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EXECUTIVE SUMMARY

Introduction
•
This Guide to the Visual Screening of Quarries is intended to assist the aggregate
industry in its efforts to minimise the visual impact of quarrying activities on receptors in the
vicinity of quarries. It examines the need for screening, how this need can be minimised or
avoided and the different methods by which effective screening can be achieved in different
contexts.
•
It is hoped that this Guide will prove useful not just to the mineral industry but to the
Mineral Planning Authorities as well, by illustrating the wide range of options and techniques
available to remove or reduce visual intrusion. It examines the practicalities and implications of
the various techniques. It is not however a geotechnical or engineering textbook and site
specific advice should always be sought from a competent person when planning or designing
screening measures.
•
This Guide is the output from a research project, carried out by David Jarvis Associates
Limited, which has been part-funded by the Minerals Industry Research Organisation through
the Minerals Industry Sustainable Technology programme. Brett Aggregates Limited has also
provided additional funding for the research project. Professor Geoffrey Walton provided the
geotechnical input.
Background
•
Quarrying can only take place where minerals naturally occur and more often than not
this is in attractive upland or river valley contexts. The industrial nature of extraction means that
such activities are often in conflict with their surroundings unless carefully planned and
managed.
•
The key objective should always be to remove the need for screening completely
through the design of the quarry itself and the positioning of plant, access roads etc. so that
activities are not visible outside the site. Though it should always be the aim, this approach will
not always be successful and it will therefore be necessary to employ some form of constructed
visual screening.
•
The planning system in the UK will normally require an Environmental Impact
Assessment to be carried out for new quarries or substantial extensions to existing sites. An
assessment of the visibility of the site will form part of this EIA, together with an assessment of
the effectiveness of any proposed mitigation measures relating to visual screening.
•
The Quarries Regulations (1999) apply to any tip within a quarry, where tips are defined
as “…any accumulation of material within a quarry”. This means that all screening bunds,
landforms and soil/overburden/waste storage mounds are classed as tips under the Regulations.
•
As a consequence of the two Regulations described above, the assessment of visual
impact and the design of the mitigation measures are enshrined in UK law.
•
Once the visual impact assessment has been undertaken and the need for mitigation
measures established, decisions need to be taken on the type and location of different screening
techniques.
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Visual Screening Techniques
•

Options for screening, described in this report, include:
•
re-creation of previously existing landforms;
•
replication of local landforms/landscape;
•
use of land use and land cover;
•
creation of (semi-) permanent external slopes;
•
phasing of landform construction;
•
bare earth bunds;
•
naturally vegetated bunds;
•
grassed and planted bunds;
•
retained bunds;
•
interlocking bunds;
•
shrub/tree planting;
•
fencing;
•
walls;
•
ha has;
•
retaining walls;
•
buildings as screening elements;
•
minimising the impact of buildings through height, colour, silhouette etc.;
•
using stretched fabric/hoardings; and
•
using false perspective and trompe d'oeil.

•
Where space, geology and surrounding landform permit, the use of landform screening
has been shown to be the most effective, especially when combined with appropriate planting.
Landform screening is particularly effective where it later becomes part of the final restoration
of the site.
•
The other methods discussed have also been shown to be effective in particular
circumstances, and again are often most effective when used in combination. Some of these
may prove to be more effective than landform screening in situations where the screening is
only required for short periods of time.
Summary
•
In summary, UK law makes the assessment of visual impact and the design of mitigation
measures a priority matter. While the need for visual screening should always be negated if
possible, where this cannot be achieved a raft of techniques (singly or in combination) exist to
minimise the visual impact of the quarry operations (and the mitigation measure itself). Where
possible such mitigation measures should be permanent and a part of the overall final
restoration.
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Chapter 1

Introduction

This Guide to the Visual Screening of Quarries is intended to assist the aggregate industry in its
efforts to minimise the visual impact of quarrying activities on receptors in the vicinity of mineral
extraction. It examines the need for screening, how this need can be minimised or avoided and
the different methods by which effective screening can be achieved in different contexts.
It is hoped that this Guide will prove useful not just to the mineral industry but to the Mineral
Planning Authorities as well, by illustrating the wide range of options and techniques available
to remove or reduce visual intrusion. It examines the practicalities and implications of the
various techniques. It is not, however, an engineering or geotechnical text book, and site
specific advice from suitable competent persons should always be sought.
This Guide is the output from a research project, carried out by David Jarvis Associates Limited,
which has been part-funded by the Minerals Industry Research Organisation through the
Minerals Industry Sustainable Technology programme. Brett Aggregates Limited has also
provided additional funding for the research project. Professor Geoffrey Walton provided the
geotechnical input.
1.2

The Nature of Quarrying

Minerals have to be quarried where they occur. More often than not, these minerals occur in
attractive upland or river valley contexts. The industrial nature of mineral extraction means that
there is a tendency to conflict with the surrounding landscape and population unless the
quarrying, processing and transportation are carefully planned and executed.
While minimising or removing visual impact is a key objective, there will be circumstances where
this is difficult; here a range of visual screening measures may need to be employed. Given the
often long term nature of quarrying (particularly Hard Rock rather than Sand and Gravel), these
screening measures may mature in the landscape and themselves become long term or
permanent features.
Irrespective of any need for screening measures, quarries generate materials which are not
marketable, are waste products or are soils/overburdens for reuse. These materials require
temporary or permanent storage locations and can contribute to visual screening and/or final
restoration schemes. Materials generation, handling and phasing, therefore, become integral to
the mitigation of any visual impacts.
1.3

Environmental Impact Assessment and the Planning Process

All quarry designs, whether for new operations or for extensions to existing sites, are likely to
include inter alia a comprehensive materials generation/handling schedule, some form of
landscape/visual impact assessment and restoration/aftercare proposals. For quarry planning
applications, Environmental Impact Assessment (EIA) will be mandatory under Schedule 1 of The
Town and Country Planning (EIA) Regulations (1999) where the site area exceeds 25 hectares.
Whether an EIA is required on schemes smaller than this (i.e. Schedule 2 projects) turns on the
likelihood of significant environmental effects. The more environmentally sensitive the location,
the more likely an EIA will be necessary.

1-1

Chapter 1

INTRODUCTION

The formal requirements of an Environmental Statement (ES) are set out in Schedule 4 to the
Regulations and in Circular 2/99 at Annex 5.
Annex 5 is subdivided into sections:


Section 1 Information describing the project

Which includes a description of land use requirements and other physical features of the
project during construction, while operational and after use has ceased.


Section 2 Information describing the site and its environment

Which includes population, soils, landscape and topography.


Section 3 Assessment of effects

Including direct and indirect, secondary, cumulative, short, medium and long-term,
permanent and temporary, positive and negative effects of the project.
This Section specifically identifies “Visual effects of the development on the surrounding
area and landscape.” In addition, it cites effects on land including the physical effects of
the development e.g. change in local topography, effects of earth moving etc.


Section 4 Mitigating measures

This Section includes the requirement for a description of the measures to be taken to
avoid, reduce or remedy any significant adverse effects e.g.
“c. aesthetic and ecological measures e.g.
I.
mounding;
II.
design, colour, etc;
III.
landscaping;
IV.
tree plantings;”
Section 4 also requires an “Assessment of the likely effectiveness of mitigating
measures.”
It can be seen, therefore, from the above requirements that the whole question of the
visual screening of quarries is embedded in the legal requirements for EIA and, thus, in
the planning process.
1.4 The Need for Visual Screening
The need for visual screening is, in part, an admission of defeat. The overall objective of the
quarry planning and design team in this regard is to:
 locate the quarry sympathetically in its landscape context;
 define its boundaries and depths;
 schedule the phasing;
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 select directions of working;
 schedule the handling of soils and wastes;
 locate plant and processes;
 plan the operation of the quarry;
 avoid all significant environmental effects;
 plan the progressive restoration of the quarry to a valuable afteruse.
. . . . . all without causing any or minimal visual intrusion.
Occasionally, this is possible and it must remain a key objective. However, where it is not
possible visual screening measures may be necessary. It is important to evaluate the
contribution of the screening measure and any impact (visual or otherwise) the screening
measure may have in its own right. Is the screening of a small distant quarry face worth the
construction of a large bund near houses? What if a bund screens a small visual intrusion but
has a severe impact itself on areas of ecological value or on major surface water systems?
It is also necessary to assess objectively which parts of the quarry, plant, process or
transportation require screening. There should be no automatic assumption that just because
from a particular viewpoint some aspect of the quarry can be seen, that this equates to negative
impact. Screening measures should only be considered where there is clearly a negative impact
of consequence on a receptor which, or who, is sensitive to that impact.
Where the screening of, particularly, quarry faces is difficult because of constraints of space for
bunds, availability of material or other environmental reasons, greater effort should be
expended to ameliorate the offending face or plant. Various techniques such as early
restoration of the upper benches, roll over slopes, hydroseeding, wire-netting or pocket planting
can help to remove or reduce the need for screening mitigation measures nearer to the
receptor.
1.5

Which Type of Visual Screening Technique?

Having decided that some aspect or phase of the quarry or its activities needs screening, which
type of mitigation measure is appropriate? This Guide examines a whole raft of measures and
techniques, suggesting occasions and locations where they may be appropriate.
This Guide examines the benefits of selecting a generally smaller bund or fence close to the
viewer rather than a large mound at some intermediate point between viewer and intrusive
feature. It also contains discussion on the preference for the creation of screening measures
which are permanent and are later integrated into the final restoration rather than short term
measures to be removed at a later date. This removal can itself sometimes cause further
disturbance and intrusion, together with, perhaps, the loss of emerging vegetation and ecology.
1.6

Planning Considerations

The Quarries Regulations (1999) apply to any tip within a quarry, where tips are defined as
“…any accumulation of material within a quarry.” This means that all screening bunds,
landforms, soil/overburden/waste storage mounds are classed as tips under the Regulations.
In addition to the controls on operations including the construction of screening landforms that
are exercised by the Quarries Regulations, the same structures may require some form of
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Planning Permission often as part of a landscaping consent in the supporting documentation or
an accompanying Environmental Impact Assessment. Equally screening landforms may need to
be incorporated within phasing plans showing the quarry development. Clearly it is important
that there is no discrepancy between the design required to meet safety constraints referred to
in Section 4 and the designs presented in Planning Documentation.
The sequence in which this is undertaken at the pre-planning application level is important.
Screening landforms are located with a specific purpose or purposes. These have to comply
with landscape planning constraints hence the normal procedure is to prepare conceptual
designs of the screening landforms before progressing to a detailed design required to comply
with the Quarries Regulations. It is therefore important that the designers, both landscape
architects and engineers, need to clearly understand the ultimate boundary of quarry
excavations, local off-site conditions, the volumes of materials required for storage as part of the
use of screening landforms and the landtake required to accommodate these material
quantities. To this end it is important that the designers of any screening landforms clearly
understand the phasing and development of the quarry and in particular the location of the
final void and the initial excavation at the outset. They should also have full details of the
materials arising throughout the life of the quarry so as to be aware of:
 The quantities of materials that need to be stored outside and inside the excavation
area throughout the quarry life
 The position, size and shape of excavations, how they change with time and how they
may be seen from significant off-site view points
 The location(s) of processing and mineral stockpile areas
 The location of sensitive off-site view points
 The need for noise and/or dust screening facilities that may comprise part of the
compliment of screening banks
It is only when this information is to hand that screening arrangements can be adequately
assessed.
It is important that these issues are adequately discussed with the quarry operator, landowners,
environmental and amenity groups and the Mineral Planning Authority so that the issues can be
properly considered. Not infrequently landowners have optimistic views as to the heights to
which materials may be stored in screening landforms and the extent to which minerals can be
worked in a site. Screening landforms often reduce the size and extent of the mineral body that
can be worked.
1.7

Materials Storage and Handling

How and when differing materials such as topsoils, subsoils, overburdens and quarry wastes are
generated, handled, stored and re-used is key to the availability of such materials for
temporary/permanent screening. Clearly, topsoil (a valuable living material) is stored differently
to inert stone waste. Similarly, topsoil and subsoil required for progressive restoration after a
couple of years should not, through preference, be used to construct long term important visual
screening bunds.
Throughout the proposed quarry life it should be a priority to avoid the double handling of any
material, if possible. Apart from cost and degradation of the material, the visual disturbance of
removal and transportation should be avoided.
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While screening measures should be a response to specific visual intrusions, it is necessary to be
aware of the actual availability of soils/overburdens/wastes. If the amounts are too small, other
screening techniques may be necessary. If the amounts are more than is needed for screening,
perhaps they can be integrated into a comprehensive long term restoration landform.
1.8

Fences, Structures and Other Screening Mechanisms

There may be circumstances where the more typical bund, planting or bund/planting
combination is not possible or desirable as a screening measure. This may occur where there is
a shortage of usable materials or where the surroundings of the quarry are more urban or
industrial. Here, other techniques may be employed, perhaps, in combination with the more
typical bunds and/or planting.
In addition to 20 aggregate quarries visited as part of this research, 10 non-aggregate sites were
examined to identify and assess screening mechanisms used in different industries or
environments.
1.9

Afteruse

Whichever screening measure (or combination of measures) is under consideration by the quarry
planning and design team, due attention must be given to its long term maintenance, its
permanency, its removal or integration into the final restoration scheme and, importantly, any
role (screening or otherwise) it may play in a post-quarrying afteruse. Other research (see the
research report The Planning and Design of Aggregate Quarries for Non-Agricultural Afteruse)
has listed 40 potential afteruses other than the typical agricultural, nature conservation or
amenity. These other uses range from Business Parks to reservoirs and from marinas to satellite
dish clusters.
This very long term thinking, perhaps, illustrates that the visual screening of quarries is not (and
should not be) a reactive “sticking plaster” approach but a well-considered, proactive integrated
element of the whole quarry planning and design process.

