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Executive Summary
This report presents the findings of a feasibility study, carried out for Somerset County Council,
into the concept of using Defra’s Ecosystems Approach (EsA) to inform the long-term planning
of aggregate quarrying and restoration in the Mendip Hills – one of the most strategically
important sources of construction aggregate in England.
The study is intended to be the initial stage (Phase I) of a larger project which, subject to
funding, will implement the methodology developed in this report as a case study in the
application of the Ecosystems Approach to minerals planning.
Traditional land use planning approaches are not well suited to the scale of production that the
Mendips and other strategically important supply areas are required to sustain. If allowed to
continue, those approaches will inevitably lead to a series of discrete restoration schemes for
individual quarries, transforming the landscape into a disjointed pattern of deep, water-filled
holes with limited after-use potential and isolated, rather than inter-connected habitats.
By taking a more strategic, long term approach, this piecemeal scenario could be replaced by a
far more beneficial, community-driven scheme which focuses on and works towards much
larger-scale, integrated landscape options that are designed, from the outset, to make positive
contributions to such things as the biodiversity, geodiversity, agriculture, the water environment,
the historic environment, amenity, infrastructure, tourism and the overall economic well-being of
the area.
In such an alternative scenario, the necessity for aggregate extraction would provide both the
opportunity and the mechanism for creating substantial and sustainable environmental
improvements in areas of intensive quarrying. These would include improvements to a wide
range of natural ‘ecosystem services’, by comparison with both baseline and other development
scenarios.
Such a framework would not, in itself, confer any planning permissions for extraction. Rather, it
would identify where and how future extraction is most likely to be acceptable, in terms of
minimising impacts and maximising benefits, and where (subject to need) there might be a
presumption in favour of gaining planning permission, for proposals which are in line with the
strategy’s requirements, in terms of both quarrying and progressive restoration.
This report examines the constraints and opportunities that would need to be considered in
developing such a long term strategy for the Mendips, and the views of a wide range of
stakeholder groups on both the concept and the approach.
Preliminary design criteria have been developed and consulted upon, to illustrate what such a
strategy might aim to achieve, and a draft methodology has been developed which should
enable this to be compared with alternative policy scenarios, in terms of its likely effects on
ecosystem services.
It is recommended that these concepts should now be tested by means of a detailed case study,
implementing the suggested methodology for the whole of the Mendip Hills Character Area.
This would need to provide a realistic test of the proposed methodology, and should also aim to
deliver either a long term minerals planning framework for possible adoption and use by
Somerset County Council, or a conclusion that such a strategy would not, in fact, be able to
improve upon existing policies in terms of optimising ecosystem services.
Accordingly, an application for ALSF funding of this work is has been submitted
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1.

Introduction & Terms of Reference
Introduction

1.1

This report presents the findings of a feasibility study, carried out for Somerset County
Council, into the concept of using Defra’s Ecosystems Approach (EsA) to inform the
long-term planning of aggregate quarrying and restoration in the Mendip Hills – one of
the most strategically important sources of construction aggregate in England.

1.2

The work was funded by Natural England’s Aggregates Levy Sustainability Fund
(ALSF) grants scheme (award reference TAL8019), and was carried out by Cuesta
Consulting Ltd. with support from Capita Symonds Ltd., over the period from October
2008 to March 2009.

1.3

The study is intended to be the initial stage (Phase I) of a larger project which, subject
to funding, will implement the methodology developed in this report as a case study in
the application of the Ecosystems Approach to minerals planning. Both this study and
the intended Phase II project are directly aligned with the requirement for a long term
restoration strategy for the Eastern Mendips, as identified in Section 6.6 of Somerset
County Council’s current Minerals Local Plan (adopted April 2004). The studies are
broader in scope, however, covering the whole of the Mendip Hills and taking account
of future quarrying as well as restoration requirements, over a period of 50 to 100 years.

Aims and Objectives
1.4

The aim of this initial study was to investigate the feasibility of using Defra’s
Ecosystems Approach to develop an innovative, strategic and holistic framework for
planning the long term future of sustainable aggregate extraction and restoration in the
Mendip Hills.

1.5

The purpose of such a framework would be to guide the location and form of essential
future quarrying activity in the Mendips in such a way that enables this to continue
(subject to continuing need) with a minimum of adverse impacts and conflicts with other
land use requirements, and with optimum beneficial effects on the landscape, economy
and ecosystem services.

1.6

The more specific objectives for this initial phase of work were therefore:
o

to examine the opportunities and constraints for future quarrying and restoration
in the Mendips, based on existing policies, known information and key
stakeholder views;

o

to examine the feasibility of applying the Ecosystems Approach to the
development of a long term strategic framework that would enable such
quarrying and restoration to continue (subject to need) with a minimum of
adverse impacts, and with optimum beneficial effects;

o

guided by these findings, to develop preliminary concepts for such a framework
as a starting point for a more detailed design and consultation project to follow
(in Phase 2);

o

to examine the implications of these concepts for emerging and future planning
policies; and

o

to identify the scope of the more detailed Phase 2 project, as a basis for
applications for funding, to be submitted in March 2009.
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The Scope of this Report
1.7

This report explains the concept and potential benefits of developing a strategic, long
term approach to quarrying in the Mendips, and how the EsA could help to ensure that
the resulting strategy delivers optimum ecosystem benefits. It examines the constraints
and opportunities that would need to be considered in developing such a long term
strategy, and the views of a wide range of stakeholder groups on both the concept and
the approach. Preliminary design criteria are presented to illustrate what a long term
strategy for the Mendips might aim to achieve. The report concludes by presenting a
methodology that (if implemented in Phase II) would enable a long term strategy to be
developed in greater detail and tested in terms of potential benefits and impacts using
the Ecosystems Approach.

Figure 1.1: Torr Quarry
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2.

Background
Introduction

2.1

This chapter explains the background against which the notion of long term planning for
aggregate quarrying and restoration in the Mendips has emerged, over recent decades,
and examines the potential benefits and disbenefits of adopting a long term view. As
explained below, a fundamental starting point for this study is that, unless there is a
change of aggregates supply strategy at a national level, there is likely to be a
continuing need for intensive quarrying in the Mendips for many years to come.

The Need for Aggregate Quarrying in the Mendips
2.2

The Mendip Hills are one of the most important sources of hard rock construction
aggregates in England. This is primarily because of the suitability of the geological
resources which they contain: hard Carboniferous Limestone (for the most part) which
is widely used as a general purpose aggregate; and older volcanic rock (Silurian
andesites and tuffs) in one particular area (see Figure 2.1, below), which has a more
specialist application as a skid-resistant road surfacing aggregate.
The particular
importance of the Mendips quarries is also, however, because these outcrops are the
closest of their kind to the major development markets in London and South East
England, and because the two largest quarries are rail linked. As well as supplying
local needs within the South West, the Mendips are therefore also required to supply
substantial quantities of aggregate into other parts of the country (primarily by rail).

Boundary of Mendip Hills
Character Area

Midsomer
Norton

Cheddar

Radstock

Quarry Permissions
Active
Inactive
Dormant
Dormant – unlikely to reopen

Outcrop of Hard Rock Aggregate Formations
Oxwich Head Limestone
Clifton Down Limestone (‘Chinastone’)
Clifton Down Limestone (Cheddar Limestone)
Clifton Down Limestone (Cheddar Oolite)
Clifton Down Limestone
Burrington Oolite
Vallis Limestone
Black Rock Limestone
Black Rock Limestone (Dolomite)
Avon Group Limestones
Coalbrookdale Formation Andesite
Coalbrookdale Formation Tuffs

Frome

Wells

Shepton Mallet

Figure 2.1: Outcrops of hard rock aggregate resources in the Mendip Hills,
with current quarry permissions (2008)

2.3

Although only small percentage of the surface area of the Mendips is currently being
quarried (active permissions in the Mendips account for just under 9km2, which is less
than 3% of the total Mendips Character Area), those quarries produce almost all (more
than 93%) of Somerset’s total crushed rock aggregates1 and about half of the total

1

Research by Capita Symonds for the South West Regional Assembly (Thompson et al 2005) demonstrated that the total production
of crushed limestone aggregate from Mendips quarries in 2001 amounted to 13.03Mt, (i.e. 93%) compared to a total of 13.99Mt for
all crushed rock in Somerset. The proportion is higher still when allowance is made for the additional production of crushed rock
aggregate from Moon’s Hill Quarry (andesite rather than limestone).
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crushed rock production in the whole of the South West Region. As shown in Table
2.1, below, this is borne out in production statistics from the AM2001 and AM2005
surveys and corresponding Regional Aggregate Working Party (RAWP) reports. It is
also reflected in the National and Regional Guidelines for Aggregates Provision
produced by the former Office of the Deputy Prime Minister (ODPM 2003) and the
succeeding department of Communities and Local Government (CLG 2008); and in the
South West RAWP’s sub-regional apportionment of those figures. The updated
national and regional apportionment figures for the period 2005 to 2020 are currently
available only as a consultation draft (pending changes that may be needed to
compensate for a lack of reserves in the South East region), and the sub-regional
apportionment of those figures has not yet been determined.
Table 2.1: Crushed rock aggregate production and annual apportionments
Total Crushed
Rock Aggregates
Production in 2001

Total Crushed
Rock Aggregates
Production in 2005

Annualised
apportionment
2001-2016

Draft Annualised
apportionment
2005 - 2020

England

(a)

95.65Mt

(c)

83.54Mt

(e)

101.13Mt

(f)

93.25Mt

South West

(a)

26.52Mt

(c)

22.24Mt

(e)

28.31Mt

(f)

25.75Mt

Somerset

(b)

13.99Mt

(d)

11.22Mt

(d)

14.14Mt

SOURCES:

(a)

AM2001 survey;

(b)

SWRAWP 2003;

(c)

AM2005 survey;

(d)

SWRAWP 2007;

(e)

ODPM 2003;

(f)

CLG 2008

2.4

As Table 2.1 also shows, the South West, in turn, is required by the Government’s
Guidelines to contribute more than a quarter of the total crushed rock aggregate supply
for the whole of England. This is achieved by virtue of the long distance transportation
of aggregates, primarily by rail, from the Eastern Mendip quarries into London and
South East England.

2.5

The Mendip quarries are therefore seen to be a major component of the national
aggregates supply strategy for England, and are likely to continue to be so for the
foreseeable future.

2.6

As already noted, this is a fundamental starting point for the present study: unless and
until the national strategy is changed in such a way that the Mendips contribution is
transferred to alternative supply sources elsewhere in the country, there is likely to be a
continuing need for approximately 13Mt per annum of ongoing extraction from the
Mendips for many years to come.

Minerals Planning Background
2.7

The minerals planning system in England is designed to provide a mechanism for
securing an adequate and steady supply of aggregates to meet the anticipated needs
of future construction, whilst maintaining an acceptable balance between economic,
social and environmental costs. It does so, at present, by means of a ‘top-down’
approach in which demand forecasts commissioned by CLG drive the national and
regional apportionment guidelines, referred to above. These, in turn, contain in-built
assumptions regarding the supply of aggregates from alternative sources (marine,
secondary and recycled), and regarding the necessity of inter-regional movements of
aggregates from major supply areas (such as the Mendips) to the main centres of
demand.

2.8

Regional Aggregate Working Parties (RAWPs) are then responsible for sub-dividing the
regional apportionment figures amongst their constituent Mineral Planning Authorities
(MPAs). Traditionally, this has been done on the basis of maintaining historical supply
patterns. However, since the publication of the former ODPM guidelines in 2003, each
RAWP and Regional Assembly have attempted to devise alternative and more
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‘sustainable’ patterns of sub-regional apportionment which take account of differences
between the MPAs in their ability to maintain such supplies in the face of increasingly
stringent environmental constraints and the progressive exhaustion of unconstrained
reserves in some areas. In the South West Region, a research report by Capita
Symonds (Thompson et al 2005) made recommendations regarding how such an
alternative supply pattern might be achieved, though this has yet to be implemented.
2.9

The sub-regional apportionments, once agreed, provide the basis on which each MPA
is required to plan for future aggregates supply, by maintaining a ‘landbank’ of minerals
planning permissions. In the case of crushed rock aggregates, National policy set out
in Minerals Policy Statement 1 (MPS1) requires that the landbank should be equivalent
to a minimum of 10 years supply at all times, based on the rate of supply indicated by
the MPA’s apportionment figure. In Somerset, the general policy is to maintain a
landbank of at least 15 years supply at all times.

2.10

Guided by these requirements, each MPA is responsible for granting planning
permissions for aggregates extraction, in accordance with policies which it sets out in its
Minerals & Waste Development Framework (MWDF). MWDFs are currently replacing
former Minerals Local Plans and are required to include (inter alia) both a Core
Strategy, setting out a long-term vision, general principles and policies, and a Site
Allocation Plan, showing the individual sites allocated for ongoing and future minerals
working. “Long term” with respect to MWDFs is meant to cover a period of at least 10
years. In Somerset, the emerging Minerals Core Strategy is intended to cover the
period until at least 2026, to tie-in with the draft Regional Spatial Strategy for the South
West. By comparison with the timescale of 50 to 100 years being considered in this
study, MWDF actually deals with only the “medium-term” future.

2.11

Historically, the eastern part of the Mendips has been the main area for crushed rock
production. As noted in the existing Minerals Local Plan, this is principally because the
two large rail linked quarries at Whatley and Torr are located here but it has also been a
long-standing policy of the County Council to centre crushed rock production on this
area. This is currently Policy 25 of the Somerset and Exmoor Joint Structure Plan
Review, which is in the process of being replaced by the emerging Regional Spatial
Strategy (RSS) for the South West. There is no equivalent policy within the RSS. The
focus of large scale quarrying in the eastern Mendips was reinforced in the 1970s by
the designation of the Mendips Area of Outstanding Natural Beauty (AONB), which
covers only the western and central parts of the Mendip Hills (and an adjoining area to
the north). At the time when the AONB was being proposed, quarrying was already
well-established in the eastern Mendips (Somerset County Council, 1971), but was
much smaller in scale than it is today and does not appear to have been a reason for its
exclusion from the designation. The area to the east of the AONB boundary was
considered, at the time of designation, to have “lacked the distinctive character of the
more impressive Mendip scenery to the west” (Sarah Jackson, Mendips AONB service,
personal communication, March 2009)

2.12

When individual permissions for mineral extraction are granted (in line with the
prevailing policies, Environmental Impact Assessment (EIA), officer recommendation
and the approval of a planning committee), the MPA imposes conditions relating to the
winning and working of minerals, their transportation and the restoration, aftercare and
after-use of each site. Unless otherwise stated, mineral permissions are valid for 60
years, but are subject to “Periodic Review” of conditions at intervals of no more than
fifteen years. This provides an opportunity for conditions, including restoration
requirements, to be modified and brought up to date (e.g. to reflect improvements in
quarry management techniques and environmental understanding). Operators can also
apply at any time for permission to extend a particular quarry, or to vary existing
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conditions such as depth restrictions, but again these are subject to prevailing policies,
EIA procedures (in most cases) and the approval of the MPA’s planning committee.
2.13

The current Somerset Minerals Local Plan (1997 – 2011, adopted 2004) contains a
policy (M35) preventing the release of additional crushed rock reserves unless, in
exceptional circumstances, there is a demonstrable need which cannot be met from
existing permitted sources of supply. It also contains a policy (M36) aimed at reducing
the size of the landbank at dormant sites which are unlikely to be capable of being
worked in accordance with modern conditions. As the Plan makes clear (at para 6.3.1)
this still provides scope for active quarries to be deepened and/or extended, in
exchange for the relinquishment of dormant or inactive permissions, so that the overall
size of the landbank is not ‘significantly increased’ (that is, by more than the equivalent
of 1 year’s output from the MPA as a whole).

