past 20 years.

Operational costs
Haul trucks and trucking in general also requires a sizable 
capital investment and require a significant amount of routine 
maintenance and repair costs to keep the equipment in top 
working order. The life of the equipment is, however, generally 
less than that of the conveyor system. In the course of completing 
their work haul trucks are generally subjected to more damage 
and wear and tear than fixed platforms such as conveyors.

Replacement parts for belt conveyor systems are usually readily 
available and, in cases where the parts need to be manufactured, 
lead times are generally low. In contrast, critical haul truck parts 
such as tyres can be difficult to acquire and may have lead times 
stretching out for several months. 

Similar to our review of operator versus driver in terms of 
safety a similar comparison needs to be made from the standpoint 
of cost. In the case of the haul truck, one driver is needed per 
vehicle. However, in the case of the conveyor, one operator can 
monitor multiple systems carrying huge amounts of material over 
great distances. The cost differential in this case is staggering and 

includes the prevailing wage at the particular location as well as all 
fringe benefits. 

In terms of productivity and cost per tonne, the conveyor wins 
hands down. Conveyors offer cost-effective transport of materials 
varying from a few tons per hour to as much as 25,000 or more 
tonnes per hour. All of these factors will influence the cost of the 
final product. Making the right decision can mean the difference 
between success and failure over the long run.

Environmental considerations
Conveyors as a whole use less energy and produce less pollution 
than other options of moving large amounts of material over 
great distances. Haul trucks and other types of mobile systems 
generally use diesel and this produces a significant amount of 
emissions resulting in a high environmental impact. This is in 
contrast to the conveyor system that largely employs electrical 
power. In some cases, the conveyor can actually produce an excess 
amount of power that can be returned to the grid helping to 
offset the carbon footprint of the system. This cannot be said of 
mobile platforms.

Advances in premium efficiency motors have led to a 
significant decrease in energy consumption by today’s modern 
conveyors. Coupling this with effective design and modelling 
techniques, conveyors are one of the cleanest and most efficient 
modes of transport for bulk materials. Haul trucks are generally 
noisy when operating and create a great deal of sound pollution. 
In contrast, conveyors are relatively quiet when operating and, 
unless there is some type of mechanical issue, remain so for their 
service life. The decibel level of a haul truck can be up to two 
times that of the conveyor system. Generally, a haul truck emits 90 
decibels and a conveyor emits 50 decibels.

Advantages and disadvantages
Each method has its own advantages and disadvantages for moving 
material. In reality, it is likely that both options will be utilised in 
the same facility thereby harnessing the strengths of each option 
and helping to produce the most effective and efficient transport 
of materials. The following table compares the advantages and 
disadvantages of these two methods of material transport.

Conveyor systems have made great strides in design, capacity, 
flexibility and energy efficiency over the past two decades. 
These innovations have rendered conveyors the method 
of choice for transporting small and large amounts of bulk 
materials of distances great and small. Previous limitations have 
been overcome through pioneering ground work in design and 
manufacturing allowing conveyors to traverse great distances, 
difficult terrain and even operate over roadways in a safe, 
economical and environmentally sound manner.
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Overland conveyor featuring state-of-the-art return roll guardingBelt conveyors with intermediate drives
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manufacturer of conveyor components including: CEMA Class heavy duty 

pulleys, mine duty pulleys, quarry duty pulleys, engineered class pulleys and 

pulley lagging, CEMA Class idlers, magnetic separators, magnetic pulleys, impact 

beds, take-ups and conveyor accessories including the patented Guardian™ 

Return Roll Guard.

Douglas’ engineering department uses the latest technology including computer 

design and analysis programs to select and design the best components and 

conveying solutions in our industry.  From stock pulleys and idlers to custom 

engineered conveying solutions Douglas people are dedicated to conveying 

innovation™ every day.”
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300 Industrial Park Drive, Pell City, Alabama  35125 – (800) 884-0064

www.douglasmanufacturing.com  

For sales:  sales@douglasmanufacturing.com

Haul truck Conveyor system

The truck can operate wherever required. The conveyor can be upgraded to match increasing demand over time.

The truck can be loaded at the most efficient location  The conveyor is loaded at a fixed point. 
depending on need. 

Highly sensitive to inflationary pressures. Less sensitive to inflationary pressures.

Cost of operation increases with travel distance and  Cost of operation remains relatively stable regardless of distance 
incline to be traversed. travelled and incline.

One or two operators required per truck. One operator can control one or more systems.

High environment impact from emissions, noise. Less environmental impact in terms of emissions, noise.

Maintenance is high and replacement parts can be expensive  Maintenance is low to moderate, replacement parts are readily 
available with long lead times. and lower cost.

Lower productivity rate due to weather and operator  Higher productivity rate due to consistent and around the clock 
limitations.  operation. 

HIGHLIGHTING ADVANTAGES AND DISADVANTAGES OF TRANSPORT METHODS

Haul truck load Ship loading coal at a US port facility

PORT TECHNOLOGY INTERNATIONAL   71 

DRY BULK AND SPECIALIST 
CARGO HANDLING


