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Executive Summary 
 
This report has been prepared by Professor Geoffrey Walton and Associates, David Jarvis Associates 
Limited and Crawford’s Chartered Surveyors as part of a study into the planning and design of aggregate 
quarries for non-agricultural afteruse.  Current mineral planning guidance (MPG7) states that afteruse may 
include “….. agriculture, forestry, nature conservation, public open spaces, restoration or other development” 
.  Why is “other development” so rarely the preferred afteruse?  This study examined 7 counties of 
England finding only 78 quarries out of 1352 with such use. 
 
There are landmark developments in former quarries such as Bluewater Retail Park and the Eden Project 
but these are in non-aggregate quarries and as is almost always the case, conceived of largely after 
extraction. 
 
Demand for housing and other built development grows annually.  The increasing of existing densities, urban 
regeneration and the use of brownfield land caters for some of this demand but the remainder has to come 
from greenfield sites. 
 
Could some existing or proposed aggregate quarries not only provide mineral but built development 
sites as well? 
 
This study by way of interviews, examination of 7 English counties and the production/deconstruction of 
development options in 7 demonstration quarry sites concludes that there is, indeed, potential for this 
integrated approach.  There are, however, some historic factors together with prejudices which have 
prevented this from happening automatically. 
 
Contrary to public misconception, quarries restored by way of conditions are not brownfield land; they are 
deemed to have been restored back to a status equivalent to greenfield land. 
 
In addition, this study found a series of historic reasons and influences which have led, generally, to the 
restoration of quarries to agriculture, nature conservation and general amenity.  These include: 
 
 Negative perception of quarries as damaging 
 Agricultural land as a prime national resource 
 Population growth and pressure on land 
 Growth of environmental awareness 
 Formal environmental assessment 
 Perception that quarries are a “temporary” use 
 As quarry planning applications become more difficult to obtain, the easiest, least contentious afteruse is 

preferred 
 Quarries generally begin life in a rural setting (although there may be urban encroachment towards and 

around them) 
 Desire not to sterilise mineral 
 Desire to contain quarries and minimise landtake which leads to generally deep and steep-sided holes. 
 A perception of quarries as dangerous places 
 The very long timescales involved in quarrying 
 A perception that the addition of a built afteruse to a mineral application is “doubling the burden” on all 
 Mineral and built development applications being submitted to different levels of local government on 

different plan cycles, who may not fully appreciate all the issues involved 
 A growing litigious culture leads to an increase in the possibility of applications being considered at Public 

Inquiry 
 There is a trend for quarry companies to lease rather than own the land 

 
From the desktop studies, interviews and site visits, four key areas were considered in depth – the 
PLANNING, FINANCIAL, TECHNICAL and ENVIRONMENTAL contexts. 
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Planning 
 
Emerging and future planning guidance and statements could give explicit encouragement to the 
incorporation of built development into mineral schemes.  Quarries with restoration conditions have the same 
planning status as greenfield land.  While tempting to change this status to brownfield or greyfield thus 
actively triggering built development opportunities, this would open up a whole range of inappropriate 
quarries to built development.  The greatest opportunity for integrating mineral and built development comes 
from the emerging Regional Spatial Strategies (RSSs) and Local Development Frameworks (LDFs).  
Consideration needs to be given to the possible late stage extension of quarry planning boundaries to 
accommodate better overall restoration to built development. 
 
Financial 
 
There are likely to be many parties with interests involved in the integration of quarrying and built 
development. Increasingly, the owners of land and mineral operators are different parties with different long 
term interests.  Much of the UK’s mineral bearing land is held in Trusts which adds another level of 
complexity.  Various valuation methods are considered in Appendix B.  The bringing forward of built 
development in existing active quarries has revenue and cost implications in the balance between the 
increased (or decreased) operating costs of altering the quarry shape and working method that must be set 
against the benefit of bringing forward the realisation of capital and/or revenue from development.  The 
implications for restoration costs may also be significant. 
 
Technical 
 
Technical issues require careful assessment but methods and techniques can be used to overcome most 
difficulties; over 20 techniques are illustrated and described in Appendix E.  The late stage enlargement of 
quarries would considerably enhance the scope for addressing access and face stability issues as well as 
potentially reducing the visual impact of the site from outside, improving the immediate landscape context for 
the future site occupiers and users.  Particular scope exists in this regard for the linkage of adjacent quarries.  
The overall finding is that the sooner built afteruse is considered, the more straightforward is the scope for 
successful development. 
 
Environmental 
 
The excavations, mounds and landforms created by quarrying offer great scope for the integration of built 
development (and, in particular, antisocial or unsightly afteruse).  In general terms, a larger landtake that 
provides gentler slopes, shallower floors and wider benches gives more potential for built afteruse.  Access 
is a key issue and the differing requirements for quarries and built developments can be melded or 
addressed with careful pre-planning.  Such measures may provide access to features of geo-diversity or 
geo-conservation.  This study found that there are over 700 SSSIs in former quarries and that built 
development could also deliver the financial mechanism by which nature conservation schemes (or public 
amenity) are funded and managed in the long term.  Hence built development can be a truly sustainable 
ultimate landuse after quarrying. 
 
 
Recommendations 
 
The promotion of built development in quarries is desirable and would be helped by: 
 
 the integration of mineral and built development in future planning guidance; 
 an integrated approach at the regional planning level using possibilities already available under the 

current planning system; 
 adopting long rather than short term thinking; 
 appreciating the environmental and development benefits of a larger landtake; 
 employing the raft of technical solutions and approaches noted in this report for preparing sites; 
 individual site assessments by competent persons. 
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Chapter 1 
Introduction 
 
This report has been prepared by David Jarvis Associates Limited, Professor Geoffrey Walton and 
Associates and Crawford’s Chartered Surveyors as part of a study into the planning and design of aggregate 
quarries for non-agricultural afteruse. 
 
Current mineral planning guidance is given in MPG1, MPG7 and the emerging statement MPS1.  At 
paragraph 71 of MPG7 (Nov 1996) it states that afteruses may include “ . . . agriculture, forestry, nature 
conservation, public open spaces, restoration or other development.” 
 
The vast majority of quarries are restored to the first five of these uses.  This study is concerned with “other 
development” and the means by which this can be achieved and integrated into the planning and design of 
aggregate quarries in England. 
 
The last two decades have seen a steady growth in the non-agricultural uses of former quarries.  Two 
landmark developments in old quarries are those at the East London Regional Shopping Centre at Bluewater 
Park and the Eden Project; both in non-aggregate quarries.  There are many other smaller schemes but 
relatively few of these have included industrial, commercial or residential development and most, again, were 
in non-aggregate quarries; this indicates a possible significant development potential.  Very few of these 
schemes were conceived and implemented at the outset or during the life of the quarries in which the 
projects were subsequently completed.   
 
These developments were largely post-extraction and undertaken by companies other than the quarrying 
companies.  They frequently involved substantial additional work, some of which could have been 
accommodated within the quarry workings.  Nevertheless, much has been learnt about the issues, principles 
and considerations that facilitated these successful developments.  Much can be learnt from these in respect 
of the potential for the wider use of quarries and their planned development to accommodate housing and 
other commercial ventures as well as some potential hazards. 
 
Demand for more housing (and other built development) grows annually.  The increasing of existing 
densities, urban regeneration and the use of brownfield land caters for some of this demand but the 
remainder has to come from greenfield sites. 
 
Contrary to common public misconception, quarries restored by way of restoration conditions are not 
brownfield land; they are deemed to have been restored back to a status equivalent to greenfield land. 
 
Similarly, despite recycling initiatives and increased use of marine sources, pressure continues for more 
quarries and more quarry extensions. 
 
Proposed schemes (whether for future mineral extraction of for built development) face an ever-more 
rigorous environmental assessment process on an ever-reducing area of England not covered by restrictive 
planning/environmental designations. 
 
Could, therefore, some existing and proposed quarries not only provide mineral but built development sites 
as well?  Is this not a sustainable use of land, maximising both its mineral and surface? 
 
Sustainable development addresses and balances social, economic and environmental factors; this study 
examines the changes of approach and technique which are necessary if the objective of planning and 
designing some quarries to accommodate built development is be achieved.  Conclusions are drawn and 
recommendations made in four main areas: 
 
 What changes to the mineral and built PLANNING systems could help to fulfil the objective?  Is there any 

re-emphasis or promotion of certain aspects of the planning system which would help? 
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 What are the FINANCIAL advantages, disadvantages and consequences of pursuing some integration of 
mineral extraction and built development to landowners, operators and to society generally?  Are there 
risks and threats to an integrated approach? 

 
 What are the ENVIRONMENTAL opportunities and threats from this integrated concept?  What is the 

balance between short term mitigation and longterm positive landuse?  Does some built development 
give financial certainty to nature conservation objectives within quarry restoration? 

 
 What are the TECHNICAL and physical matters which can be addressed when planning and designing 

quarries to maximise built development potential while conforming to good practice and safety 
requirements for mineral extraction?  Are there techniques which can be applied that leave flexibility for 
the future and reduce the need for major re-working to accommodate buildings? 

 
This study seeks to establish the status quo with regard to mineral extraction and built development.  In this 
regard, the views of planning officers, mineral planning officers and the aggregates industry were sought. 
 
The planning, financial, environmental and technical contexts are equally significant.  
 
A listing has been prepared of the use of completed, or partially completed quarries, to identify appropriate 
commercial, industrial or residential development in these excavations.  This has been compiled for each of 
the following representative areas in England based on a desktop study: 
 
 Cornwall 
 Derbyshire 
 Kent 
 Nottinghamshire 
 Oxfordshire 
 Somerset 
 West Yorkshire 

 
These counties are considered not just representative of the range of aggregate source types (e.g. 
limestone, sandstone, igneous and metamorphic rocks and sand and gravel), but include both wealthy and 
less prosperous areas with differing development demands.  The compilation covers existing developments 
in both aggregate and non-aggregate quarries. 
 
In order to determine the possibilities, problems and issues associated with the concept of planning and 
designing quarries for built development, a quarry was selected from each of the 7 representative Counties.  
Two development options were produced for each quarry and these were examined to identify planning, 
financial, environmental and technical constraints and possibilities. 
 
The findings of this study are contained in the concluding chapter and on the internet at: 
 
www.MIRO.co.uk



The Planning and Design of Aggregate Quarries for Non-Agricultural Afteruse 
Project Code  SAMP 2.31 
 
 
 
 

 
 
Professor Geoffrey Walton and Associates 
David Jarvis Associates Limited 
Crawford’s Chartered Surveyors  5 

Chapter 2 
Identifying the Opportunity 
 
Why do we overwhelmingly restore quarries to agriculture, nature conservation and general amenity?  Why 
have these uses become enshrined in MPG7? 
 
There are numerous factors which have contributed to the status quo.  It is useful to consider them in turn. 
 
 
Negative perception 
 
Quarries were and by some are still, seen as negative and damaging.  Historically they had unmitigated 
environmental impacts.  Broadly the public wants quarries to be contained, as short term as possible and 
returned to their former land use. 
 
 
Agricultural land 
 
Through much of the latter half of the twentieth century, agricultural land was seen as a prime national 
resource; higher quality land was to be protected.  This restricted areas open to quarrying and led to 
pressure not only to conserve agricultural soils but to enhance them during quarry restoration.  However, 
there have been major changes in agriculture production reducing this pressure.  Nevertheless, it still 
remains national policy to protect best and most versatile land unless other sustainability considerations 
outweigh this.  Currently, farms and estates often look for alternative income and revenue opportunities from 
their land. 
 
The loss of agricultural land is seen as a key issue in resisting landtake for housing yet the opportunity to 
build on former and current quarries is not yet widely understood; restoration to high quality agricultural uses 
is a demanding and time consuming task.  In some cases restoration to alternative uses might make better 
sense. 
 
 
Population growth 
 
As the population grows, there was and is added pressure on all land.  This solution is compounded by 
changes in the social fabric e.g. divorce, longevity etc.  This demand for development land increases the 
pressure to minimise quarry land take and to maximise return to positive agricultural, nature conservation or 
amenity uses. 
 