2.14

Advice was issued by DCLG in August 2006 to the effect that dormant sites (which
cannot be worked until a modern scheme of conditions has been agreed) should no
longer be included in landbank calculations. This effectively limits the scope for new
permissions for crushed rock being granted in Somerset until the existing landbank has
been substantially reduced through ongoing extraction (since the relinquishment of
dormant sites will no longer offset the increase in landbank that would otherwise be
associated with the release of new reserves).

2.15

As a consequence of the national, regional and local minerals planning policies outlined
above, the current situation in the Mendips is that crushed rock production is likely
remain focused on existing active quarries, at least until current permissions expire,
from 2030 onwards. During that time, there is likely to be a tendency for:
o
the existing quarries to be worked back to the limits of their permitted areas;
o
progressive restoration schemes, as set out in existing permissions, to be
initiated (or continued) on the higher, worked-out benches, and for
o
the quarries to be deepened, insofar as their existing conditions will allow.

2.16

This will inevitably transform the parts of the landscape into a disjointed pattern of deep,
steep-sided water-filled holes with limited after-use potential and with isolated, rather
than inter-connected habitats. Whilst individual quarries of this type can provide
important environmental and economic benefits (such as nesting sites for peregrine
falcons on the steep cliffs, maximised mineral extraction for a given area of land-take,
and the potential for flooded areas to become ideal water supply sources), it would be
inappropriate for all quarries to be developed in this way. Much greater benefits,
overall, can be derived from a diversity of landforms, restoration strategies and afteruses. The achievement of such diversity is already being pursued in some of the
Mendip quarries notably in the revised restoration plans developed in connection with
the most recent planning permission at Torr Quarry, and will be an important goal for
any long term strategy. As discussed in more detail in Chapter 4 of this report, this is
already acknowledged in Policy M39 of the current Minerals Local Plan, but that policy
is intended to apply primarily to new proposals for mineral extraction. It cannot easily
be applied retrospectively to extant permissions during ROMPs reviews, since it would
often entail the restriction of working rights, leading to potential claims for
compensation.

The Potential Benefits of Long Term Planning for Aggregate Extraction
2.17

By taking a more strategic, longer-term approach, the piecemeal quarrying and
restoration scenario outlined in the previous section could be replaced by a far more
beneficial, community-driven scheme which focuses on and works towards much
larger-scale, integrated landscape options that are designed, from the outset, to make
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positive contributions to such things as biodiversity, geodiversity, agriculture, the water
environment, the historic environment, amenity, infrastructure, tourism and the overall
economic well-being of the area. In such an alternative scenario, the necessity for
aggregate extraction would provide both the opportunity and the mechanism for
creating substantial and sustainable environmental improvements, by comparison with
the ‘baseline’ scenario of deep, isolated, water-filled holes. Figure 2.2, below, provides
a purely schematic illustration of the differences that could be achieved by taking a long
term approach of this kind.

Present distribution
SSSIs

Active quarries

Restored quarry

Future distribution

Deep, isolated,
water-filled holes

Restoration complements
and links existing habitats

Future distribution
guided by a long term plan
Figure 2.2: Schematic illustration to show the potential benefit of imposing a long
term strategy on the nature and spatial distribution of quarrying

2.18

The existence of a long term vision would not, in itself, confer any planning permissions
for extraction, nor would it require any increase in the size of the landbank at any given
time. Rather, it would identify where and how future extraction is most likely to be
acceptable, in terms of minimising impacts and maximising benefits, and where (subject
to need) there might be a presumption in favour of gaining planning permission, for
proposals which are in line with the strategy’s requirements, in terms of both quarrying
and progressive restoration. This would give increased certainty regarding the future
security of supply to mineral operators (thereby enabling them to invest in high
standards of production efficiency and environmental impact mitigation), but it would
also provide greater confidence to neighbouring land owners and residents regarding
the long term limits of future quarrying activity, and would enable them to benefit from
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involvement with the design of future landscapes and land-uses within the areas
affected.
2.19

Although similar, in some respects, to the existing mechanisms of defining Areas of
Search, Preferred Areas and Specific Sites for inclusion within MWDFs, the concept
would differ, primarily, by specifying in more detail what the final landform produced by
quarrying should look like, and what restoration schemes would be required. It would
require the MPA to take a far more proactive role in developing preferred designs, in
close liaison with the mineral operators, stakeholders and local communities involved.

2.20

The concept being assessed in this study is that this co-operative design process would
take place within the wider context of Defra’s Ecosystems Approach (see below), by
seeking to optimise ‘ecosystem services’ by comparison with alternative scenarios that
might be envisaged.

2.21

As explained in the Introduction, the purpose of the long-term vision, or framework,
would therefore be to guide the location and form of essential future quarrying activity in
the Mendips in such a way that enables this to continue (subject to continuing need)
with a minimum of adverse impacts and conflicts with other land use requirements, and
with optimum beneficial effects on the landscape, economy and ecosystem services

Potential Disbenefits of Long Term Planning for Aggregate Extraction
2.22

Although the concept outlined above would be designed specifically to create optimum
benefits, there are some potential disadvantages which would need to be recognised
and addressed.

2.23

Foremost among these, in terms of perception, at least, is the notion that, by increasing
the certainty of future supplies of primary aggregates, a long term plan would reduce
the necessity for making greater use of alternatives such as secondary, recycled and
marine-dredged aggregates. In practice, this would be unlikely to be an issue, because
the apportionments process (which, as explained above, dictates the ‘need’ for
extraction) takes the forecast availability of alternative materials into account. In other
words, it only sets out the need for land-won aggregates which cannot be obtained from
alternative sources. A closely related factor, however, is that by demonstrating their
continuing long term availability, the market price of primary aggregates will remain low,
and will not reflect the true environmental costs of their extraction.

2.24

From a quarry operator’s perspective, there is a danger that a long term strategy, if too
rigid and prescriptive, could preclude alternative future quarrying and restoration
scenarios which might offer even greater environmental, social and economic benefits
than the strategy itself. This would, clearly, be something which needed to be kept
under review, but the strategy itself would need to incorporate sufficient flexibility to
enable it to be adapted to changing conditions and ideas.

2.25

Another potential disbenefit of implementing a long term planning approach in just one
area (such as the Mendips) is that this may signal to Central Government and other
MPAs that the area does have the capacity to maintain a supply of aggregates for many
decades. There is therefore a danger that the historical importance of the area for
supplying aggregates will be perpetuated, or even increased, irrespective of whether or
not this would be the most sensible option in terms of overall sustainability.

2.26

In order to address this issue a detailed sustainability assessment would need to be
carried out of various options for the national aggregates supply strategy. This would
need to build upon work recently undertaken by Mankelow et al (2008) which
considered changes to the supply strategy that might be needed if future production
within National Parks and AONBs were to be scaled down and ultimately cease. The
study would need to consider the distribution of suitable resources, the ‘environmental
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capacity’ of the source areas to maintain or increase supplies (e.g. in order to make up
for the diminished supplies from National Parks and AONBs), the distribution and scale
of expected demand and the carbon footprint of the transport options used. Once
completed, this work could influence changes in the way that regional and sub-regional
apportionments are calculated.
2.27

Whilst such work needs to be carried out, it need not prevent the concept of long term
planning being pursued in parallel as a feasibility study which, if shown to be beneficial
overall, could then be implemented in other major supply areas as well as the Mendips.

The ‘Ecosystems’ Approach
2.28

The Ecosystems Approach (EsA) is a concept for promoting and delivering sustainable
development which originated following the 1992 Earth Summit in Rio de Janeiro. It is
defined, under the Convention for Biological Diversity (CBD)2 as: “a strategy for the
integrated management of land, water and living resources that promotes conservation
and sustainable use in an equitable way.”

2.29

Adopting an EsA means looking at whole ecosystems during decision-making and
valuing the ‘ecosystem services’ which they provide (see below). An ecosystem, in this
context, is defined by Defra (2007) as: “a natural unit of living things (animals, including
humans, plants and micro-organisms) and their physical environment. The living and
non-living elements function together as an interdependent system.”

2.30

Adoption of the EsA in England is linked directly to the delivery of Public Service
Agreement (PSA) 28, which is to ‘Secure a healthy natural environment for today and
the future’. This outlines the Government’s vision for the natural environment, which is:
“to secure a diverse, healthy and resilient environment, which provides the basis for
everyone’s well-being, health and prosperity now and in the future, and where the value
of the services provided by the natural environment are reflected in decision-making.”

2.31

Delivery of PSA 28 is a shared government responsibility, led by Defra, but with
Communities and Local Government (CLG) and the Department for Transport (DfT) as
formal delivery partners. Defra is committed to developing and applying the EsA within
policy- and decision-making and to demonstrating the benefits of this approach to key
partners and stakeholders, including Natural England, the Environment Agency, the
Forestry Commission and Local and Regional Government.

2.32

Defra has taken the CBD’s original definition of EsA and broadened its application by
shifting emphasis onto maintaining and enhancing the health of ecosystems as well as
sustainable human use of the environment. This is reflected in Defra’s long-term EsA
aim, which is: “to embed an ecosystems approach to conserving, managing and
enhancing the natural environment across policy-making and delivery.”

2.33

Defra’s vision3 is to ensure that, in the future, it will be possible to deal with cumulative
stresses on the natural environment and appreciate the value of ecosystem services, so
that policy design can be achieved in a way that will allow us to live within
environmental limits, and mitigate and adapt to climate change and other pressures on
the natural environment.

2.34

The EsA complements the objectives of policy and project appraisal tools such as
Strategic Environmental Assessment (SEA) and Sustainability Appraisal (SA). One of
the main aims in Defra’s EsA Action Plan4 is to include the consideration of ecosystem
services within both SA and SEA at the regional level, so that they are taken into

2

http://cbd.int/ecosystem
http://www.defra.gov.uk/wildlife-countryside/natres/dea.htm
4
Defra (2007): Securing a healthy natural environment: An action plan for embedding an ecosystems approach.
3
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account in policy- and decision- making and thereby help to deliver more sustainable
development.
2.35

2.36

The role of the Planning System is a vital one in the control of development which
otherwise could adversely affect ecosystems and the services they provide.
Embedding the core principles of the EsA within the Planning System should therefore
help to deliver a number of important benefits, including5:
o

More effective delivery of environmental outcomes;

o

Better-informed decisions that take full account of environmental impacts, aiding
the achievement of sustainable development;

o

Better prioritisation and more efficient use of resources; and

o

More effective communications and greater awareness of the value of the
natural environment and ecosystem services.

Whilst the desirability of embedding the EsA into planning has been established, the
practicalities of doing so are not yet clear. The present study is one of several research
projects which are assessing how this can be done. A summary of the key findings
from other projects, and a draft methodology for application to long term minerals
planning developed in this study, are presented in Chapter 6, below.

Ecosystem Services
2.37

2.38

5
6

Whichever methodology is adopted, a common requirement will always be to identify
and assess the range of ‘Ecosystem Services’ that need to be taken into account.
These are the various aspects of an ecosystem which have value to people6. They are
typically grouped into four main categories:
o

Supporting services: those which are necessary for the functioning of all other
ecosystem services e.g. nutrient cycling, soil formation and primary production;

o

Provisioning services: products that can be obtained from ecosystems e.g.
food, fresh water, wood and fibre, fuel and minerals (including aggregates);

o

Regulating services: benefits obtained from the regulation of natural processes
e.g. climate regulation, flood regulation and water purification; and

o

Cultural services: including the availability of land suitable for development but
also non-material or intrinsic benefits e.g. educational and recreational
opportunities, aesthetic and spiritual values.

An essential first step in implementing the EsA is therefore to compile an inventory of
the ecosystem services operating within the area in question. This can be achieved
through desk study research, field observations and (very importantly) through
stakeholder consultation and community engagement. Table 2.2, below, sets out an
illustrative, generic list of ecosystem services. It should be emphasised that this is a
provisional list and may not be exhaustive, but also that not all of the items shown will
be relevant in every case. A vital aspect of any EsA assessment must be to identify the
particular Ecosystem Services which are likely to be affected and to focus the
assessment on those. This is discussed further in Chapter 6.

Defra (2007): Securing a healthy natural environment: An action plan for embedding an ecosystems approach.
Parliamentary Office of Science and Technology (2007): Ecosystem Services, postnote 281.
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Table 2.2: Generic Inventory of Ecosystem Services
Category

Theme

Ecosystem Service
Climatic Regime
Hydrological Cycle

Abiotic

Biotic

Regulating
Services

Soil Formation

Soil-forming processes include humification (the decomposition of organic matter into humus) and weathering of
parent rock material, to produce a medium for supporting plant growth.

Nutrient Cycling

The continuous natural circulation of vital elements e.g. carbon and nitrogen, comprising exchanges between the
atmosphere, oceans and ice sheets, surface water, groundwater and living organisms.

Primary Production

The synthesis of organic compounds by photosynthesising plants in terrestrial ecosystems and predominantly by
algae in aquatic ecosystems. The organic matter produced is the main source of energy and nutrition for other
consumers in the ecosystem.

Habitat Creation

The development, as a consequence of all of the foregoing supporting services, of diverse habitats to support a
variety of living organisms

Natural Succession

A gradual progression from one ecosystem community to another, either the introduction of species into an area
that has never previously been colonised (primary succession) or the re-establishment of species into an area that
was once colonised (secondary succession).