1-5

Chapter 1

1-6

INTRODUCTION

REMOVING THE NEED FOR VISUAL SCREENING

2.1

Chapter 2

INTRODUCTION

One of the key objectives of the quarry planning and design team is to locate, operate and
restore the quarry without causing any visual intrusion. There are several mechanisms and
approaches which ameliorate or remove the visually intrusive elements without the need for
peripheral artificial screening bunds, planting or fencing.
2.2

Quarry Positioning

There are four basic types of quarries and various combinations of these types viz:
Fig. 2.1: Types of quarry settings
Hillside quarries

Coastal quarries

Hilltop quarries

Combinations

Valley bottom workings

Hillside Quarries in their basic form comprise a three sided notch into a hillside. One face is
the highest and the other two are end walls with a triangular shape. The high backwall is,
therefore, usually a prominent feature in the landscape often proving difficult to screen.
Hilltop Quarries are probably the least intrusive forms of surface mineral working since there
are visually few views into the excavation except from the immediate quarry rim.
Valley Bottom Workings are often sand and gravel operations and are usually visible from the
nearby valley sides unless the river valley is particularly wide.
Coastal Quarries are a special form of hillside quarry located close to the sea. Their high
backface is as visible as for other forms of hillside quarry. The areas with views of this face may
be restricted to a coast road or to users of the sea.
Combinations of hillside/hilltop quarries, for example, occur especially in rolling landscapes and
can exhibit all the visually intrusive back and side faces of hillside quarries.
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Quarries are located within the landscape for a myriad of reasons including geology, ownership,
proximity to markets, avoidance of archaeology/ecology, distance from receptors etc. It is naïve
to think that quarry type and location within the landscape is solely a decision made for visual
impact reasons but there are often subtle choices of location and boundary definition which will
greatly reduce or remove potentially visually intrusive faces and activities.
There is also an argument in certain cases for potential quarry footprints to be widened such
that high backwall faces are eliminated from the proposal.
2.3

Direction of Working

Selecting the direction (or directions) of working is one of the principal techniques for
minimising or removing visual impact of faces, plant or activities. By working the main face of a
quarry towards the most sensitive receptors (with the working face orientated away from the
receptors) potentially all views of quarrying activity apart from initial soil/overburden strip are
removed. Exactly the same site excavated in the reverse direction may give the receptors
continuous views of the main face, including all activity associated with the extraction. In Hard
Rock quarries, this main face will consist of fresh rock revealed by each blast or extraction
method.
Fig. 2.2: The direction of working can (a) increase or (b) reduce the visibility of a quarry

Advancing a quarry towards a sensitive receptor leaves the maximum extent of 'virgin' ground
in place between the main face and the receptor for the longest period of time. This maximises
the time for final faces to be 'softened' or restored (see Progressive Restoration below).
This 'virgin' ground between the sensitive receptor and the advancing quarry is, in itself, a
screening mechanism. The ground may slope upwards from the viewer such that its screening
function is enhanced. Equally, temporary screening bunds could be located within this 'virgin'
ground to screen any particular visual intrusions specific to that location.
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Fig. 2.3: View from sensitive receptors looking towards a quarry with face being worked towards them

Fig. 2.4: View of the same working face from inside the quarry looking towards the receptors

The pressure to select one particular direction of working is easily dealt with if there is only one
or one group of sensitive receptors. Where there is a wide distribution of such receptors,
specific direction of working can only help receptors in one location. In this case, the sensitivity
of the receptors needs to be assessed and graded. Direction of working is the technique which
should be reserved (all other technical, commercial and environmental factors considered) to
protect the most sensitive or highly rated receptor(s).
2.4

Plant etc. Location

In the same way that the positioning of faces and their advancement is a mechanism for
avoiding the need for visual screening, so the positioning and nature of the plant and
processing equipment is of equal importance. In simple terms, plant, equipment and any
structures should be hidden from sensitive receptors, if possible. Problems related to the
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location of plant etc. normally arise at the commencement of extraction where there is no
excavation in which to locate the structures.
Fig. 2.5: A range of locations will normally be possible for the positioning of plant

On the surface

In the quarry

Behind existing
vegetation

Behind existing
landform

Behind new
planting

Behind new
landforms

Behind a
combination of
landform and
planting

Behind existing or
other
buildings/structures

Failure to locate the plant using existing natural landforms/vegetation/structures to screen it or
in a permanent excavated hidden platform may result in the need for additional mitigation
measures.
Fig 2.6: Plant located on the excavated quarry floor means that the majority of the plant is below the rim
of the quarry
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Fig. 2.7: View towards a quarry with well-positioned plant from its access road. The presence of
woodland further assists in the screening of the site

Sympathetic configurations of plant (in soft coloured cladding) in distant views may not, in itself,
be intrusive. Very often it is the breaking of skylines, the creation of silhouettes and the
emissions of steam, smoke, dust etc. that draw the eye and cause impact.
2.5

Access, Haul Roads and Transportation

In avoiding the need for 'artificial' or imposed mitigation measures, the movement of materials
and vehicles from quarry face to the customer creates a series of elements/sequences which can
be planned and designed to avoid or minimise visual impact.
Fig. 2.8: Possible haul road locations which will help to reduce external visibility

On the surface
using vegetation
and/or landform

On the surface
behind screening
bunds

On a bench with
edge protection

In a cut with
edge protection
and rock traps

Apart from the temporary activity of soil/overburden stripping, vehicle movements on the upper
surfaces or skylines should be avoided. Similarly, conveyors, power lines, pipelines and
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supporting structures should be kept below the skyline viewed from any sensitive receptor to
avoid silhouette or the distraction of movement.
Fig. 2.9: A haul road located below the level of surrounding farmland

Haul roads (and internal/access roads) should be located to avoid an orientation which creates a
notch in the skyline (see Figure 2.10). An 'S' shape in plan can produce an interlocking
landform which eclipses the notching effect.
Fig. 2.10: The use of interlocking bunds here would have obscured views into the quarry

2-6

REMOVING THE NEED FOR VISUAL SCREENING

Chapter 2

Fig. 2.11: A gently snaking access road through woodland hides the quarry from the public highway

The access point to the quarry/works from the public highway is another key potential source of
visual intrusion. The interlocking landform provides a simple and effective solution.
2.6

Progressive Restoration

Progressive restoration is the phased rehabilitation of the quarry rather than postponing
restoration until completion of extraction. Progressive restoration has many benefits including
its contribution to any minimisation of visual impact. In addition, it returns land quickly to a
productive use, minimises degradation of soils, suppresses dust and frees areas for further
soil/waste storage or establishes a sequence which minimises double (or treble) handling.
The progressive restoration of a quarry is usually achievable in dry sand and gravel operations or
in wide, shallow or wide-ranging Hard Rock quarries; it is often difficult in wet operations or in
deep, steep sided rock quarries.
Fig. 2.12: Progressive restoration in an aggregate quarry

Arable crop

Restored with soils

Extraction

Apart from the benefit of shorter handling distances between soil strip and re-placement,
progressive restoration minimises the amount of, perhaps, out-of-pit materials storage which
might, itself, be visually intrusive.
Progressive restoration does not just refer to the final floor of the quarry but also to the final
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faces, benches and slopes. A raft of 26 techniques for ameliorating, restoring and disguising
benches, rims, faces etc. are scheduled in the research report Secure & Sustainable Final Slopes
for SME Aggregate Quarries. These include: rolling over the upper face/rim, breaking up the
crest line with vegetation, full height slope buttressing, hydroseeding, planting against faces,
avoiding blast markings and removing negative features from skylines.
Two specific techniques for hard rock final faces may be applied if the more usual scaling,
tipping, blasting, nibbling or planting cannot be applied or are inadequate.
1.

Hydroseeding is the process of using a high pressure pump to spray an aqueous mix of
seed, mulch, fertiliser and binder on to, for example, a quarry face or slope. The
technique is used where either the soil is too rough (i.e. very rocky) or too steep to
cultivate and seed by conventional methods. The binder assists the mix to adhere to the
otherwise inhospitable surface material, while the mulch, fertiliser and water provide the
ideal growing environment for the germinating seedlings. Plant growth in such locations
will normally be subject to the maximum range of microclimatic and hydrological
extremes, and it is therefore essential that only the hardiest and most resilient species of
locally native plants are used.

2.

The netting of faces with galvanised wire mesh can be used to reduce rockfall from
slopes (see the research report Secure & Sustainable Final Slopes for SME Aggregate
Quarries). Netting is however expensive, requires regular maintenance and cleaning out,
and has a finite life. It may also provide more scope for vegetative growth but should
not be used for this purpose. A wide range of geotextiles can be used instead that can
enhance the growth of ground cover on slopes or materials that might otherwise be
difficult to vegetate. Geotextiles can also be used to control the potential for surface
erosion. This particularly applies to the use of polygonal fabrics of 200-300mm material soils can be placed in the polygonal sockets thereby avoiding the development of erosion
gullies and assisting with planting and/or face drainage. It is particularly suitable where
materials used for the major part of the screening bank would inhibit the growth of
vegetation. Whichever geotextile is used it is important that the material is regularly
pegged or tied back into the surface on which it rests so that it does not detach from
that surface or sag leaving exposed part of the unprotected bank. Geotextiles should
allow for the penetration of root growth.

Fig. 2.13: Netting used for surface stabilisation above a steep rock face

Geotechnical face treatment measures such as soil nailing, soil anchoring or piling/gabion walling
are often unsightly and should be avoided in externally visible areas unless essential. However it
is equally important that drainage blankets that may occur as features on a screening bank face
are not covered by soils as this may impede their function as a drain. If slope heights and angles
are varied for aesthetic reasons it is important that the stability of these variations is checked by a
competent person.
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Introduction

Screening banks and landforms are treated as engineering structures under HSE legislation in
England and due consideration has to be given to their design, siting, construction and
management. Although usually constructed for landscape planning purposes , engineering
considerations are significant in many details of their design. A clear understanding of the
principles of tip design and safety are important for those involved with undertaking the
appraisals required by law. This chapter sets out some of the key issues.
3.2

Sources of Materials for the Construction of Screening Landforms and Bunds

The materials used for constructing screening landforms and bunds around aggregate quarries
or sections thereof come from a variety of sources including the following:
•
•
•
•
•

Top and sub-soil
Overburden (non-aggregate)
Interburden
Processing waste
Sub-standard or unmarketable aggregate

These are indicated indirectly in Fig. 3.1.
Fig. 3.1: Sources of material for the formation of screening landforms and bunds
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Top and Sub-soil
These materials are usually excavated in a selective fashion and separated for ease of re-use for
eventual restoration purposes. Hence topsoil is excavated initially and stored, usually in mounds
no more than 3m in height, so that organic and structural elements in the soil are not lost. The
sub-soil is stripped next and commonly placed into mounds no more than 5m in height.
Topsoil thicknesses vary but are rarely in excess of 0.5 or 0.6m in thickness. Sub-soil thicknesses
are more variable and may range from 0.3m to more than 1.5m.
The excavation processes are basically designed to ensure that top and sub-soil is not damaged
by over compaction through vehicle traffic at the time of removal and transportation. Whilst
removal can be undertaken efficiently using scrapers it is generally considered that this may
have a deleterious affect upon soil structure since the placed mounds are repeatedly traversed
by heavily laden scrapers. Hence most Mineral Planning Authorities (MPAs) require stripping by
backhoe with the backhoe standing clear of the material being stripped and loading into dump
trucks that are routed away from the soil being removed i.e. on specially constructed roads or
overburden materials.
Overburden
This material is that rock or soil lying beneath the top and sub-soil horizons. It may comprise
glacial till or other superficial materials on which the top and sub-soil has been developed. In
other places it may comprise bedrock lying beneath the soil horizons or beneath the superficial
materials (glacials). Typical overburden materials may include shales, siltstones or sandstones or
limestones or other weak or moderately strong rocks that are considered unsuitable for
aggregates.
These materials may range in thickness from 1m or so to many tens of metres as in some of the
large quarries in the English Midlands where Mercia Mudstone overlies strong rocks of volcanic
or igneous origin.
The excavation processes are many and varied. In some situations the overburden materials may
require ground preparation by blasting and in others the materials may be excavated directly.
Typically overburden is excavated using backhoes (Mass Excavators) or loading shovels. The net
effect is that that size of excavated materials may vary from blocks of up to 1m³ to sand and
gravel sized materials.
Interburden
This is the waste material that is removed from within the main mineral deposit typically where
there are interbedded layers of mudstones or siltstones of no economic value or veins of
minerals that are similarly unsuitable for use as aggregate. Interburden commonly occurs in the
form of clay wayboards in limestones, as weathering zones within extrusive igneous rocks such
as basals or as mineral veins around quartz cross-courses where kaolinisation has taken place in
granites.
Generally such interburden or intercalated waste material represents a relatively small
proportion of the total volume of mineral but failure to remove it can present a problem with
the acceptability of the main product for aggregate.
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Interburden excavation is commonly a separate operation often entailing smaller excavation
equipment such as backhoes or loading shovels than would be used for the main mineral
recovery.
Processing Wastes
There are a wide range of discards from aggregate processing, but they may include materials
such as:
•
•
•

Fines from crushing and screening;
Sedimented fines from lagoons or from filter presses;
Reject oversize materials such as coarse gravels or cobbles within a sand and gravel
operation that are not appropriate for crushing.
These materials may be deposited in stockpiles at the end of a conveyor belt (e.g. fine
screenings) or collected from lagoons or filter presses in dump trucks. Clearly the storage of this
latter material can present problems when used in screening banks (see below).
Together these materials can represent a significant proportion of the turnover of mineral
production accounting for 5%-15% of that volume. Its use as a source of material for the
construction of screening banks may not be avoided in some situations.
Sub-standard or Unmarketable Aggregate
This comprises materials the specifications of which are inappropriate for the market. Where
such materials cannot be upgraded or blended or mixed with re-cycled materials they can be
used as an important element in screening bank construction. Typically such aggregates come
from weathered zones, places where clay contamination is present or adjacent to geological
features such as fault zones, mineral veins or solution pipes.
3.3

The Siting of Screening Landforms and Bunds

Where all possible opportunities to remove the need for screening of a quarry have been
exhausted (see Chapter 2), and a need for specific physical screening of a quarry has been
identified, the use of landforms as a screening method (as described in Chapter 4) should be the
preferred approach. Such screening landforms and tips must be carefully controlled structures.
The Quarries Regulations (1999) requires that all “…tips are designed, constructed, operated
and maintained so as to ensure that a) instability; or b) movement, which is likely to give rise to
a risk to the health and safety or any person is avoided” (Regulation 30). Tips are defined as
“...an accumulation or deposit of any substance at a quarry”. Hence tips include those
materials that may be used for refilling the excavation or landscaping the site after quarrying,
but amenity and soil bunds, e.g. screening landforms (including bunds), are also tips subject to
the Quarries Regulations.
Examples of different tip settings are given in Fig. 3.2.
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Fig.3.2: Types of solid tips