 
Environmental Campaigning 
 
During the latter half of the twentieth century, environmental campaigning has grown and the pressure for 
nature conservation has grown concomitantly. 
 
 
Public awareness 
 
In parallel with the growing Green Movement, the general populace has become more aware of land and 
environment issues often favouring green end uses of land. 
 
 
Environmental Assessment 
 
Following this growth and awareness, formal Environmental Assessment was applied to quarrying (it has for 
a long time been an informal part of the process).  This led principally to protection of the public from impacts 
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such as visual, noise, dust etc and the protection and enhancement of biological, geological and historical 
interest. 
 
Temporary land use 
 
In practice quarries are (and were) seen as a ‘temporary’ use of land, albeit often over many decades.  
Quarries are perceived as normally returning to agriculture, forestry, nature conservation or some positive 
‘green’ use eventually.  Quarries are often long-term activities and even though agricultural amenity or nature 
conservation may be appropriate and proposed as part of a ROMP review, built development could be 
equally important as a long term landuse that may, with appropriate funding, enhance the landscape and 
fulfil social and environmental objectives. 
 
 
Difficulty of obtaining permission 
 
Quarry planning permissions have become ever more difficult to obtain; the process has become drawn out 
over a longer period, more investigation and analysis is required and the costs have increased.  In many 
cases it can take up to 10 to 15 years from initial site exploration to securing a planning permission.  In 
consequence there are very few planning applications for new hard rock quarries;  most are extensions and 
as a result some quarries are 50-100 years old, occupy large areas and may be deep (over 100 metres).  
Not surprisingly quarry operators choose the line of least resistance - particularly in regard to afteruse.  If 
nature conservation would be the most attractive afteruse to the public and acceptable to planners on a 
particular project, the quarry operator will tend to include it.  However, many quarries are not operated by the 
landowner. 
 
 
Urban encroachment 
 
Generally, quarries begin their life in a rural setting.  However, hard rock quarries in particular may be active 
for fifty plus years and be extended many times.  During this period, a general encroachment of new 
infrastructure and urban expansion may change this setting.  The restoration scheme agreed at an early 
stage of the quarry’s life may now not be so relevant.  Quarries in these settings that originally never 
considered an afteruse, let alone built development, may be much suited to such use today. 
 
 
Mineral sterilisation 
 
A combination of ‘sustainable’ objectives and pressure on resources has led to a desire to maximise mineral 
extraction from any site avoiding sterilisation.  There are several issues here: 
 
 Avoidance of sterilisation per se. 
 The fact that some sterilisation can enhance the provision of better restoration.  This may help to achieve 

a lasting long term use without the generation of an otherwise unusable landform. 
 Alternative reserves may exist in better locations in respect of environmental impacts and sustainability 

issues, such as transportation. 
 
 
Deep, steep-sided quarries 
 
Quarries (principally hard rock) tended to become deep and steep-sided to maximise the extracted volumes 
during 1960s-1980s, to minimise the visual (and other) impacts and to minimise land take.  Often this led to 
the after use becoming somewhat restricted to those suitable for a deep hole i.e. water storage, nature 
conservation or, possibly, landfill.  However, since 1999 and the operation of the Quarry Regulations more 
responsible approaches have been taken with respect to slopes.  This provides the opportunity for the 
generation of readily accessible and safe platforms unaffected by instability above or below. 
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Perception of danger 
 
Quarries can be regarded as dangerous places and there has been a public perception that there is an 
insurmountable conflict between quarrying and frequent public access; opportunity lies in overcoming the 
risk. 
 
 
Quarry Planning for built development 
 
Quarries are a long time in the planning, design, assessment, application and initial site development.  
Traditionally, they have not been designed to receive built development.  There is a long lead-in time and, 
even if thinking were to change immediately, it would be many years before a quarry planned from the outset 
for built development was ready to commence building operations.  However, with the onset of periodic 
reviews of planning conditions, the opportunities arise for amendments to final quarry configurations and 
alternative land uses. 
 
 
Doubling the burden 
 
There is a general perception among the public, landowners, operators and planning authorities that adding 
a built afteruse into a quarry planning application would be seen as ‘doubling the burden’ on the locality; 
making the ‘disturbance’ of the land permanent.  In addition, risk of a scheme going to a costly Public Inquiry 
may be increased.  Whilst this might be an issue in some new sand and gravel operations, since there are 
few new hard rock quarries, the issues revolve around extensions and how existing excavations are to be 
handled; this is an opportunity as much as a threat.  In any case, there would need to be compatibility 
between the restoration proposals and the local development documents. 
 
 
Planning Authorities 
 
Mineral applications and built development applications historically were submitted to different Local 
Authorities and with different landbanks for each use; the two planning  5 year cycles were often not 
synchronised;  there are now opportunities for more holistic thinking. 
 
 
Litigation 
 
There is a growing litigious culture which places liabilities and risk on the quarry operator/land owner.  
Restoring quarries to ‘simple’ uses (such as agriculture), in private ownership with no public access is one 
way to reduce this liability (see also Doubling the Burden). 
 
 
Land/Mineral ownership 
 
Over the last twenty years there has been a trend towards quarry companies leasing land rather than 
purchasing it.  Mineral owners and especially landowners should perhaps take the long term view and devise 
a vision for the land.  This might be agriculture but could be built development with its increased income over 
agriculture. 
 
 
 
In the light of the historic and evolving circumstances outline above, it is not surprising, therefore, that the 
MPG 7 uses of “agriculture, forestry, nature conservation, public open spaces and restoration” have 
prevailed.  The amount of built development that has taken place has been minimal. 
 
A few large scale and a number of more restricted built developments have occurred historically.  How has 
this happened? 
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From the desktop study of quarries (old and operational) in 7 Counties of England and discussions with 
interested stakeholders, it was found that built development probably happened for a variety of reasons: 
 
 Many developments in quarries are very old and pre-date the current mineral planning system.  

Historically, farmers, for example, would locate barns in small quarries used to provide stone for the farm, 
farm buildings and local village.  Quarries which were engulfed by town expansion are now filled by 
central urban built development. 

 
 Many developments pre-date planning restoration conditions and ad hoc expansion as described above 

has taken place. 
 
 Much development in quarries is small.  The building or structures are small enough not to cause local 

objection or to require adjustments to the quarry landform.  Some of these developments are evolutions 
of the quarry plant site or associated industrial processes. 

 
 Some developments such as Bluewater Shopping Centre are of regional or national importance but still 

only occur after the substantive mineral extraction is complete. 
 
 Some developments are unique or idiosyncratic.  The Eden Project is both a project of regional and 

national importance but is also a unique development. 
 
 All other developments such as Worcester Park in Kent or Hampton in Peterborough are old mineral sites 

which did not have comprehensive restoration conditions and fit conveniently into the emerging urban 
fabric of their locality.  Again, they were not pre-planned but emerged after substantive mineral extraction. 

 
 
What is the range of potential afteruses? 
 
The following Table1 shows 39 options for dry or wet restoration. 
 

Dry Restoration 
Landfills (inert and putrescible) Education/Tourism (e.g. Earth Centre/Eden) 
Co-disposal PFA (low + high pH) Residential 
Industrial and special landfills Hotel 
Arable/pasture (open agriculture) Golf course 
Horticulture (including hothouses etc.) Campus developments (hospital/college/prison) 
Forestry Rail interchange (inter-modal/landfill) 
Sport/Recreation (open and covered) Scientific (astronomy/satellite) 
Car parking Technical (materials/vehicle/structure testing) 
Storage – warehousing and tank farms Energy Generation  
Industrial/Commercial (B1, B2, B8) (e.g. Green Park) Museums – quarrying, stoneworking etc. 

Leisure (e.g. Centre Parcs) Nature conservation including geological SSSIs and 
RIGSs 

Retail (e.g. Bluewater) Sculpture park (art within a sculptural landform) 
Restoration incorporating Water 

Water supply/reservoirs Park 
Sailing/marinas/harbours Conservation/wildlife habitat 
Power boating Fishery 
Rowing Industrial cooling (convection and spray) 
Model boating Pumped storage (power generation) 
Swimming Watercourse management/supplement 
Fishing Water treatment/storm management 
 

                                                      
1 Lecture given at Camborne School of Mines on 14 December 2004 
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How big is the potential opportunity for built development in quarries? 
 
The extensive desktop study contained in Appendix E identified many quarries of different types and ages  in 
7 Counties of England. 
 
1352 quarries in total were found (although this listing is not truly comprehensive).  5.8% appeared to have 
uses which would be described as ‘other development’ in paragraph 71 of MPG 7.  The breakdown of uses 
is as follows: 
 

 Active Non Operational Other Totals 
Cornwall 69 307 42  
Derbyshire 91 66 5  
Kent 78 79 5  
Nottinghamshire 51 31 2  
Oxfordshire 41 110 4  
Somerset 82 145 7  
West Yorkshire 79 45 13  
Totals 491 783 78 1352 
% 36.32 57.91 5.77 100.00 

 
 
In the context of pressures for housing and other built development this small proportion could be regarded 
as an unrealised opportunity especially when linked with the almost complete absence proposed for current 
active quarries or those yet to be worked.  There are more than 2000 active quarries in the other counties of 
England and hence it is inferred that there are probably more than 4,000-5,000 former quarry sites in total. 
 
In order to identify the opportunities and difficulties inherent in trying to combine mineral and built 
development, 7 hypothetical Case Studies were examined; they are based on real quarries but are included 
anonymously.  Various theoretical development options were devised for each site.  The consequences of 
these development proposals were checked under four headings - Planning, Financial, Technical and 
Environmental.  Conclusions on how development could be or could have been achieved are drawn.  Outline 
information on this process is included in Appendix F. 
 
Full analyses of the current, emerging and potential situations with regard to Planning, Financial, Technical 
and Environmental Matters are included as Appendices A, B, C and D. 
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Chapter 3 
Findings, Conclusions and Recommendations 
 
 
3.1 FINDINGS 
 
The results of the 7 Counties Study (see Section F.10) shows that of a total of 1352 quarries only 78 had a 
landuse other than agriculture, forestry, nature conservation and general amenity. 
 
Only 30 of these 78 quarries has a residential element.  Of those which included housing, half were in 
Cornwall.  The lack of such housing in the South East of England with its development pressures is notable. 
 
The findings from the design exercise on the 7 sample quarries indicate that built development can be 
accommodated in most quarries (but not necessarily always in the excavation area or over the entire 
workings).  Clearly, in every case, there are planning, financial, technical and environmental matters to be 
assessed and addressed.  There is no single scheme or solution that is uniquely suitable for any of the sites 
investigated; the range of possibilities is considerable as indicated by the long list of potential afteruses in 
Table 1, Chapter 2. 
 
The design exercise also revealed that quarrying does not have to cease before built development can be 
planned, constructed or occupied; physical separation and segregated access are, however, considered 
paramount. 
 
Appendices A, B, C and D dealing with financial, planning, technical and environmental matters have 
similarly found that a wide range of development possibilities and combinations exist.  The key findings in 
these four areas are: 
 
 
Planning 
 
Emerging and future planning guidance and statements could give explicit encouragement to the 
incorporation of built development into mineral schemes.  Quarries with restoration conditions have the same 
planning status as greenfield land.  While tempting to change this status to brownfield or greyfield thus 
actively triggering built development opportunities, this would open up a whole range of inappropriate 
quarries to built development.  The greatest opportunity for integrating mineral and built development comes 
from the emerging Regional Spatial Strategies (RSSs) and Local Development Frameworks (LDFs).  This 
study also found that controlled late stage extensions with strictly limited mineral recovery could enhance the 
development potential and improve the longterm visual impact of many quarry workings. 
 
 
Financial 
 
There are likely to be many parties with interests involved in the integration of quarrying and built 
development. Increasingly, the owner of the land and the mineral operator are different parties with different 
long term interests.  Much of the UK’s mineral bearing land is held in Trusts which adds another level of 
complexity.  Various valuation methods are considered in Appendix B.  The bringing forward of built 
development in existing active quarries has revenue and cost implications in that the balance between the 
increased (or decreased) operating costs of altering the quarry shape and working method must be set 
against the benefit of bringing forward the realisation of capital and/or revenue from development and the 
potential reduction of restoration costs. 
 