Climate Regulation

Ecosystems influence climate at a range of spatial scales. At a local scale, changes in land cover can affect
temperature, wind speeds and precipitation. At a global scale, plants can influence climate through the
sequestration of carbon and transpiration of oxygen, whilst animals and industrial processes emit greenhouse
gases.

Carbon sequestration by natural ecosystems has the potential to mitigate the adverse
effects of human society on global climate change and sea level rise. At a local scale,
this could equate to a reduction in natural hazard extreme events.

Air Quality Regulation

Ecosystems both contribute chemicals to and extract chemicals from the atmosphere, influencing many aspects of
air quality. This service refers to the health related benefits from reductions in PM10 and SO2. It could also seek to
include damage avoided to buildings (structural costs and aesthetic value).

Dry deposition of pollutants leaving ‘cleaner’ air, with benefits to physical human
health; reduced extent of aesthetic and structural damage to buildings.

Water Purification and
Waste Treatment

Ecosystems themselves can be a source of impurities in fresh water but also can help to filter out and decompose
organic wastes introduced into inland waters and coastal and marine ecosystems. This service recognises the
ability of ecosystems to contain, dilute and break down pollutants.

‘Cleaner’ water for inland aquifers and surface water bodies, and for their dependent
habitats and species, including humans; also aesthetic benefits of non-polluted water
bodies; and economic benefits in terms of minimising subsequent water treatment.

Regulation of flooding

River and coastal flooding, land instability, erosion and sediment deposition are all natural ecosystem processes
which, in the absence of human intervention tend to achieve various forms of dynamic equilibrium in relation to the
prevailing climatic conditions.
In all cases these processes can be disrupted and adversely affected (in magnitude, frequency and location) by
man-made changes to the environment, such as urbanisation, afforestation, de-afforestation, coastal and river
engineering, floodplain development, mineral extraction, changes of land use or any other form of development
which interferes with natural processes.
With careful understanding and planning, however, the effects can be beneficial rather than adverse

... of river & coastal erosion

Natural
Hazards

… of hillslope & soil erosion
… of land instability
… of sediment deposition

Biological
Processes

The continuous natural circulation of water comprising exchanges between the atmosphere, oceans and ice sheets,
surface water and groundwater.

Geomorphic Processes

Atmosphere

Water
Resources

All of these supporting services provide the physical, chemical and biological
foundation of the ecosystem and help to maintain its integrity by enabling all other
ecosystem services to function

Protection of people, property and land from natural hazards, e.g. by means of:

o

Flood regulation through inundation of natural floodplains and/or man-made
excavations (such as quarries);

o

Coastal erosion protection through the effects of natural features such as
saltmarsh, beaches, mangroves and coral reefs (depending on location); and

o

Hillslope and soil erosion protection through the effects of natural vegetation

Pollination and Dispersal

Changes to ecosystems through direct land management practice changes, for example, affect the distribution,
abundance, and effectiveness of pollinators such as bees, which will in turn have an impact on agricultural
productivity.

Biodiversity and agricultural and non-agricultural productivity.

Biological Control (pests &
diseases)

Changes in ecosystems can directly impact the abundance of human pathogens, such as cholera, and can alter the
abundance of disease vectors, such as mosquitoes. The prevalence of crop and livestock pests and diseases can
also be affected by ecosystem changes.

Reduced risk of human health issues related to biological sources; natural pest
control process to complement where pesticide use is unavoidable.
Table continues….
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Category

Theme

Ecosystem Service

Service Details

Benefit of Ecosystem Service to Society

Fresh Water

A natural source of fresh water from groundwater or surface water through hydrological cycling.

Water supply to all aspects of the ecosystem, including private, public and industrial
supplies to the human population

Mineral Extraction

The geology of an area can provide essential but non-renewable mineral resources, including energy minerals (e.g.
coal, oil and natural gas) and non-energy minerals (e.g. aggregates, metals and industrial minerals)

Mining and quarrying provide direct economic benefits through the provision of
essential construction materials, fuels and other products, and through associated
employment. The legacy of mineral extraction can, if properly managed, also provide
a range of other benefits from geodiversity, education and geo-tourism to surface
water storage, flood regulation, nature conservation and amenity provision.

Waste Storage

The geological and topographic characteristics of an area can provide suitable locations for waste storage facilities.

Waste storage options

Renewable Energy
Production

Harnessing the capability of geological and topographic features and natural processes to provide renewable
energy options, such as hydroelectric power schemes in upland areas.

Green energy production and reduced demand for finite energy resources.

Arable Production

Cereal crops, vegetables, fruit, fibre crops, biofuels, reed & willow harvesting, allotments,

Staple market products to sustain human life and/or support the economy.

Livestock Rearing

Domestic animals, game, fish farming, bee keeping

Meat & dairy produce, game, fish, leather, wool, honey

Commercial Forestry

Timber (wood and paper products, wood fuel and charcoal),

Renewable timber for construction, furnishings, paper making etc

Horticultural Produce

Commercial cultivation of flowers and plants.

Flowers for display, plants and seeds for gardens & allotments

Other Non-agricultural
Cultivated Produce

This includes genetic resources and biochemicals, natural medicines and pharmaceuticals. Genetic resources
include the genes and genetic information used for animal and plant breeding and biotechnology.

Many medicines, biocides, food additives such as alginates, and biological materials
are derived from ecosystems.

Natural Biodiversity

Diversity of both habitats and species including plants, invertebrates, insects, birds, animals and fish. A healthy and
resilient ecosystem will support a wide range of species through the provision of habitats, foraging areas and
opportunities for species migration

Quality of life, aesthetic and spiritual values, ecotourism, education, genetic
resources,.

Land for Development

The human population requires areas of land which are suitable for housing, industrial and commercial
development, but this requirement does not apply equally in all areas. In some areas, the absence of development
is desired

Economic growth, sustainable communities, health & welfare

Aesthetic Value

Many people find natural beauty and aesthetic value in various aspects of ecosystems, as reflected in the popularity
of National Parks, AONBs, nature reserves, country parks, “scenic drives,” and the selection of housing locations.

Welfare benefit to individuals, increased value of properties.

Spiritual Values

Many religions associate spiritual values with ecosystems or their components. Ecosystems also provide individuals
with a source of inspiration for artistic work or a peaceful haven in which to relax and reflect.

Welfare benefit to individuals.

Links with the Past

Human society benefits from understanding its links with previous generations, cultures and civilisations, as
preserved in historical buildings, monuments and archaeological (and industrial archaeological) remains

Welfare benefit to individuals.

Sense of Place and
Community Development

Many people value the “sense of place” that is associated with recognised features of their environment and the
perceived safety and character created by those features.

Welfare benefit to individuals, local communities and local economy; increased value
of properties.

Tranquillity

The ‘peace & quiet’ and serenity offered by more rural landscapes and villages.

Welfare benefit to individuals.

Darkness

Rural areas are generally characterised at night by ‘dark landscapes’ with minimal artificial light pollution

Welfare benefit to individuals.

Countryside Access

Having access to natural ‘unspoiled’ ecosystems and landscapes with ‘clean’ air provides opportunities for people
to appreciate their natural environment and to experience good physical and mental health and well-being. Access
can be enhanced by means of footpaths, bridleways, cycle routes, disabled access routes and ‘Access’ land.

Health and welfare / well-being benefits to individuals.

Green Open Space

The presence of areas of green open space particularly within urban areas can provide areas for individuals to
‘escape’ to, and may also help to increase local biodiversity.

Welfare benefit to individuals, ecological / biodiversity benefits.

Outdoor Recreation

The landscape provides opportunities for outdoor recreation of various kinds, from walking and cycling to climbing,
skiing, orienteering, rowing, sailing, motorsports, camping and simple outdoor adventure. Opportunities may be
enhanced by the characteristics of the scenery, purpose-built facilities, public transport or proximity to urban areas.

Welfare benefit to individuals, economic benefit (expenditure).

Tourism

Biodiversity, geodiversity and natural heritage features all offer potential for supporting tourism, which in turn
provides a source of employment for some, and a source of enjoyment and recreation for many others.

Welfare benefit to individuals, economic benefit, educational opportunities.

Education, Training and
Research

Ecosystems and their assets and processes provide the basis for both formal and informal education for people of
all ages and across a wide range of disciplines, through desk-based learning and field visits.

Personal development for individuals, improving our knowledge of natural processes
and their linkages / interdependency.

Conservation of the Natural
and Historic Environment

As well as being of intrinsic value to the ecosystem itself, the conservation of rare or endangered species, habitats
and historic remains provides a wealth of learning resources for current and future generations.

Personal development for individuals, improving knowledge of natural or historic
processes.

Abiotic

Provisioning
Services

Biotic

Fundamental
Requirement

Quality of
Life

Cultural
Services

Amenity

Life-long
Learning
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3.

Aggregate Quarrying and Ecosystem Services
Introduction

3.1

Quarrying, like any other form of development or change in land use, has the potential
to affect the ecosystem services within the area concerned. During excavation these
effects are in most cases likely to be negative: although major impacts will normally be
controlled or adequately mitigated through planning conditions and legal agreements,
the very existence of a quarry may temporarily preclude some of the ecosystem
services which that area was previously able to provide.

3.2

Unlike most other forms of development, however, quarrying is recognised as a
temporary use of land, and many of the disrupted ecosystem services can be either
reinstated or replaced with alternative beneficial services during restoration. Where
quarrying extends below the water table, there will generally be a more permanent
effect, and it will not be possible to replace the same ecosystem services within areas
that become flooded. It may, however, still be possible to provide alternative services
which are equally or more highly ‘valued’ by the communities and stakeholder groups
involved. Moreover, although hard rock quarrying, in particular, may remain active
within a given location for many decades, suitable phasing of excavation and
restoration works can help to ensure that ecosystem services within a given part of the
permitted area of excavation are reinstated (or replaced) after much shorter periods of
time. With careful planning and a programme of ‘rolling’ or ‘progressive’ restoration, it
may therefore be possible, in some cases, to maintain sufficient continuity of ecosystem
services to avoid significant adverse effects even during the period of active extraction.

3.3

Following the completion of quarrying activity within a given area of land, the process of
final restoration and aftercare provides a mechanism for regenerating some or all of the
ecosystem services which may temporarily have been lost, or for replacing some (or all)
of them with alternative services, where this is considered to be more appropriate. In
some cases, at least, the ecosystem services provided following the completion of
restoration works may be better, overall, than those which existed prior to the
commencement of quarrying (particularly where low grade agricultural land, heavily
dependent upon fertilisers, pesticides or artificial irrigation, is replaced by self-sustaining
or low maintenance habitat creation schemes). Although restoration proposals have
generally not, hitherto, been considered in terms of ecosystem services, the granting of
modern planning permissions (or the negotiation of modern conditions in the case of
ROMPs reviews) implies that the corresponding proposals have at least been
acceptable in broader planning terms.

3.4

Set against this background of mitigation, reversibility and replacement, it is useful to
consider the range of potential effects that may need to be addressed. The following
text relates to the various categories identified in the generic inventory of ecosystem
services presented in Table 2.2 above.

Effects of Quarrying on ‘Supporting’ Ecosystem Services
3.5

Quarrying can directly influence almost all of the ‘supporting’ ecosystem services, with
the possible exception of climatic regime and the operation of the basic hydrological
cycle. The latter can be modified, in terms of local interactions between groundwater,
surface water and atmosphere, but the cycle itself will still continue. Quarrying can also
make a small contribution towards human impacts on climate change, through the
consumption of fossil fuels and through the net removal (or net gain after restoration) of
trees, which act as Carbon sinks. This, however, relates more directly to climate
regulation (see below).
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3.6

More directly, quarrying can change the surficial geology of an area by removing
overburden and/or mineral to expose underlying strata (though this need not, in itself,
give rise to any significant problems). More significantly, unless the original terrain can
be fully restored by means of landfilling or through the use of imported restoration fill,
quarrying will almost inevitably change the topography of an area (in terms of elevation,
slope angles and the proportion of land which will eventually be above and below final
restoration water levels). It may also affect certain geomorphological processes, for
example by interrupting or diverting the flow of water through underground strata or
surface watercourses.

Figure 3.1: Asham Quarry, showing natural regeneration following closure

3.7

Quarrying also inevitably removes soils, though these should normally be stored in
accordance with good agricultural practice and ultimately replaced or re-used during
final restoration. By removing surface vegetation, quarrying must also have direct
impacts on nutrient cycling and primary production, and must interrupt the process of
habitat creation and natural succession. In all of these cases, however, the effects are
temporary (except where part of the final landform is below the final water levels, in
which case surplus soils may be utilised elsewhere, and the regeneration of species
and habitats will include new aquatic and wetland varieties which previously did not
exist). Restoration thus provides the opportunity to restart the processes and to control
the outcome.

Effects of Quarrying on ‘Regulating’ Ecosystem Services
3.8

As noted above, quarrying can influence climate regulation through the burning of fossil
fuels (either directly, in quarry plant & machinery and in the transportation of aggregates
by road, rail or sea; or indirectly in the generation of electricity that is used on site). It
can also affect climate regulation by the removal and subsequent reinstatement or
expansion of forests or woodlands which provide carbon sequestration.

3.9

The effect of quarrying on air quality is generally a more local and temporary issue,
relating in part to the harmful emissions associated with burning fossil fuels, but more
obviously to the adverse effects of ‘fugitive’ wind-blown dust from blasting, processing
and trafficking operations. In all cases, these effects can (and should) be controlled by
active mitigation methods, and will cease when quarrying is complete.
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3.10

Quarrying can have a very important role to play in relation to the regulation of natural
hazards – especially flooding, but also river erosion and sedimentation. The voids
created by quarrying can provide effective and substantial flood storage, but only if
utilised in such a way as to divert and accommodate the flow of water above a critical
threshold. At the very least, quarry voids can, if properly designed, provide a means of
‘balancing’ (attenuating) excess runoff generated within the quarry catchment during
storm events, so as to avoid any exacerbation of existing flood risk. Impacts on erosion
and sedimentation downstream of quarry discharge points can easily be avoided
through good practice design, but this is not always implemented. Thompson et al,
(2008) provides further discussion on all of these and other aspects of quarrying
impacts on the water environment.

3.11

Depending on local circumstances, quarrying may also have impacts on biological
regulatory processes such as pollination, seed dispersal and plant disease control.
Equally, however, where there is an existing need for such problems to be addressed,
this can be achieved through the planting of suitable species during quarry restoration.

Effects of Quarrying on ‘Provisioning’ Ecosystem Services
3.12

Quarrying most obviously has a direct influence on the provision of construction
aggregates and other minerals. Without quarrying there would be no possibility of
building roads; whilst houses and other buildings would need to rely on alternative
forms of construction (e.g. timber, steel and glass) all of which are more costly to
produce and have their own impacts on ecosystem services (including very substantial
energy consumption and associated carbon footprints in the case of steel and glass).