The Location of Screening Banks
This may be considered essentially a planning or landscape issue, but in consequence of the
need for secure screening landforms, other considerations may also come into play.
Commonly screening landforms are intended to reduce or limit views into quarries or around
parts of the quarries where screening is particularly essential for noise or dust control as well as
the control of visual impact. Frequently screening landforms are placed within a few metres of
the boundary of a site. This may be quite appropriate where the boundary coincides with public
access such as roads or footpaths since the screening landform may serve to emphasise any
security barriers placed to discourage trespass. Indeed in rural areas such a screening landform
may be sufficient to discourage trespass without fencing whereas near urban areas, schools and
housing such an arrangement would not be satisfactory.
Typically screening landforms in such settings are constructed from top or sub-soil especially in
areas with limited relief. Where ground levels are more variable greater consideration has to be
given to the purpose of the screening landform and also to the stability of the screening
landform itself including the gradient and materials on which it may stand.
As indicated above the need for screening landforms may be predicated predominantly by
landscaping considerations, but the need for noise control or dust control, or a combination of
all three may also be significant. Equally the location of the screening landform may be
determined by the development of the quarry. For example a quarry may be partially or
completely surrounded by screening landforms for the duration of the operation, or a screening
landform may be used to temporarily control the impact of particular operations such as
excavations or processing until these can be moved elsewhere. Unsightly excavations that can
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be temporarily screened for a period may be excavated and restored to a final landform that is
revealed when the screening landform is removed. Similarly it is not uncommon for processing
to take place temporarily at the ground surface at an aggregate quarry and subsequently for the
processing to be relocated into the void that has been formed following the initial excavations
and mineral recovery.
It is always appropriate to consider the consequences of locating screening landforms with
respect to the potential for sterilisation of minerals. The same considerations apply to quarry
spoil dumps that are located at ground surface. As with spoil dumps, so to with screening
landforms it is necessary to assess the impact of placing the structure above slopes that are to
be excavated so that the screening landform remains secure and the stability of the excavated
slopes is not jeopardised by surcharging.
As noted below, screening landforms commonly perform a dual role. They may serve both to
screen a quarry activity and to store material for subsequent re-use either in restoration or in
backfilling part of the quarry void. The location of this site of subsequent re-use may also be an
important consideration reducing haulage distances between the storage area (screening
landform) and the area of its final use.
Purpose and Geometry of Screening Banks
The landscaping issues behind the use of screening landforms are considered elsewhere. Noise
issues usually predominate over dust considerations. To act most efficiently as a noise barrier
that barrier needs either to be close to the noise source or close to the potential receptor of that
noise. The form of screening landforms can be quite important in this regard.
Screening landforms have outer gradients that are controlled partly by the purpose of the
screening landform, partly by construction and operational considerations and partly by
geotechnical constraints. Frequently the outer slopes of screening landforms are also
determined in part by landscape considerations whereas the inner gradients are commonly
steeper to restrict land take (the area occupied by the screening bank) or to better control the
reflectance of noise from the inside of the screening landform.
Simple screening landforms constructed of topsoil or sub-soil are commonly formed with side
slopes of 1in1.5 to 1in2 (35-27º) and crest widths that permit safe placement of material. Since
traffic is not normally permitted on top or sub-soil heaps these may be quite narrow at crest
having been formed by dressing using a backhoe or similar piece of equipment. However
where vehicles are required to travel on screening landforms, edge protection is now required in
accordance with Regulation 13 of the Mines and Quarries Regulations 1999. This implies that
crest widths of such linear screening landforms will be not less than 10-12m in width. The
geometry of some simple screening landformss is noted below:
•
•
•

Topsoil mound with no traffic. This may be up to 3m in height with a crest width of only
1 or 2m. In such a situation the base width on horizontal land will be 10-14m
Subsoil mound with no traffic. This may be up to 5m in height with a crest width of
2-3m. This will have a base width on horizontal land of 17-23m.
Overburden mound with traffic at crest. The height of this structure may vary from
5-50m but if 15m high it would need to be at least 12m wide at the crest and its
base width would therefore be approximately 75m.
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Clearly steeper sided screening landforms occupy less space and may render accessible mineral
reserves or make available larger working areas behind the screen. The outer slopes can be
steepened using a range of geotechnical techniques. However this is rarely attempted since
screening generally seeks to employ “natural” slopes. The inner surfaces of screening banks are
more frequently steepened. Techniques include:
•
•
•
•

Reinforced earths
Gabion walling
Rock block walling
Piles

Details of these methods and techniques are beyond the scope of this document, but further
information on the techniques and methods are available in the geotechnical literature.
Generally they are quite expensive and hence tend to be restricted to key areas such as stocking
grounds, important processing areas and haul roads where space is of a premium. Reinforced
earths can produce slopes of up to 50º and gabion walling and rock block walling up to 60-70º;
piling can be sub-vertical (see Fig.s 2.13 and 7.12).
3.4

Constraints on Stability

The design of screening landforms is commonly based on the factor of safety principle. The
factor of safety of a structure is the ratio of forces tending to resist failure, to the forces tending
to cause instability. This is often presented in the form:
resisting forces (“strength”)
F=
disturbing forces (“stress”)
For any potential type of failure the factor of safety (F) needs to be less than 1.0. Where the F
value is greater than 1.0 failure of the type considered is unlikely. The value of F depends on a
number of factors that need to be considered when designing a structure such as a screening
landform:
•
•
•
•

Properties of the materials within and beneath the screening landform;
The geometry of the tip and the structure of the foundations including any nearby
excavations;
Water pressures within and beneath the screening landform which may be
generated by the construction and loading that results from its construction; and
Other influences.

Before considering these constraints on screening landform stability it is appropriate to review
the ways in which screening landforms can collapse, since some of the constraints predispose
specific types or modes of failure.
Potential Modes of Failure
There are several different failure modes found associated with screening landforms and other
tips. Generally these are described in relation to the shape or form of the surface on which
movement or failure occurs. These include:
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Circular, rotational or curved failure
Planar failure
Biplanar failure
Flow slides

These failure modes can occur entirely within the screening landform or incorporate and include
part of the foundation on which the screening landform stands. Fig. 3.3 shows some of the
characteristic modes of failure associated with screening landforms and other forms of waste tip
at quarries. Many of the failures shown may be quite small and of little significance. On the
other hand very substantial volumes of material can be included especially with the larger
screening landforms or if foundations are located on very weak deposits.
Circular rotational or curved failure - Where there are no significant material variations within
the components of a screening landform or its foundations, circular or curved movements can
occur where slopes are over-steep or saturated. Movements occur along the circular or curved
surface around an axis that generally lies above and outside the slope. This frequently results in
the back tilting of the upper surface of the screening landform and the bulging of the lower
part of the slope. Where the foundation is weak movements may extend down beneath the
screening landform and beyond the toe of the slope as shown in Fig. 3.3b. Often there are
material difference either within the tip or its foundation and these may help to distort the
otherwise curved surface giving it a partial linear element (see Fig. 3.3c).

3-7

Chapter 3

TECHNICAL AND REGULATORY ISSUES

Fig. 3.3: Potential modes of failure

Planar failure - This occurs where there may be some layering or fabric within the screening
landform often as a result of its construction. For example placement of material by end tipping
(see below) can give rise to such surfaces sub-parallel to the outer face of the screening bank.
Sliding can then occur along this surface especially if for some reason the toe of the screening
landform is undercut, although such undercutting is not necessary as shown in Fig. 3.3e.
Biplanar failure - This type of failure involves two surfaces along which movement may occur.
Typically in screening landforms this involves movement through the placed material and along
the foundation along which it has been placed (see Fig. 3.3f). Such failures are greatly assisted
by inclined foundations especially where these include weak materials such as clay, silt or peat;
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they are even more likely, where in contravention of the Regulations, a screening landform is
constructed on vegetation with no prior top and sub-soil removal.
Flow slides - Flow slides can occur in poorly compacted or saturated spoil heaps especially when
they may have been constructed from fine sand or silt sized materials or when screening
landforms have been placed on saturated peat or silt. Flow slides can be particularly dangerous
as they travel rapidly over distances of many times the height of the landform.
With the exception of flow slides, the other modes of failure have all occurred to affect
screening landforms at quarries.
Construction Materials and Methods
Prior to formal design of screening landforms, a site investigations is required of ground
conditions together with an assessment of the volume of material required to form the bank,
the rate of placement and its stability. It is essential that information from the site investigation
includes details of the thickness of top and sub-soil and of any superficial materials beneath the
soils and above the bedrock. Details are also required of the gradient of the surface on which
the screening landform is to be located and the engineering properties including the strength of
the materials to be used in forming the larger screening landforms.
As indicated previously, screening landforms using top and sub-soils are generally constructed
on aggregate quarries using a backhoe to place and dress the material, thereby avoiding overcompaction. Larger screening landforms are more akin to traditional spoil heaps, these can be
constructed in a number of ways, including:
•
•
•

End dump structures
Layered structures
Heaped structures

End dump structures - These are a form of inclined layering developed by pushing out loose
material over the edge of an active tip or screening bank (see Fig. 3.4a). All loose material when
deposited develops a free face at a gradient known as the 'angle of repose'. This is not a fixed
angle but very commonly lies between 35 and 37º. Variations can occur according to the
character and moisture content of placed materials. However materials placed in larger
screening landforms may be placed in a single lift of 10-15m in height or even higher. Such tips
often show characteristic internal structure resulting from this form of placement or from
periodic changes in the character of the materials placed. When left for a period before
additional material is added the placed material may weather and soften predisposing
movement along the angle of repose surface. Screening landforms formed by this method will
generally be large.
Layered structures - Larger screening landforms may also be formed by placing materials in subhorizontal layers. This technique is used to improve compaction and the strength characteristics
of the placed materials. Layers may vary in thickness from 200-300mm up to 2-3m. This
method is particularly suited to screening landforms built of clay or silt since it is commonly
necessary to include periodic drainage horizons thereby allowing water pressures to be
controlled during construction (see below Water Pressures). Screening landforms formed by
this method usually include weaker materials sometimes contained on their outer margins by
stronger materials.
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Heaped structures - These are formed when material is deposited from a high level point such as
the discharge end of a conveyor or a large shovel, backhoe or dragline. Conical or linear
mounds are formed that include internal angle of repose surfaces similar to those found in end
dump structures. Narrow screening landforms formed of top and sub-soil belong to this form
of structure.
Fig. 3.4: Construction methods for screening landforms and bunds

Size and Geometry
The larger a screening landform is, the greater the potential risk of movements or collapse. This
is particularly the case with higher banks with steep slopes. In most situations (but not all)
flatter slopes are more stable than steep slopes. The steepest slopes in the materials used for
screening landforms will generally be formed at the angle of repose of the relevant material.
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Flatter slopes are formed either by benching or by placing and/or grading the materials to
appropriate gradients. The requisite angle is generally based on stability analyses as noted
below (see Stability Analysis below).
Foundation Conditions
As noted previously, screening landforms should, ideally be near horizontal. Where the ground
surface is inclined beneath a structure, movements may occur within the screening landform
and through its foundation. These may occur through weak materials and along surfaces that
are sub-parallel to the ground surface.
Many foundations found at aggregate quarries comprise soils and underlying, poorly
consolidated materials that may be of glacial origin or deeply weathered. Such foundations may
be weak and give rise to a range of movements that are to be avoided. The following situations
are typical of potential problem areas:

•
•
•
•
•
•

Solution hollows filled with clay;
Laminated silts and clays in a glacial lake deposit;
Former excavation surfaces containing weak clay rich material;
Zones where groundwater seepage is occurring;
Locations where the stability of nearby quarry slopes is suspect; and
Areas of quarry backfill.

Some of these are illustrated in Fig. 3.5.
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Fig. 3.5: Potential problems in screening landforms and bunds relating to foundation conditions
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Water Pressures
Most materials used to construct screening landforms also contain water. When such a soil is
placed on the ground and surcharged the particles within the soil are compressed. This reduces
its density and the space between particles. Water within those spaces must either drain away
to accommodate the compaction and rearrangement of the particles or, since water is
incompressible, the surcharged load will be transmitted on to the contained water (known as
pore water). This will set up water pressures within the placed materials tending to separate the
particles and reduce the strength of the soil.
Screening landforms built with granular materials such as coarse sands and gravels allow such
pore water to drain and seldom give rise to problems. With clays some water can drain and this
drainage increases the soil strength to a maximum when the pore pressure is completely
reduced or dissipated.
Pore pressures can be generated both within the material used for building screening landforms
and in their foundations. Rapid construction can generate high pore pressures and internal
drainage layers may be required at various levels either as drainage blankets or as internal finger
drains leading to the outer surface of the structure. The detailed design of drainage
arrangements is best undertaken in conjunction with stability analyses and should be the
responsibility of a qualified geotechnical engineer. Similar approaches may be required in
foundation materials beneath high screening landforms where the foundation comprises
compressible clays.
Examples of different types of drains used in the construction of screening landforms and other
tips are given in Fig. 3.6. The choice depends on the setting, the materials involved in the
foundation and in the construction, and possibly the availability of construction materials on
site. This should always be based on the specification prepared by a competent person.
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Fig. 3.6: Possible drainage arrangements for screening landforms and bunds
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Stability Analyses
There is a range of different methods of stability analysis that are beyond the scope of this
report and should remain the responsibility of qualified geotechnical engineers. The input
information that is required in these analyses will include realistic assumptions with respect to
the geometry of the screening landform, test results or reasonably conservative assumptions
regarding the material strengths of the soils used to construct the bank and realistic
assumptions in respect of water pressures generating from construction both within the
screening landform and the foundations.
Geotechnical engineers generally assess the most likely modes of failure and consider carefully
the range of input values or parameters into the analyses. The output from analyses is generally
in the form of F values (factors of safety) or as risk values. The interpretation of these also calls
for engineering judgement and should only be attempted in critical situations by competent
persons. Background reading in this matter is included in the references.
While stability analyses will generally be required for large screening landforms, it is quite
common to use empirical design methods and charts especially for regular screening bunds on
flat, non-compressible foundations.
Remedial Measures
Properly designed screening landforms should be relatively free of instability that requires
remedial measures. However where screening landforms collapse or show signs of distress in
terms of cracking or bulging or other displacements, there are various choices as to steps that
may be taken. Where large structures are involved these should always be checked by running
stability analyses that incorporate these measures. The relevant measures include:
•
•
•
•

Buttressing by placing material at the toe of a suspect slope;
Re-profiling slope by reducing the gradient of the suspect face;
Drainage by the installation of deep trench drains where these are feasible; and
Removing and reconstructing the screening landform with different materials and/or
a revised design with appropriate drainage and foundation treatment.

Where appropriate surface soils should be removed from screening landforms and re-used as
the cover materials where re-vegetation is required.
3.5

Regulatory Issues

These primarily relate to the operation of the Quarries Regulations and the way in which
screening landforms are now treated. Prior to 1999 there were no specific regulations relating
to screening landforms, although a Stationery Office Publication included screening banks in the
matters that required attention with respect to the design of tips and related structures
(Geoffrey Walton Practice, 1991). This was changed with the Quarries Regulations as noted
below.
The Quarries Regulations 1999
These regulations apply to any tip within a quarry and where tips are defined as 'any
accumulation of material within a quarry'. Previous regulations in 1971 referred to
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accumulations of quarry discards as tips, but this definition has been extended, as noted above
(Section 3.2) to include “...an accumulation or deposit of any substance at a quarry” (Regulation
2 Interpretation). Guidance states (Regulation 30 Health and Safety at Quarries HSE Books
HMSO 1999) that it does not matter how big or small these tips are, or what they are made of,
or what they may eventually be used for. Guidance note 251 specifically states that amenity
and soil bunds are covered.
The relevant sections of the Quarries Regulations relating to screening landforms are
Regulations 30, 31, 32, 33, 34, 35 and 37. No significant screening landform should be
planned without reference to these Regulations.
It should be noted that Health and Safety at Quarries includes an approved Code of Practice
(ACOP) that should also be followed at a quarry unless specific alternative codes have been
developed by the operator and approved.
Regulation 30 - This Regulation states that the quarry operator shall ensure that tips are
designed, constructed, operated and maintained to ensure that a) Instability or b) Movement
which is likely to give rise to the health and safety of any person is avoided. The linked
approved Code of Practice states that a site investigation should be carried out before starting a
new tip (screening landform) and a Schedule is given of the items to be addressed by a
competent person during and following investigations (see Addendum 3.1). The design of the
screening landforms is then based on this information and is required to conform to good
engineering practice and to provide stability throughout its life.
Regulation 31 - This Regulation deals with the need for suitable and sufficient rules to ensure
the safe construction and operation of a screening landform. These rules must specify a) the
manner in which construction is carried out, b) the nature and extent of supervision during
construction and c) the precautions required during construction and the life of the screening
landform, including matters such as periodic inspections. Construction Rules are normally
prepared in conjunction with the geotechnical engineer responsible for the design of the larger
screening landforms. These Rules can be quite simple where small landforms are proposed if all
the risks can be controlled and those constructing the screening landforms are aware of what is
required. The Rules should include the following items:
•
•
•
•
•
•
•
•

The maximum height of the landform;
The gradient of the outer slopes;
The requirement for any drainage; its installation, maintenance and inspection;
The type of plant and machinery to be used in construction;
The ground preparation required;
Construction arrangements including standards for roadways and edge protection
(Regulation 13 refers) and for compaction;
Supervision required during construction and measures to be undertaken in the
event of problems or defects; and
Steps to be taken in the removal of material from the screening landform.