 
Technical 
 
Technical issues require careful assessment but methods and techniques can be used to overcome most 
difficulties; over 20 techniques are illustrated and described in Appendix E.  None of these techniques is at 
odds with the requirements of the Quarries Regulations 1999.  The late stage enlargement of quarries would 
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considerably enhance the scope for addressing access and face stability issues as well as potentially 
reducing the visual impact of the site from outside, improving the immediate landscape context for the future 
site occupiers and uses.  Particular scope exists in this regard for the linkage of adjacent quarries.  The 
overall finding is that foundations and the role of groundwater and surface water levels and changes there in 
have a key influence on built development.  In general the sooner built afteruse is considered, the more 
straightforward is the scope for successful development. 
 
 
Environmental 
 
Landforms such as spoil heaps and excavations created by quarrying offer great scope for the integration of 
built development (and, in particular, antisocial or unsightly afteruse).  In general terms, a larger landtake 
that provides gentler slopes, shallower floors and wider benches gives more potential for built afteruse.  
Access is a key issue and the differing requirements for quarries and built developments can be melded or 
addressed with careful pre-planning.  Such measures may provide access to features of geo-diversity or 
geo-conservation or the many SSSIs found in quarries.  Built development may also deliver the financial 
mechanism by which nature conservation schemes (or public amenity) are funded and managed in the long 
term. 
 
 
3.2 CONCLUSIONS 
 
Development pressures on land in the whole of England will continue to grow.  There will be continued 
demand for land-won minerals in spite of marine extraction and the increasing success of recycling.  
Similarly, there will be continued demand for more built development, particularly housing. 
 
After urban intensification (in the form of higher densities) and urban redevelopment, the pressure for built 
development falls principally on brownfield land.  Undoubtedly, brownfield land will supply a significant 
proportion of the requirement but there will be a considerable shortfall.  In addition, brownfield land is often 
hard to fit into a re-development programme given the complications of site amelioration. 
 
The remaining pressure for built development must fall on greenfield land. 
 
With the ever-increasing spread and overlap of planning and environmental designations, those areas of 
greenfield land not covered by designation become more vulnerable to development.  It is beholden on 
society to use greenfield land as a last resort and to maximise its usage in line with sustainable thinking. 
 
While not precluded by the former Structure/Local Plan system, built development in quarries was not overtly 
encouraged.  The inclusion of “….. other development” in paragraph 71 of MPG1 allows the possibility.  
However, many quarry operators or landowners would not risk a mineral planning application by adding a 
further series of hurdles and opponents by including a built after use as well into the application.  Increasing 
stakeholder consultation and environmental assessment may increase these difficulties.  Mineral planners 
may be suspicious of quarry extension proposals directed toward built afteruses.  New thinking and 
approaches are required to ensure that such extensions are not used to increase mineral recovery but rather 
to improve final restoration arrangements.  The two planning cycles (for mineral and built development) were 
rarely synchronised and, even if a site was in a Minerals Plan, it was most likely not identified for future built 
development in the Development Plan.  Coupled with the fact that minerals were a County matter while built 
development was a District matter, the possibility of combining a mineral and built development into one 
planning application was remote. 
 
However, the emerging Development Framework planning system offers an opportunity to bring the two 
planning cycles together.  Both minerals and built development planning can be considered by the Regional 
Planning Body at the same time.  This is an opportunity to analyse and meld the land required for mineral 
and built development.  Every “integrated” site included in a Development Framework will, in due course, 
save greenfield land from being developed.  Clearly not all or even a majority of quarries are suitable or 
appropriate for built development but some are or can be amended/redesigned to accommodate such 
developments. 
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To achieve this ‘holistic approach’ will require vision on the part of the Regional Planning Body and, in 
particular, on the contributors to the evolution of the framework; they will include Local Government at all 
levels together with the Consultees, developers and public.  The biggest risk to this integrated thinking 
comes from the inherent compartmentalisation within public (particularly government) bodies and within 
society itself represented by the ‘one-issue’ group.  There may be a role for area action plans to integrate 
extensively quarried areas into overall local planning objectives. 
 
How could this vision be prompted and nurtured? 
 
As PPGs and MPGs are replaced by PPSs and MPSs, an opportunity exists currently for government to 
include such encouragement.  The cascade effects from encouraging such joined-up thinking could have 
real benefits on the ground within a decade at a time when pressures on greenfield land may become even 
heavier. 
 
At first sight, an alternative or additional mechanism for encouraging this integrated vision would seem to be 
offered by a change of status for exhausted quarries to ‘brownfield’.  While undoubtedly speeding up the 
process and virtually guaranteeing the built development of the minority of quarries which may benefit from 
such development, it would also open up the floodgates to a host of applications for inappropriate 
development on inappropriate sites.  Many quarries are located in designated areas such as National Parks 
or other sensitive environments where any loosening of planning control would be unacceptable. 
 
In addition, many quarries are located in isolated rural locations with inadequate infrastructure where 
development could be unsustainable and equally inappropriate (see Section G.5).  If the public perceived 
that all quarries may lead to built development and, therefore, permanent rather than temporary intrusion, 
there would be widespread objection to all mineral applications irregardless of merit. 
 
Encouragement through MPS1 or any future relevant planning statements or guidance may be sufficient 
when coupled with education and promotion of the possibilities contained within existing and emerging 
legislation. 
 
In the promotion of a fully integrated approach, the funding provided by inclusion of an element of built 
development is of great importance.  Such afteruses as nature conservation or public open space, while very 
desirable, require on-going maintenance, supervision and capital input.  Mixed-use schemes may offer a 
financially as well as socially and environmentally balanced solution.  Mixed use schemes in this context 
means the combination of some built, some recreation/leisure and/or some nature (geo and/or bio) 
conservation (see Sections G.2 and G.3).  This truly represents a ‘sustainable’ solution by balancing the 
three planks of Sustainability - environmental, social and economic constraints. 
 
The large quarrying companies have a reducing interest as their freehold interests decline (they now own 
less than 40% of the land they work).  Interest and vision, therefore, needs to come increasingly from the 
mineral/land owners who need to understand the financial implications and technical solutions. 
 
A key input into the emerging Development Frameworks must be a balance between the short and long term 
view.  In particular, the current impetus to minimise landtake for mineral extraction needs to be re-examined 
together with the public obsession with short term impact mitigation.  When combined, these pressures 
appear to promote deep, steep-sided holes in the ground (see Section G.8) surrounded by linear screening 
bunds often as intrusive in the landscape as the activity they are intended to screen. 
 
All sites have unique characteristics but it is generally true that an increased landtake allows for flexibility in 
the direction of working, more progressive restoration and the integration of screening landforms (if 
necessary) which fit more sympathetically into the landscape.  The ultimate landform is equally more 
sympathetic to its surroundings but also allows more flexibility with regard to future land uses - such as built 
or mixed developments. 
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Additional land take can also allow for gentler final slopes, wider benches, more quarry rim protection as well 
as other public safety measures.  The result will be a very long term enhancement of the landscape well 
beyond that funded by the industry or conservation bodies etc. 
 
The study shows that there is no automatic requirement for quarry workings to be restored to an intermediate 
restored state prior to the commencement of built development.  Properly planned, one can lead directly 
from quarrying to built development (see Section G.6). 
 
Irrespective of the planning, education and promotional matters discussed above, there is a raft of technical 
solutions which may be integrated into current and future quarry designs which allow greater flexibility of 
future land use.  Over 20 techniques are described in Appendix D.  Quarry operators, mineral and land 
owners and developers and Mineral and Local Planning Authorities need to be made aware of the range and 
value of these techniques.  Ideally quarry afteruse is best designed at the outset but, as shown, few new 
large hard rock quarries are developed ab initio, many of these techniques can be incorporated during 
working with minimal or no cost implications.  However, some sand and gravel operations especially in 
lowland England could have integrated mineral and built development at the outset, given the shorter relative 
timescales and phased restoration. 
 
On the technical side it is apparent that foundations are critical in built development in quarries and that such 
sites must not flood, unless flooding is controlled and regulated in a properly engineered scheme.  Many 
foundation treatments are possible but in some settings they will inevitably be expensive (see Sections G.4 
and G.7). 
 
 
3.3 RECOMMENDATIONS 
 
 Future planning guidance should include encouragement for an integrated mineral/built development 

approach particularly in the formation of the emerging Spatial Strategies at Regional level in England. 
 
 The need for vision and an integrated approach needs to be promoted particularly at Regional 

government level.  Compartmentalisation needs to be broken down to allow for this integrated approach.  
There needs to be a coordinated analysis of mineral and built development landbanks. 

 
 The existing/emerging planning systems do not preclude built development solutions for quarries.  A 

programme of education and promotion of the potential should be undertaken for the quarrying industry, 
Mineral Planning Officers, Planning Officers, Statutory Consultees, landowners and other stakeholder 
groupings. 

 
 The consequences of short term versus long term thinking on mineral schemes need to be promoted by 

the industry and planning authorities. 
 
 The benefits of a larger landtake albeit controlled for restoration purposes at the limits need to be 

promoted and explained; in particular, that environmental impacts can often be reduced, removing the 
need for mitigation which is intrusive in itself.  The resultant gentler landform is both more sympathetic to 
its surroundings and more flexible in terms of afteruse. 

 
 The financial benefits of a mixed use scheme need promoting.  The funding of nature conservation and 

public open space can be addressed by the integration of an element of built use. 
 
 Technical solutions exist for which help and guidance is available in respect of development and flexible 

future landuse.  These techniques are described in Appendix E and need to be promoted with interested 
parties. 

 
 Initial investigations regarding the built afteruse of should always include an assessment of: 

 
 Access 
 Current use 
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 Proximity to existing development 
 Planning status 
 Area of site and depth of working 
 Foundation conditions and groundwater and surface water issues 

 
From these investigations, indications could be obtained of the potential for future development in critical 
areas. 
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Appendix A 
The Planning Context 
 
A.1 INTRODUCTION 
 
Within the UK we are undergoing a period of change in terms of planning and in particular forward planning.  
The Planning and Compulsory Purchase Act 2004 has introduced a system of Local Development 
Documents to replace the old Local Plan documents.  
 
There are a number of different levels of government involved with the development of planning policy and 
guidance and the determination of planning applications. 
 
Central Government is involved with setting national policy and guidance 
 
Regional Assemblies as the regional planning bodies are required now, as a result of the reform of 

the planning system, to prepare their regional spatial strategy, to advise on all 
types of development including minerals. 

 
County Councils take the role of the Mineral Planning Authority (MPA).  They are responsible 

for the development of policies relating specifically to mineral development, 
they determine mineral planning applications and enforce conditions relating 
to mineral development.  As part of the reform of the planning system their 
role changes as they no longer produce structure plan policies but are still 
responsible for the creation of mineral related policies. 

 
District/Borough Councils are responsible for the development of detailed land use polices and area 

designations and allocations for areas of new development.  Local Planning 
Authorities (LPA) are responsible for the determination of non mineral and 
waste related planning applications.   

 
Unitary Authorities combine the roles of the County and District Councils. 
 
Changes arising out of the recent reforms to the planning system are discussed in more detail in Section 
A.4.3 below. 
 
In addition to the above organisations, there are a series of non-departmental public bodies that have a 
significant role to play both in terms of mineral related development and non mineral development.  These 
organisations include: 
 
Environment Agency who act both as a consultee in the planning process and as a regulator with 

an interest in: 
 

waste - in particular the licensing/permitting of waste disposal activities 
water - in particular the licensing of water abstraction and discharge activities 

 
English Nature who act as both a consultee in the planning process and as a regulator  
(Natural England from 2006) involved with the granting of licences for the movement of protected species.  

Their key role is the protection/development of areas of ecological interest. 
 
English Heritage who act as both a consultee in the planning process and in their key role is the 

protection of sites of archaeological interest. 
 