Figure 3.2: Delivery of aggregates by rail from the east Mendip quarries for use in South East England

3.13

The provision of groundwater is, superficially at least, directly in conflict with the
excavation of strata in which the water is stored. This is most obviously apparent in
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areas such as the Mendips where the strata involved are classified as principal
aquifers. The problem is to some extent resolvable, however, by virtue of the fact that
groundwater is a renewable resource. Thus, although dewatering (the pumping out of
excavations to permit working below the water table) has the effect of removing water
from the aquifer, and potentially derogating existing groundwater abstraction wells
nearby, that effect can be (and generally is) mitigated through the use of compensation
storage reservoirs which can then be used as alternative supply sources and to
maintain the flow within streams and rivers which normally rely on groundwater
discharge. In the relatively short term (whilst dewatering operations are ongoing) a
great deal of care is needed to ensure that the mitigation measures are fit for purpose,
and for this reason there are normally extensive and detailed planning conditions /
S106 legal agreements relating to this issue. In the longer term, flooded quarries have
the potential to provide storage reservoirs with far greater capacity than the aquifer
which they replace (albeit with greater potential risk of contamination than the
undisturbed aquifer). Again, the report by Thompson et al (2008) provides further
details and the issue is discussed in more detail in the next Chapter.
3.14

Quarrying inevitably has at least a temporary adverse effect on the agricultural
productivity of the land involved, simply by virtue of the fact that former agricultural land
is removed by the process of excavation. Whether or not this is significant will depend
on the size of the area and the importance of the agricultural produce to the local or
wider economy. Once again, however, the effects on agriculture can often be at least
partially reversed through the restoration of parts of the site to agriculture on completion
of quarrying. Alternatively, the restoration process can bring about a partial or complete
change of land use, depending on local needs and preferences, so that the ecosystem
services previously associated with agriculture are ‘traded in’ others (such as amenity,
recreation, nature conservation, residential, industrial or commercial development)
which in some cases may be more highly valued to the local communities involved.

3.15

Similarly, where quarrying takes place in areas with biodiversity interest, there will be
adverse effects associated with the removal of existing vegetation and habitats. There
may also be wider-reaching indirect effects on biodiversity resulting from the impact of
quarrying on the water environment, noise, dust, lighting conditions or traffic. As
indicated above, however, quarry restoration also provides opportunities for substantial
biodiversity gains to be achieved, including the deliberate creation of priority habitats
needed to meet UK or local Biodiversity Action Plan targets. In the case of biodiversity,
in particular, it may not be acceptable simply to rely on the eventual replacement or
improvement of lost habitats – there is a need to ensure that biodiversity is maintained
throughout the quarrying process, e.g. by employing a system of progressive
restoration during the working life of the quarry.
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Figure 3.3: Progressive restoration of the uppermost benches at Halecombe Quarry,
giving varied topography and habitats, as well as public access via a perimeter
footpath affording views into and beyond the quarry

Effects of Quarrying on ‘Cultural’ Ecosystem Services
3.16

Cultural ecosystem services relate largely to non-material things (such as landscape
aesthetics, spiritual values, tranquillity, and a ‘sense of place’) which contribute to our
overall quality of life. Quarrying can sometimes have a destructive effect on many of
these things, though this can be minimised through community engagement and
avoidance of the most sensitive areas. In other cases, mineral extraction can actually
contribute to the sense of place associated with historic quarrying or mining activity.

Figure 3.4: Tumuli within agricultural land in the western Mendips

3.17

Quarry restoration can, more generally, provide compensatory benefits by creating new
public amenities such as areas of open access, new footpaths, bridleways, cycle routes
or disabled access routes, new areas of green open space, new lakes and other water
features, and dedicated areas and facilities for outdoor recreation. In some cases there
may be opportunities for restored quarries to contribute to tourism (as see for example
in the Eden Project in Cornwall).
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3.18

A very important aspect of cultural ecosystem services are the links with the past
represented by historic buildings, ancient monuments and the preservation of various
archaeological remains. Whilst the most important sites are generally protected as
listed buildings, scheduled ancient monuments or World Heritage Sites, many others
have no protection and potentially can be lost through quarrying activity. Moreover, a
very high proportion of archaeological remains are not even known about until detailed
surveys, such as those which are required to precede mineral extraction, are carried
out. Unlike impacts on the natural environment, which in most cases can be mitigated
in various ways and ultimately reversed once quarrying has ceased, the destruction of
archaeological remains (or at least their removal from in-situ preservation to a museum)
is an irreversible process. Nevertheless, provided that quarrying is undertaken in such
a way that the most important sites and features are preserved, and adequate provision
is made for the investigation and recording of archaeological evidence prior to and
during the early stages of excavation, there are opportunities for net benefits to be
gained. These derive from the increased knowledge of past civilisations and cultures
gained from pre-excavation surveys, and (where appropriate) from the creation of
historic environment trails linking preserved features of archaeological, industrial
archaeological and historic interest within and around restored quarries.

3.19

Restored and even active quarries provide more general opportunities for educational
benefits linked to biodiversity, geodiversity and even industrial themes (e.g. quarrying
and ‘downstream’ activities demonstrating how and why aggregates are quarried).

3.20

Cultural services may also be considered to include the availability of land that is
suitable for various forms of built development. As noted above with regard to
agriculture, quarrying can ‘remove’ land that would otherwise by suitable for
development, but it can also create opportunities for such development after quarrying
has ceased. In some cases the resulting opportunities may be more restricted but in
other cases the location within a former quarry may be advantageous in terms of
screening of visual or noise impacts.

The Scope for Enhancing Ecosystem Services through Quarrying and
Restoration
3.21

The foregoing review has demonstrated that, although quarrying can potentially have
many adverse effects on ecosystem services, most of those effects are temporary,
being reversed or replaced by the creation of new ecosystem services once quarrying
has ceased. It is also the case that many of the temporary adverse effects can be
mitigated to a large extent, not least by employing a scheme of progressive restoration,
so that ecosystem services begin to be reinstated, replaced or even enhanced during
the working life of the quarry.

3.22

In almost all cases, quarry restoration provides opportunities for the creation of new or
replacement ecosystem services which, if embedded as a requirement into the design
concept from the outset, can give rise to net improvements in ecosystem services
overall. This is especially likely to be true if the design concept is developed in close
liaison with the local communities and other key stakeholders involved, since this will
allow restoration designs to focus on the most beneficial outcomes.
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4.

Constraints on Future Aggregate Quarrying
Introduction

4.1

An important aspect of this feasibility study has been to take stock of the various
constraints and opportunities within which any long term strategy for future aggregates
quarrying and restoration would need to be defined. This chapter considers the
constraints, i.e. things which would restrict either the geographical extent or phasing of
future quarrying activity and/or the type of restoration and after-use that may be
considered appropriate, bearing in mind the over-arching concept of seeking to
optimise ecosystem services. In many cases, the opportunities are closely related to
the same issues: the lack of constraint or the proven capability to deal with a constraint
often creates a potential opportunity – not just for quarrying, but also for the creation of
environmental, economic and social benefits, and for the optimisation of ecosystem
services. These, however, are dealt with in Chapter 5.

4.2

The information presented below is based on a desk study review and Geographical
Information System (GIS) analysis of readily available data regarding each of the
constraints, but also takes account of the views of representatives of the various
stakeholder organisations (as listed in the acknowledgements at the beginning of the
report) which were consulted during the course of the study.

Geological Factors
4.3

Minerals can only be worked where they are found. In the case of aggregate quarrying
in the Mendips, this equates to an almost absolute restriction of quarrying to the surface
(or near-surface) outcrops of Carboniferous Limestone and Silurian volcanic rocks. The
limestones provide general purpose (including concreting) aggregate, while the volcanic
rocks (andesites and tuffs) provide more specialist wearing course aggregate for road
construction. The intervening Devonian ‘Old Red Sandstones’ are not generally used
as aggregate, although they have in the past been utilised as unbound aggregates for
farm access tracks and similar applications.

4.4

All of these formations generally occur as steeply dipping strata, which is why they are
generally exploitable only within those areas where they crop out at the surface or
beneath thin superficial deposits. The main exception to this occurs in areas where the
Carboniferous and older rocks are overlain unconformably by much younger and
weaker Triassic and/or Jurassic strata. This occurs, for example, in the far east of the
Mendips (where the Carboniferous rocks dip beneath a cover of Jurassic limestones
and clays) and in parts of the central Mendips (where the Carboniferous strata are
locally concealed beneath Triassic ‘wadi’ deposits of dolomitic conglomerate and
breccia). In all of these areas, the economic viability of quarrying is directly influenced
by the ratio of overburden to mineral, with abrupt limits being applicable where major
faults result in a sudden increase in overburden thickness. This applies, for example,
along the Cranmore Fault and the Leighton Fault, which together define the southern
limit of potential quarrying activity in the area to the south of Torr Quarry, and along the
Downhead Fault which marks the eastern outcrop limit of the Silurian volcanic rocks
currently exploited at Moons Hill quarry.

4.5

More generally, the limiting thickness of overburden will depend on the thickness of
underlying mineral that can be exploited. This, in turn, will depend on the quarrying and
restoration proposals that are envisaged. For example, proposals which involve a
progressive restriction in the depth of excavation towards the margins of a quarry (in the
interests of creating more versatile (less steep) topography on final restoration) will
inevitably restrict the extent to which conventional quarrying can progress into areas
where the mineral reserves are more deeply buried.
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4.6

Where this occurs, the possibility remains of gaining access to deeper reserves by
underground mining at some future date, but only if and when the economic viability of
such operations improves.

Figure 4.1: Jurassic strata resting unconformably upon more steeply dipping Carboniferous
Limestone strata, Coleman’s Quarry

4.7

More subtle geological constraints apply where the Carboniferous limestones of the
“Black Rock Limestone” subgroup give way to underlying interbedded limestones and
shales of the “Avon Group”. This occurs, for example, on either side of the Beacon Hill
Pericline structure in the eastern Mendips: to the north of Torr, Asham and Westdown
quarries, and to the south of Whatley and Halecombe quarries.

4.8

In greater detail, the geotechnical characteristics and geological structure of the
Carboniferous limestones and Silurian volcanic strata have an extremely important role
to play in the way in which the deposits can most efficiently be worked. The nature and
degree of faulting within the rock, together with secondary mineralisation along major
joints and fault planes, and the occurrence of both open and infilled karstic dissolution
features within the limestone all have a bearing on the viability of extraction and on the
proportion of ‘waste’ or unsaleable arisings. These various issues have been
discussed in general terms with quarry operators and have influenced the preliminary
designs discussed with consultees, but would need to be considered in much greater
detail before such designs can be finalised and taken forward for assessment as part of
any long term plan.
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Figure 4.2: Infilled karstic solution features, Whatley Quarry

4.9

Similarly, there is a need for much greater understanding, than currently exists, of
hydrogeological conditions – the way in which groundwater is stored within and moves
through the various geological strata. The Carboniferous limestone of the Mendip Hills
is a principal aquifer and supports a number of licensed groundwater abstractions for
both public and private water supplies. Constraints relating to the groundwater Source
Protection Zones around these abstraction points are discussed separately under the
heading of water environment constraints, below.

Planning Policy Constraints
4.10

Current planning policies of most direct relevance to aggregate extraction in the Mendip
Hills are set out in the Somerset County Council Minerals Local Plan (MLP) for the
period 1997 – 2011 (adopted April 2004). This will be replaced, in due course, by the
emerging Minerals Development Framework, for which the Core Strategy is currently
being developed.
Strategic policy constraints on future mineral extraction

4.11

Chapter 6 of the MLP sets out an overall strategy for the future supply of crushed rock
aggregates in Somerset. This includes the current landbank policy (M34) which, as
discussed earlier (in Chapter 2), provides for a minimum 15 year landbank of permitted
crushed rock reserves to be maintained throughout the Plan period. In recognition of
the excessive landbank which currently exists in the county, strategic policy M35 seeks
to prevent the release of additional crushed rock reserves unless, in exceptional
circumstances, there is a demonstrable need which cannot be met from existing
permitted sources of supply. Policy M36 seeks to reduce the size of the landbank
through the closure of dormant sites which are unlikely to be capable of being worked in
accordance with modern conditions (however, as explained in Chapter 2, such sites are
no longer included in landbank calculations).

4.12

Policy M38 recognises the strategic nature of the potential conflict between aggregate
extraction and the water environment. It does so particularly (but not only) in relation to
the derogation of public water supply sources, and sets a number of very rigorous
conditions which must be met before applications for mineral extraction below the water
table will be permitted.
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Policies on Quarry Restoration
4.13

Policies M17, M18 and M19 in Chapter 4 of the MLP set out procedural requirements in
relation to the reclamation and after-use of mineral workings within the County.
Reclamation covers initial soil-stripping and storage, removal of quarry buildings and
plat, the creation of final landforms and the placement of overburden, soils and soilforming materials on completion (or as part of a ‘rolling’ restoration programme in
parallel with continued excavation in other parts of the site), and aftercare to ensure
that planting schemes for example are given a good chance of survival and that the
former quarry site is set up for its intended after use. Policy M17 relates to the need for
proposals for mineral extraction to be accompanied by satisfactory reclamation and
after-use proposals, and for these, as far as possible, to generate environmental
improvements and to leave a landform suitable for a beneficial after-use. Policy M18
sets out a requirement for a five year period of aftercare7, in the case of proposals for
restoration to agriculture, forestry or amenity (including nature conservation); and Policy
M19 specifies a requirement for the applicant to provide satisfactory information on the
financial budget available for restoration and after use.

4.14

An additional and more strategic policy on reclamation (M39), specifically relating to
crushed rock aggregates, is found in Chapter 6 of the Plan, and is focused specifically
on the issue of avoiding the proliferation of deep, steep sided water-filled holes on the
completion of excavation. The policy states that the MPA will seek to achieve a range
of final landforms with a balance of areas left above and below the water table. The
explanatory text which accompanies this policy highlights the need for a long term
strategy to deal with the reclamation and after use of the east Mendip quarries, in
particular. The present study is aligned directly with this requirement.
Policies on other factors that would constrain mineral working

4.15

The MLP contains a series of more detailed policies (M1 to M16) dealing with the
protection of specific aspects of the environment (landscape, nature conservation,
historic environment, water environment, agricultural land, and public rights of way).
Many of these policies relate to designated or at least mapped constraints of one kind
or another (many of which are protected by European and/or national legislation) and
set out how the MPA will deal with proposals that may affect these features. Further
details of these various environmental constraints (but not the policies) are given in the
following sections.

