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I CAN SEE 
CLEARLY 
NOW...........THE 
BLIND SPOTS 
ARE GONE
Since LSM Technologies  
highlighted awareness of 
technologies available for 
Collision Avoidance to the 
Mining Industry in 
November 2008, there has 
still been a growing 
number of reported HPI’s 
associated with V2P, V2I 
and V2V interactions.  
Between January to July 2011 there 
has been over 150 HPI’s reported by 
the Mines Inspectorate. involving 
equipment collisions in Queensland 
Mines alone. If one was to evaluate 
the causes of such incidents then 
more than 90% could be associated 
with non –conformance to the ISO 
5006 Standards for Operator Visibility 
around machines.  
 

Compliance & Control Measures: ISO 5006/16001

The ISO 5006 Standard for Earthmoving Equipment: 
Operators Visibility has been in development for 
nearly 20 years. It became a full standard in 2006 
and recommended (mandatory) in November 2008 
after a two-year amnesty period.

ISO 5006 (and 16001) is specified, endorsed and 
enforced internationally to mitigate Operator Visibility 
( “blind spot”) incidents by many safety and health 
authorities and industries.

The ISO 5006 Standard states: “The purpose of this 
International Standard is to address operator’s 
visibility in such a manner that the operator can see 
around the machine (360 degrees) to enable proper, 
effective and safe operation that can be quantified in 
objective engineering terms.”

ISO 5006/16001 for Operator Visibility is  an 
accepted and recommended industry control 
measure to eliminate fatalities, injuries and HPI’s 
associated with V2V, V2P and V2I interactions.

ISO 5006/16001 should be a company’s first line of 
defence to:

•	 mitigate more than 90% of operator visibility 
incidents, and 

•	 reduce ramifications of non- compliance to a 
recommended International Standard and 
accepted industry control measure.

ISO 5006/16001 is already adopted in many 
Australian and International specifications for 
equipment and vehicles in the mining and 
earthmoving, materials handling, construction, 
waste and transport industries.

A few examples are:

•	 Mineral Resource Industry / DPI (NSW)- MDG15 
specifications.

•	 British Standards- UK (BS ISO 5006).

•	 S.A.E. J1091 (USA). 

•	 Safety in Mines Research Advisory Committee- 
COL 451 Specification- Report (South Africa).

•	 NIOSH / MSHA (USA).

Major Causes & Contributors

Analysing historical incident data soon depicts that 
more than 90% of fatalities, injuries and HPI’s 
involving V2V, V2P and V2I interactions are a result- 
or a contain a significant factor- of restricted operator 
visibility around vehicles and equipment.

These “blind spots” occur predominantly:

•	 at speeds of 0-10 kilometres/hour.

•	 in situations of close proximity to another person, 
vehicle or structure.

•	 restricted vehicle visibility- “blind spots”.

First Step: Risk Assessment

There can often be some trepidation as to where 
to start and what technology solutions to 
implement to improve safety performance due to 
the differing requirements of underground and 
aboveground operations.

Your first step should be the completion of a 
detailed Risk Analysis & Assessment to help 
target a solution that can meet ALARA and Zero 
Harm objectives.

One of the most significant concerns “is mitigating 
one risk and potentially creating others” and this 
needs to be emphasised as a critical component of 
risk assessment process. Human factors such as 
concentration, complacency, learning skill, reaction 
times, cabin clutter, false alarms, operator information 
overload, also need to be considered.

Consequently, a thoroughly risk assessment can not 
be understated.  

What technology should we implement?

The selection process for choosing your safety 
technology is also not an easy task and requires 
thorough evaluation before implementation.

There is a lot to consider in evaluating the 
technology to be implemented, such as Operator 
distraction, interpretation of information, required 
operator intervention, human factors, cabin noise, 
false alarms, cabin clutter, and much more.

What are the net effects on production, moving a 
safety control measure from one asset to another, 
site to site compatibility, technology to technology 
compatibility, differing systems across sites- this is 
especially discerning where Contractors are utilised.

Education, training of all stakeholders in the use of 
the technology is a significant key for successful 
implementation and on-going support for the safety 
control measures- aspire to entrain “ownership” of 
the control measures.

And again, ensuring that “mitigating one risk does 
not potentially creating others”.

Considering technological and non- 
technological control measures the following 
provides a brief overview of the (4) four  
Defences that should be considered.

Defence #1: Operator Visibility

•	 Involves the use of visual aids such as mirrors 
and camera (CCTV) systems.

•	 Can help to mitigate more than 90% of such 
incidents and is therefore considered primary 
defence technology.