Inspection and Hazard Appraisals
Regular and systematic checks of the security of screening landforms are an important part of
quarry operations. This includes both daily checks on the safety of the working place and
periodic hazard appraisals. The check list for hazard appraisals referred to below is also suitable
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for daily or weekly inspections.
Regulation 32 - This relates to the appraisal of screening landforms (tips). The object of this
appraisal is to determine whether the structure would pose a significant danger if it failed
(failure in this case includes any movement beyond that allowed for in the design). Standards
have been published, and approved by the HSE, for the inspection of solid tips including
screening landforms. This checklist (Table 1) is directed towards identifying significant hazards;
a hazard implies that the screening landform has potential to cause harm to the health and
safety of any person and a significant hazard is one which directly or indirectly could
“...endanger premises, roadways or other places where people are likely to be found off-site
(outside the quarry) or…be likely to kill or seriously injure anyone” (ACOP paragraph 295).
Table 1 shows the checklist in three parts A, B and C:
•

•

•

Part A deals with the geometry of the tip or screening landform and indicates that
any screening landform having a plan area exceeding 10,000m² or that is more than
15m in height (from the lowest to the highest point of the screening landform) or is
on ground sloping more steeply than 1in 12, constitutes a significant hazard.
Part B deals with indications of problems associated with existing screening
landforms. This covers indications of distress such as cracking or settlement behind
the crest of the screening landform, distress on the face of the landform (bulging,
cracking, slumping or water discharges) and distress in front of the screening
landform such as toe heave or issues of water. In addition to each of these there
may be other grounds of concern that are noted in Table 1. These include items
such as oversteep faces and impeded or damaged culverts beneath the structure.
Part C relates to danger from the screening landform for persons working near it
and for those who may be at risk off-site.

A scoring system is detailed in Table 1 and the hazard may be ranked by multiplying the sum of
the scores in A by those in C, and the sum of the scores in B by those in C. High figures
indicate greater hazards.
Any score in Parts A or B is strictly regarded as a significant hazard. A competent person may in
some situations be capable of assessing the hazard as not significant. For example a large
screening landform that is on horizontal ground and of limited height is unlikely to be a
significant hazard even though it covers more than 10,000m². It is important that a competent
person undertakes such a review of the hazard appraisal.
Hazard appraisals are normally undertaken of all screening landforms and other tips every two
years and copies of the survey have to be deposited with the quarry operator.
Need for Geotechnical Assessment and Reporting
Where significant hazards are identified other assessment and reporting methods are required.
Regulation 33 - If the hazard appraisal indicates a significant hazard a geotechnical assessment
has to be undertaken by a geotechnical specialist whose attributes are defined in the legislation.
This Regulation defines what constitutes a geotechnical assessment and sets out the quarry
operator’s duties in that regard. Basically a geotechnical assessment covers similar ground to the
appraisal, but in greater depth and more detail and in particular assesses the risk of failure. This
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requires stability analyses based on the information collected on the site investigation and noted
in below.
Regulation 34 - This deals with the timing of getechnical assessments where significant hazards
exist. Structures that constitute a significant hazard are known as 'notifiable tips'. Such tips
have to be notified under Regulation 37 to the Health and Safety Executive at least 30 days
before construction commences together with an indication of the geotechnical specialists
conclusions reached in accordance with Regulation 33 (the geotechnical assessment). These
geotechnical assessments are required every two years or less where conditions change or
movements occur. Where the geotechnical specialist reports under Regulation 34 that no
significant hazard is present notwithstanding the conclusions of the hazard appraisal, the
structure is inspected at two yearly intervals as a normal hazard appraisal (Regulation 35 refers).
Concluding Remarks
Whilst this compliance with the several Regulations may seem onerous, this process is a routine
operation at most quarries where all tips, including stockpiles, waste dumps and quarry backfill
tips, are appraised and assessed in a similar fashion. Failure to undertake this work may result in
the HSE serving the quarry with an Improvement Notice or a Stop Notice.
Under a recent EU Landfill Directive it is also necessary to ensure that screening banks and tips
comprising defined contaminated materials (including, for example, pyritic shales and
contaminated soils from previous metaliferous mineral workings etc.) are dealt with in an
approved manner.
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Table 1: Hazard Appriasal Form
HAZARD APPRAISAL FORM
Screening Banks (Tips)
D = date1 S = score2

D:

S

1

Notes
Date – enter date of the inspection after D.

Name/no. of tip
Position shown with name/no. on appended plan
Yes/No
PART A
Geometry of tip
Approximate area of tip

m²

Area exceeds 10,000m²

Yes/No

Maximum height

2

PART A

m

Maximum height exceeds 15m
Slope of foundation
Gradient steeper than 1 in 12

PART B

Yes/No
PART C

1 in x
Yes/No

THEN

TOTAL
Inspection of individual faces
(Denote North – N, South – S)
Distress behind the tip face (cracking, settlement)
Note whether face N, S, etc.
Yes/No
Distress on tip face (bulging, cracking, slumping,
water discharge)
Note whether face N, S, etc.
Yes/No
Distress in front of tip (toe heave, water issues).
Note whether face N, S, etc.
Yes/No
Other grounds for concern over future stability3.
Note whether face N, S, etc.
Yes/No
PART B

3

Persons working near tip –
Regularly/Occasionally/Never
Plant/Buildings below tip – describe
Persons or installations at risk off-site –
Regularly/Occasionally/Never

Actions to be taken5
Geotechnical assessment required6

4

TOTAL
Totals A x C
Totals B x C

Yes/No

Date by which assessment required7

See separate list below:-

Impeded or damaged culverts beneath structure
Uncontrolled excavation at toe of structure
Proposed excavation near toe of structure
Tip height exceeds reach of excavation equipment
Tip placed on foundations with no prior investigation or
stockpiling history
Oversteep face – exceeds 1 in 1.3 (37.5º)

Danger from tip

Hazard ranking
Hazard ranking
General Findings4

Score 1 for Yes. Score 0 for No. Maximum total score
3 is a very significant hazard, any score implies a
Notifiable Tip.
Score 1 for any sign of distress or ground for concern and
0 for no obvious distress etc. Maximum total score 4 for
any individual slope face.
Score 3 if one or more persons are regularly at risk on a
site and score 2 if persons are occasionally at risk. Score
1 if no-one is at risk. Maximum total score 6.
Multiply totals of Parts A and C to identify the most
important of the significant hazards. Maximum score 18,
minimum score 2 which is still a Notifiable Tip
requiring a geotechnical assessment. Multiply totals
of Parts B and C to identify hazards which may be
taken to be significant if the score is 3 or more. Such
tips are Notifiable Tips. Maximum score 24.
Minimum 2.

Items which may give rise to concern over the security of a
tip include:

TOTAL
PART C

For ranking the hazard score in blank section of Column S as
follows:-

Yes?

5

Complete for inclusion in health and safety document. Include all
structures listed.

6

Circle which applies. If No state date for next appraisal (no more
than 2 years).

7

State date by which the assessment is to be completed.

8

Report any instructions/requests for remedial works and the date of
completion.

No?
?

Give overall findings e.g. geochemical assessment required or
no significant hazard followed by reasons e.g. small structure, no
instability, no-one at risk.

Date for next hazard appraisal
OTHER OBSERVATIONS
Has the structure been designed
If yes, has it been built according to design

Yes/No
Yes/No

Signed…………………………………… Date …………
Action Taken8

Other persons notified –name/position …………………………………………….

Signed…………………………………… Date …………

Other persons notified –name/position …………………………………………………
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ADDENDUM 3.1: Required Contents of Geotechnical Assessments
(Based on Regulation 33(1)(a) and Schedule 1)
Site survey
1.
An accurate plan which should be prepared on a scale not less detailed than 1:2500
showing:
(a)

the boundaries of the quarry or premises upon which the excavation or tip or
proposed excavation or tip is or is to be situated;

(b)

the site of the excavation or tip or proposed excavation or tip;

(c)

any contiguous land or structures which might be affected by the excavation or tip
or proposed excavation or tip; and

(d)

all mine workings (whether abandoned or not), buried quarry workings, known
cave systems, active or former landslips, springs, artesian wells, watercourses and
other natural or man-made features including tunnel pipes or culverts which might
affect the safety of the excavation or tip or proposed excavation or tip or which
might be relevant for the purpose of determining whether excavation or tipping
operations van be carried out safely.

The plan shall be contoured to Ordnance Datum Newlyn at a vertical interval not greater than 5
metres, orientated to and correlated with the Ordnance Survey National Grid, and marked with
squares corresponding to the 100 metre squares shown on Ordnance Survey sheets on the scale of
1:2500.
Site investigations
2. A record of all relevant site investigation information including surveys, tests, boreholes and
groundwater measurements made for the purpose of the geotechnical assessment together with
the results of any testing including the strength of materials within and beneath the tip or within the
excavated slope. The record shall include any known historical information relevant to the site
investigation.
Cross-sections based on site investigation
3. Sufficient accurate cross-sections on a scale not less detailed than 1:1250 of the site of the
excavation or tip or proposed excavation or tip showing the existing ground surface and all relevant
superficial materials and bedrock underlying the said site and (a)

any variation in the thickness, level or character of the superficial deposits and bedrock
materials based on the site investigation; and

(b)

the position of any surface whether natural or manmade which may affect the safety
of the excavation or tip or proposed excavation or tip.
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Plans based on site invstigation
4. Plans showing the position of all boreholes, wells and trial pits used in the site investigation and
the location and levels of all materials and surfaces which may affect the safety of the excavation or
tip or proposed excavation or tip.
Assumptions made before analysis
5. A record of any assumptions relevant to the assessment of ground conditions relating to the
safety of the excavation or tip may by the geotechnical specialist including a record of any relevant
information which was not available when undertaking the assessment.
Findings of analysis
6. A record of the calculations carried out in order to determine the safety of the excavation or
tip, including any variables or parameters used in those calculations and the reasons for using them
and the findings of those calculations expressed as the factor of safety or the probability of failure or
other recognised basis of assessing stability.
Design coming out of analysis
7.

An accurate plan on a scale not less detailed than 1:2500 recording (a)

in relation to tips or proposed tips, the design of the tip, including the area of land
covered or to be covered, the gradients of that land, the designed contours at vertical
intervals of not more than 2 metres, the side slopes and boundaries of the tip and the
designed position of the nature of construction of any wall or other structure retaining
or confining the tip; and

(b)

in relation to excavations or proposed excavations, the design of the excavation,
including the height or proposed height of the slope, the position and width of any
benches and representative contours of the excavation at vertical intervals of not more
than 5 metres.

Requirements during and after construction
8. A record of the nature and extent of inspection, supervision and safety measures necessary to
ensure the safety of the excavation or tip and a specification of necessary engineering works and
safety measures. A record of the action to be taken regarding defects specified in the report.
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VISUAL SCREENING TECHNIQUE No. 1 - LANDFORM

4.1

Chapter 4

Introduction

Where all possible opportunities to remove the need for screening of a quarry have been
exhausted (see Chapter 2), and a need for specific physical screening of a quarry has been
identified, the use of a specially created landform as a screen should be the preferred approach.
At this point, the distinction should be made between the use of 'landform' for screening, and
the use of 'bunds'. While there is perhaps no specific technical definition of a bund in this
context, and the distinction is at best blurred, a bund is normally (though not always) considered
as being regular in shape, relatively small in scale (perhaps a maximum of 5-8m high, or less in
the case of bunds constructed only of top- or subsoil) and broadly trapezoidal in section. They
are located entirely according to the screening and material storage requirements (rather than
being designed to fit with the surrounding landscape). Landform screening is generally of larger
scale, more naturally (and unevenly) shaped, and designed to fit into its surroundings as well as
creating an effective visual screen between sensitive receptors and the quarry.
Gentle, undulating screening landforms (with or without irregular planting, drystone walls etc.)
not only provide visual screening during the operational phase of the quarry but also represent
the first phase of the final restoration scheme. They are permanent and in place at an early
stage. In addition to the rolling screening landforms, there are other varieties that can play a
screening role. These include the re-creation (in phases if possible) of the pre-existing landform
which can screen other parts of the quarry, and the replication of landforms which can play a
similar role.
4.2

Re-Creation of Previously Existing Landform

As mineral extraction progresses across a site, there may be opportunities on the previously
worked parts of the site to re-create the contours, soil profiles and land uses that existed before
mineral extraction took place. This landform may then help to screen the remaining working
areas of the quarry from sensitive receptors. This is generally more feasible in Sand and Gravel
than deep Hard Rock quarries where the final bottom level of extraction needs to be completed
before infilling begins.
Consideration should be given to the era that is to be re-created. This would normally be that
which existed immediately preceding the working of the quarry, as this is the landscape that
receptors will previously have been used to. Alternative eras or landscapes (e.g. preintensification of agriculture) may offer ecological, historical or amenity benefits.
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Fig. 4.1: Re-creation of a previous landform to screen a large hard rock quarry. In this instance, the
screening is most effective in long-distance views from the surrounding hills

Maintaining or improving the quality of agricultural land (assessed in terms of its Agricultural
Land Classification or ALC) is normally an objective of the restoration process. There may,
however, be areas within the quarry boundaries that are of particular ecological value and
which may therefore benefit from different, perhaps poorer quality, soil regimes than existed
before quarrying took place.
4.3