4.16

The MLP also contains a separate series of policies (M20 to M28) dealing with specific
types of impacts, including dust, lighting, traffic, noise, blasting vibrations, stability of
surface mineral workings & tips, the disposal of mineral wastes, and cumulative
impacts. For the most part these build on national policy statements within MPS2.
None of these can be mapped as constraints and most of them can be successfully
mitigated. They are therefore generally not strategic issues and are not considered
further in this report.

Landscape Constraints
4.17

7

The primary landscape designation within the Mendip Hills is the Area of Outstanding
Natural Beauty (AONB), designated in 1972. The AONB covers virtually the whole of
the Mendips to the west of the A39 between Wells and Chewton Mendip, together with
a small extension of this area to the east of the A39 immediately north of Wells, and a
much larger extension to the north of the Mendips between Chewton Mendip and
Burrington (see Figure 4.3, below).

where necessary, planning obligations can be used to extend the aftercare period to ensure the success of reclamation scheme.
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Figure 4.3: Extent of the Mendip Hills Area of Outstanding Natural Beauty and the Mendip
Hills Character Area, shown in relation to existing quarry permissions

4.18

Also shown on Figure 4.3 is the boundary of the Mendip Hills Character Area, as
defined by Natural England. This boundary reflects a combination of geological,
topographic and landscape character criteria which, together, help to define what is
generally understood to be ‘The Mendip Hills’. The boundary is not, in itself, linked to
any particular status or policy requirements, but it forms a useful context and locational
reference.

4.19

The AONB includes the quarries which lie to the north of Cheddar in the western
Mendips (Callow Rock, Shipham Hill and Battscombe), but excludes the area of more
intensive quarrying activity in the Eastern Mendips between Gurney Slade and Frome.
It follows that opportunities for future quarrying activity will generally be greater outside
the AONB boundary than within it.

4.20

The Mendip Society (2005), among others, has argued that the AONB boundary should
be revised to include areas to the east of the A39 where they suggest it has been
shown (by a Mendip wide landscape assessment carried out by the former Countryside
Commission in 1996), that the landscape character zones of the existing AONB
continue beyond the AONB boundary. Eastern Mendip is described by the Society as:
“a more domesticated landscape, packed with historical references, nationally important
ash woodlands and meadows, designed landscapes and fine, old settlements such as
Mells. This is a landscape important in terms of geodiversity and biodiversity”. Whilst
these observations seem perfectly reasonable, the inference that the landscape here is
comparable in quality with that within the AONB boundary conflicts with the
observations made in the original designation report (see para. 2.11, above).
Nevertheless, any proposals for future quarrying in this area, whilst being less
constrained than within the current AONB boundary, would need to respect these
important landscape characteristics. They would also need to contribute to, rather than
detract from, the area’s biodiversity, geodiversity and historic environment interests.

Natural Environment Constraints
4.21

A wide range of natural environment designations occur within the Mendips, including
Special Areas of Conservation (SACs), Special Protection Areas (SPAs), Sites of
Special Scientific Interest (SSSIs), National Nature Reserves (NNRs), Local Nature
Reserves (LNRs), County Wildlife Sites and Regionally Important Geological and
Geomorphological Sites (RIGS). The spatial distribution of these, together with the
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Mendips Character area and major settlements as reference points, are shown in
Figure 4.4, below. Note that, in many cases, individual sites are covered by multiple
designations. Where this is the case, the most important (European) designations are
uppermost in the GIS hierarchy from which the map extract was produced, and
therefore mask national and local designations.

SPA

SAC

County
Wildlife
Sites

SSSI

Ancient
Woodland

Local
Geology
Sites

Figure 4.4: Extent of natural environment designations within and around the Mendips

4.22

Consultation with Natural England, Somerset Wildlife Trust and Somerset County
Council has confirmed that quarrying should aim to avoid these designated areas (with
the exception of geological SSSIs and RIGS, where Natural England confirm that there
may be scope for enhancing rather than damaging the designation as a result of further
quarrying and restoration). The same consultees have also drawn attention to the need
for avoiding or mitigating potential impacts on these sites which may derive from
quarrying outside the designation boundaries. In the case of European designated
sites this would be subject to the requirements of a Habitat Regulations Assessment.
For other sites the need for assessment and mitigation would be identified in the
scoping of EIA requirements.

4.23

Specific mention was made by consultees of the need to maintain or create wildlife
corridors, and also to maintain undisturbed foraging areas and/or to provide
compensatory foraging areas linked to habitat networks, used by wildlife which inhabit
those areas, in particular to meet the EC 'Habitats Directive' (1992) requirements of
'Favourable Conservation Status', defined in Article 2, for Annex IV species
(notably bats).

Historic Environment Constraints
4.24

Mapped historic environment constraints include Scheduled Ancient Monuments, Listed
Buildings, and Historic Parks & Gardens, the distribution of which is shown in Figure
4.5, below. As noted earlier, however, in most parts of the country, a great deal of
additional archaeological evidence remains undiscovered until such time as more
detailed surveys are undertaken, usually prior to and in conjunction with proposed
mineral development. For this reason, before continuing with ‘Phase II’ of this project,
or as part of it, English Heritage have suggested that they would wish to commission
remote sensing and walk-over surveys of the areas that any long term strategy might
eventually focus upon, so as to determine the likelihood of any additional
archaeological features being found.
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Figure 4.5: Extent of Scheduled Ancient Monuments and Historic Parks & Gardens
within and around the Mendips

4.25

English Heritage also pointed out the need avoid historic environment features being
affected by those impacts of quarrying which extend beyond the quarry boundaries (i.e.
depending on circumstances, and on the options available for mitigation, quarrying
close to protected sites may not be acceptable). English Heritage also noted, however,
that, not all historic and archaeological features need to be preserved at all costs, and
there is usually scope for sacrificing some features in recognition of the wider gains in
contextual historic evidence that can be achieved through pre-extraction surveys and
during excavation.

Water Environment Constraints
4.26

Perhaps the most significant conflict to be faced by quarrying in the Mendips is that
posed by the water environment. This is because, as well as being a strategically
important source of construction aggregates, the Mendips also provide strategically
important groundwater resources which are used to supply the Bristol area, in
particular, with drinking water.

4.27

Figure 4.6, below, illustrates those parts of the principal aquifers (the Carboniferous
Limestone and, in the eastern part of the area, the overlying Jurassic Inferior Oolite
aquifer) and adjoining strata which are classified by the Environment Agency as Source
Protection Zones 1, 2 and 3, with respect to public water supply abstraction wells. In
addition, the map shows the distribution of a quite separate aspect of the water
environment: the areas liable to flooding.
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Figure 4.6: Extent of groundwater source protection zones and flood zones
within and around the Mendips

4.28

Source Protection Zones (SPZ) are defined on the basis of known or estimated travel
times of groundwater flowing towards the various abstraction wells or springs. Within
the innermost zone (SPZ 1), closest to each source, Environment Agency policy is to
normally object in principle to any application for new development that may physically
disturb the aquifer. Whilst this would seem to imply an absolute constraint on quarrying
in such areas, in practice this need not be the case. Environment Agency objections
are one of many points of view which Mineral Planning Authorities have to balance in
reaching decisions on the grant of planning permissions for mineral extraction. If there
is a compelling need for quarrying in the area, and the quarry operator is able to
provide an acceptable means of ensuring that the water supply source is either
protected from derogation or compensated (e.g. by the provision of water from a new
source at the operator’s expense), then quarrying can still take place within Source
Protection Zones. Such arrangements already exist at all of the deep limestone
quarries in Eastern Mendip, and are formalised in complex ‘Section 106’ legal
agreements.

4.29

Bristol Water has confirmed that, notwithstanding a current dispute regarding one of the
existing quarries, this generally provides an acceptable solution and need not preclude
the consideration of future quarrying within the Mendips aquifers. Both Bristol Water
and the Environment Agency’s consultees on this project have also confirmed that both
compensation storage reservoirs and flooded excavations can provide acceptable
sources of public water supply.

4.30

As noted earlier, the effects of quarrying on the water environment can extend beyond
the quarry boundaries, particularly where there is a need for ‘dewatering’ to enable the
quarry to extend below the water table. Unless the effect is mitigated, this results in
groundwater levels being drawn down within a ‘zone of influence’ (or cone of
depression) around the quarry. The Environment Agency has pointed out that some of
the major difficulties in long term planning for aggregate extraction within the Mendips
relate to the uncertainties associated with dewatering impacts. The karstic nature of the
Carboniferous Limestone aquifer is such that impacts are extremely difficult to predict.
As a consequence, the precautionary approach has been applied to all quarry planning
permissions within the aquifer, with a general policy (in recent years) of applying
relatively crude depth restrictions and ‘one bench at a time’ downward extensions,
whilst monitoring in great detail to progressively increase the understanding of the
groundwater regime. As a direct consequence of the increase in knowledge and being
achieved, and increased confidence in monitoring results and mitigation measures as a
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result of growing experience, there may now be scope for more sophisticated and less
restrictive development control policies to be applied. Nevertheless, in recognition of
the more general need for the water environment in this area to be better understood,
the Environment Agency recently commissioned a ‘groundwater conceptualisation’
project for the Mendips, which aims to bring together all available groundwater
monitoring data into a single, accessible database. This is likely to be a major step
forward in understanding but it is the Agency’s view that significant uncertainties are still
likely to remain for many decades to come, and will need to be factored in to any long
term quarrying strategy.
4.31

In addition to, but compounded by the uncertainties relating to groundwater conditions
in the Mendips, another uncertainty faced by quarry operators relates to the new
abstraction licensing regime for quarry dewatering operations. Such operations have
traditionally been exempt from licensing requirements, but those exemptions are now
being lifted by the provisions of the Water Act 2003. Subject to regulations which are
currently due to be issued in 2009, quarry operators will in future need to obtain an
abstraction licence (in addition to the existing need for planning permission) in order to
continue (or begin) dewatering. As discussed in more detail in a recent ALSF – funded
research report by Thompson & Howarth (2007), this will give the Environment Agency
much greater control over deep quarrying than it previously had, with the ability to
refuse, revoke or reduce the scale of abstraction licences in future years, if this is
justified by the need to conserve water resources.

Existing Built Development & Infrastructure
4.32

For the purposes of developing a possible long term strategy for quarrying in the
Mendips it has been assumed that this would avoid extraction within or in close
proximity to existing urban areas and rural settlements.

4.33

In some cases it may be necessary to consider quarrying in areas where there are
isolated farms or other buildings, but this could only be done with the agreement of the
land and property owners concerned.

4.34

Similarly, it may in some cases be necessary to consider the diversion of existing roads
and footpaths, at the quarry operator’s expense, and subject to the necessary
permissions from the local authorities concerned

Other Land Use and Land Ownership Constraints
4.35

Other constraints that need to be taken into account in planning any long term
quarrying strategy include areas of the ‘best and most versatile’ agricultural land, areas
of common land, National Trust land, Forestry Commission land, and any land in private
ownership that is not controlled by the quarry operators. Information on some of these
constraints are included within the Geographic Information System and have been
taken into account in developing preliminary scheme designs, but others (including
common land and private ownership) still need to be assessed.

Land Allocations, Proposed Development & Infrastructure
4.36

A review of the current Mendip District Local Plan reveals that allocations for future
development are almost entirely located within or on the fringes of existing urban
development or rural settlements and therefore do not significantly add to the
constraints already associated with those areas.
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5.

Opportunities for Environmental Improvement Afforded
by Quarrying and Restoration
Introduction

5.1

As noted in Chapter three, above, although quarrying has the potential to cause
adverse effects on a wide range of ecosystem services, the restoration of quarries has
the potential for creating an equally wide range of environmental improvements,
especially if it is planned with this in mind and in close liaison with the local communities
and key stakeholders involved. This chapter briefly summarises the main opportunities
that exist and which could usefully be incorporated into a long term strategy for
quarrying and restoration.

Landscape Improvement
5.2

Quarrying provides a mechanism for reshaping the land. A fundamental aspect of the
concept being developed in this study is that this mechanism can be harnessed to
shape the land in a way which provides optimum benefits. There may be areas, outside
the AONB, where quarrying can be used to create landscape improvements – at least
by comparison with the likely consequences of alternative quarrying scenarios
associated with existing shorter-term policies.
Areas with existing landscape
designations, such as the AONB, and some other areas with distinctive features which
contribute to a high landscape value, are likely to continue to be recognised as such for
a very long time to come, and would not be considered by the MPA as suitable areas
for quarrying.

5.3

The creation of ‘designer landscapes’ in unconstrained areas should ideally be
integrated with geodiversity and biodiversity enhancements, as discussed below,

Habitat Creation and Biodiversity Enhancement
5.4

Quarries, in general, provide opportunities for creating new habitats which represent the
early stages of succession, and are particularly important for those species which are
unable to compete with the nutrient-exploiting coarse species associated with deeper
soils and ‘improved’ agricultural land. Reports by Davis (2006) and by Gilbert & White
provide very useful reviews of the opportunities available.

5.5

Many of the currently active quarries within the Mendips already have restoration
schemes which incorporate habitat creation and biodiversity enhancement. The
scheme for Torr Quarry, for example, is specifically designed to follow the objectives of
the Mendip Biodiversity Action Plan (BAP), including those relating to ‘High Biodiversity
Areas’ (HBAs), which are intended to reverse the fragmentation and reduction of seminatural habitats in the area. Asham Wood and the Mells Valley, adjacent to the quarry,
already qualify as High Biodiversity Areas, and the restoration proposals seek to
complement these by providing a mosaic of typical semi-natural habitats ranging from
limestone grasslands to Ash woodland on steep, boulder-strewn slopes, comparable to
those alongside Whatley Brook through the Leighton Hanging.

5.6

Quarrying below the water table presents both challenges and opportunities for
biodiversity enhancement.
Optimum biodiversity gains are generally achieved by
maximising the area of shallow water margins, but this may conflict with other potential
benefits relating to water supply and recreation (see Ellis et al 2007, and Thompson et
al 2008 for further details), and a diversity of water-based restoration schemes may be
more appropriate than seeking always to create shallow water.
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Improved Exposure and Utilisation of Geodiversity Assets
5.7

Quarrying provides excellent opportunities for the creation and management of
geological exposures, for the benefit of education, research and general ‘amenity’. The
guide to good practice by Thompson et al (2006) on developing ‘company Geodiversity
Action Plans’ (cGAPs), provides a concise review of the benefits to be gained, both by
aggregate companies and their local community contacts, from developing geodiversity
opportunities within both active and restored quarries. Other recent ALSF-funded work
by David Roche GeoConsulting (2004) has provided more detailed geodiversity
information for a selection of active aggregate quarries within Somerset.