•	 They are often standalone systems, requiring little 
maintenance, little Operator intervention and no 
separate infrastructure.

•	 Conforms to ISO 5006/16001 Standards.

Defence #2: Proximity Warning & 
Detection Systems

•	 Include short and long-range radars (RF tagging 
for personnel and equipment underground).

•	 Such devices according to the ISO 5006 / 16001 
are classed as Hazard Detection and should only 
be used in exceptional circumstances where 
Visual Aids can not be used.

•	 Can be subjected to false alarming, Operator 
complacency.   

Defence #3: Collision Avoidance & Awareness 
Systems

•	 These systems usually comprise of RF, 
Laser, GPS systems and are classed as Hazard 
Detection according to the ISO 5006 / 16001.   

•	 Are primarily utilised for fleet management 
purposes regarding positioning of plant.

•	 Can provide information on activities such as 
vehicle congestion, dedicated “no-go” zones (eg 
blast areas and overhead power lines), non- 
compliance (eg contravening speed, 
intersection stops) and mapping of haul roads.

•	 These devices and systems require costly 
maintenance, service support contracts for 
software and hardware updating, extensive 
support infrastructure and dedicated personnel to 
monitor and report data.  

•	 Initial capital investment is high and there are 
often ongoing servicing costs.

•	 Can contribute to Operator “information 
overload”, considerable latency in attaining 
real-time information, be subject to interference 
and drop-outs by solid objects such as 
workshops and buildings and other site RF 
communications systems.

Defence #4: Procedural/Non-Technology 
Mitigation

These are non- technological control measures and 
should be implemented unconditionally. In many 

cases these have already mitigated a lot of 
incidents, for example:

•	 Berms at intersections to stop HME from 
“cutting corners”.

•	 Road rules for overtaking onsite.

•	 Elimination of service vehicles and personnel from 
haulage roads.

•	 Pedestrian berm walkways, especially in 
park-up areas.

•	 A restriction on the number of intersections along 
haulage roads.

•	 Restrictions on vehicles reversing where possible 
(eg forward only into and out of workshops).

ISO 16001- Quality, Robustness & Fit-for-Purpose.

The mining, earthmoving and construction industries 
are arduous operating environments requiring careful 
selection of technologies that are fit-for-purpose.

Reliability, durability and performance are key criteria 
in selecting your technology and their importance 
on the net effects on safety, equipment damage and 
productivity cannot be overlooked.

The issue with not utilising quality “fit-for-purpose” 
technologies is the impact they may have on your 
business (and safety) if they do fail or require high 
maintenance.

ISO 16001: Earthmoving machinery: Hazard 
Detection Systems & Visual Aids Performance 
Requirements and Tests can assist in the correct 
selection of quality visual aids and hazard detection 
safety and control measures as well as providing 
fit-for-purpose performance criteria.

What is you Park- up Policy?

A primary aspect to consider is a “park up” 
policy should a safety control measure fail? Once a 
safety control measure is in place then will your 
Operator be instructed to park-up and wait for the 
system to be repaired or replaced?

If a “park up” policy is not in place and the machine 
continues to operate, safety may be compromised 
and risks of an incident increased, bringing with 
it substantial duty-of-care ramifications.

We have implemented our safety 
system, so what now?

Once the safety technological and 
procedural “defences” are in place, 
recording and logging data for analysis 
and validation in the event of an incident 
should be considered.

Available bandwidth, data latency, 
storage systems, personnel and other 
additional technology infrastructure 
needs to be considered.

On- going management and evaluation of 
the technology and improvements as well 
as continued education, training and 
feed- back from the users of the 
technology are all critical components for 
achieving the end results.

Obligations and Accountability

It is already legislated in some industries 
and fast becoming a requirement in 
others, for Earthmoving Operators to 
record, disclose and report HPI’s, injuries 
and fatalities to health and safety 
authorities as well as to their investors.

Besides the human loss, substantial costs 
are involved in safety incidents with 
litigation, fines, compensation, loss of 
productivity, permanent closure of 
worksites and least alone effects upon a 
company’s share value / investor returns.

A recent report by CITI Group (ASX100 
Companies & More- Injury and Fatalities 
Data Presented and Interpreted, Safety 
Spotlight June 2009) highlights that safety 
and health incidents have a direct link to a  
Company’s share value and returns.

LSM Technologies- as an industry 
champion  -  are committed to the 
ongoing development of technologies and 
systems to continually improve our clients’ 
objectives of enhancing their safety and 
health, equipment damage and  
maintenance / productivity.