Replication

Landform replication refers to attempts by excavation or the placement of materials to simulate
natural geomorphological features within the landscape. This is a technique developed to deal
with visually intrusive limestone and chalk excavations. One method used in limestone quarries
has been restoration blasting where the technique seeks to form a scree and headwall type
landform found in limestone dales of Derbyshire amd Yorkshire, for example. A similar principle
can be applied to screening landforms.
The relevant area is assessed to establish those natural local landforms that could be repeated as
a visual screen. Obvious constraints relate to slope angles and morphology since screening
banks can generally be no steeper than 35º. However it is sometimes possible to simulate the
extension of spurs of land to “hide” a quarry face or quarry operations as a prolongation of a
natural feature.
Such an approach is difficult in relation to flat valley landscapes but often viable in more hilly
areas or places where glacial features such as drumlins and eskers are found. The technique is
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particularly important for long-term/permanent screening and can be greatly enhanced by
planting. It could be used not just to screen quarry operations and final quarry faces, but also
post quarrying land use within the quarry such as housing, commercial or industrial buildings.
As with re-creation, there is a need to consider which era is to be replicated. In order to create
a locally appropriate landscape which gives the maximum possible screening benefit, replication
will normally be of currently existing landforms in order to create a blended landscape that is
virtually indistinguishable from that which existed before the quarry.
In most situations there will be little visibly noticeable difference between the landscapes
created by re-creation or replication, except in the unusual circumstances of the pre-extraction
landscape of the quarry area being anomalous with its surroundings. However, re-creation aims
to create a landform that is geotechnically and hydrologically stable in the long term, while
replication is likely to be creating a more short-term landform with a shorter expected life before
removal or re-modelling. For further information on this issue, reference should be made to
Walton G (1995) and other appropriate references.
4.4

Land Uses and Land Cover

Land use and land cover on land immediately surrounding a quarry can have significant
implications for its visibility from outside the site. Careful selection and positioning of land
cover, particularly vegetation, can add significantly to the screening effects of landform.
Equally, poor choices made here can emphasise unsympathetic landforms. As with physical
landform, landuse and landcover should be considered in the context of their surroundings. A
more detailed analysis of planting as a screening method can be found in Chapter 6.
However, agricultural crop selection, for example, or farming practices may add to visual
screening or provide visual distraction. Crops vary in height from mown or grazed grass,
through vegetables, wheat and maize, to sunflowers and short rotation coppice (biomass) crops.
Individual or stacks/lines of hay or straw bales can provide unobtrusive low-level screening for
the very short term.
Consideration should always be given to how the landcover (and landform) will be managed in
both the short and longer-terms, and who will carry out this management. Access and health
and safety issues should also be considered, e.g. the mowing of grass may pose serious
problems on the steep sides of bunds positioned next to a waterbody.
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Fig. 4.3: Young woodland planted on a replicated screening landform

Fig. 4.4: Grazed grassland on replicated screening landform

4.5

Afteruses

The design of any screening landform should allow it to benefit, and be seamlessly merged
with, the final restoration and afteruse of the quarry itself, whether this will be agriculture or
woodland, residential or employment development or a combination of any or all of these. For
more information on issues relating to the afteruse of quarries, reference should be made to the
research report The Planning and Design of Aggregate Quarries for Non-Agricultural Afteruse.
4.6
Landtake
The land area that will be required for the construction of screening landforms will depend on a
raft of factors, most of them site specific.
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They include:
• the geomorphology of the site and surrounds;
• the subject matter requiring screening;
• the availability and type of materials for construction;
• the combination of other techniques such as planting or fencing;
• any access/maintenance requirements;
• slope angles;
• drainage/runoff limitations and requirements;
• the nature and height of the viewpoint receptor;
• the nature of the rock/surface on which the landform is to be constructed;
• the proximity of public access; and
• the location of security fences etc.
4.7
(Semi-)Permanent External Slopes
The establishment of a permanent gentle external slope to landform screening at an early stage
may have benefits both through the early naturalisation of the landform and through the
potential for the management for the slope to be undertaken by others (e.g. adjacent land
managers). In certain circumstances it may be possible to reach agreement with adjacent
landowners that part of this slope will be located on land not in the ownership/control of the
quarry operator, potentially reducing the volume of sterilised mineral.
Fig. 4.5: Permanent external slopes to landform screening can form part of the final restoration of a site

4.8

Phasing

The transitional nature of quarrying means that the screening requirements may change over
time. As extraction operations move across a site, the area of open quarry that may require
screening will normally increase, though the techniques listed in Chapter 2, such as progressive
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restoration or face amelioration, can reduce this effect.
Where the area of open quarry does increase over time, the extent of (re-)constructed screening
landforms may also increase. This landform may require an increasingly large footprint and may
also require increased volumes of material from which to construct the landform. This too can
often be provided from within the site as a consequence of increasing volumes of unsaleable or
waste material that would otherwise need to be stored elsewhere on site. In the case of any
permanently re-created landform, and where the volumes of waste/unsaleable material are low,
this may also provide opportunities to create any necessary screening landforms through the
approved importation of inert waste.
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Introduction

Screening by way of sympathetic, long-term landform (especially when it is a permanent part of
the final restoration) is the preferred option. Where, however, space or materials are restricted
or where the landscape context makes it inappropriate, landform solutions may have to be
substituted by linear or compact bunds. Occasionally, these bunds can be a temporary addition
to a permanent screening landform dealing, perhaps, with the visual impact from a specific
phase or exposed face. Linear bunds, while often unnatural in appearance, are efficient
mechanisms for maximising the use of materials in order to provide screening from human eye
level i.e. 1.4 metres. In addition to their role as soil/overburden stores and screening
mechanisms, linear bunds may also act as linear barriers replacing or reinforcing boundary
markers such as fences, hedges etc. demarcating Public Rights of Way or restricted areas.
5.2

Bare Earth Bunds

Apart from the screening of very short-term visually intrusive activities or the short term or
temporary storage of soils, overburdens or fine quarry wastes, all bunds should be grassed,
vegetated or covered. There are six main reasons why bunds should not be left uncovered:
I.
II.
III.
IV.
V.
VI.

There is increased danger of collapse and injury or damage to persons or
property;
There is increased erosion from rain;
There is increased likelihood of dust creation;
There is likely to be more visual impact from a stark, unvegetated mound;
There is an increase in the deterioration of the quality of the material, particularly
in the case of topsoil. Nutrients may be lost through leaching;
Bare mounds (especially topsoil) may become infested by pioneer weed species
which can lead to problems in the post-storage usage of the soils (particularly
where topsoils are being used for agriculture or specific planted afteruses.

Fig. 5.1: This very short-term bare earth bund is designed to screen sand and gravel extraction in the
adjoining field from the house. The site is planned to be stripped, extracted and restored in just six
months, but such a bund may start to deteriorate in even this short time period
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Naturally Vegetated Bunds

Allowing bunds to re-vegetate with local, native species has the advantage that the bund is
better assimilated visually and ecologically with the surrounding landscape. However, leaving
the bund to re-vegetate may raise the difficulties described for Bare Earth Bunds above. In order
to speed up the process of re-vegetating, seeds from local sources (preferably from the
site/surrounds) or surplus topsoils containing seeds/plants/root systems should be
collected/spread over the bund surface. While local native plants are generally less demanding
of water than introduced plants, it is important to maximise and accelerate plant growth
through watering and, where appropriate, the addition of nutrients.
Fig. 5.2: This well-maintained grassed bund does not fit well into the surrounding pastoral landscape.
The addition of wildflower seeds into the grass mix would have resulted in better integration

5.4

Grassed and Planted Bunds

Sowing of grass represents the quickest way to cover a bund and reduce erosion. Grass seed
mixes vary considerably and should be selected based on six criteria:
1.
2.
3.
4.
5.
6.

PH of soils.
Fertility/structure of the soils.
Climate (in particular, rainfall).
The difficulty of maintenance (e.g. mowing).
The use of the bund (e.g. as part of an agricultural unit).
The potential for adding to ecological value (e.g. by the inclusion of wild flowers).

The following represent grass/wild flower mixes for a variety of generic circumstances; they
should only be used as a guide. Full details and advice should be sought from seed suppliers.
A.

General, neutral soils with a need for rapid establishment:
Browntop Bent
Hard Fescue

Chewings Fescue
Small-Leaved White Clover

E.g. British Seed Houses A16
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B.

General, acid soils with a need for rapid establishment:
Chewings Fescue
Meadow Fescue
Sweet Vernal Grass

C.

Common Bent
Meadow Foxtail

Crested Dogstail
Smooth Meadow Grass

General, alkaline soils with a need for rapid establishment:
Chewings Fescue
Small-Leaved Timothy

D.

Chapter 5

Common Bent
Yellow Oat Grass

Sheep’s Fescue

General grass mix for minimal maintenance:
Perennial Ryegrass (60%)

Slender Creeping Red
Fescue (35%)

Browntop Bent (5%)

E.g. British Seed Houses A22
E.

Neutral grass and wildflower mix:
Betony
Common Flax
Lady’s Bedstraw
Meadow Cranesbill
Pignut
Sainfoin
Small Scabious
Yellow Rattle

Birdsfoot Trefoil
Common Knapweed
Marsh Trefoil
Meadow Fescue
Ragged Robin
Salad Burnett
Small-Eared Timothy

Cocksfoot
Common Vetch
Meadow Buttercup
Ox-Eye Daisy
Ribwort Plantain
Self-Heal
Tall Fescue

E.g. British Seed Houses WFG4
F.

Calcareous grass and wildflower mix:
Bentony
Clustered Bellflower
Cranesbill
Kidney Vetch
Ox-Eye Daisy
Small Scabious
Wild Basil

Birdsfoot Trefoil
Cocksfoot
Greater Knapweed
Lady’s Bedstraw
Sainfoin
Small-Eared Timothy
Wild Carrot

Black Medick
Common Knapweed
Hoary Plantain
Meadow Fescue
Self-Heal
Tall Fescue
Yarrow

E.g. British Seed Houses WFG5
G.

Acidic wildflower mix:
Betony
Browntop Bentgrass
Devil’s Bit Scabious
Greater Birdsfoot Trefoil
Ox-Eye Daisy
Sheep’s Fescue
Sorrel
Wavy Hairgrass

Birdsfoot Trefoil
Common Cat’s Ear
Foxglove
Lady’s Bedstraw
Ragged Robin
Slender Red Fescue
Sweet Vernal
Yarrow

Black Knapweed
Crested Dogstail
Fragrant Agrimony
Meadow Buttercup
Sheep Sorrel
Sneezewort
Tufted Vetch
Yellow Rattle

E.g. Johnsons Pro Flora 2
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For tree/shrub planting mixes and techniques, please refer to Chapter 6.
Trees and shrubs should only be planted on permanent or very long term temporary bunds.
There are three main reasons for not planting short/medium term bunds:
1.
2.
3.

Cost;
Loss of nutrients/structure;
The planting acquires a value and permanency in the landscape which makes it
difficult to remove at a later date without additional visual impact.

All seed mixes, tree and shrub planting on bunds should continue beyond the bund into and
onto the surrounding land. This helps to integrate visually the bund into the landscape.
Changes of mix or maintenance regime at the boundary of the bund only serve to emphasise
and highlight an intrusive feature (c.f. Figures 5.2 and 5.3).
Fig. 5.3: Bund planted with a conservation mix seen in winter, showing continuity of planting onto
adjacent land

Fig. 5.4: Another bund planted with the same conservation mix in mid-summer
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Access and Maintenance

Bunds must be designed to allow access by relevant machinery in order to inspect, maintain
and, in due course, add or remove material. Such access must be safe and appropriate to the
machinery. Where bunds are next to potential hazards (such as water bodies, quarry face,
power lines, pipelines etc.), clear definition, separation and signage should be put in place.
Tracks or transportation routes should never be allowed to traverse bunds as this leads to
compaction, pollution and a general loss of soil quality.
Fig. 5.5: Vehicles should never be allowed to run across or along soil storage bunds

5.6

Bunds in Restricted Spaces

Occasionally, the available footprint for a bund may be inadequate to provide the height
necessary for it to perform its screening function. When all other techniques have been
exhausted (e.g. moving plant sites, access/haul roads etc.) there exists the possibility of
steepening the inner face by the use of stone-filled wire baskets (gabions), armourstone blocks
or, in extreme circumstances, piled steel or blockwork walls.
Fig. 5.6: Stone-filled gabions supporting the inside of a bund can help to reduce the footprint of the
bund
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Where bunds have a hard, steep inner face, clear edge protection is necessary at the top to
prevent the public or operatives from danger. This may involve fencing and signage.
5.7

Interlocking Bunds

Where bunds need to be breached to provide access or routes for pipelines/conveyors etc., the
necessary gap in the bund may provide clear views of any visual intrusion. In addition, gaps or
notches in a long linear bund may themselves be intrusive or tending to draw the eye. Such
gaps can be avoided by interlocking the bunds such that there is an overlap. This technique is
particularly effective at quarry entrances where views of weighbridges, lorry parks, stockpiles,
plant and equipment may be concealed from the public highway or nearby properties.
Fig. 5.7: Interlocking bunds can be used to give access for haul roads, conveyors etc. whilst still obscuring
visibility into the site
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Introduction

For many quarries, vegetation retained or planted at appropriate locations around the periphery
of the site can create an effective visual screen. For vegetation to be effective as a screen
however, there are a number of factors that need to be considered:
·

•

•
•

•

6.2

As a general rule, planting should use locally native species, preferably of local provenance,
planted to suit any variation in soils etc. across the quarry where this is significant. This will
integrate the planted vegetation with natural vegetation in the surrounding area, as well as
increasing rates of successful establishment.
Species that are native to a particular area can be researched from the Postcode Plants
Database on the Natural History Museum's website at http://www.nhm.ac.uk/natureonline/life/plants-fungi/postcode-plants/.
Conifers might be considered to offer a thicker, and therefore more effective, visual screen,
but regimented rows of conifers will tend to look out of place and artificial.
New hedges should normally run towards (false) horizons rather than along them, avoiding
breaking the skyline unless this is common feature in the local area. Hedgelines running
along a (false) horizon will usually accentuate the skyline, where best practice would
normally be to de-emphasise it. Where circumstances dictate that this is necessary, the
formality of the line can be broken up by the use of occasional hedgerow trees planted at
varied spacings.
On large sites, the species that occur naturally may vary across the site with soils and
geology. Observation of, and research into, this variation can be used to assist in species
selection to ensure successful tree establishment, which normally results in a natural-looking
graduation of species across the site that will 'fit' with the surroundings.
Protection of New Plants from Herbivore Damage

Before planting new hedges or trees, research should be carried out to ascertain the herbivores
found in the area that are likely to cause damage to new plants. Appropriate measures should
then be taken to prevent the new plants being eaten. Depending on the precise nature of the
site, and the extent of planting, different types of protection will be appropriate:
•
•
•
•
•
•
•

rabbit fencing
stock fencing
1.8m high deer fencing
plastic spiral guards
plastic quill guards (normally used only for hedge planting)
0.6m plastic or mesh shrub shelters
0.6m, 1.2 or 1.8m plastic or mesh tree shelters

Under normal circumstances, fencing is more cost effective on larger or regular-shaped areas,
whereas individual guards are more cost effective solution in smaller or irregular-shaped areas.
Certain types of individual guard also offer an added benefit of creating an ideal micro-climate
for the young plants to grow in, effectively forming a miniature greenhouse for each plant
where temperature and water conditions are maintained at more or less the optimum for rapid
growth.
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Fig.s 6.1 to 6.3: 1.2m tree shelters (top left), 0.6m shrub shelters (top right) and net guards (centre)