5.8

Natural England is currently focusing its geodiversity work on the integration of
geodiversity within the wider landscape, with particular reference to the requirements of
the European Landscape Convention and the UK Geodiversity Action Plan (see Harris
et al, 2009). In this context, especially, the concept of long term planning for aggregate
extraction provides opportunities for developing links between the natural and quarried
landscapes, and associated geological exposures. Such links may be manifest through
geodiversity trails, booklets and interpretation boards, and could contribute significantly
to the ambition of the Mendips AONB service to apply for European Geopark status, for
the whole of the Mendip Hills, not just the AONB itself.

Enhanced Control of Water Supply
5.9

As noted in the preceding Chapter, quarrying can have a range of potential adverse
impacts on the water environment, including the risk of derogating public supply
sources which depend on groundwater within the limestone aquifer. But it can also
create longer-term opportunities for the storage of much greater volumes of water within
flooded quarries, on completion of excavation. In the past, the Environment Agency
has been unconvinced by such proposals, pointing out the increased theoretical risk of
contamination of open water bodies, and the difficulties that may be associated with
renewed drawdown of the water table each time such reservoirs are called upon to
supply large volumes of drinking water during times of drought. More recently, the
Agency’s stance appears to have shifted, and the representatives consulted in this
study noted that, for large quarries, the amount of drawdown needed to supply large
volumes would generally be small.

5.10

Recent ALSF-funded research for Somerset County Council (Connelly et al. 2004) has,
among other things, examined the feasibility of using flooded excavations in the Mendip
Hills as potential water supply sources, primarily from the point of view of water quality.
Referring largely to the results of an earlier unpublished MIRO study, Connelly et al
found that quarry lakes in the East Mendips could potentially be used as a water
resource without excessive treatment.

5.11

Bristol Water, which operates all of the public supply sources within the study area,
were also content with the notion of flooded quarries being used as future supply
sources, provided that adequate control can be maintained on contamination risks. In
the case of deep lakes, these risks include the effects of water stratification, which can
result in poor water quality at depth, and the risk of this stratification being overturned,
periodically, bringing deeper water to the surface and necessitating additional
treatment. Such risks are influenced, among other things, by exposure of the surface to
strong prevailing winds. In this respect, certain quarries may therefore prove to be
more suitable as future storage reservoirs than others. At Halecombe, Whatley and
Gurney Slade, for example, historical quarrying activity has created steep sided deep
excavations where the exposed water surface would be sheltered to a large extent from
prevailing winds.
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Increased Understanding of the Historic Environment
5.12

As noted in the preceding chapter, provided that quarrying is undertaken in such a way
that the most important archaeological sites and features are preserved, and adequate
provision is made for the investigation and recording of archaeological evidence prior to
extraction, there are opportunities for net historic environment benefits to be gained
through the development of improved understanding and ‘outreach’ initiatives. English
Heritage has expressed a keen interest in being closely involved with Phase II of this
project, with a view to commissioning complementary desk studies and walk-over
surveys, to inform the proposed long term strategy.

Opportunities for New Development & Infrastructure
5.13

Quarrying can provide opportunities for subsequent built development (residential,
industrial or commercial, including the provision of renewable energy infrastructure such
as small scale Hydro-Electric Power schemes and wind turbines) – at least within areas
that remain above (or are restored above) the final groundwater table. Whether or not
any of these potential after uses are seen as benefits will depend to a very large extent
on local community views on the matter. Members of the Mendip Quarry Advisory
Group (MQAG) have pointed out that, in rural areas such as the Mendip Hills, there is
likely to be significant opposition to such proposals, especially by comparison with
alternative schemes which are more in keeping with the general tranquillity and low
population density of the area.

Improved Highways & Footpaths
5.14

Although quarrying proposals sometimes entail the removal (‘stopping up’) or diversion
of roads and footpaths, they equally provide opportunities for creating improvements to
the overall highways, cycle ways and public rights of way networks, for example by
improving the width, alignments and overall safety of roads, and by increasing the
number and overall length of footpaths and bridleways. In order to enhance ecosystem
services, such improvements can be built in to the overall design concept from the
outset.

Increased Emphasis on Rail Transportation
5.15

Long term planning increases the likelihood of the investments needed to increase the
proportion of aggregates output from the Mendips that are transported by rail, rather
than road. One of the concepts discussed during this preliminary study is that of linking
the active permissions at Coleman’s quarry, and the dormant permissions at the
adjoining Westdown Farm and Cloford sites, via conveyor, to the processing facilities
and railhead at Torr Works. Another possibility that could be explored, in Phase II of
the project, is that of establishing new rail links to other sites elsewhere in the Mendips

New Opportunities for Recreation and Amenity
5.16

Quarry restoration, especially when carried out on a landscape scale, offers
considerable scope for providing greatly increased access to the countryside including
informal walks and more organised outdoor activities such as climbing, orienteering,
geotourism, ecotourism, angling and non-motorised watersports. Whatley Quarry, for
example, might be seen as an ideal location for a well sheltered, linear rowing course,
whilst broader lakes in excavations such as Torr Quarry might be suited to sailing,
windsurfing and angling.
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Opportunities for Agriculture and Forestry
5.17

The scope for these ‘traditional’ restoration options for former quarries is very limited
under the present policy regime which, as explained in Chapter 2, is likely to encourage
operators to maximise their resources by quarrying up to the limits of their permission
boundaries to create steep-sided water-filled holes. A longer term strategy would
provide much greater scope for some of the land to be restored to more gentle slopes
that are more suitable for agriculture and forestry after-uses.

5.18

In developing such options, consideration will need to be given to the effects of future
climate change and the possibilities of alternative forms of agriculture. For example,
shallow limestone soils on terraced south-facing slopes could prove to be ideal for the
development of vineyards in future years.

Enhanced Provision for Education
5.19

The recent success of the Mendips Earth Science Study Centre, built at the edge of a
restored lake at Moon’s Hill Quarry, provides an indication of the scope for generating
educational benefits within both active and former quarries. This scope could be
greatly enhanced in future years through the development of educational geodiversity,
biodiversity and historic environment trails within and around the various quarries and,
perhaps, in association with the possible move towards European Geopark status (see
above).

Opportunities for Tourism
5.20

Although the Mendip Hills is an important tourist destination, the main focus in terms of
visitor numbers is on Cheddar, Cheddar Gorge and other parts of the AONB. Tourism
within the eastern Mendips is relatively low-key, perhaps not least because of the
various impacts of existing quarries. Paradoxically, a longer term quarrying and
restoration strategy could help to reverse this effect, by creating new landscaped areas
with in-built tourist attractions, including many of the features discussed in this chapter
(i.e. enhanced opportunities for outdoor recreation and countryside access, and
educational initiatives linked to geodiversity, biodiversity and the historic environment).
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6.

Developing a Long Term Quarrying and Restoration
Strategy for the Mendip Hills
Introduction

6.1

The preceding chapters have shown that:
o

There is likely to be an ongoing need for aggregates extraction in the Mendips
for the foreseeable future;

o

Current planning policies will maintain the focus of quarrying activity on existing
sites and, with some notable exceptions, will progressively transform parts of the
landscape into a disjointed pattern of deep, steep-sided water-filled holes with
limited after-use potential and with isolated, rather than inter-connected habitats;

o

Whilst steep sided flooded quarries do offer a number of benefits in terms of
ecosystem services, much greater benefit, overall, is likely to be gained from a
greater diversity of final landforms, restoration designs and after-use options;

o

Although there are substantial constraints on quarrying within the Mendips,
there remains considerable scope for future working beyond the boundaries of
existing active permissions, without encroaching on designated, protected sites;

o

Although quarrying can have adverse impacts on ecosystem services beyond
the limits of extraction, particularly with regard to dust, vibration, traffic,
landscape, wildlife and the water environment, the capabilities for limiting and/or
mitigating these effects are now much greater than was previously the case; and

o

By taking a strategic, longer-term approach, there are considerable opportunities
for creating environmental, economic and social benefits, both to local
communities and to wider society, through carefully planned quarrying,
restoration and after-use.

6.2

It is also the case that virtually all of the consultees with which the project has been
discussed (as listed in the acknowledgements section at the start of this report) have
been strongly in favour of the concept of long term planning for future quarrying activity
in the Mendips, albeit with a number of specific reservations regarding particular issues
which the strategy would need to (and would be able to) accommodate. Only one of
the individuals consulted to date has expressed opposition to the notion of a long term
strategy, this being for the reasons given in paragraphs 2.23 and 2.25 at the end of
Chapter 2.

6.3

On balance, it therefore makes sense to consider the development of a long term
strategy that is guided by the over-arching objective of securing a steady and sufficient
supply of construction aggregates whilst minimising future adverse impacts, optimising
beneficial effects on ecosystem services, and working closely with the local
communities involved.

6.4

This chapter sets out in more detail the broad design criteria for developing such a
strategy, based on the consultation responses obtained during the course of the study
(as reported in the preceding chapters). It then considers how the Ecosystems
Approach could be embedded within the design process and used to compare the likely
outcome of the strategy with alternative scenarios.
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Provisional Broad Design Criteria for a Long Term Strategy
6.5

Based on discussions with a wide range of relevant consultees (and notwithstanding
that additional suggestions may still be received from other interest groups in response
to this preliminary study), the broad criteria with which a long term strategy for future
quarrying and restoration in the Mendips should aim to comply are that the strategy
should:
1. Allow for the continued provision of aggregates from the Mendips in accordance
with the Government’s prevailing National and Regional Guidelines for
Aggregates Provision in England, and with advice from the South West Regional
Aggregates Working Party regarding sub-regional apportionment;
2. Aim to cover a period of at least 50 and up to 100 years, and be based on the
working assumption that the total demand over that period will average 13Mt per
annum from all active units within the Mendips. (In practice, if the actual demand
rises above or falls below this level, the strategy will (respectively) reflect a
shorter or longer period of time. Equally, if the next phase of research
demonstrates that this rate of supply cannot be sustained over the very long term,
both the strategy and Government Guidelines may ultimately need to change);
3. Identify areas within which proposals for extraction are likely to be permitted
(subject to need), provided that they are in accordance with the strategy, but
without conferring any permission for extraction;
4. Seek to avoid new permissions for quarrying within areas protected by National
and European Designations (which in this area comprise the AONB, SACs,
SSSIs, and National Nature Reserves);
5. Seek to avoid all quarrying within or in areas close to these and other
environmental designations unless the impacts on the integrity of those sites can
be adequately controlled or mitigated;
6. Seek to avoid new permissions for quarrying in close proximity to existing
settlements and buildings except (in the case of individual buildings which are not
subject to protection by English Heritage), where they are owned by the quarry
operators;
7. Seek to enhance, and demonstrate a net improvement overall, in ecosystem
services, when compared with alternative scenarios, including the option of
maintaining existing policies;
8. Identify the broad requirements for final landforms and restoration which future
quarrying would need to work towards in specific areas in order to achieve these
improvements. This should include landscape-scale concepts of sympathetic
landform design, the overall provision of a diverse range of beneficial after-uses,
and requirements for progressive restoration being carried out (as far as possible)
during the working life of each quarry; and
9. Incorporate sufficient flexibility for the strategy to adapt to future circumstances,
including innovative, future restoration concepts which may be able to provide
additional or greater net benefits.

6.6

Clearly, other Development Control criteria would also need to apply to individual
applications for future mineral permissions, depending on local circumstances and
issues, and these would be for policies within the emerging Core Strategy to address. It
is suggested, however, that for proposals which are in accordance with the overall
strategy, and which fall within the geographical areas identified in the long term plan,
there should be a presumption in favour of mineral development, as and when there is
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a demonstrable need for further permissions (e.g. when dictated by the prevailing
landbank policy and sub-regional apportionments or exceptional upturns in demand).

Provisional Outline Design Concepts
6.7

During the course of this research, a number of provisional design concepts which
would meet the above criteria have been discussed with a wide range of consultees.
These have illustrated how future demand for aggregate production in the Mendips
might be accommodated by the lateral expansion and/or deepening of existing quarries
and/or by the creation of one or more new ‘greenfield’ quarries in locations where
suitable geology occurs in areas with minimal or no environmental constraints.

6.8

In ‘Phase II’ of this project, subject to funding, these preliminary design concepts will be
discussed in more detail with the project steering group, in order to reach a consensus
on the spatial distribution and approximate 3-dimensional form of future quarrying that
would best meet the above design criteria. Such designs, and the restoration and
after-use opportunities which they provide, will then form the basis for a comparative
Ecosystems Assessment of alternative policy scenarios, as discussed below.

6.9

It is emphasised, however, that, whatever designs are taken forward for assessment,
they will necessarily be of an illustrative nature, intended simply to demonstrate the
nature and scale of any net benefits to ecosystem services which might be capable of
being achieved by long term planned approach.

6.10

Both the illustrative designs and the findings of the comparative assessment would then
be subject to a rigorous programme of local community and stakeholder consultation in
order to further refine both the designs and the assessment, in Phase III of the project,
commencing in April 2010.

Methodologies for Assessing Ecosystem Services
6.11

The production of an ecosystem services inventory, as illustrated in Table 2.2 in
Chapter 2, above, is a necessary starting point for any assessment of ecosystem
services relating to a particular area. Once the relevant services have been identified,
these can then be characterised either descriptively or more quantitatively, depending
on what needs to be done and what information is likely to be available.

6.12

Attempting to quantify the value that an ecosystem service provides or the changes in
ecosystem service provision, condition or value arising from policy- or decision-making
can be a very intricate process where services do not have a direct market value. The
complexity of interactions between ecosystem services and the potential difficulty in
isolating single or suites of services for the purpose of valuation was highlighted in a
study by Collingwood Environmental Planning (2008), which raised concerns about the
ability to accurately and consistently value ecosystem services in monetary terms.
Other studies within Defra’s Natural Environment Policy research programme (e.g.
Eftec, 2006) have shown that it is often better to use marginal valuation techniques
which consider the implications of a plan or policy in terms of the changes to ecosystem
service provision that might result from it, rather than using a total or absolute valuation
exercise incorporating economic and non-economic valuation8.