 
A.2 NATIONAL GUIDANCE 
 
National guidance in respect of both mineral and non mineral development is encapsulated in a series of 
guidance notes and statements.  The Mineral Planning Guidance Notes (MGPs) and the new Mineral Policy 
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Statements (MPSs) concentrate on mineral related issues, with the Planning Policy Guidance Notes (PPGs) 
and the new Planning Policy Statements (PPSs) addressing issues relating to non mineral development. 
 
 
A.2.1 MPGs/MPSs 
 
MPS1 Planning and Minerals (DRAFT) 
MPS2 Controlling and mitigating the environmental effects of mineral extraction in 

England (Replacing MPG11) 
MPG1 General considerations and the development Plan System  
MPG2 Applications, Permissions and Conditions  
MPG3 Coal Mining and Colliery Spoil Disposal  
MPG4 Revocation, Modification, Discontinuance, Prohibition and Suspension 

Orders  
MPG5 Stability in Surface Mineral Workings and Tips 
MPG6 Guidelines for Aggregates Provision in England  
MPG7 The Reclamation of Mineral Workings  
MPG8 Interim Development Order Permissions (IDOs) - Statutory Provisions and 

Procedures  
MPG9 Planning and Compensation Act 1991: Interim Development Order 

Permissions (IDOs) – Conditions 
MPG10 Provision of Raw Material for the Cement Industry 
MPG13 Guidelines for Peat Provision in England (Including the Place of Alternative 

Materials)  
MPG14 Environment Act 1995: Review of Mineral Planning Permissions  
MPG15 Provision of Silica Sand in England  
 
 
MPS1 : Planning and Minerals (DRAFT) 
 
MPS1 will eventually replace MPG1 in providing general guidance in respect of general planning advice on 
mineral related development. 
 
Within the current draft document (which may be subject to change), the Government’s stated objectives in 
respect of mineral planning and the need to make a contribution to sustainable development are: 
 
 to conserve and safeguard mineral resources as far as possible; 
 to protect nationally and internationally designated areas of landscape and sites of nature conservation 

value from minerals development, other than in exceptional circumstances where it has been 
demonstrated that the proposed development is in the public interest; 

 to secure supplies of material needed by society and the economy from environmentally acceptable 
sources; 

 to ensure so far as practicable that outcomes for the minerals industry are consistent with the 
Government’s aims for productivity growth and strong economic performance; 

 to secure sound working practices so that the environmental impacts of extraction and the transportation 
of minerals are kept to a minimum, unless there are exceptional overriding reasons to the contrary; 

 to minimise the production of mineral waste; 
 to promote efficient use and recycling of suitable materials thereby minimising the net requirement for 

new primary extraction; 
 to protect and, where possible, to enhance the overall quality of the environment once extraction has 

ceased through high standards of restoration and to safeguard the long-term potential of land for a wide 
range of afteruses. 

 
The final point is reinforced in the associated Good Practice guides which states: 
 

“………. following working, the land should be restored, in one step or progressively, to make it suitable 
for beneficial afteruse and to avoid dereliction.” 
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This may be achieved through the consideration of restoration and aftercare as an integral part of the initial 
mineral planning application.  The draft guidance advises that the schemes should be sufficiently detailed for 
a realistic view to be taken of the afteruse intended, including phasing of progressive restoration and the final 
landform/landscape. 
 
The draft guidance also notes that: 
 

“Where it is necessary for non-mineral development to take place in Mineral Consultation Areas, policies 
should encourage the prior extraction of minerals.” 

 
It goes on to highlight the importance of identifying MCAs within development plans, in order that non-
mineral developers can be alerted to the existence of valuable mineral resources within potential 
development sites. MCAs are consultation areas within which deposits of minerals have been defined as 
being (or will in the foreseeable future become) of economic importance. 
 
Impact on Built Afteruse 
 
Whilst MPS1 and MPG1 make reference to the fact that regard should be had to a range of afteruses that 
could be accommodated in former quarries, the guidance could go further by making specific reference to 
the consideration of built development as part of the restoration of quarries.  This would allow the 
consideration of alternative afteruses at the beginning of the planning process allowing the extraction to be 
designed around the afteruse. 
 
Many examples of existing built development within quarries were hindered as the quarry design did not 
consider any afteruse development; this caused increased costs. 
 
It is acknowledged that due to the predominately rural location of most quarries, the existing MPG7 non-built 
afteruses will in most cases represent the most appropriate and beneficial long term uses for quarries.  
However, there are cases where sites are located in close to areas of built development and could therefore 
support alternative forms of development. 
 
MPS1 also addresses the importance of not sterilising mineral reserves through alternative development.  
The implications of necessary mineral sterilisation as part of site operations, as opposed to sterilisation at the 
surface through forms of landuse is discussed in more detail in Section A.4.7 below. 
 
 
MPG1: General Considerations and the Development Plan System 
 
MPG1 sets out the Government’s policy on minerals and planning issues and provides advice to the 
minerals industry and to mineral planning authorities on policies and the operation of the planning system 
with respect to minerals. 
 
MPG1 introduces the concepts of sustainable development, safeguarding of mineral reserves and ensuring 
continuity of supply through the provision of landbanks. 
 
Impact on Built Afteruse 
 
MPG1 seeks to ensure that land taken for mineral extraction or the depositing of mineral waste should not 
become derelict and should be reclaimed to a standard suitable for beneficial afteruse as soon as possible.  
 
The guidance makes reference to the following acceptable forms of afteruse: 
 
 Agriculture; 
 Forestry; 
 Nature Conservation; 
 Public Open Space; 
 Recreation; or 
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 Other development. 
 
This is discussed in more details in MPG7. 
 
 
MPG2 : Applications, Permissions and Conditions  
 
MPG2 provides advice to both the MPAs and applicants alike on planning applications, planning permissions 
and the associated planning conditions. 
 
In defining the development, MPG2 notes: 
 

“Vague possible future developments should be excluded from the application, although these can be 
discussed during any pre-application consultations.” 

 
The guidance goes on to state: 
 

“The requirements for the reinstatement of land following minerals development should be framed with 
the possible future use of the restored land in mind, although the conditions cannot validly regulate that 
use if it is one for which planning permission will subsequently be required.” 

 
Impact on Built Afteruse 
 
Due to the long time scales over which many mineral extractions operate, it is often not possible at the 
planning application stage to envisage what development pressures may exist at or near the end of 
extraction operations.  It would therefore be advantageous for the mineral operator to be able to devise a 
flexible approach to the final restoration landform and landuse in order to meet the changing pressures.  
However, this is not envisaged or encouraged in MPG2. 
 
 
MPG7 : The Reclamation of Mineral Workings 
 
MPG7 provides specific guidance with respect to the restoration, reclamation and afteruse of the quarries.  
The guidance seeks to ensure that: 
 

“……….. land taken for minerals is reclaimed at the earliest opportunity, and to a standard suitable for the 
intended use.” 

 
Within the guidance the focus of afteruses has been on non built developments 
 

“Restoration and aftercare should provide the means to maintain or, in some circumstances, even 
enhance the long-term quality of land and landscapes taken for mineral extraction. This will be to the 
benefit of local communities and ensure that a valuable natural asset will be passed on to future 
generations. Reclamation can provide opportunities for creating, or enhancing, sites for nature 
conservation. This can make a contribution, for example, towards achieving specific targets set in the UK 
Biodiversity Action Plan. Examples include creating new semi natural habitats and providing appropriate 
locations for the reestablishment of threatened species.” 

 
Within MPG7 (see Box 1 of the Guidance Note) the favoured types of end use are: 
 
 Agriculture 
 Forestry 
 Amenity including Nature Conservation 
 Landfilling 
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Impact on Built Afteruse 
 
MPG7 appears to take a very blinkered approach to the types of end uses that are considered appropriate in 
former quarries.  It is restrictive and the opportunity, where appropriate, for built development restoration is 
acknowledged at the strategic policy level. 
 
 
MPG8 : Interim Development Order Permissions (IDOs) - Statutory Provisions and Procedures 
 
MPG8 provides more information on the provisions and procedures arising out of the Interim Development 
Orders (the Planning and Compensation Act 1991). 
 
Impact on Built Afteruse 
 
The implications of this piece of legislation are discussed in more details in Section A.4.2 below. 
 
 
MPG10 : Provision of Raw Material for the Cement Industry 
 
Whilst not strictly within the remit of this research it is important to see how other sectors of the mineral 
industry have tackled the issue of restoration and afteruse. 
 
MPG10, as MPG1, acknowledges that:  
 

“…. restoration and, usually, aftercare will be required to make mineral workings fit for beneficial after-use 
and environmentally acceptable. This may include restoration to agriculture, forestry, management for 
nature conservation, provision of public open space, recreation or other development.” 

 
Impact on Built Afteruse 
 
The reference to “other development” is welcomed.  Indeed there are examples of former chalk pits which 
have successfully accommodated developments such as Blue Water Retail Park in Kent. 
 
 
MPG14 : Environment Act 1995: Review of Mineral Planning Permissions 
 
MPG14 provides more information on the provisions and procedures arising out of the Environment Act 
1995. 
 
Impact on Built Afteruse 
 
The implications of this piece of legislation are discussed in more details in Section A.4.2 below. 
 
 
A.2.2 PPGs/PPSs 
 
PPS1 Delivering Sustainable Development 
PPG2 Green Belts 
PPG3 Housing 
PPG4 Industrial and Commercial Development and Small Firms 
PPG5 Simplified Planning Zones 
PPS6 Planning for Town Centres 
PPS7 Sustainable Development in Rural Areas 
PPG8 Telecommunications 
PPS9 Biodiversity and Geological Conservation 
PPS10 Planning for Sustainable Waste Management 
PPS11 Regional Spatial Strategies 



The Planning and Design of Aggregate Quarries for Non-Agricultural Afteruse 
Project Code  SAMP 2.31 
 
 
 
 

 
 
Professor Geoffrey Walton and Associates 
David Jarvis Associates Limited 
Crawford’s Chartered Surveyors  A6 

PPS12 Local Development Frameworks 
PPG13 Transport 
PPG14 Development on Unstable Land 
PPG15 Planning and the Historic Environment 
PPG16 Archaeology and Planning 
PPG17 Sport and Recreation 
PPG18 Enforcing Planning Control 
PPG19 Outdoor Advertisement Control 
PPG20 Coastal Planning 
PPG21 Tourism 
PPS22 Renewable Energy 
PPS23 Planning and Pollution Control 
PPG24 Planning and Noise 
PPG25 Development and Flood Risk 
 
 
PPS1 : Delivering Sustainable Development 
 
PPS1 sets out the Government’s Objective for the planning system and the framework within which all other 
planning policy and guidance should sit. 
 

“Good planning ensures that we get the right development, in the right place and at the right time. It 
makes a positive difference to people's lives and helps to deliver homes, jobs, and better opportunities for 
all, whilst protecting and enhancing the natural and historic environment, and conserving the countryside 
and open spaces that are vital resources for everyone.  But poor planning can result in a legacy for 
current and future generations of run-down town centres, unsafe and dilapidated housing, crime and 
disorder, and the loss of our finest countryside to development. 
 
Good planning is a positive and proactive process, operating in the public interest through a system of 
plan preparation and control over the development and use of land.  
 
Sustainable development is the core principle underpinning planning.” 

 
PPS1 envisages the use of a plan led system as key in the provision of sustainable development. 
 
Impact on Mineral Development and Built Afteruse 
 
In appropriate locations, quarries represent a way of meeting the aims of sustainable development through 
the use of previously developed land to accommodate new development with the resultant decrease in 
pressure on greenfield sites. 
 
 
PPG2 : Green Belts 
 
Green Belt Polices were originally set out in 1955, since which time there has been very little change to the 
policies and their effect on development.  They are intended to: 
 

“to prevent urban sprawl by keeping land permanently open; the most important attribute of Green Belts is 
their openness. Green Belts can shape patterns of urban development at sub-regional and regional scale, 
and help to ensure that development occurs in locations allocated in development plans. They help to 
protect the countryside, be it in agricultural, forestry or other use. They can assist in moving towards more 
sustainable patterns of urban development.” 

