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THE QUARRY GEOTECHNICAL ASSESSMENT

The Quarries Regulations 1999 (as amended) (QR)
requires the quarry operator to ensure that all
excavations and tips are designed, constructed, operated
and maintained so as to ensure that instability or
movement, which is likely to give rise to a risk to the
health and safety of any person is avoided. This is an
absolute requirement, which is not qualified by the
phrase ‘reasonably practicable’. We are dealing here with
the high hazard, low probability event of slope or
excavation failure. There is a further requirement of QR
that, when the quarry is left, it must be in a safe
condition. However, this is qualified by the phrase
‘reasonably practicable’.

These are ‘cradle to grave’ requirements designed to
ensure that quarry excavations and tips are safe
throughout the life of the quarry and are left as safe as
they can be if the quarry is exhausted or ceases to work
for any reason. The first stage of the process is the design
of the quarry. This design must be produced by a person
competent to do so and will be based on all of the
relevant factors known at the time. It should show how
it is intended that the quarry is to be developed. It should
show what the quarry will look like at various stages of
its development and will include details of how the
quarry is to be left safe. Essentially, the design is an
operating manual for the quarry excavations and tips.

Regulation 33(1) defines what is meant by the term
“Geotechnical Assessment” and says that it has to include
consideration of all factors liable to affect stability.

It also specifies a number of other issues for inclusion
under sub-paragraphs (a) to (e). Schedule 1 of QR is also
relevant. Under sub paragraph (a) consideration must be
given to all of the documents and particulars specified in
Schedule 1.

ABSTRACT
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design.
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For simplicity, the layout of the assessment could
follow the same construction as in Regulation 33 and
Schedule 1. In order that it can be demonstrated that
consideration has been given to all of the factors listed,
they should all be included along with comments, which
show clearly the reasoning used to determine their
relevance.

GEOTECHNICAL SPECIALISTS LEGAL DUTIES

Geotechnical specialists have an onerous level of
responsibility. Under Regulation 7(5), the geotechnical
specialist is a person in the management structure at a
quarry. He is included in the structure by the Operator
under Regulation 8(1)(a) and 8(1)(e). As it is recognised
that operators may not possess all of the skills
in-house to manage the quarry safely, they may employ
sub-contractors to assist them. Geotechnical specialists
come under this. The health and safety document
(Regulation 7) should specify the duties of the
geotechnical specialist.

Under the Health and Safety at Work etc. Act 1974
(HSWA), Section 3(1) the geotechnical specialist is an
employer or self-employed person with duties under
the Act. Their undertaking is the carrying out of the
geotechnical assessment. They must not, as a result of
their undertaking, place persons not employed by them
at risk.

HSWA Section 36 states that if a company commits an
offence due to the actions of another person, then that
other person may be charged with the same offence. Not
only that, but the first party (in this case the quarry
operator) does not necessarily have to be charged with
that same offence. A possible scenario is that anything
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in the geotechnical assessment which causes the quarry
operator to commit an offence also exposes the
geotechnical specialist to the same offence. As the
quarry operator employed the services of the specialist to
advise on issues beyond his knowledge, then it could
be seen that the quarry operator may well not be
prosecuted for the offence, but the geotechnical
specialist could be. The geotechnical specialist’s duty is
to produce a report that is completely independent.
There is no duty on the geotechnical specialist to ensure
that the quarry operator complies with any advice
contained in the geotechnical report. That duty lies
squarely with the quarry operator.

A defective or inadequate geotechnical assessment
could see the geotechnical specialist facing enforcement
action, even when the quarry operator does not.

A SIMPLE EXAMPLE

One of the main considerations in the design of the
quarry and any subsequent geotechnical assessment is
the determination of the height of individual quarry faces.
This is illustrated in the following example:

A quarry has a geology such that all faces are
geotechnically stable at heights in excess of 30 metres
and at an angle of around 75 degrees. The face loader is
a 45 tonne back hoe excavator. Some minor spalling is
evident and some loose blocky material can be seen in
the face.

The following factors should be taken into account
when determining the individual face height:

the requirement to minimise the potential for fly-rock
from blasting; potential problems with blast hole
geometry; work at height considerations for drilling and
shotfiring operations (the Work at Height Regulations
2005); ability to inspect faces; the ability to maintain faces
with the machinery available (geology dictates that
scaling may be necessary).

The main limiting factor in this example will be the
reach and capture capability of the available machine.
Manufacturers must supply sufficient information for their
equipment to be used safely. Reach and capture diagrams
are available for all machines.

The maximum reach of a 45 tonne excavator, sitting on
a 4m pad is around 15m. Due to the design of the
loading pad (including the rock trap) and the angle of the
face, it cannot utilise its full reach to maintain the face
(it would be in danger in any case, being too close to the
quarry face). The geometry of the machine is such that,
at maximum reach, the bucket strikes the face at around
13m high. It’s no use raising the height of the pad as the
angle of the slopes to maintain stability means that the
base of the machine moves further away from the face as
the pad increases with height.

Part of the rock trap could be in-filled (providing that
an adequate rock trap remained) to remove this problem,
but would this be done in practice? Consideration must
be given to how much material would be required.
Written safe working procedures must be practicable.
The rock face must be capable of being maintained at all
times if maintenance to avoid danger is necessary. So, the
ability to reach the full face height from the minimum

operating pad level must be retained in order to carry
out this maintenance properly. Rock bunds and rock
traps are belt and braces; they are not alternatives to
maintenance.

If it is determined that face maintenance will be
necessary to prevent danger then the geotechnical
assessment must address the issue of how the faces will
be maintained safely.

On the basis of compliance with QR, Work at Height
Regulations 2005 and good practice, it is proposed that
the quarry in this simple example has face heights
limited to no more than 10 – 12m, commensurate with
being able to prove the ability to maintain safely.

It may be that the geotechnical specialist only sets out
in his report the parameters that would allow the quarry
operator to arrive at this same conclusion. He might say
that face scaling is necessary due to the risk of rock fall
and that the face height should be within the reach and
capture distance of an available machine, sited on a
suitable working pad (which is of minimum height
determined by the requirements of the rock trap design).
The parameters for the rock trap would also need to be
specified. This would be acceptable.
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