6.13

Network models and scenario analysis are examples of tools which can be used to
assess the likely effects of plans or development proposals on ecosystem services.
Both were found to be a useful component of an EsA-based assessment methodology
in the study by Collingwood Environmental Planning, as they can be easily understood

8
Economic valuation attempts to quantify changes in the state of the environment in monetary terms. Non-economic valuation
explores how opinions are formed or preferences expressed in ways other than money.
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by planners and stakeholders due to their qualitative approach to ecosystem service
assessment.
6.14

Network models are the output of network analysis, which is the process of tracing the
links and interaction pathways between ecosystem services. This is potentially
beneficial to the planning process as it helps to identify where cumulative environmental
stresses may occur. Network models can be combined with GIS data collation and
presentation to enable the definition and spatial mapping of ecosystem services. The
process can also become highly complex, however, because of the intrinsic interdependency of many ecosystem services.

6.15

Scenario analysis can be used in conjunction with network analysis or without it, and
with quantitative and/or qualitative data. It is commonly used in strategy formulation and
decision-making – e.g. with regard to flooding and coastal defence projects where
alternative policy scenarios involving some form of action or intervention are compared
with a ‘baseline’ or ‘do nothing’ scenario. It also forms the basis of Environmental
Impact Assessment (EIA) and Strategic Environmental Assessment (SEA) where the
likely effects of a proposed development (or Plan) are compared with existing (baseline)
conditions and/or with alternative development scenarios or strategies. In each of
these examples the comparisons are usually made by appropriate experts in the
relevant fields but are then reviewed by the appropriate authority, with input from
various statutory consultees. In the case of planning applications, the final decisions
are made by a committee of elected members, informed by the various expert views,
local community consultation and officer recommendations.
In the case of
Development Plans, the local authority is again responsible for recommending its
preferred option but the final outcome is judged by a Planning Inspector.

6.16

Scenario analysis is therefore an ideally suited mechanism for embedding the
Ecosystems Approach into spatial planning, whether in connection with minerals or
other forms of development. The key question is then whether to attempt to use
quantitative and/or qualitative comparisons. The following sections discuss these
alternatives in the context of comparing scenarios for a long term minerals planning
strategy in the Mendips.
Quantitative Comparison, Using Standardised ‘Indicators’

6.17

One approach would be to identify specific ‘indicators’ to represent each of the
ecosystem services and to use available data to quantify the condition of each one and,
perhaps, trends in condition over time. In some cases, indicators may be able to be
used which are consistent with those used for other purposes, such as monitoring
against UKBAP targets9. More generally, however, this approach is likely to be difficult
to implement, because of the large range of indicators required to cover all ecosystem
services, and because of the lack of readily available data for any given study area for a
large proportion of the suggested indicators.

6.18

As noted above, quantification of ecosystem services can be very difficult to achieve,
and other previous studies (e.g. Wildfowl & Wetlands Trust (2008) have also identified a
lack of data for key parameters during ecosystem service valuation and assessment
processes. Whilst the necessary data, and corresponding assessment and monitoring
protocols might eventually become available in future years, subject to Government
investment in the necessary programmes of monitoring and research, it is not a
practical proposition for the comparison of alternative development scenarios in Phase
II of this project.

9

http://www.jncc.gov.uk/page-1824
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Qualitative Comparison, using Descriptive Characterisation
6.19

Given that the requirement in this case is to assess the relative, rather than absolute,
effects of different scenarios, a more achievable alternative approach would be to
provide more simple qualitative ‘characterisations’ of the differences in ecosystem
services between the scenarios being compared. A similar approach (involving
descriptive characterisation applied to sustainability assessment rather than ecosystem
services) has previously been used by Symonds Group Ltd. in a comparative
assessment of land and marine sand & gravel supply scenarios in South East Wales
(Thompson et al 2002).

6.20

Table 6.1, below, illustrates how this approach could be applied to the list of ecosystem
services presented earlier in Table 2.2. It shows the nature of the characterisations that
would be required for each item in the list, based on the assumption of comparing two
or more alternative scenarios within the same area, over a given period of time. This
allows time-dependent variables such as climate change, land use change, population
and economic conditions to be treated as ‘constants’ in the sense that they would not
vary between the different scenarios being compared. This, in turn, greatly simplifies
the task of comparison. The table also indicates the way in which observed differences
may have a beneficial or adverse effect on the ecosystem services concerned.

6.21

In principle, a similar approach could be used to compare scenarios over different time
periods, but the additional time-variant variables would then also need to be taken into
account, which would be more difficult to do. Similarly, the approach could also be
applied to a comparison of scenarios taking place in completely different areas, e.g. to
assess the relative merits of different spatial strategies for the supply of aggregates (or
for any other form of development) within or between regions. In that case, however, it
is likely that much more effort would be required to quantify the different effects on
ecosystem services, to enable valid comparisons to be made between the different
locations involved. This contrasts markedly with the concept of comparing alternative
policy scenarios within the same geographical area, where the differences can be more
easily judged without necessarily requiring absolute quantification.

6.22

By focusing on the comparison of scenarios within a limited geographical area, much
greater reliance can be placed on relatively simple, qualitative judgements regarding
which scenario is likely to be most advantageous for each individual ecosystem service.
Whilst it would be sensible, in terms of developing a robust and credible evidence base,
for those judgements to be informed by expert opinion, this approach also allows
judgements to be made very easily by local community representatives, planning
officers and planning committee members, who will generally not possess specialist
expertise or experience in all of the technical issues involved. Capturing local
community views, and modifying proposals to take these into account, where it is
possible to do so, is a central tenet of the modern planning system. It is equally
important, however, that independent moderation is applied (by the MPA) where there
are differences between local views and expert opinion.
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Table 6.1: An Ecosystem Services Assessment Framework based on Descriptive Characterisation
Category

Ecosystem Service

Descriptive Characterisation

Changes that would be beneficial to
Ecosystem Services

Climatic regime

Not applicable: climatic conditions are not likely to change
between scenarios that are compared over the same time period

Not applicable for the comparison of scenarios within the same area and same time period

Hydrological Cycle

Hydrological description including understanding of transfers
between groundwater, surface water and atmosphere

Dependent on after-use required and on local circumstances, but minimal long-term disturbance of the natural hydrological regime will
generally be beneficial, whereas any permanent or long-term increase or decrease in groundwater/surface water interactions could be
detrimental to the natural or historic environments, and/or to water abstractions for public supply.

Geology

Basic geological description useful but not likely to change
significantly between scenarios that are compared over the same
period of time

Geology is not likely to change significantly but geodiversity
interest may be enhanced by increased exposure (e.g. due to
quarrying) and by the provision of guide books, interpretation
boards and improved access to interesting exposures.

Topography

Anticipated change in the proportion of land in different slope
classes (e.g. flat, gentle, steep, vertical), both above and below
the level of the water table. Also, anticipated effects on cave
systems within karstic limestone terrain.

Dependent on after-use required: e.g. built development would benefit from an increase in the surface area of flat or gently sloping
land above the water table; whereas aquaculture would benefit from any increase in surface area of moderately shallow water; whilst
biodiversity and landscape would both benefit from topographic diversity. Cave systems, which may be intrinsically important as
geomorphological features, as well as being important to the hydrogeology , ecology and recreational opportunities of an area, could
be adversely affected either directly by quarrying activity or by associated dewatering.

Geomorphic Processes

Anticipated disruption (if any) of active processes such as surface
runoff, streamflow, groundwater flow, mechanical and chemical
weathering, rockfalls, landslides, natural subsidence events

Although many of these processes are considered separately below in the context of natural hazards, their continued operation is
necessary to maintain the overall natural character of the landscape and the existing range of habitats. The consequences of
disrupting or modifying any natural processes would therefore need to be considered in landscape and habitat as well as other terms.

Soil Formation

Anticipated change in the quality and quantity of natural soils
within a given area

Preservation of both the quantity and quality of soils due to good
soil handling techniques; and/or the generation of soils which
are more beneficial to after-uses which offer greater ecosystem
benefits (e.g. by supporting rare habitats and species)

Nutrient Cycling

Anticipated changes in the processes by which nutrients (e.g.
nitrogen, phosphorous, potassium) are transferred between their
mineral, aquatic, or atmospheric sources and living organisms
OR by which they are added to or lost from a particular system.

Dependent on after-use and effects required (e.g. a reduction in nutrient input may be beneficial if moving from ‘improved’ agriculture
via quarrying and quarry restoration to semi natural vegetation, but not if seeking to restore or improve agricultural productivity). NB:
longer-term Carbon cycling involving storage in rocks (coal, limestone) and sediments (peat) is considered as an abiotic rather than
biotic process and contributes to climate regulation (see below)

Primary Production

Anticipated changes in the rate of photosynthesis

Increase in photosynthesis (e.g. through quarry restoration and
the growth of terrestrial or aquatic vegetation (especially if linked
to increased biodiversity rather than intensive agriculture))

Decrease in photosynthesis (e.g. due to an increase in
unvegetated surfaces or unproductive deep water lakes)

Habitat Creation

Anticipated changes in the extent and diversity of natural and
semi-natural habitats within a given area

Increase in the extent and/or diversity of natural and seminatural habitats

Decrease in the extent and/or diversity of natural and seminatural habitats

Natural Succession

Anticipated disruption to the process of natural succession

Dependent on after-use required (e.g. the maintenance of particular vegetation communities on restored land, in the interests of
biodiversity, would require deliberate intervention such as controlled grazing or scrub clearance. Agriculture or parkland would require
more intensive intervention whereas natural regeneration would involve no interference)

Climate Regulation

Anticipated change in land area covered by trees or peat

Increase (e.g. due to planting and/or natural regeneration)

Decrease (e.g. due directly or indirectly to quarrying)

Air Quality Regulation

Anticipated change in harmful emissions, including dust, toxic
gasses, sulphur, and carbon, both from the land use or
development involved and/or from associated transportation

Reduction in harmful emissions (e.g. through the scaling down
or cessation of quarrying or other industrial activities, or through
a reduction in transportation by road)

Increase in harmful emissions (e.g. through increased rate of
quarrying or other industrial activity, and/or through an increase
in transportation by road)

Water
Resources

Water Purification and
Waste Treatment

Anticipated change in the thickness and volume of the
unsaturated zone within principal aquifers

Not applicable – the thickness of the unsaturated zone is not
likely to increase (except temporarily during dewatering)

Permanent reduction in the thickness and volume of the
unsaturated zone, e.g. due to its removal by quarrying

Natural
Hazards

Regulation of flooding

Anticipated change in flood storage volume that is capable of
being utilised.

Increase (e.g. due to the creation and maintenance of quarry
voids into which excess streamflow could be diverted and/or
which could attenuate the flow of surface runoff into streams)

Decrease (e.g. due to development, backfilling or stockpiling of
mineral or overburden within floodplains or other flood storage
areas)

Theme

Abiotic

Supporting
Services

Biotic

Atmosphere

Regulating
Services
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Changes that would be detrimental to
Ecosystem Services

Geology not likely to change significantly but geodiversity interest
may be diminished by the prevention of access and/or by being
obscured through restoration work or subsequent development.

Decrease in the quantity and/or quality of soils due to poor soil
handling techniques, also decrease in land available for soil
formation or relocation due to extraction below water table and
subsequent flooding.
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Category

Theme

Natural
Hazards

Regulating
Services

(continued)

Descriptive Characterisation

Changes that would be beneficial to
Ecosystem Services

Changes that would be detrimental to
Ecosystem Services

Regulation of river & coastal
erosion

Anticipated change in the average and/or peak discharge within
streams and rivers; and (where applicable) anticipated changes in
the rate of coastal erosion

For rivers: maintenance of a natural flow regime that is
compatible with the existing channel morphology (or with the
changes in flow regime that would naturally occur due to climate
change over the periods in question);
For coasts: maintenance of the natural pattern of erosion will be
beneficial to the overall ecosystem, but in some areas it may be
necessary to maintain coastal protection to prevent erosion

For rivers: any significant increase in either average or peak
discharges (e.g. as a consequence of discharges from site
drainage, dewatering schemes or compensation reservoirs);
For coasts: any significant increase in rates of erosion

Regulation of hillslope & soil
erosion

Anticipated change in likely magnitude and/or frequency of
surface runoff on slopes

Decrease in slope and soil erosion (e.g. due to good agricultural
practice, natural regeneration, hillslope terracing)

Increase in slope or soil erosion (e.g. due to oversteepening,
poor restoration or poor agricultural practice)

Regulation of land instability

Anticipated changes in susceptibility to rockfalls, landslips,
subsidence, soil shrinkage or soil heave

Reduction in instability (e.g. due to good geotechnical design
and/or good understanding and control of groundwater regime)

Increase in instability (e.g. due to poor geotechnical design
and/or unexpected changes in groundwater regime)

Regulation of sediment
deposition

Anticipated change in the average and/or low flow discharge
within streams and rivers and (where applicable) anticipated
changes in the rate of coastal and estuarine sedimentation

For rivers: maintenance of a natural flow regime that is
compatible with the existing channel morphology
For coasts and estuaries: maintenance of sufficient
sedimentation to retain beaches, minimise cliff erosion ,maintain
coastal and intertidal habitats and minimise excessive increases
in tidal prism volumes as sea level rises

For rivers: any significant reduction in either average or low flow
discharges (e.g. as a direct consequence of dewatering or due to
changes in discharge from site drainage, dewatering schemes or
compensation reservoirs)
For coasts and estuaries: any significant decrease in
sedimentation rates

Pollination and Dispersal

Anticipated changes in the population of bees or other pollinators.

Increase in the population and diversity of pollinators (e.g. as a
consequence of increasing biodiversity through restoration)

Decrease in the population and/or diversity of pollinators (e.g. as
a consequence of maintaining or increasing large areas of
agricultural land with limited biodiversity)

Biological Control (pests &
diseases)

Anticipated changes in the susceptibility of natural and/or
agricultural vegetation to pests and disease

Reduced susceptibility to pests and diseases through
maintenance of biodiversity and encouragement of natural
biological controls

Increase in susceptibility to pests and diseases through intensive
agriculture with limited biodiversity and/or through excessive
reliance on man-made pesticides

Fresh Water

Anticipated changes in the quantity and/or quality of water
required to support dependent ecosystems, public water supplies,
industrial supplies or private domestic supplies

Maintenance of quantities and maintenance or improvement of
quality required for all dependent water users (human and wider
ecosystem)

Reduction of quantities or quality of water supply to any or all
dependent water users (human and wider ecosystem)

Mineral Extraction

Anticipated differences in the quantity and quality of mineral
extracted, in relation to the ‘need’ for supplies, as determined by
Government policy or guidelines (not just market demand)

Sufficient mineral extraction to meet ‘need’, as determined by
Government policy or guidelines. (In the case of aggregate
supplies: sufficient to meet the annualised sub-regional
apportionment plus any unforeseen peaks in demand
associated with major projects)

Shortfall of supplies, in relation to the ‘need’ as specified by
Government policy and/or inability to meet unforeseen peaks in
demand. Either of these shortcomings would necessitate
increased supplies from other sources, for which separate
ecosystem services assessments would then be required.