 
Within Green Belts there is a general presumption against inappropriate development, or development which 
by definition is harmful to the Green Belt.  The construction of new buildings within Green Belts is therefore 
limited to the following purposes: 
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 agriculture and forestry; 
 essential facilities for outdoor sport and outdoor recreation, for cemeteries, and for other uses of land 

which preserve the openness of the Green Belt and which do not conflict with the purposes of including 
land in it; 

 limited extension, alteration or replacement of existing dwellings; 
 limited infilling in existing villages and limited affordable housing for local community needs; or 
 limited infilling or redevelopment of major existing developed sites. 

 
As an exception (and in light of the fact that minerals can be worked only where they are found and their 
extraction is a temporary activity), mineral extraction need not be considered an inappropriate development.  
It need not therefore conflict with the purposes of including land in Green Belts, provided that high 
environmental standards are maintained and that the site is well restored. 
 
Impact on Mineral Development and Built Afteruse 
 
As acknowledged in PPG2 minerals can only be worked where they are found, which in some cases results 
in development within Green Belt area.  In light of the relatively close proximity of urban areas and the 
associated development pressures on land within these urban areas, quarries may present an opportunity to 
accommodate new development.  The nature of some sites is such that such development may be 
accommodated within the site, without an effect on the openness (not just visual) of the locality. 
 
 
PPG3 : Housing 
 
Guidance with respect to housing provision is provided within PPG3.  Within this guidance the Government 
sets out its commitment to promoting more sustainable patterns of development by: 
 
 concentrating most additional housing development within urban areas;  
 making more efficient use of land by maximising the re-use of previously-developed land and the 

conversion and re-use of existing buildings;  
 assessing the capacity of urban areas to accommodate more housing;  
 adopting a sequential approach to the allocation of land for housing development;  
 managing the release of housing land; and  
 reviewing existing allocations of housing land in plans, and planning permissions when they come up for 

renewal. 
 
The guidance seeks to reinforce the sustainability argument by ensuring that the best use if made of land. 
by: 
 
 avoiding developments which make inefficient use of land (those of less than 30 dwellings per hectare 

net); 
 encourage housing development which makes more efficient use of land (between 30 and 50 dwellings 

per hectare net); and 
 seek greater intensity of development at places with good public transport accessibility such as city, town, 

district and local centres or around major nodes along good quality public transport corridors. 
 
There is an acknowledgement that development may take place outside urban areas.  Where this takes 
place, the guidance seeks to ensure that the new settlement should not consist exclusively of housing but 
must be planned as a community with a mix of land uses, including adequate shops, employment and 
services.  This will help to ensure that the new settlements do not develop purely as dormitory towns. 
 
Impact on Mineral Development and Built Afteruse 
 
The key implication of PPG3 on the use of former quarries for built afteruses is the role that the guidance has 
to play in defining what is and is not brownfield land.  This issue is discussed in greater detail in Section 
A.4.4 below. 
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A secondary implication arising out of PPG3 is the required density for development.  In order to secure 
planning permission, a developer must undertake development at densities of a least 30 dwellings per 
hectare.  This can result in a substantial increase in the number of people living in a locality with an 
associated increase in pressure on local facilities, such as schools and doctors etc. 
 
In order to counter the increase in population, developers are often asked to make contributions to the 
provision of additional community facilities.  On larger development the financial burden of these 
contributions may be substantial. 
 
 
PPS7 : Sustainable Development in Rural Areas 
 
PPS7 provides guidance on development in rural areas.  It cross references to the guidance given in PPG3 
in respect of housing provision. 
 
It also provides additional guidance on nationally designated areas comprising National Parks, the Broads, 
the New Forest Heritage Area and Areas of Outstanding Natural Beauty (AONB).  These areas have been 
confirmed by the Government as having the highest status of protection in relation to landscape and scenic 
beauty. 
 
PPS7 advises that major developments should not take place in these designated areas, except in 
exceptional circumstances.  Major development proposals should be demonstrated to be in the public 
interest before being allowed to proceed.  
 
Impact on Mineral Development and Built Afteruse 
 
In line with the objectives of PPS7, the mineral industry has acknowledged the implications of working within 
sensitive areas.  In 1998 the Quarry Products Association (QPA) published a four point plan in respect of 
operations within National Parks: 
 
1. Work with the Government and National Park Authorities to identify dormant planning permissions in 

National Parks which will not be reactivated and respond positively to initiatives by appropriate 
Authorities to seek prohibition(3) orders. This goes further than the present statutory position that they 
should not be reopened without the imposition of modern planning conditions. 

 
2. Work with National Park Authorities to identify and clarify current permissions which are uncertain in 

scope or extent. Every effort will be made to resolve any areas of uncertainty without recourse to the 
courts. 

 
3. Not submit any planning application for new mineral workings (4) in a National Park unless there is a 

national need in terms of minerals supply or where the proposal has benefits for the National Park in 
question. 

 
4. Only propose the extension of existing sites in National Parks where:-  

there is a national need in terms of minerals supply; 
or the proposal has benefits for the environment, landscape 
and economic well-being of the National Park in question. 

 
As with the issue of development in green belts, quarry developments within AONBs and other sensitive 
locations may offer an opportunity to accommodate new development into the landscape in such a way as to 
minimise the overall environment impact of the development, whilst meeting local demand for necessary 
development. 
 
 
PPS9 : Biodiversity and Geological Conservation 
 
PPS9 highlights the importance in having regard to sites of biological and geological interest from a local,  
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national and international prospective in order to ensure that their value is preserved through considerate 
future development of land. 
 
Impact on Mineral Development and Built Afteruse 
 
Paradoxically, quarries are often responsible for the creation of areas of elevated biological and geological 
interest.  It is estimated that there are currently in excess of 700 SSSIs located within former quarries. 
 
As is illustrated in the 7 example sites (see Sections G.2 to G.8) it is possible to redevelop former quarries 
whilst having regard to areas of biological and geological interest. 
 
 
PPG13 : Transport 
 
The guidance on transport development seeks to reconfirm the need to achieve sustainable development 
through the: 
 
 promotion of more sustainable transport choices for both people and for moving freight;  
 promotion of accessibility to jobs, shopping, leisure facilities and services by public transport, walking and 

cycling; and 
 reduction in the need to travel, especially by car.  

 
Impact on Mineral Development and Built Afteruse 
 
Development within larger quarries has the potential to allow large mixed used developments to come 
forward.  By providing living space and job opportunities in one locality, it may be possible to reduce the 
reliance on the car, in line with the aims of PPG13. 
 
 
A.3 REGIONAL GUIDANCE 
 
As a result of the Planning and Compulsory Purchase Act 2004, the role of the Regions has changed.  Pre 
2004, they had a non statutory role being involved in the production of general guidance for the locality.  Pre 
the 2004 Act, regional guidance was produced at a Central Government level by the Secretary for State. 
 
However, since 2004 the Regions, through their Regional Assemblies have a statutory role to play in forming 
the framework for future development.  They are now required to prepare a spatial strategy for their region, 
these are reported in their Regional Spatial Strategies (RSSs) which will with time replace the older Regional 
Planning Guidance Notes (RPGs). As an exception to this the Secretary for State will maintain his role in 
preparing regional guidance for London. 
  
The implications of the 2004 Act are discussed in more detail in Section A.4.3. 
 
 
A.3.1 RPGs and RSSs 
 
RPGs and RSSs represent the regional level of plan policy and guidance.  They take Central Government’s 
aspirations in terms of all types of development and start the process of translating this into landuse policies.  
They now take the role of informing the Local Planning Authorities as to their requirements in terms of new 
housing numbers etc. 
 
As such RPGs and RSSs will have an increasingly important role in determining what types of development 
are undertaken in what localities. 
 
RPG01 North-East 
RPG03 London - Strategic Views 
RPG03b/9b R. Thames 
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RPG06 East Anglia 
RPG07 Northern 
RSS08 East Midlands 
RPG09 South East 
RPG09a Thames Gateway 
RPG10 South West 
RSS11 West Midlands 
RPG12 Yorkshire & the Humber 
RPG13 North West 
 
 
A.4  OTHER ISSUES 
 
A.4.1 Two Tier Local Government 
 
With the exception of Unitary Authority areas, development control is dealt with by two tiers of local 
government. 
 
The County Councils are responsible for planning matters related to both forward planning and development 
control in respect of mineral and waste sites.  As a result of changes arising out of the 2004 Act, discussed in 
more detail in Section A.4.3, they no longer perform a strategic forward planning function in terms of general 
development. 
 
The District and Borough Councils, on the other hand, are responsible for forward planning and development 
control in relation to all other forms of development, including residential, retail, commercial and industrial. 
 
Impact on Mineral Development and Built Afteruse 
 
Within Counties, where the two tier local government operate applications for mineral related development 
and those for built development will be dealt with by different Authorities.  Where it is both possible and 
desirable to seek to achieve built development in quarries, then interested parties may find themselves 
having to make applications to both levels of local government.  This will bring with it both increased costs 
and confusion. 
 
In theory this issue should be overcome within Unitary Authorities, where there is a single tier of local 
government.  However, experience has shown that whilst Unitary Authorities may appear to be a single 
entity mineral and waste planning is still dealt with in isolation from the other forms of planning. 
 
 
A.4.2 Planning and Compensation Act 1991 and Environment Act 1995 
 
During the first half of the 1990s, two pieces of legislation were passed which have had a fundamental effect 
on mineral planning permissions. 
 
The Planning and Compensation Act 1991 (the 1991 Act) introduced new procedures for dealing with 
permissions for the winning and working of minerals or the depositing of minerals waste, originally granted 
under Interim Development Orders (IDOs). These were permissions granted after 21 July 1943 and before 1 
July 1948 and have been preserved by successive planning Acts as valid planning permissions. 
 
Unlike post Town and Country Planning Act 1947 (the 1947 Act) permissions, there was no requirement to 
register them, so records were sparse and imprecise, with planning authorities and other interested parties 
not knowing where permissions existed.  Because they were not registered, long dormant workings could 
also be re-activated without warning.  In addition existing workings could be subject to few, if any conditions, 
governing the operation of the quarry or its restoration, with large unworked extensions to existing workings 
covered by the permissions, which if worked could have significant adverse impacts on the environment and 
amenity. 
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Under the 1991 Act holders of IDO permissions had to register them with the MPA and, subsequently to 
submit a scheme of operating and restoration conditions for the Authority's approval. 
  
The Environment Act 1995 (the 1995 Act) went a step further than the 1991 Act in considering all permission 
from 1948 to the present.  Under the requirement of the act, all mineral planning permissions were required 
to be reviewed on a rolling 15 year programme in order to ensure that modern conditions of working and 
restoration can be applied to all operations. 
 
Impact on Mineral Development and Built Afteruse 
 
The impact of the 1991 and 1995 Acts on the minerals development and built afteruses can be viewed as 
both positive and negative. 
 
In many cases the old mineral planning permission had few if any planning conditions attached to them and 
little if any requirements in respect of long term restoration of quarry sites.  Whilst this situation was not 
considered appropriate in environmental terms, it gave operators the flexibility to amend working and 
restoration methods where appropriate to react to the changing development pressures. 
 
Under the current arrangements, the review of permissions on a rolling programme will ensure that all sites 
have a comprehensive set of planning conditions, including those relating to restoration and aftercare.  This 
not only reduces the flexibility to accommodate development pressures but, also, as a result of the 
definitions contained within PPG3, results in the site no longer being considered brownfield land.  This is 
considered in more detail in Section A.4.4 below. 
 
As noted above, the 1995 Act contains a requirement for all mineral permissions to be reviewed on a 15 year 
programme.  In theory this review mechanism could, where appropriate, allow the long term afteruse of the 
site to be reviewed on a 15 year cycle, with changes to working and restoration schemes being made 
accordingly.  In order for this to be effective, there would need to be a willingness in terms of landowners, 
operations and planning authorities to consider the wider opportunities that quarries may offer. 
 