Consideration should also be given to the need for weed control around the establishing plants,
whether this is by the use of herbicides, mulch or mulch mats. Mowing or strimming of grass or
weeds around new trees and shrubs should generally be avoided as this in fact encourages
weeds and grass to grow more vigorously, increasing competition for nutrients, water etc.
Fig.s 6.4 to 6.5: Spot spraying of vegetation around new planting in tree shelters (left) and mulch mats

An additional benefit of individual tree and shrub guards is the protection that they offer new
plants against spray drift (when using herbicides) or strimmer damage (if site circumstances
mean that this method of weed control has to be used).
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Hedgerows and Hedges

New Hedges
When planting new hedges, using a larger number of smaller plants (i.e. transplants or small
feathered whips) at higher planting densities will normally result in a thicker hedge more quickly
than using a smaller number of larger plants.
Fig. 6.6: New hedge planted 18 months ago in spiral guards - note the close spacing of the plants and
double staggered rows

As noted above, locally native species should normally be chosen. For example, data from the
Postcode Plants Database indicates that an appropriate native hedge mix for the White Peak
area of the Peak District might include:
Corylus avellana – hazel
Rosa canina – dog rose

Crataegus monogyna –
hawthorn
Sambucus nigra – elder

Prunus spinosa – blackthorn

A number of nurseries are now able to supply semi-mature hedgerows in sections, and though
this “instant hedging” is an expensive method of establishment, it may be appropriate where
instant effect is of importance.
Translocation of Existing Hedges
The translocation of existing (semi-)mature hedges can be a useful tool and, if the correct
techniques are used and operations carried out with care, the success rate can be very high. It is
particularly appropriate for greenfield sites and for the expansion of existing quarries where an
existing hedge would otherwise be lost.
When translocating existing hedgerows from within the site boundaries, research into locally
successful techniques that are suited to the particular mix of species will normally pay dividends.
In the limestone Mendip Hills in Somerset, for example, experience has shown that there seem
to be benefits in cutting the hedge back to 1-1.5m in height towards the end of the previous
growing season and, then, translocating the hedge during the autumn or early winter. As with
any form of planting, frosty or very dry weather should be avoided. A typical process here is to
prepare a trench in the new location, place sub- and topsoils, and then move complete sections
of the hedge, together with the understorey species.
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Fig. 6.7: Translocated hedge after five months

Fig. 6.8: Translocated hedge after fifteen months

Fig. 6.9: Translocated hedge after eleven years
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Trees and Treebelts

Thin lines of trees positioned along the top of banks will generally look unnatural and should be
avoided; a thicker band of trees occupying the entire external slope from base to ridge will
normally be more effective as a screen and more natural in appearance. The planting should
include both taller (canopy layer) species and smaller (shrub and field layer) species in order to
create an effective and natural looking screen. As with hedges, locally native species should be
chosen, researched where necessary from the Natural History Museum's Postcode Plants
Database. Examples of typical native species mixes for different situations include:
A.

Peak District limestone quarry:

Field Layer
Corylus avellana – hazel

Ilex aquifolium – holly

Prunus padus - bird cherry

Sambucus nigra – elder

Malus sylvestris – crab
apple

Canopy Layer
Acer campestre – field maple

Alnus glutinosa – alder

Betula pubescens – downy
birch
Populus tremula – aspen

Fagus sylvatica – beech

Sorbus aria – common
whitebeam

B.

Quercus robur – pedunculate
oak
Sorbus aucuparia – rowan

Betula pendula – silver
birch
Fraxinus excelsior – ash
Salix alba – white willow

Bedfordshire sand and gravel quarry:

Field Layer
Corylus avellana – hazel

Crataegus monogyna hawthorn
Malus sylvestris – crab apple
Salix cinerea – grey willow

Euonymus europaeus spindle
Prunus padus - bird cherry
Sambucus nigra – elder

Acer campestre – field maple

Alnus glutinosa – alder

Fagus sylvatica – beech
Quercus robur – pedunculate
oak

Fraxinus excelsior – ash

Betula pendula – silver
birch
Populus tremula – aspen

Ilex aquifolium – holly
Salix caprea – goat willow

Canopy Layer

C.

Mendips limestone quarry

Field Layer
Corylus avellana – hazel
Sambucus nigra – elder

2-4

Ilex aquifolium – holly
Viburnum lantana – wayfaring
tree

Malus sylvestris – crab apple
Viburnum opulus – guelder
rose
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Canopy Layer
Acer campestre – field maple

Alnus glutinosa – alder

Betula pubescens – downy
birch
Populus tremula – aspen

Fagus sylvatica – beech

Sorbus aria – common
whitebeam

Quercus robur – pedunculate
oak
Sorbus aucuparia – rowan

Betula pendula – silver
birch
Fraxinus excelsior – ash
Salix alba – white willow

As might be expected for native trees in England, there are few differences in the lists.
However, where there are differences these are normally due to geology and soils, as well as
local climatic differences, and should not be ignored.
The planting of individual trees should generally be avoided, except where they are part of a
hedgerow. Such lone trees tend to draw the eye towards them and may in fact highlight (part
of) a quarry rather than helping to hide it.

Fig. 6.10: Linear planting on top of embankments should normally be avoided
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Fig. 6.11: This row of conifers is out of character with its surroundings and therefore draws the eye
towards them rather than deflecting the viewer away from the quarry

Fig. 6.12: A screenbelt of trees with an offset entrance road combine to completely hide this gravel pit
from the adjacent road

6.5

Woodland and Forestry

Except in landscapes with a predominance of established shelterbelts, larger, irregular-shaped
blocks of trees generally appear more natural in the landscape than more linear features. Larger
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blocks of woodland can fit better with the scale of larger mineral operations, potentially
providing a visual stimulus of sufficient scale to compete for the viewer's attention.
Woodlands, especially where they can be linked together (and to other already established
woodlands) by hedgerows, provide a valuable ecological resource for a wide range of flora and
fauna. Combining areas of woodland with more open areas (glades) and areas of water adds to
this ecological value, leading to the creation of a forest ecosystem. Care should be taken to
ensure that trees are not planted right up to the edge of waterbodies, whether still or flowing,
as this can lead to detrimental impacts on the nutrient state of the water. An unplanted gap of
at least 5m width between the water's edge and the trees is normally appropriate.
Larger areas of woodland can sometimes be managed to provide ecological value and
commercial return at the same time.
6.6

Grass, Heath and Scrub

Grass, heath and scrub in themselves do not normally provide visual screening. They do,
however, represent a 'greening' of bunds and landforms in appropriate soil areas, and are
therefore considered under the planting of bunds in Section 5.
6.7

Ornamental Planting

The use of more ornamental planting as a screen may be inappropriate for many, particularly
rural, quarries where it may be as visually intrusive as the quarry itself, of lower ecological value
than native planting and have a higher cost than more natural planting.
However, for some sites ornamental planting (perhaps mixed in with other more natural
planting) may be more appropriate. Such sites might include more urban locations, or those
where the intended afteruse is residential development.
6.8

Management, Access and Maintenance

When planning the use of planting for visual screening, consideration should always be given to
the management and maintenance of the planting, and to the safe access to planted areas for
such purposes. The timescales for such maintenance will of course vary according to the type of
planting and the site conditions.
Management of Hedges
Where they have been used to encourage rapid establishment of hedge plants, plastic quill or
spiral guards that have not yet degraded should be cut away once the plants are established.
Hedges will then normally need to be trimmed on an annual basis to maintain both the overall
shape of the hedge and the required density of vegetation throughout the height and width of
the hedge. This operation will normally be undertaken by an agricultural tractor fitted with a
flail cutter mounted on a hydraulically operated multi-jointed arm, and the necessary access for
such machinery should be designed into the screening from the start, particularly where hedges
are positioned on elevated landforms or bunds.
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Fig. 6.13: Tractor-mounted flail hedge-cutter

The machines typically have a reach of up to 6m (measured from the centre of the tractor to the
outer-most cutting flail), though specialist machines are available with reaches of 8m or more.
They are normally mounted on a medium sized tractor (typically of around 100hp and 4500kg
minimum weight, or more for long reach machines), and routes from which hedges will be cut
will therefore need to be at least 2.5m wide, plus extra at turns and junctions, to allow sufficient
room for manoeuvring.
Hedges should normally be cut during suitable weather and ground conditions in the autumn or
early winter, at a time when the hedge plants are predominantly dormant, and before wild birds
have started nesting in the hedge in the spring.
Management of Treebelts and Woodland
When new trees have been planted as part of the visual screening of a quarry, good
management will result in effective screening being established more quickly and thereafter the
screening effect being maintained for as long as is required. The general principles set out
below will be applicable to the majority of sites, but a management plan specific to the site in
question, indicating work that is likely to be required (e.g. thinning) and the corresponding
predicted timings, should be drawn up at the time the different areas are planted.
Vegetation around the trees and shrubs should be controlled until canopy closure (i.e. the
combined canopy of the plants has increased until it completely covers the ground surface and
therefore prevents the germination and growth of ground level vegetation by shading). This is
best done by the combined use of mulch or mulch mats and herbicides. This is likely to take 510 years from the time of planting, though this will be very dependant on the species planted,
their size at planting, planting density, weather and ground conditions, whether individual
guards have been used, how well the surrounding vegetation has been controlled, and whether
there has been pressure on the young plants from pests and diseases.
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Fig. 6.14: Young broadleaved woodland showing the growth benefits of individual shelters. Although
the grass has been mown across the whole site, spot treatment round the trees with herbicide would
have had additional benefits by reducing competition for nutrients and water

The twin-walled plastic guards are designed so that they will split once the stems within reach
the size of the guard. They are also designed to be photo-degradable over time. However,
experience has shown that both the splitting and photo-degradation sometimes fail or take too
long. In the case of the failure of the guards to split, this can eventually lead to restrictions on
stem growth and can also lead to a more-or-less water tight seal developing round the base of
the stem. Where this occurs, it may allow water to collect in the space between the stem and
the guard, and this can result on the softening and then rotting of the outer bark. The failure
of the guards to photo-degrade is also unsightly. For these reasons, the growth of the plants
should be monitored in relation to the breakdown of the guards. Where problems are noted,
the guards should be forcibly split and removed from the stems. Any stakes that have not
rotted away and any remaining ratchet ties should also be removed. Any mulch mats that have
been used should also be degradable, but any remaining should be removed at the same time
as the guards. Although spiral guards are less likely to cause damage to trees if left on, both
these and mesh guards should be removed once they are no longer required to protect plants
from grazing animals.
Treebelts and woodlands will nearly always require thinning at some point during their
existence. Trees will normally have been planted at 3m (broadleaves) or 2m (conifers) spacing,
and thinning is the removal of some of the original trees to give the remainder sufficient room
to grow and mature. This approach gives better results than simply planting at wider spacing in
the first place as it leads to faster canopy closure and better quality trees, the latter being
particularly important if there is to be any economic return from the woodland areas. The
length of time between planting and the need for first thinnings will be dependant on a number
of factors, but the most important of these will be the species of trees, the spacing between
trees, and the growing conditions.
In good growing conditions (fertile soils and optimum water availability), fast-growing
broadleaved species such as ash, sycamore and birch are likely to require initial thinning after
15-20 years. Slower growing broadleaves such as oak and beech are likely to be nearer 20-25
years before thinning is necessary. Where they have been used for screening, conifers are likely
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to need thinning in 15-20 years, though in ideal conditions some species (such as larch) may
need thinning sooner. With both broadleaves and conifers, poor conditions will mean a longer
period before thinning is required. Thinning operations will then normally continue at
appropriate intervals throughout the life of the trees. As a very general rule, regular light
thinning will provide better management than less frequent but heavier operations but at higher
financial cost. If large areas of woodland are being managed for screening, it may be possible
to make a financial return on thinning operations through the sale of the timber produced,
though a more realistic expectation may be that the operation is cost neutral.
The selection of trees to be removed during thinning requires good understanding of the
interaction between adjacent trees and the growth patterns of different species. It is therefore
suggested that advice be sought from suitably qualified and experienced forestry consultants. It
is also important that the thinning operations are carried out with due care for the remaining
trees and an experienced and trusted contractor should therefore be chosen to carry out the
work.
Although it is unlikely to occur during the operating life of all but the deepest Hard Rock
quarries, most woodlands will require felling and restocking at some point. In order to maintain
their screening effect, this should normally be done by felling and re-planting (including
encouraging natural regeneration) small areas within a wood at appropriate time intervals.
Again the advice of suitable professionals should be sought in this matter.
6.9

Afteruse

Where possible, screen planting should be designed to become part of the final restoration
scheme for the site. This smoothes the transition from active quarry to restored landscape, and
reduces the potential for visual anomalies between the screen planting and any planting that
forms part of the restoration scheme.
Planning permission conditions sometimes require that screen planting is removed after the final
restoration of the site. It is suggested that such removal will in fact often be detrimental to the
landscape of the area as after, say, 20 years or more, such planting will itself be a significant
landscape feature, and its removal may therefore have a detrimental impact.
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7.1

Chapter 7

Introduction

Fences and walls represent an effective screening mechanism which requires minimal landtake
and, potentially, complete screening of intrusions at low levels (particularly human eye level).
They may, however, represent intrusive hard elements in their own right in a rural context.
Quarries, plant sites and industrial processes may require security fencing such that the selection
of an impervious/opaque fence/wall may provide visual screening in addition to keeping out the
public. Fencing/walling may also be used to provide aural screening as illustrated by the array of
wooden/Perspex and other noise fencing around the M25 motorway in south east England.
Fig. 7.1: Noise attenuation fencing on M25 motorway

7.2

Fencing

In a rural context, typical stock or field fencing may not provide visual screening. In this context,
solid fencing may be intrusive. Such fencing can, however, itself be mitigated by dense planting
in front of the fence. Similarly, the height of the fencing can be reduced by placing the fencing
on the top of gentle earth mounding, bunds or, even, walls. Solid fences are more in context in
suburban or urban situations where they may not need mitigating.
Security fencing is generally visually unattractive and/or intrusive in its own right. Spiked vertical
metal paling may be coloured dark green but may still benefit from the softening of linear
planting or hedging.
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Fig. 7.2: Typical security fencing

Fencing (being typically less than 3m high) has maximum screening effect near to the viewer.
However, where fencing (or walling) needs to be located on the top of landforms/bunds,
consideration should be given to positioning the fence/wall just below any skyline such that it
performs specific local screening without causing longer distance intrusion on the skyline.
7.3

Walls

Walls, unlike fencing, are always opaque and, therefore, can provide effective visual screening.
Choices of walling style, material, bonding agent, capping, height etc. are critical and the local
materials and style should always be followed.
Typical examples of local styles include:
Fig. 7.3: Devon hedgebank
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Fig. 7.4: Cotswold dry stone wall

Fig. 7.5: Cornish dry stone wall

Fig. 7.6: Peak District dry stone wall - note the use of much larger stones than in the Cornish or Cotswold
examples
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Walls can be positioned in asymmetrical ditches to provide the “ha ha” effect favoured by
historical garden/estate designers.
Fig. 7.7: Section through ha ha

The “ha ha” can divert the eye over adjoining landscape while providing some security/stock
protection from the other direction.
Fig. 7.8: Ha ha incorporating stone wall

Dry stone walls as part of a restoration field pattern help to disguise the bolder landform or
bund screening network while contributing to the overall long term restoration effect.