Waste Storage

Anticipated change in the volume of waste storage available

Increase in storage capacity (e.g. as a consequence of
quarrying or mining in strata which are capable of containing the
waste materials concerned, in accordance with prevailing
legislation, policies and guidance)

Decrease in storage capacity (e.g. through a reduction in
quarrying or mining activity, or by excavating within strata or
locations that are not suitable for waste storage)

Renewable Energy
Production

Anticipated change in the generation of renewable energy from
within the area concerned, including wind turbines, solar energy,
hydro-electric power and biomass fuel production.

Increase in renewable energy production

Decrease in renewable energy production

Arable Production

Anticipated change in the surface area, yield or economic value
of arable production

Livestock Rearing

Anticipated change in the surface area, yield or economic value
of livestock products, including meat and dairy produce, fish,
eggs, and non-food products such as wool, leather

Commercial Forestry

Anticipated change in the surface area, yield or economic value
of commercial forestry and related activities

Increase in the surface area, yield or economic value of these
individual operations, and net economic gain to the area

Decrease in the surface area, yield or economic value of these
individual operations, and net economic loss to the area

Horticultural Produce

Anticipated change in the surface area, yield or economic value
of horticultural products and related activities

Other Non-agricultural
Cultivated Produce

Anticipated change in the surface area, yield or economic value
of non-agricultural cultivated produce, such as genetic resources,
biochemicals, natural medicines and pharmaceuticals.

Ecosystem Service

(continued)

Biological
Processes

Abiotic

Provisioning
Services

Biotic
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Category

Theme

Ecosystem Service

Descriptive Characterisation

Changes that would be beneficial to
Ecosystem Services

Changes that would be detrimental to
Ecosystem Services

Provisioning
Services

Biotic

Natural Biodiversity

Anticipated change in the diversity of habitats and species within
the area and/or in the condition of existing habitats or numbers of
rare or endangered species

Increase in the diversity of habitats and species, and/or in the
condition of existing habitats or numbers of rare or endangered
species

Decrease in the diversity of habitats and species, and/or in the
condition of existing habitats or numbers of rare or endangered
species

Land for Development

Anticipated change in the surface area of land that is suitable for
development in accordance with local plan policies

Increase in surface area of land that is suitable for development
in accordance with local plan policies

Decrease in surface area of land that is suitable for development
in accordance with local plan policies

Aesthetic Value

Anticipated change in the perceived aesthetic value of the
landscape. Also changes in the public perception of quarrying,
e.g. as a consequence of implementing a long term strategy
which demonstrably generates other community benefits

Improvement or maintenance of aesthetic value as perceived by
local communities, visitors and landscape assessors

Reduction in aesthetic value as perceived by local communities,
visitors and landscape assessors

Spiritual Values

Anticipated change in the perceived spiritual value of the
landscape

Improvement or maintenance of spiritual value as perceived by
local communities and visitors

Reduction of spiritual value as perceived by local communities
and visitors

Links with the Past

Anticipated change in the strength of links with previous
civilisations, cultures and activities (including industrial
archaeology), through preserved and recorded evidence

Increase in quantity and/or quality (including preservation
condition) of preserved and recorded evidence of previous
civilisations, cultures and activities.

Decrease in quantity and/or quality (including preservation
condition) of preserved and recorded evidence of previous
civilisations, cultures and activities.

Sense of Place and
Community Development

Anticipated change in the perceived sense of place and
community spirit

Improvement or maintenance of sense of place and community,
as perceived by the local communities and visitors

Reduction of sense of place and community, as perceived by the
local communities and visitors

Tranquillity

Anticipated change in the levels of noise, blasting vibrations and
HGV traffic in rural areas.

Decrease or no change in the levels of noise, blasting vibrations
and/or HGV traffic in rural areas.

Increase in the levels of noise, blasting vibrations and/or HGV
traffic in rural areas.

Darkness

Anticipated change in the level of artificial light during hours of
natural darkness in rural areas.

Decrease or no change in the level of artificial light during hours
of natural darkness in rural areas.

Increase in the level of artificial light during hours of natural
darkness in rural areas.

Countryside Access

Anticipated change in the total length of public rights of way,
dedicated cycle ways and/or surface area of designated ‘Access
Land’ within the area concerned

Net increase in the total length of public rights of way, dedicated
cycle ways and/or surface area of designated ‘Access Land’
within the area concerned

Net decrease in the total length of public rights of way, dedicated
cycle ways and/or surface area of designated ‘Access Land’
within the area concerned

Green Open Space

Anticipated change in the total surface area of built development,
including commercial, industrial and residential sites, together
with car parks, highways and other related infrastructure

Net reduction in the total surface area of built development

Net increase in the total surface area of built development

Outdoor Recreation

Anticipated change in the facilities available for outdoor
recreation, over and above the provision of open access to the
countryside. (e.g. including climbing centres, ski slopes, nature
trails, watersports centres, marinas)

Increase in available facilities

Decrease in available facilities

Tourism

Anticipated change in the number of visitors to the area and their
contribution to the local economy.

Increase in visitor numbers (within available capacity limits) and
tourism-related expenditure within the local area

Decrease in visitor numbers and tourism-related expenditure
within the local area

Education, Training and
Research

Anticipated changes in the opportunities for education, training
and/or research within the area (e.g. through the provision of
study centres, educational trails with interpretation boards,
informative publications and through the encouragement of
access by schools and researchers

Increased opportunities for education, training and/or research

Decreased opportunities for education, training and/or research

Conservation of the Natural
and Historic Environment

Anticipated change in the surface area of natural and/or historic
environment sites which are protected through formal designation
and associated legislation or policies, and/or by land owner
maintenance agreements

Increase in surface area and/or level of protection

Decrease in surface area and/or level of protection

(continued)

(continued)

Fundamental
Requirement

Quality of
Life

Cultural
Services

Amenity

Life-long
Learning
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Methodology for Comparison of Minerals Planning Scenarios
6.23

Taking all of the foregoing observations into account, a draft methodology has been
devised for applying the Ecosystems Approach to the design of a long term
quarrying and restoration strategy for the Mendip Hills. This is based on the concept
of comparing alternative policy-based scenarios over a specified period of time, and
taking account of both professional and local community views. The methodology
comprises the following sequence of steps:
Step 1: Prepare an Inventory of relevant ecosystem services

6.24

Table 2.2, in Chapter 2, provides an example of this, but the table will need to be
modified to suit different applications and geographical areas.
Step 2: Devise an appropriate framework for assessment

6.25

Table 6.1, above provides a suggested starting point for this, but not all of the
ecosystem services listed there are relevant to the issue of quarrying in the Mendips
(e.g. coastal erosion and deposition), and additional items or alternative means of
assessment may be put forward by consultees.
Step 3: Decide the policy basis for the alternative scenarios which are to be
compared

6.26

Ideally these should be limited to no more than three alternatives, in order to avoid
unnecessary complications in comparing the various permutations that would result.
For the purposes of this project it is recommended that these scenarios comprise:
o

Policy Scenario A: no further planning permissions for mineral extraction;

o

Policy Scenario B: planning permissions considered subject to need, in
relation to existing landbank policies, but without any long term strategy; and

o

Policy Scenario C: planning permissions considered subject to need, in
relation to existing landbank policies, but in accordance with a long term
strategy that is predicated on the requirement to optimise ecosystem services.

6.27

A further variation on Scenario C might usefully be considered, to differentiate
between strategies which are based on extensions to existing quarries and those
which allow for the possibility of new greenfield quarries being developed in areas of
minimal constraint.

6.28

It is suggested that, for the purpose of this assessment, the scenarios should be
compared over timescales of 50 and 100 years. Both of these deliberately extend
beyond 2042 when, if no further permissions are granted (as in Scenario 1), all
quarrying in the Mendips would cease.
Step 4: Develop and agree 3D landform designs and restoration options for each
policy scenario

6.29

This, and Step 5, below, are vital and very time-consuming aspects of the
methodology, since they lead to the development of an evidence base to inform all
subsequent steps. In Step 4, consideration needs to be given to the likely
consequences of each policy in terms of the location, depth, lateral extent and
overall three-dimensional form of future extraction, and the broad restoration and
after-use strategies that are likely to be compatible with the resulting landform, in
each case. The designs need to reflect the broad criteria set out in paragraph 6.5,
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above (or such other criteria as may be agreed with key stakeholders). This forms
the essential foundation for Step 5, and needs to be undertaken in close liaison with
both the quarrying industry within the area and key stakeholder groups, to ensure
that valid assumptions are made regarding constraints and that practicalities are
taken properly into account.
Step 5: Prepare descriptive characterisations for each scenario in terms of
ecosystem services
6.30

Both the final outcome of each scenario, and the impacts likely to be involved along
the way during the working life of the quarries, need to be characterised in as much
detail as possible to allow significant differences to be assessed in terms of their
effects on ecosystem services. The resulting detailed descriptions of each scenario
will form the evidence base for Step 6, and sufficient detail therefore needs to be
provided to allow any significant differences between the scenarios to be identified.
The descriptions can be quantified, where appropriate data can readily be obtained
(e.g. regarding changes in surface area of different land uses and corresponding
production), but in many cases it will be sufficient to provide detailed qualitative
descriptions.
Step 6: Compare the scenarios

6.31

Having established detailed descriptions of each scenario, these can then be
compared in pairs, i.e.
o

Scenario A -v- Scenario B

o

Scenario A -v- Scenario C

o

Scenario B -v- Scenario C

6.32

In each case this task would involve comparing the scenarios for each individual
ecosystem service to decide which scenario would provide the better outcome. This
needs to be done initially by a team of appropriate experts, supported if necessary
by network analysis to highlight cumulative effects, so as to provide a robust and
credible evidence base. The task can then be repeated by other stakeholder
groups, including local communities, to obtain their different perspectives. It is
suggested that this is done in two stages, with the expert views being established
initially, before capturing other views through one or more facilitated discussion
workshops.

6.33

The output from this stage would be a matrix of different views for each individual
ecosystem service, as illustrated schematically in Table 6.2, below. Whilst this
would at first glance appear to be very complicated, this is simply a reflection of the
fact that the issues involved are complex and that perceptions are likely to vary
between different stakeholder groups. The variation needs to be understood, or at
least recognised by those responsible for decision-making. The matrix should,
however, provide the decision-makers with a robust and transparent evidence base
from which sound policies can be developed.
In making use of this evidence,
experienced judgement will be required to take account of the fact that not all
ecosystem services necessarily have the same weight: reaching a decision will not
simply be a case of adding up the number of ‘yes’ or ‘no’ answers.
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Table 6.2: Illustrative Matrix for Comparison of Scenarios
Ecosystem
Service

Is Scenario Y better than Scenario X?

Is Scenario Z better than Scenario X?

Expert
Analysis

Expert
Analysis

Consultee
Group 1

Consultee
Group 1

Consultee
Group 2

Etc…

Consultee
Group 2

Natural Succession

Yes

Yes

No

Yes

Yes

Yes

Climate Regulation

No

Yes

No

Yes

Yes

No

Air Quality
Regulation

Yes

Yes

Yes

No

Yes

Yes

Etc….

Yes

No

No

Yes

No

No

Step 7: Identify and modify (as necessary) the preferred option
6.34

Whilst the matrix should enable the identification, by the Mineral Planning Authority,
of a preferred option, the consultation process may also flag up particular aspects of
the proposed schemes which could be improved in terms of ecosystem service
delivery. Where this is the case, the proposals can be modified and, if necessary,
put out for further consultation before any final decisions are made.
Step 8: Implementation of Preferred Option

6.35

Once the consultation process has been completed, the MPA should be in a position
to formulate the policies and guidance required for this to be implemented. In the
case of a long term strategy this may best be achieved though the preparation of a
Supplementary Planning Document which would form a non-statutory component of
the Development Framework. In other cases the implementation may be achieved
through policies within the Core Strategy, Site Allocations Plans or Area Action
Plans.
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7.

Conclusions & Recommendations

7.1

This study has demonstrated that there are benefits to be gained from developing a
long term strategy for aggregate quarrying and restoration in the Mendip Hills, and
that it should be feasible to devise a strategy that will optimise ecosystem services
whilst meeting the anticipated ongoing requirement for the strategic provision of
construction aggregates from this area.

7.2

The study has devised and consulted upon a draft methodology which should enable
the Ecosystems Approach to be utilised in developing the most advantageous long
term strategy.

7.3

It is recommended that these concepts should now be tested by means of a detailed
case study, implementing the suggested methodology for the whole of the Mendip
Hills Character Area. This would need to provide a realistic test of the proposed
methodology, and should also aim to deliver either a long term minerals planning
framework for possible adoption and use by Somerset County Council, or a
conclusion that such a strategy would not, in fact, be able to improve upon existing
policies in terms of optimising ecosystem services.

7.4

Accordingly, an application for ALSF funding of this work is has been submitted.
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Glossary of Abbreviations
AONB

Area of Outstanding Natural Beauty

BAP

Biodiversity Action Plan

BGS

British Geological Survey

CLG

Communities and Local Government

CPRE

Council for the Protection of Rural England

Defra

Department of the Environment, Food and Rural Affairs

EA

Environment Agency

EH

English Heritage

EIA

Environmental Impact Assessment

EsA

Ecosystems Approach

GAP

Geodiversity Action Plan

GIS

Geographical Information System

HIA

Hydrogeological Impact Appraisal

LNR

Local Nature Reserve

MCA

Minerals Consultation Area

MLP

Minerals Local Plan

MPA

Mineral Planning Authority

MQAG

Mendip Quarry Advisory Group

MQP

Mendips Quarry Producers

MWDF

Minerals and Waste Development Framework

NE

Natural England

NNR

National Nature Reserve

ODPM

Office of the Deputy Prime Minister

RAWP

Regional Aggregate Working Party

RIGS

Regionally Important Geological or Geomorphological Site

ROMP

Review of Old Mineral Permissions

RSPB

Royal Society for the Protection of Birds

RSS

Regional Spatial Strategy

SA

Sustainability Appraisal

SAC

Special Area of Conservation under the Habitats Directive

SCC

Somerset County Council

SEA

Strategic Environmental Assessment

SPA

Special Protection Area under the Birds Directive

SSSI

Site of Special Scientific Interest

SWRA

South West Regional Development Agency

SWT

Somerset Wildlife Trust
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