The balance been the positive nature of reviewing a permission on a 15 year programme and the flexibility 
that this may bring must be balanced against the argument that sites become defined as Greenfield land 
once a restoration condition is imposed which is an inevitable consequence of the review programme. 
 
 
A.4.3 Planning and Compulsory Purchase Act 2004 
 
The Planning and Compulsory Purchase Act 2004 (the 2004 Act) reforms the planning system and aims to 
improve and speed up the process.  
 
The act has resulted in a change to the way in which “forward planning” is undertaken.  Previously we had 
the Development Plan, to which all development must accord.  This Plan was made up of a series of 
documents: 
 
 The Structure Plan 
 The District or Borough Local Plan 
 The Mineral Local Plan 
 The Waste Local Plan 

 
Within Unitary Authorities, where there is only one tier of local government, the above plans were 
incorporated into a single Unitary Development Plan. 
 
As a result of the 2004 Act there have been a number of changes. 
 
There has been a move away from the above system towards the development of Local Development 
Documents (LDD), comprising the Local Development Framework (LDF).  These are intended to streamline 
the planning process and promote a proactive, positive approach to managing development. 
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Under the new system, Local Authorities, at a District and Borough level are responsible for transferring 
regional policies and guidance to the local level.  Prior to the 2004 Act this role was undertaken by the 
County Council through their Structure Plan.  The Structure Plan has been abolished under the new system, 
with the strategic planning function passing up to the RSS administered at the regional level. 
 
The role of the County Council is now limited to the area of forward planning mineral and waste related 
development, where the County Council are still involved with the development of Mineral and Waste Local 
Development Framework Documents. 
 
 
Impact on Mineral Development and Built Afteruse 
 
In theory, the changes arising as a result of the 2004 Act should assist in enabling built development in 
former quarries as it is intended that the LDD be a more fluid set of documents that are more able to react to 
change than their Development Plan predecessors. 
 
In order for this to be achieved there will be a requirement for there to be greater continuity between the 
Mineral LDF documents that will be produced by the County Councils and the district-wide LDF documents 
that will be produced by the District and Borough Councils.  In the past these documents have been 
produced in isolation and often with different timetables, resulting in missed opportunities. 
 
As there will continue to be a requirement to determine planning applications in accordance with the 
Development Plan, there is still a reliance on the landowner, operator or developer to ensure, through 
appropriate lobbying at an appropriate time, that their site is included within an LDD. 
 
As a result of the 2004 Act, the role of County Councils in determining strategic landuse policy has been 
transferred to the Regional Assemblies.   It is therefore important that contact is made at the regional level as 
well as at the local level. 
 
 
A.4.4 Brownfield and Greenfield Land 
 
PPG3 provides a definition as to what should be considered brownfield, or previously developed land: 
 

“Previously-developed land is that which is or was occupied by a permanent (non agricultural) structure, 
and associated fixed surface infrastructure.  The definition covers the curtilage of the development.  
Previously-developed land may occur in both built-up and rural settings.  The definition includes defence 
buildings, and land use for mineral extraction and waste disposal where provision for restoration has not 
been made through development control procedures.” 

 
It is clear from the above, that PPG3 considers that a mineral site, with a planning permission which requires 
the site to be restored should not be considered to be previously developed or brownfield land.   
 
Impact on Mineral Development and Built Afteruse 
 
Under the requirements of the Environment Act 1995, the majority of mineral planning permissions have now 
been reviewed and a modern scheme of conditions, including restoration conditions determined.  In cases 
where the sites have been defined as Dormant, under the 1995 Act, the review of conditions may not have 
been undertaken as this requirement is only triggered in advance of the recommencement of mineral 
workings. 
 
The result of the 1995 Act, is to leave very few sites without some form of restoration provision, and therefore 
to fail the brownfield test under the PPG3 definition with the implication that there is a presumption against 
alternative development rather than a presumption in favour of it. 
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A.4.5 Environmental Impact Assessment 
 
The European Union Directive Number 85/337/EEC (as amended by Directive 97/11/EC) introduced the 
requirement to undertake an Environmental Impact Assessment (EIA) on a range of developments.  This 
directive was implemented in the UK by the Town and Country Planning (Environmental Impact Assessment) 
(England and Wales) Regulations 1999. 
 
Under these (updated) regulations thresholds are provided, over which an EIA must be undertaken: 
 
 mineral extraction sites in excess of 15 hectares or 30,000 tonnes per annum; 
 industrial estates in excess of 20 hectares; or 
 urban developments on land not previously intensively use where the development is >5 hectares, would 

create >10,000 square metres of commercial space, involves the construction of >10,000 dwellings. 
 
Impact on Mineral Development and Built Afteruse 
 
Under the EIA regulations the impacts of a development should be considered from cradle to grave, i.e. from 
the initial construction phase of development to final restoration in terms of mineral and waste related 
developments or to full occupancy of the development in terms of built development. 
 
The EIA regulations make the design of quarries for flexible working difficult and costly to achieve, with the 
result that operators favour schemes with a certain end use.  In light of the long timetables of some 
operations the “safest” option for final end use may therefore be the classic MPG7 uses.  
 
 
A.4.6 Strategic Environmental Assessment 
 
Strategic Environmental Assessment (SEA) is a process to ensure that significant environmental effects 
arising from policies, plans and programmes are identified, assessed, mitigated, communicated to decision-
makers, monitored and that opportunities for public involvement are provided. 
  
SEA has become an important instrument to help to achieve sustainable development in public planning and 
policy making.  The importance of SEA is widely recognised.  Particular benefits of SEA include:  
 
 to support sustainable development; 
 to improve the evidence base for strategic decisions;  
 to facilitate and respond to consultation with stakeholders; and 
 to streamline other processes such as Environmental Impact Assessments of individual development 

projects.  
 
SEA is a generic tool which can be used in a variety of situations.  A particular form of SEA is being 
introduced by the European Union Direction 2001/42/EC.  This requires National, Regional and Local 
Authorities in Member States to carry out strategic environmental assessment on certain plans and 
programmes that they promote. 
  
In the UK, various approaches to conducting strategic assessments and appraisals are already well 
developed including environmental appraisal of Local Authority land-use plans and sustainability appraisal of 
regional planning guidance. These existing approaches are being strengthened through implementation of 
the SEA Directive.  
 
Conducting an SEA is an iterative process which should be carried out alongside the development of the 
plan or programme.  
 
Impact on Mineral Development and Built Afteruse 
 
The move towards the use of SEA in the planning making process has implications on developments of all 
types.  It will become more important for the impacts of developments to be considered at an earlier stage, 
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with for instance, greater appreciation of the environmental background of development sites at the plan 
stages, rather than just at the planning application stage. 
 
Site owners, operators and developers must as discussed in Section A.4.3 be proactive in ensuring that 
where appropriate sites exist that they are pushed through the LDD process, with the necessary 
environmental information to satisfy the requirements of the SEA. 
 
It will also be important for the District and Borough Authorities, who at present are not experienced in 
considering mineral developments, to understand the possible environmental benefits associated with 
development in these locations. 
 
 
A.4.7 Landbank Issues and the Sterilisation of Mineral 
 
A landbank is a stock of planning permissions for the winning and working of minerals. Policies providing for 
the maintenance of landbanks are an important feature of minerals planning and should be included in 
Development Plans. Landbanks are necessary to enable the aggregates supply industry to respond speedily 
to fluctuations in demand. The period of the landbank reflects the lead times that may be involved in 
obtaining planning permission and bringing a site into full production. 
 
MPG6 advises that MPAs should include policies in their Development Plans which provide for the 
maintenance of a landbank for all aggregate minerals. In the case of sand and gravel, MPAs should aim to 
maintain a landbank for an appropriate local area, sufficient for at least 7 years extraction, unless exceptional 
circumstances prevail. A longer period may be appropriate for crushed rock. 
  
Impact on Mineral Development and Built Afteruse 
 
As discussed in other sections of this report, it may be necessary in certain circumstances to sterilise 
permitted material within a site, in order to achieve a quarry profile which is better able to accommodate 
alternative built development.  This has impact both in terms of the landbank (MPG6) and in respect of the 
sterilisation of a valuable resource (MPS1). 
 
In order to avoid the unnecessary sterilisation of some mineral, but whilst still achieving a quarry profile 
which is sympathetic to alternative built afteruses, it may be advantageous to consider the extension of the 
planning boundaries with limited excavation and restricted mineral recovery.  This could enhance final 
landforms and development platforms, using techniques such as those set out in Appendix D.2.4 and 
Appendix E. 
 
With respect to the landbank issue, this is something that will need to be addressed on a site by site basis 
and in discussion with the MPA.  It should, however, not be an over-riding reason for not allowing a built 
development to go ahead. 
 
The impact in respect of the sterilisation of mineral will need to be considered in financial, environmental and 
social terms. 
 
As an alternative, there may situations where built development is proposed on a greenfield site which would 
lead to the sterilisation of underlying mineral reserves.  In this case it may be possible to consider 
development at a lower level in order to avoid unnecessary sterilisation (in accordance with MPS1), with the 
associated benefit to society.  This is something that has been achieved in New England, USA. 
 
 
A.4.8 Waste Management Licences and PPC Permits 
 
As discussed in other sections of this report, it may be necessary to import waste into site in order to 
engineer an appropriate landform on which to locate future development. 
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The importation of waste is an activity that is controlled both in terms of planning and also by the 
Environment Agency by issuing of a waste management licence or PPC permit. 
 
Impact on Mineral Development and Built Afteruse 
 
The securing of a licence or permit can often be a time consuming and expensive hurdle to be overcome in 
any development.  There are, however, a number of ways in which this system can be speeded up. 
 
Paragraph 9 of Schedule 3 to the Waste Management Licensing Regulations 1994 exempts: 
 

"The spreading of waste consisting of soil, rock, ash or sludge or of waste from dredging any inland 
waters or arising from construction or demolition work, on any land in connection with the reclamation or 
improvement of that land if: 
 
a) by reason of industrial or other development the land is incapable of beneficial use without treatment; 
 
b) the spreading is carried out in accordance with a Planning Permission for' the reclamation or 
improvement of the land and results in benefit to agriculture or ecological improvement; and 
 
c) no more than 20,000 cubic metres per hectare of such waste is spread on the land.” 

 
In this case planning permission needs be granted for reclamation or improvement of the land.  Where 
restoration is required by condition and is not specifically provided for in the permission, then the exemption 
is not available. 
 
Following recent European Court of Justice rulings, in particular the “Abfall” case (Abfall Service AG [ASA] v. 
Austrian Environment Ministry [BMU) February 2002], it has been necessary for the Environment Agency to 
consider that some deposits on land could be recovery rather than disposal activities. 
 
The basic recovery test in the “Abfall” case is that an operation can be described as a recovery activity if its 
 

"principal objective is that the waste serves a useful purpose in replacing other [non waste] materials 
which would have had to be used for that purpose", 

 
so conserving natural resources.  This includes the following activities: 
  
 Contouring of land e.g. by farmers infilling hollows (even if the hollow is substantial) to improve drainage 

or ease the ploughing of the land. 
 Use of waste to stabilise other land (for example quarry walls or mine shafts) 
 Use of waste in construction work e.g. to create bunds, cell walls for the processing of materials etc.· 

Infilling of quarries either in whole or part where this is necessary to achieve a purpose and a direct and 
proportionate benefit will result, such as providing an adequate foundation for housing or for recreational 
facilities. 

 
 
A.4.9 Water Abstraction and Discharge Licences 
 
The Water Act 2003 heralded a major step forward in the sustainable management of water resources in 
England and Wales. This Act introduces significant changes to the water regulation legislation including: 
 
 Time limits for all new abstraction licences 
 Facility to revoke abstraction licences causing serious environmental damage without compensation 
 Greater flexibility to raise or lower licensing thresholds 
 Small and environmentally insignificant abstractions deregulated 
 Licensing extended to abstractors of significant quantities presently outside the licensing system 
 Water company drought plans and water resource management plans (both currently produced 

voluntarily) to become a statutory requirement. 
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Impact on Mineral Development and Built Afteruse 
 
The key implication of the 2003 Water Act is to introduce time limits for abstraction and discharge licences.  
As discussed in other sections of this report, there may be a necessity to maintain long term dewatering 
activities in order to ensure the long term viability of development sites. 
 