7-4

VISUAL SCREENING TECHNIQUE No. 4 - FENCES & WALLS

Chapter 7

Fig.s 7.9 to 7.11: Construction of screening landform and associated stone walls

7-5

Chapter 7

VISUAL SCREENING TECHNIQUE No. 4 - FENCES & WALLS

Retaining walls may be constructed of piles, blocks, bricks, stone, concrete, timber or gabions.
They can be disguised by planting (and by climbers such as ivy). Such planting must allow for
maintenance and not cause any deterioration in the fabric of the retaining wall.
Fig. 7.12: Gabion retaining wall

Fig. 7.13: Concrete retaining wall
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Fig. 7.14: Large stone retaining wall
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VISUAL SCREENING TECHNIQUE No. 5 - BUILDINGS & STRUCTURES Chapter 8

8.1

Buildings as Screening Mechanisms

Buildings may be used as screens to visually intrusive aspects of quarries. In particular, domestic
scale buildings (e.g. houses, barns etc.) may themselves be of minor or no visual intrusion but
may block more distant unattractive elements. Such buildings may be existing or can be part of
the proposed quarry development. Frequently, new quarries or quarry extensions are based on
farming units where the farmyard complex, farmhouse or cottages offer dual usage as
administrative/storage buildings as well as screens to quarrying activity. New buildings, in
particular, plant, offices, weighbridges, stores, staff accommodation, canteens, vehicle repair
facilities can be designed to resemble rural complexes such as farm buildings.
Domestic scale buildings (often in the range 5-10 metres high) can be located to divert the
human eye such that much larger industrial buildings can be screened or part-screened.
Fig.8.1: A domestic-scale building close to receptors can screen much larger structures behind

Free standing walls (for example 2 metre high brick walls) can be 'attached' to houses and
farmyards such that they appear to 'belong' in the landscape in a way that they would not if
located purely in isolation.
8.2

Minimising the Impact of Buildings/Plant

While a subject in its own right, there are several techniques which can be used to minimise the
impact of buildings/plant; they include the use of:
a)
b)
c)
d)
e)
f)
g)
H)
i)
j)

Shape.
Height.
Mass.
Material.
Colour.
Texture.
Pattern.
Grouping.
Silhouette.
Lighting.
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a), b) & c) Shape, height and mass
Buildings and structures should always be designed to minimise their shape, height and mass.
Shape plays an important role in two ways the avoidance of jarring and rectilinear forms in a
soft landscape, and the orientation of a structure such that any unattractive shapes do not
directly face viewers. Height can also be reduced by placing the structures at natural low points,
within the quarry itself, or on purposely excavated platforms. The massing of a building or
structure can be used positively or negatively depending on circumstances. As an example, in
some situations disparate parts of an industrial process might be best left as an apparently
random group, while in other contexts they might benefit from being included in one large
(clad) structure.
d), e) & f) Material, colour and texture
The choice of materials, colour and textures can radically reduce the visibility and impact of
buildings and structures.
It is generally true that it is best to use materials and colours found locally, and to use as few
materials as possible. Texture matters principally in the reflection of light. Matt buildings
recede in the landscape. Shiny buildings or elements not only do not recede but also draw the
eye. Choice of colour is a subjective matter but the following appears to be generally accepted:
•
•
•

'Earth' colours are more easily absorbed into the landscape than primary colours.
'Blues' and 'greys' reduce the impact of tall buildings seen against the sky.
Occasional frequently cleaned bright colour (for example, on an external door or
railing) fools the eye into believing that the remainder of the building or complex
is equally clean i.e. not covered in dust.

Fig. 8.2: Light colours towards the top of high buildings can help merge the building with the sky behind
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Fig. 8.3: Earth colours used against a landform backdrop

Fig. 8.4: The impact of small clean bright doors on a whole dusty façade

g) Pattern
While pattern can be used to break up the outline and mass of a building it must be used
cautiously. The choice of pattern needs to 'work' when viewed from different distances or
against different backdrops. Generally, camouflage (in a military sense) only works for smaller
structures where the viewer is always at a medium or long distance away.
Bold patterning, choice of colours and grading can reduce the impact of large clad building.
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Fig. 8.5: Graded colours can help to break up an otherwise solid outline

h) Grouping
As with the subject of massing, whether buildings and structures should be grouped depends
on context. A few structures distributed through a large, complex landscape may be more
easily absorbed than a single large mass. Conversely, in a simpler, more open landscape, a
single large clad unit may be less intrusive. As discussed above, where buildings can be
clustered at a domestic scale as in the typical farmyard this is general more visually acceptable.
i) Silhouette
The silhouette of a building or complex depends on the location of the viewer. It is, therefore,
important to identify key receptors and viewpoints and assess how the structures break any
skyline.
j) Lighting
Buildings and structures may need to be lit for a range of working and safety practices. External
lighting should always be kept to a minimum. It should be downward facing and specific rather
than flooding wide areas. The reflection of light from surfaces must be kept to a minimum in
order to avoid a nighttime glow.
8.3

Structures

A popular technique in the building/urban regeneration sector has evolved in partnership with
advertising. The use of fabric or wooden hoardings to screen building works is now
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commonplace. While the advertising element may not be appropriate to quarrying, the use of
images may be.
The following images show how large structures may be enclosed by, in particular, fabric
hoardings.
Fig.s 8.6 to 8.7: Screening of construction sites by fabric mounted on scaffolding
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8.4

False Perspective and Trompe D'Oeil

False perspective has been used extensively by architects and landscape architects for centuries.
The objective has always been to fool the viewer into believing that an object or view is larger or
smaller than in reality.
The following images illustrate how false perspective and proportion may fool the viewer.
Fig.s 8.8 and 8.9: Diagrammatic representation of true (Fig. 8.8, left) and false (Fig. 8.9, right)
perspective in an avenue of trees
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Fig. 8.10: Portmeirion (for scale, note the steps/handrail between the foreground buildings)
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9.1

Chapter 9

Introduction

The most effective method of screening a quarry and associated plant will nearly always be
through the use of a combination of the different techniques described in the preceding
chapters. Some examples of possible combinations are shown below.
Fig.s 9.1 and 9.2: Existing landform combined with woodland planting. Either technique could have
potentially provided the required screening, but together they merge into the landscape more effectively
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Fig.s 9.3 and 9.4: Hedge planting combined with a soil bund. On their own, neither would have made a
particularly effective screen - the hedge is too thin to provide effective visual screening and the bund
would have visually intrusive in its own right
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Fig.s 9.5 and 9.6: Local style of dry stone wall with planting behind. The wall obscures views at low level
while the trees obscure those higher up
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Fig.s 9.7 and 9.8: Security fence with planting behind. The security fence is necessary but itself visually
intrusive, but the addition of planting softens the appearance of the fence and obscures views through
the fence
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•
Quarrying can only take place where minerals naturally occur and more often than not
this is in attractive upland or river valley contexts. The industrial nature of extraction means that
such activities are often in conflict with their surroundings unless carefully planned and
managed.
•
A key objective of quarry planning, design and operation should always be to remove
the need for screening completely through the location/design of the quarry itself and the
positioning of plant, access roads etc. so that activities are not visible outside the site. There are
several mechanisms and approaches that ameliorate or remove the visually intrusive elements
without the need for peripheral artificial screening landforms, bunds, planting or fencing.
•

These techniques include:
•
the choice of direction of working;
•
the location of plant etc.;
•
the location of internal and external transportation; and
•
progressive restoration.

•
The Town and Country Planning (EIA) Regulations (1999) will normally require an
Environmental Impact Assessment to be carried out for new quarries or substantial extensions to
existing sites. An assessment of the visibility of the site will form part of this EIA, together with
an assessment of the effectiveness of any proposed mitigation measures relating to visual
screening.
•
The Quarries Regulations (1999) apply to any tip within a quarry, where tips are defined
as “…any accumulation of material within a quarry”. This means that all screening bunds,
landforms and soil/overburden/waste storage mounds are classed as tips under the Regulations.
•
As a consequence of the two Regulations described above, the assessment of visual
impact and the design of the mitigation measures are enshrined in UK law.
•
Once the visual impact assessment has been undertaken and the need for mitigation
measures established, decisions need to be taken on the type and location of different screening
techniques.
•

Options for screening, described in this report, include:
•
re-creation of previously existing landforms;
•
replication of local landforms/landscape;
•
use of land use and land cover;
•
creation of (semi-) permanent external slopes;
•
phasing of landform construction;
•
bare earth bunds;
•
naturally vegetated bunds;
•
grassed and planted bunds;
•
retained bunds;
•
interlocking bunds;
•
shrub/tree planting;
•
fencing;
•
walls;
•
ha has;
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•
•
•
•
•

retaining walls;
buildings as screening elements;
minimising the impact of buildings through height, colour, silhouette
etc.;
using stretched fabric/hoardings; and
using false perspective and trompe d'oeil.

•
Where space, geology and surrounding landform permit, the use of landform screening
has been shown to be the most effective, especially when combined with appropriate planting.
Landform screening is particularly effective where it later becomes part of the final restoration
of the site.
•
The other methods discussed have also been shown to be effective in particular
circumstances, and again are often most effective when used in combination. Some of these
may prove to be more effective than landform screening in situations where the screening is
only required for short periods of time.
•
In summary, UK law makes the assessment of visual impact and the design of mitigation
measures a priority matter. While the need for visual screening should always be negated if
possible, where this cannot be achieved a raft of techniques (singly or in combination) exist to
minimise the visual impact of the quarry operations (and the mitigation measure itself). Where
possible such mitigation measures should be permanent and a part of the overall final
restoration.
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A.1

Introduction

The term 'Environmental Impact Assessment' (EIA) describes a procedure for drawing together,
in a systematic way, an assessment of a project's likely significant environmental effects. This
helps to ensure that the importance of the predicted effects (and the scope for reducing them)
is properly understood by the public and the relevant competent authority before it makes a
decision. It is a requirement of the Town and Country Planning (EIA) (England and Wales)
Regulations (1999) that the Environmental Statement (ES) must include a description of the
project and its likely effects together with a summary in non-technical language (a NonTechnical Summary).
A.2

Relevant legislation

European legislation requiring the use of EIAs arose as a result of Council Directives 85/337/EEC
(1985) and 97/11/EC (1987). These directives were brought into effect in the UK through the
Town and Country Planning (EIA) (England and Wales) Regulations (1999).
A.3

When is an EIA needed?

The Regulations apply to two separate lists of projects:
•
•

Annex 1 projects - for which EIA is mandatory;
Annex 2 projects - for which EIA is required if the particular project in question is
judged likely to give rise to significant environmental effects.

Annex 1 projects include “Quarries and open-cast mining where the surface of the site
exceeds 25 hectares, or peat extraction, where the surface of the site exceeds 150
hectares.”
Annex 2 projects include five additional activities under Section 2 'extractive industry' and six
additional activities under Section 5 'mineral industry'.
Section 2 - Extractive industry:
a.
b.
c.
d.
e.

quarries, open-cast mining and peat extraction (projects not included in Annex I);
underground mining;
extraction of minerals by marine or fluvial dredging;
deep drillings, in particular geothermal drilling, drilling for the storage of nuclear
waste material, drilling for water supplies, but with the exceptions of drillings for
investigating the stability of the soil;
surface industrial installations for the extraction of coal, petroleum, natural gas and
ores, as well as bituminous shale.

Section 5 - Mineral industry:
a.
b.
c.
d.

coke ovens (dry coal distillation);
installations for the manufacture of cement;
installations for the production of asbestos and the manufacture of asbestos-based
products (projects not included in Annex I);
installations for the manufacture of glass including glass fibre;
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f.
g.

installations for smelting mineral substances including the production of mineral
fibres;
manufacture of ceramic products by burning, in particular roofing tiles, bricks,
refractory bricks, tiles, stoneware or porcelain.

Whether a project falls within the scope of Annex 2 turns on the likelihood of 'significant
environmental effects'. The more environmentally sensitive the location, the more likely an EIA
will be necessary.
Where there is any doubt whether a project requires an EIA, developers are advised to consult
the relevant MPA for a screening opinion. In order for the MPA to give its opinion, the
developer must provide basic information on the project to include a plan on which the
proposal is identified, a brief description of its nature and purpose and of its possible effects on
the environment. The opinion must be given within 3 weeks by the MPA and give clear and
precise reasons should an EIA be deemed necessary. A developer can refer any screening
opinion to the Secretary of State via the regional Government Office.
The developer is responsible for preparing the ES which must be submitted with the planning
application. A developer may choose to engage consultants for some or all of the work. The
preparation of the statement should be a collaborative exercise involving discussions with the
local planning authority, statutory consultees and other bodies or individuals. The production of
an ES should be an iterative process which refines the project design with the objective of
removing, minimising or mitigating negative environmental effects.
The Regulations enable a developer to ask the local planning authority for its formal scoping
opinion on the information to be included in an ES. The request for the scoping opinion can be
made at the same time as for the screening opinion and must be accompanied by the same
information. A developer may include a draft outline or list of topics as a focus for the
authority's consideration. The MPA has 5 weeks to respond which may be extended by
agreement, particularly as the MPA must consult certain bodies (see Section A.5 below) before
agreeing to the scope and content of the ES.
The formal requirements of an ES are set out in Schedule 4 to the Regulations and in Circular
2/99 at Annex 5.
A.4

Matters to be considered for inclusion in an EIA

This checklist is intended as a guide to the subjects that need to be considered in the course of
preparing an environmental statement. It is unlikely that all the items will be relevant to any one
project.
The environmental effects of a development during its construction and commissioning phases
should be considered separately from the effects arising whilst it is operational. Where the
operational life of a development is expected to be limited, the effects of decommissioning or
reinstating the land should also be considered separately.
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Section 1
Information describing the project
1.1

Purpose and physical characteristics of the project, including details of proposed
access and transport arrangements, and of numbers to be employed and where
they will come from.

1.2

Land use requirements and other physical features of the project:
a.
b.
c.

1.3

Production processes and operational features of the project:
a.
b.

1.4

during construction;
when operational;
after use has ceased (where appropriate).

type and quantities of raw materials, energy and other resources
consumed;
Residues and emissions by type, quantity, composition and strength
including:
i.
discharges to water;
ii.
emissions to air;
iii. noise;
iv. vibration;
v.
light;
vi. heat;
vii. radiation;
viii. deposits/residues to land and soil;
ix. others.

Main alternative sites and processes considered, where appropriate, and reasons
for final choice.

Section 2
Information describing the site and its environment
Physical features:
2.1
2.2
2.3
2.4
2.5
2.6
2.7

Population - proximity and numbers.
Flora and fauna (including both habitats and species) - in particular, protected
species and their habitats.
Soil: agricultural quality, geology and geomorphology.
Water: aquifers, water courses, shoreline, including the type, quantity,
composition and strength of any existing discharges.
Air: climatic factors, air quality, etc.
Architectural and historic heritage, archaeological sites and features, and other
material assets.
Landscape and topography.
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2.8
2.9

Recreational uses.
Any other relevant environmental features.