The imposition of time limits on these types of activities introduces another hurdle to be overcome. 
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Appendix B 
The Financial Context 
 
B.1  INTRODUCTION 
 
The parties to a development may be many and varied and the interests each party might have could be 
equally diverse.  Surface and mineral might be in separate ownership, the operator may occupy the site 
under lease, parts of the site might be subject to wayleaves, easements or ancient manorial rights.  Land 
might be owned by commercial businesses or held in trust.  The quarry site might form a minor part of a 
larger landholding or, conversely, it may be the major income producing asset of the landholding.  Adjacent 
occupiers might have concerns as to the impact of the existing use of a site or the potential development of a 
site and planning and other authorities might be concerned as to the potential costs to them likely to be 
incurred as a result of the development of a site. 
 
Each party with a different interest will assess a different value to the scheme or impact and this value may 
be measured in many different ways dependent on the role of the party in the “transaction”.  Value is not 
always initially measured directly in terms of money – the primary measure might be social impact or impact 
on the environment.  Ultimately though, all impacts can be ascribed a price, cost or value. Different 
measures of value are described later in this section to the report. 
 
Although different measures of value are identified, and it is the sum of these measures which is the true 
assessment of the cost or value of any scheme, the immediate measure, and often the only measure 
considered, is the measure of worth in money i.e. dependent upon perspective – what is this development 
worth or what is the impact on my business if I develop the site? 
 
The traditional development model assumes that when the development value of a site exceeds the existing 
use value the site will be developed.  This model would logically work in a quarry if the land and mineral 
owner and operator are one and the same party.  However, increasingly, land and mineral owner and 
operator are different parties each with different drivers and constraints in their decision making processes.  
For instance, it may be of “value” to a mineral operator to hold a quarry, even though it is dormant with no 
prospect of re-opening, because this gives the operator some planning or competitive advantage in the wider 
context.  This value to the operator is of no benefit whatsoever to the landowner who, being bound by the 
contractual terms of the lease arrangements, is prevented from realising the development potential of the 
site. In these circumstances, the only way the landowner might realise the development is by sharing the 
development profit with the operator to the extent that the “value” of the incentive paid to the operator, is 
sufficient to make him change his priorities. 
 
Within the overall valuation context, however that value might be measured, some basic valuation principles 
apply. 
 
 
B.2 BASIC VALUATION PRINCIPLES 
 
When measured in purely financial terms the value of a site can be the value to the owner or the value to the 
operator.  These can be one and the same or different parties. 
 
If different parties and the site is subject to a lease then the value to the landowner will likely be the value of 
the annual royalty income received under the terms of the lease capitalised over the life of the lease or the 
reserve.  If the lease is for a term shorter than that of the reserve then it is likely that differing discount rates 
or yields will be adopted for the periods under the lease, when the income is contractually secure, and the 
period after the determination of the lease falls due when the prospect of income is less secure and 
dependent upon the lease being renewed or the site let to another party. 
 
The value to the operator could best be described as the value of the asset in use to that operator.  Within 
the Appraisal and Valuation Manual published by the Royal Institution of Chartered Surveyors this value falls 
under the definition of “Existing Use Value” which is defined as: 
 



The Planning and Design of Aggregate Quarries for Non-Agricultural Afteruse 
Project Code  SAMP 2.31 
 
 
 
 

 
 
Professor Geoffrey Walton and Associates 
David Jarvis Associates Limited 
Crawford’s Chartered Surveyors  B2 

“The estimated amount for which a property should exchange on the date of valuations between a willing 
buyer and a willing seller in an arm’s length transaction, after proper marketing wherein the parties had 
acted knowledgeably, prudently and without compulsion, assuming that the buyer is granted vacant 
possession of all parts of the property required by the business and disregarding potential alternative 
uses and any other characteristics of the property that would cause it’s market value to differ from that 
needed to replace the remaining service potential at least cost” 

 
In layman’s terms this value might best be described by the operator asking himself the question “How much 
would I be prepared to accept to give up the use of this asset?” 
 
This value can be identified in two separate elements.  If the royalty paid to the landowner is below the 
prevailing market royalty levels, then the operator benefits from a “profit royalty” until such time as the royalty 
is reviewed under the terms of the lease to the market royalty. 
 
The second element is less directly identified but comprises the proportion of the profit which the operator 
additionally attributes to his right to occupy the land. So, for instance, if an operator makes a profit of £1.00 
per tonne of stone produced, he may attribute 30% of that profit as the notional value attributable to the land 
(in the hands of the operator).  Thus, the existing use value of the land, being the value to the operator (not 
the value to the landowner) would be the actual profit rent, plus the notional profit rent, capitalised over the 
period in which the operator is entitled to receive the benefit of the notional incomes.  Put simply, it is the 
sum of money any bid must exceed in order to persuade the operator to give up his interest in the land. 
 
Time is an important factor in valuation and is dealt with in valuation technique by the adoption of “Years 
Purchase” (YP) or “Present Value” (PV) discount factors.  If, for instance, a site were subject to a secure 
royalty income for a period of, say 10 years, and had an identified residual value which could be secured at 
the end of that ten year period, the total net present value would be the value of the income capitalised over 
the ten years plus the residual value discounted to net present value terms.  
 
The yields or discount rates adopted reflect the relevant risks or impacts on the business.  For the landowner 
the risk rate will reflect the quality of the covenant of the leaseholder whereas for the operator the risk rate 
might reflect either the relative security of his ability to secure an income (profit) from occupation of the site 
or, might be set by the cost of money to his business or the hurdle rates for return on capital set by his 
business management. 
 
 
B.3 THE FINANCIAL CONSEQUENCES OF DEVELOPMENT  
 
Development of a site, in part or whole, changes the use of that quarry.  This change in the use will 
undoubtedly have an impact on value – positive or negative – short term or long term. 
 
The use of land has a value.  If the period for which that use is enjoyed is altered or the date at which any 
future use might be enjoyed is brought forward (or delayed) then that likely value would be altered.  
 
If the physical parameters governing occupation of the site are altered to allow a change in the existing use 
or to facilitate a future change of use then the existing use value will likely change. 
 
This is probably best illustrated by a valuation model: 
 
 

 
Assume a quarry producing 100,000 tonnes of aggregate product per annum.  The royalty paid to the 
landlord is £0.25 per tonne under the terms of a lease for a period of 10 years with the prospect of 
renewal for a further 10 years.  The notional profit royalty to the occupier is £0.50 per tonne. No 
valuable afteruse envisaged. 
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The valuation of the two interests might be: 
 
Landlord: 
 
Annual income 100,000 te @ £0.25/te £25,000 pa 
YP 10 Yr @ 10%  6.15 £153,750  
     
Reversion 
Annual income 100,000 te @ £0.25/te £25,000 pa 
YP 10 Yr @ 12%  5.65 
PV £1 10 yr @ 12%  0.32 £45,200 
 
Total Value Landlord’s interest  £198,950 
 
Occupier’s interest: 
 
Annual profit rent 100,000 te @ £0.50/te £50,000 pa 
YP 10 Yr @ 11%  5.89 £294,500  
 
Reversion 
Annual profit rent 100,000 te @ £0.50/te £50,000 pa 
YP 10 Yr @ 15%  5.01 
PV £1 10 yr @ 15%  0.25   £62,625 
 
Total Value Occupier’s interest  £357,125 
 
Total Value Combined interests  £556,075 
 
Suppose though the landowner identifies a development which would give a land value of £10,000,000 in 
twenty years time.  The Net Present Value of that development would be: 
 
Value in 20 years time £10,000,000 
PV £1 20 yr @ 10% 0.15 
 
Net Present Value £1,500,000 
 
Thus, in these circumstances the value to the landowner becomes £1,698,950 (£198,950 + £1,500,000).  
The value to the operator remains unchanged. 
 
However, if the developer could develop the site earlier, the value to him would increase because the 
discount factor (the PV factor) would reduce.  So, for instance, if the landowner could secure possession of 
the site in, say, 7 years, the PV factor would be 0.513 and consequently NPV of the development would 
increase to £5,130,000.  For the purposes of this exercise it is not necessary to show the calculation but, 
because the lease would be terminated early, the value to the landlord of the lease income would reduce to 
a capital sum of £104,000. 
 
Thus, by bringing forward the date for development, the value of the landlord’s interest increases to 
£5,234,000 – an increase of over £3,500,000. 
 
However, unless he agrees terms with the occupier, the landlord cannot realise that value because he is 
contractually locked out of the site by the terms of the lease. In order to secure early possession, the 
landlord will have to pay the occupier part of his profit. 
 
We know, from the definition of existing use value, that the value the operator has in mind is “…the value 
needed to replace the remaining service potential at least cost”.  So we also know that the operator will 
require at least £556,000 (less the value of his profit rent for 7 years) in order to agree an early surrender of 
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the lease. The landlord can easily afford this from the £3,500,000 additional profit he will secure by 
developing the site at an early date. 
 
In practice, terms would likely be agreed at somewhere between £1,000,000 and £2,000,000 – the science 
of valuation cannot account for the haggling of the market. 
 
This very simple example illustrates how the impact of altering periods of occupation impact on the relative 
values of the site. 
 
The valuation models become increasingly more complex dependent on the circumstances but the overall 
impacts will likely be common. For instance, if the shape of the quarry were to be altered, reducing the 
mineral reserve, the life of the quarry would be reduced but, the date at which the development value could 
be realised, would be brought forward and the Net Present Value would increase. 
 
 
B.4 MATTERS TO BE CONSIDERED BY THE PARTIES IN DEVELOPMENT 
 
The landowner and/or operator and the developer will have different, and sometimes conflicting, drivers in 
the decision making process governing the use of the land. 
 
 
B.4.1 Quarry Development 
 
 The tenure of a site may influence the decision as to whether to release a site for development. If the site 

is subject to a lease the landowner may be contractually restricted from releasing the land. Equally, if the 
operator occupies the site under preferential lease terms which benefit the conduct of the business when 
compared to other sites he may hold, then that operator may be reluctant to give up possession even in 
return for a generous reverse premium. 

 
 “The Long Term View” – much of the mineral bearing land in the UK is held in Trusts operating under 

rules requiring the Trustees, often, to maintain the long term income generation from the Trust. Unless 
built development is conducted by the landowners themselves who then hold the property as an 
investment, development in a quarry site is generally a short term, but comparatively high, form of cash 
generation. This shape of cash flow may me completely contrary to the terms and objectives of the Trust.  

 
 The restoration liability may be a significant driver in the decision making process. An operator would 

generally make provision for the costs of restoration of a site during the currency of workings. There are 
however instances, particularly amongst older workings, where adequate provision has not been made 
and the costs of achieving good restoration are prohibitive. Rather perversely, it is in these latter 
instances where built development might provide the restoration solution to the poor performing operator 
who has not made adequate provision. 

 
 “Political Capital” and the costs of securing and maintaining this value are very relevant factors. There is 

undoubtedly a reluctance amongst operators, when promoting sites through the planning process, to 
propose anything more than the mineral use and “green” restoration. The suggestion of proposing any 
form of built development following mineral extraction is generally an anathema to many mineral 
companies. Interestingly perhaps this appears to become less of an obstacle the higher the value of the 
mineral e.g. there are a number of instances where built development has been proposed in conjunction 
with coal workings but virtually none in respect of initial proposals for sand and gravel or hard rock 
quarrying. 

 
 Ability to secure funding for development will often be a hurdle to owners / operators with no track record 

of development. Even if such a party is able to secure funding, such lending will likely be at a higher rate 
of interest, reflecting the higher perceived risk, of the inexperienced (in terms of development) 
landowner/developer. 
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 Tax treatment – for tax purposes in the UK, income derived from the working of mineral is treated as 50% 
revenue and 50% capital each attracting different tax treatments. Revenues from built development would 
almost certainly be treated as 100% capital attracting a different tax profile. This may be a benefit or 
hindrance to the landowner. 