The policy framework:
2.10

2.11

Where applicable, the information considered under this section should include
all relevant statutory designations such as national nature reserves, sites of
special scientific interest, national parks, areas of outstanding natural beauty,
heritage coasts, regional parks, country parks and designated green belt, local
nature reserves, areas affected by tree preservation orders, water protection
zones, conservation areas, listed buildings, scheduled ancient monuments, and
designated areas of archaeological importance. It should also include references
to relevant national policies (including Planning Policy Guidance notes) and to
regional and local plans and policies (including approved or emerging
development plans).
Reference should also be made to international designations, e.g. those under
the EC `Wild Birds' or `Habitats' Directives, the Biodiversity Convention and the
Ramsar Convention.

Section 3
Assessment of effects
Including direct and indirect, secondary, cumulative, short, medium and long-term, permanent
and temporary, positive and negative effects of the project.
Effects on human beings, buildings and man-made features:
3.1
3.2
3.3
3.4
3.5
3.6

Change in population arising from the development, and consequential
environment effects.
Visual effects of the development on the surrounding area and landscape.
Levels and effects of emissions from the development during normal operation.
Levels and effects of noise from the development.
Effects of the development on local roads and transport.
Effects of the development on buildings, the architectural and historic heritage,
archaeological features, and other human artefacts, e.g. through pollutants,
visual intrusion, vibration.

Effects on flora, fauna and geology:
3.7
3.8
3.9

Loss of, and damage to, habitats and plant and animal species.
Loss of, and damage to, geological, palaeontological and physiographic features.
Other ecological consequences.

Effects on land:
3.10
3.11
3.12
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Physical effects of the development, e.g. change in local topography, effect of
earth-moving on stability, soil erosion, etc.
Effects of chemical emissions and deposits on soil of site and surrounding land.
Land use/resource effects:
a.
quality and quantity of agricultural land to be taken;
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b.
c.
d.
E.

sterilisation of mineral resources;
other alternative uses of the site, including the `do nothing' option;
effect on surrounding land uses including agriculture;
waste disposal.

Effects on water:
3.13
3.14
3.15
3.16

Effects of development on drainage pattern in the area.
Changes to other hydrographic characteristics, e.g. groundwater level, water
courses, flow of underground water.
Effects on coastal or estuarine hydrology.
Effects of pollutants, waste, etc. on water quality.

Effects on air and climate:
3.17
3.18
3.19
3.20

Level and concentration of chemical emissions and their environmental effects.
Particulate matter.
Offensive odours.
Any other climatic effects.

Other indirect and secondary effects associated with the project:
3.21
3.22
3.23
3.24
3.25

Effects from traffic (road, rail, air, water) related to the development.
Effects arising from the extraction and consumption of materials, water, energy
or other resources by the development.
Effects of other development associated with the project, e.g. new roads,
sewers, housing, power lines, pipe-lines, telecommunications, etc.
Effects of association of the development with other existing or proposed
development.
Secondary effects resulting from the interaction of separate direct effects listed
above.

Section 4
Mitigating measures
4.1

Where significant adverse effects are identified, a description of the measures to
be taken to avoid, reduce or remedy those effects, e.g.:
a.
site planning;
b.
technical measures, e.g.:
i.
process selection;
ii.
recycling;
iii.
pollution control and treatment;
iv.
containment (e.g., bounding of storage vessels).
c.
aesthetic and ecological measures, e.g.:
i.
mounding;
ii.
design, colour, etc;
iii.
landscaping;
iv.
tree plantings;
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v.
vi.
vii.
4.2

measures to preserve particular habitats or create
alternative habitats;
recording of archaeological sites;
measures to safeguard historic buildings or sites.

Assessment of the likely effectiveness of mitigating measures.

Section 5
Risk of accidents and hazardous development
5.1

Risk of accidents as such is not covered in the EIA Directive or, consequently, in
the implementing Regulations. However, when the proposed development
involves materials that could be harmful to the environment(including people) in
the event of an accident, the environmental statement should include an
indication of the preventive measures that will be adopted so that such an
occurrence is not likely to have a significant effect. This could, where
appropriate, include reference to compliance with Health and Safety legislation.
There are separate arrangements in force relating to the keeping or use of
hazardous substances and the Health and Safety Executive provides local
planning authorities with expert advice about risk assessment on any planning
application involving a hazardous installation.
Nevertheless, it is desirable that, wherever possible, the risk of accidents and the
general environmental effects of developments should be considered together,
and developers and planning authorities should bear this in mind.

5.2

5.3

A.5

Statutory consultees

The statutory consultees where EIA is carried out are 'the consultation bodies' in Regulation 2(i)
of The Town and Country Planning (EIA) (England and Wales) Regulations (1999) and those
listed under Article 10 of the Town and Country Planning (GDP) Order (1995) (GDPO).
It is up to the developer to approach the statutory consultees and indicate what sort of
information would be helpful in preparing an EIA. The obligation to provide information relates
only to information already in their possession.
Developers should also consider whether to consult the general public or non-statutory bodies.
There is no legal obligation to do so but there are clear advantages in doing so.
It should be noted that developers are now required to include in the ES an outline of the main
alternative approaches (including alternative sites) to the proposed development together with
an environmental analysis of such alternatives.
A.6

Other legislation which may have a bearing on the EIA

Developers should also consider at an early stage whether an assessment of environmental
effects may also be required under another European Community Directive such as:
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The Wild Birds Directive (79/409/EEC).



The Integrated Pollution Prevention and Control Directive (96/61/EC).



The Control of the Major Accident Hazards Directive (96/82/EC).

A.7 Process
When the developer submits the ES with the planning application, 3 further copies are required
for the Secretary of State and one each for relevant Statutory Consultees. The names of
everyone to whom a copy has been sent must be given to the MPA. A number of copies should
be available for the general public at a reasonable charge.
On submission of the ES and Planning Application, the Statutory Consultees have a minimum of
14 days from receipt to comment before a decision is made. The MPA may request further
information from the applicant.
The planning application is required to be determined within 16 weeks from receipt of the ES
unless the developer agrees to an extension.
The right of the Secretary of State to 'call-in' planning application with an ES is the same as for
other planning applications.
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Information courtesy of DEFRA - www.defra.gov.uk

Agricultural Land Classification
Protecting ‘the best and most versatile agricultural land’
Policy to protect agricultural land
Most of our land area is in agricultural use. How this
important natural resource is used is vital to sustainable
development. This includes taking the right decisions about
protecting it from inappropriate development. Government
policy is that such decisions rest with planning authorities.
Where development of agricultural land is unavoidable,
poorer quality land should be used unless other sustainability
considerations suggest otherwise.
Government policy is set out in the UK Strategy for
Sustainable Development – ‘A better quality of life’ (May,
1999) and in Planning Policy Guidance Note 7 (PPG 7,
amended in March 2001), ‘The Countryside Environmental Quality and Economic and Social
Development’. (See especially paras 2.17 and 2.18; and
Annex B: Development Involving Agricultural Land).
Defra has re-affirmed the importance
of this agricultural land protection
policy in “Foundations for our Future
– Defra’s Sustainable Development
Strategy” published in June 2002.

Grade 1
Grade 2
Grade 3: 3a
3b
Grade 4
Grade 5

The ALC grading system is also used by commercial consultants
to advise clients on land uses and planning issues.

Criteria and guidelines
The Classification is based on the long term physical
limitations of land for agricultural use. Factors affecting
the grade are climate, site and soil characteristics, and the
important interactions between them.
Climate: temperature and rainfall; aspect, exposure
and frost risk.

The ALC system: purpose & uses
Land quality varies from place to place.
The Agricultural Land Classification
(ALC) provides a method for assessing
the quality of farmland to enable
informed choices to be made about
its future use within the planning
system. It helps underpin the principles
of sustainable development.

biomass, fibres and pharmaceuticals. Current estimates are
that Grades 1 and 2 together form about 21% of all farmland
in England; Subgrade 3a contains a similar amount. The ALC
system is used by Defra and others to give advice to local
planning authorities, developers and the public if development
is proposed on agricultural land or other ‘greenfield’ sites that
could grow crops. The General Development (Procedure)
Order refers to the best and most versatile land policy in
requiring statutory consultations with Defra.

Site:

gradient, microrelief and flood risk.

Soil:

texture, structure, depth and stoniness; chemical
properties which cannot be corrected.

The combination of climate and soil factors determines
soil wetness and droughtiness. Wetness and
droughtiness influence the choice of crops grown and
the level and consistency of yields, as well as use of
land for grazing livestock.

Typical ALC Map

(excellent)
(very good)
(good)
(moderate)
(poor)
(very poor)

The ALC system classifies land into five grades, with Grade 3
subdivided into Subgrades 3a and 3b. The ‘best and most
versatile land’ is defined as Grades 1, 2 and 3a by policy
guidance (see PPG7). This is the land which is most flexible,
productive and efficient in response to inputs and which can
best deliver future crops for food and non food uses such as

The Classification is concerned with the inherent
potential of land under a range of farming systems.
The current agricultural use, or intensity of use, does
not affect the ALC grade.

Versatility and yield
The physical limitations of land have four main effects
on the way land is farmed. These are:
·
the range of crops which can be grown
·
the level of yield
·
the consistency of yield
·
the cost of obtaining the crop
The ALC gives a high grading to land which allows
more flexibility in the range of crops that can be
grown (its ‘versatility’) and which requires lower
inputs, but also takes into account ability to produce
consistently high yields of a narrower range of crops.

Details of the system of grading can be found in:
‘Agricultural Land Classification of England and
Wales:revised guidelines and criteria for grading the quality
of agricultural land’.
(Defra Publications, 1988, Price: £7.00
Tel: 08459 556000).
www.defra.gov.uk
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Protecting ‘the best and most versatile agricultural land’

Availability of ALC information
After the introduction of the ALC system in 1966 the
whole of England and Wales was mapped from
reconnaissance field surveys, to provide general strategic
guidance on land quality for planners. This ‘Provisional’
Series of maps was published on an Ordnance Survey base
at a scale of One Inch to One Mile in the period 1967 to
1974. These maps are not sufficiently accurate for use in
assessment of individual fields or development sites, and
should not be used other than as general guidance. They
show only five grades: their preparation preceded the
subdivision of Grade 3 and the refinement of criteria,
which occurred after 1976. They have not been updated
and are being allowed to go out of print. A 1:250 000
scale map series based on the same information is
available. These are more appropriate for the strategic
use originally intended.
Since 1976, selected areas have been re-surveyed in greater
detail and to revised guidelines and criteria. Information
based on detailed ALC field surveys in accordance with
current guidelines is the most definitive source. Revisions
to the ALC guidelines and criteria have been limited and
kept to the original principles, but some assessments made
prior to the revision may need to be checked against current
criteria. The guidelines introduced in 1988 with improved
criteria for climatic limitations and climate-soil interactions
adopted only two Subgrades for Grade 3.
More recently, strategic scale maps showing the likely
occurrence of best and most versatile land have been
prepared for selected areas. Mapped information of all
types is available from Defra at the address below.

New field survey
The maintenance and development of the ALC system is
the responsibility of Defra. Digital mapping and geographical
information systems have been introduced to facilitate the
provision of up-to-date information. Occasionally, new field
surveys will add further information to the ALC database.
ALC surveys are undertaken by field surveyors using handheld augers to examine soils to a depth of 1.2 metres, at
a frequency of one boring per hectare for a detailed
assessment. This is usually supplemented by digging
occasional small pits (by hand) to inspect the soil profile.
Information obtained by these methods is combined with
climatic and other data to produce the ALC map and report.

There is no comprehensive programme to survey all areas in
detail. From 1999, the amount of field surveying carried out
by Defra has been substantially reduced. Private consultants
may survey land where it is under consideration for
development, especially around the edge of towns, to allow
comparisons between areas and to inform environmental
assessments. (ALC field surveys are usually time consuming
and should be initiated well in advance of planning decisions.)
ALC maps are normally produced on an Ordnance Survey base
at varying scales from 1:10 000 for detailed work to 1:50 000
for ‘reconnaissance’ survey.

Consultations with Defra
Through its presence in Government Offices, Defra is normally
consulted on the preparation of all development plans, and
consultations are required on planning applications that are
not consistent with an adopted local plan and involve the loss
of twenty hectares or more of the best and most versatile
land. The land protection policy is relevant to all planning
applications, including those on smaller areas, but it is for the
local planning authority to decide how significant are the
agricultural land issues, and the need for field information.
Defra will not normally become involved with specific
development proposals unless they raise interests of more
than local importance. The local authority may seek Defra’s
advice if it needs technical information or policy guidance.
Consultations are required on all applications for mineral
working or waste disposal if the afteruse is agriculture. These
consultations with Defra are made through its Rural
Development Service (RDS). For mineral workings or waste
disposal by landfill, there will be no objection to extraction
if the land is likely to be restored to its former physical
characteristics. Non-agricultural after-use can be acceptable
even on better land if it does not alter the physical characteristics
of the land.

Other factors
The ALC is a basis for assessing how development proposals
affect agriculture within the planning system, but it is not the
sole consideration. Local planning authorities are guided by
Annex B to PPG7 to also take into account the value of land
in agriculture for its environmental or heritage attributes, for
example. Other factors include impact on farm size and
structure, use of buildings and other fixed equipment (including
irrigation and drainage), or any stimulus the development
might give to rural economic activity, for example in demand
for renewable energy.

For further information please contact:
National Land Management Team
Defra Rural Development Service (RDS)
100 Southgate Street, Bury St Edmunds,
Suffolk IP33 2BD
Tel: (01284) 723136 Fax: (01284) 762991
Published July 2003
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David Jarvis is the Managing Director of David Jarvis Associates Limited, established in 1982. The
Practice has specialised in the planning and design of quarries, working on mineral applications
throughout the UK and Ireland. In addition, he has worked on major built development projects
ranging from Business Parks to Power Stations and from urban expansions to leisure/hotel
complexes. He is a Landscape Architect with 28 years experience, having been President of the
Landscape Institute from 2000 to 2002.

Rob Pile is a Landscape Architect at David Jarvis Associates Limited who joined the practice in 2005.
He has 16 years experience of land and forestry management, environmental consultancy and
landscape architecture. He has worked on the landscape and visual impact assessment and
restoration of quarries and mineral sites across the UK, as well as the design and construction of
developments ranging from office parks to large-scale residential developments.

Prof. Geoffrey Walton is the Principal of Professor Geoffrey Walton and Associates, a firm that
specialises in the design of quarries and their afteruse. He holds a PhD in Mining Engineering and is
visiting Professor of Mining at the University of Leeds. He has been involved with the afteruse of a
wide range of mineral workings since his time as Headquarters Geotechnical Engineer with the
Opencast Executive of British Coal and subsequently since 1973 as a consultant. He has published
widely on geotechnical aspects of mineral workings and advised the HSE on relevant sections of the
Quarries Regulations 1999.

Mineral Industry Sustainable Technology Programme (MIST)
The Mineral Industry Research Organisation (MIRO)
Third Floor
Atlas House
31 King Street
Leeds
LS1 2HL
www.mi-st.org.uk