 
 
B.4.2 Built Development 
 
 Land ownership is again relevant to the developer of built development. Probably more often than not, 

interests in former or existing mineral workings for built development will be acquired either by way of an 
option exercisable on grant of planning permission or, on an entirely speculative basis. The developer 
would almost always seek freehold title which, for instance, might be in conflict with the Trust owning the 
land particularly if it impacts on the tax regime. 

 
 The physical condition of the site will be a very relevant financial consideration for the developer. Costs of 

moving waste and overburden materials, reshaping quarry faces and floors etc will all impact on the 
viability of the development. However, such impacts will not be negative in every instance particularly if 
the developer is able to work with the landowner /operator at an early stage in creating the final landform 
for development. 

 
 Demand – the location of quarries, being further from the urban fringe or access infrastructure than most 

development sites, generally dictates that any built development will be speculative. In these 
circumstances the developer would seek higher returns which would force the value of land to the 
landowner or operator downwards.  

 
 Infrastructure costs – generally, development in quarries will require significant improvements to highway 

infrastructure, provision of services etc. Because of the remote location of most quarries, when compared 
to other development sites, these costs can be comparatively high. If such costs are high, either the 
density and/or value of the specific development needs to be increased or the monies paid to the 
landowner need to fall in order to allow the development to proceed. 

 
 Cash Flow – because of the potentially high up front infrastructure costs cash flow becomes an issue to 

developers. The consequence of this might be phased payments to landowners or a phasing of the 
development itself. 

 
 Perception with funding institutions – such bodies are often conservative in their funding judgements and, 

whatever the circumstances of any particular site, will often perceive a quarry site to be a “contaminated” 
site – even if there is no history of potentially contaminative uses at the site. Developers can find solutions 
through specialist funding institutions but usually at a higher cost of borrowing. There are however an 
increasing number of bodies willing to arrange development funding for such sites as the perception of 
risk reduces over time. 

 
 Adjacent occupiers and continuing existing uses – the financial implications of the integration of quarries 

and built development are considered below. Outwith the boundary of the quarry though there are often 
other uses, e.g. landfill, which might conflict with the built development use. If such perceived conflicts 
arise there will almost always be an engineering solution but, again, this comes at a cost which will 
ultimately impact on the monies available for the purchase of the land. 

 
 Regulatory bodies – most developers are used to dealing with a single planning body – usually the 

District Authority and perhaps the Environment Agency.  Development in a quarry will likely involve at 
least one additional regulatory body, the mineral planning authority, and probably greater involvement 
from the Environment Agency. Increased costs and time will likely be incurred as a result. 
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B.4.3 Quarry and Built Development Integration 
 
Most built development in quarries has, historically, taken place after quarry workings have been completed 
and the site abandoned or restored. This report shows however that it is quite feasible to bring forward built 
development in existing and working quarries. 
 
The revenue and cost implications of such development are simply the balance between the increased (or 
decreased) operating costs of altering the quarry shape and working method set against the benefit of 
bringing forward the realisation of capital and / or revenue from development and the potential reduction in 
restoration costs. 
 
There is however a financial issue, be it real or perceived, of commencing built development within a working 
quarry and that problem, largely one of the operators perspective, is that any use other than mineral working, 
will have a negative impact on the continuing existing use value of his asset. The operator's primary concern 
is usually maximising the value of this continuing existing use as this reflects the profitability of his operation 
and often provides the capital in the balance sheet supporting the business. 
 
From the developer's point of view, although the quarry land may offer a very attractive development 
foundation, continuing quarrying use will likely be perceived as a “bad neighbour” use which will likely impact 
on the incomes he might. In his financial models the developer might reflect this perceived issue by adopting 
a higher yield in the discount of his potential income for the period that extraction continues reverting to lower 
yields once the mineral workings have ceased. The consequences of this would, again, potentially reduce 
the monies available to be paid to a landowner.  
 
 
B.5 VALUATION APPROACH 
 
The above paragraphs have considered the practical and financial implications of development in quarries 
measured in “cash” terms. There are however many other measurements of value, reflecting costs or 
benefits to the community or to the environment which might be considered in the development process: 
 
  
B.5.1 Cost : Benefit Analysis 
 
Many large public developments have to show that the cost of the project provides a benefit to society.  For 
example a road scheme or flood alleviation scheme has to show a positive benefit to society.  Generally 
these use DCF techniques incorporating values for social and environmental advantages/disadvantages.  
The valuation model is then compared with assessments undertaken for the status quo and/or other options.  
If the cost is outweighed by the assessed benefit then the development, even though it may cause 
environmental or social harm in one respect, is accepted. 
 
 
B.5.2 Valuing non physical issues 
 
Although the valuation model can be built up to show cost:benefit it still leaves the issue of valuing social and 
environmental issues.  This must show the benefit to society of one more (or one less) unit of a resource. 
The following considers the methods of valuing unseen or non-physical aspects.  Landscape improvement 
can be of great benefit.  How is this to be accommodated within the planning gain scenario? 
 
 
B.5.3 Contingency Valuation 
 
This method uses statistical data to determine the price a group of people would pay either in a single 
payment or as an annual fee to obtain the issue being valued.  A survey is undertaken to ask certain 
questions.  For example to see what price people would put on Greenbelt, a survey is undertaken to ask 
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what price people would pay to protect the Greenbelt.  The mean price is then used to assess the value 
people put on protecting the Greenbelt.  This does not value the land but the concept of protection.   
 
This method can also reflect not just the loss of something such as greenbelt land, but also the thought of 
that land being lost.  Not everyone uses a specific amenity, but would value it simply because they know it is 
there. 
 
The results of this type of value can then be incorporated into a cost:benefit analysis or a DCF valuation to 
compare the development options. 
 
Difficulties arise when the aspect being valued starts to compete with another.  For example the results from 
the survey may state that the local population is prepared to pay £10 per head per year to protect a specific 
species habitat.  This would lead to a value on this as population x £10 in simple terms.  However there may 
be another habitat or species equally affected and so would the population be prepared to pay £10 or £5 per 
species, and what if there are 10 to 20 affected species or habitats, is it £100 to £200 per person or £10 for 
the whole. 
 
This leads to values being adopted that cannot truly reflect the true value as other matters could affect the 
questions in the survey. 
 
 
B.5.4 Hedonic Valuation 
 
This uses the comparison of values for a house that enjoys a certain environmental advantage or 
disadvantage with values of a house that does not.  For example the “cost” of living next to a main road is 
arrived at by comparing a similar house in such a location next to a main road with one that is not.  This 
method is, however, subject to market fluctuations and other benefits/disadvantages the houses also suffer 
which can lead to subjective adjustments which again can lead to values adopted that are open to critique. 
 
 
B.5.5 Transport Costs 
 
This reflects the value of the environment by assessing (again by survey) how much people would be 
prepared to pay to visit a site.  This type of valuation is restrictive in the type of scenario it can be used for 
such as provision of public open space but not specific habitat or species protection.  It also has the same 
draw back as that highlighted for the Contingency Valuation as it cannot easily incorporate all the issues in 
one. 
 
 
B.5.6 Replacement Cost Assessment 
 
Another method not considered much in literature is replacement cost.  How much it would cost to replace 
the amenity that has been lost.  This could be calculated for differing regions for different issues and then 
incorporated into assessments as "a per hectare" figure or a “cost” in assessment. 
 
The first three valuation methods are themselves significant in terms of resource.  It could be for this reason 
alone that such methods have not been used but it is also considered they would not be of benefit in 
providing clarity of the conclusions of this research.  They are also controversial.  For instance the use of 
both Hedonic and CV values have been criticised by both valuers and ecological groups as not fully 
reflecting true value or by simply putting a monetary value on something that should not be valued (which is 
a critic of all monetary valuations of the environment). 
 
Although the research into varying valuation techniques has led us back to traditional methods it was an 
important part of the process to eliminate them as it gave an insight into the difficulties faced and also 
enabled the adaptation of more traditional methodology. 
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B.5.7 NPV and IRR 
 
The traditional method of assessing development opportunities is for the costs and income to be assessed 
using a discounted cash flow; this allows the Valuer or developer to look at the potential investment return 
over time with all cost implications. 
 
The Net Present Value (NPV) allows the Valuer to look at the present value of the potential income stream 
over time, hence providing the ability to assess if there is, in basic terms, a profit to be made. 
 
Internal Rate of Return (IRR) allows the Valuer to compare the potential return on development as a yield; 
this analysis is undertaken by discounting all future receipts and payments of a project at a rate where the 
discounted receipts equal the discounted payments.  This discounted rate will then show the actual rate of 
return on the capital invested.  (NPV will equal zero). 
 
 
B.6 CONCLUSION OF CONSIDERATION OF “OTHER” METHODS OF VALUATION 
 
As described above the difficulty faced by the project team has been to try and reflect in the valuation 
techniques any social or environmental costs/benefits that quarry afteruse would deliver in any particular 
situation. 
 
The conclusion reached has been that currently there are no absolute methods of reflecting such issues.  
How do you value the loss of habitat or the release of pressure on green belt? 
 
The only solution to this is to reflect such issues as a cost where possible; matters such as relieving pressure 
of development on other land can be assessed purely on a “planning gain” basis.  The following table tries to 
illustrate this method.  For each “social” or “environmental” cost or gain there is normally a mitigating actual 
cost to the development.  For example the social cost of transport can be reflected in provision of public 
transport infrastructure and reducing the “design for car” mentality which in itself may increase built density 
as less land is made available for car parking. 
 
 
Affects on values 

Issue Mitigation Valuation Issues 

visual affects landscaping higher costs reflecting the costs of 
hard/soft landscaping and after care 

transport public transport scheme higher costs in provision of cycle ways; 
bus lanes and bus stops or possibly tram 
or rail stations;  may be some set off 
against allowing only single car occupancy 
provision allowing greater house density 

provision of 10% of the Local 
Authority regional housing 
allocation up to 2016 in 
phased release 

planning gain for locality in 
protecting other “green” 
areas under pressure for 
development 

phased release of land requires deferment 
of income and possible financing issues 
but a more secure development  

play school requirement land set aside for such use loss of developable land and safety issues 
and infrastructure to be incorporated into 
design  

lack of public recreation 
areas 

land set aside for such use or 
some public access allowed 

loss of developable land and possible cost 
in infrastructure 
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The above table shows certain development or planning gain requirements can be reflected in monetary 
terms.  However not all can and so certain issues will be regarded in commentary on the assessment of the 
various options considered by this research. Others can only be described with a planning advantage – 
although even this may be able to be quantified, for example release on pressure on other strategic land 
could be assessed if the developer can provide such land as part of the overall development or as planning 
gain to the community – for example an area where no mineral reserves exist within their ownership land 
bank. 
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Appendix C 
The Technical Context 
 
C.1 INTRODUCTION 
 
This section deals with the technical issues relating to built development within quarries starting with the 
context of existing quarry operations.  The operations that are or may have been undertaken have a major 
impact on the nature of built development that can take place after quarrying.  Hence this Section considers 
the basic technical elements of quarry development where they relate to potential subsequent built 
development. 
 
 
C.2 QUARRY DEVELOPMENT 
 
Quarries are developed according to the commercial intentions of the owners and operators in accordance 
with planning conditions set down by the MPAs and regulated in accordance with the Quarries Regulations 
1999.  To date no quarries have been specifically developed from the outset for subsequent built 
development.  The primary intention is for the production of aggregates for the market, hence the extent to 
which previous and currently working quarries can be used for built development will vary according to a 
number of factors. 
 
The types and character of quarries that may be considered for built development will vary greatly.  This may 
depend upon many items including:- 
 
 The nature of the material being quarried e.g. hard rock or sand and gravel. 
 The area occupied by the quarry excavation and adjoining land. 
 The depth of mineral workings. 
 Groundwater conditions at the quarry. 
 The restoration arrangements and subsequent land use since the end of quarrying. 
 The period during which the quarry was worked. 

 
 
C.2.1 Geological Setting 
 
Quarries vary very considerably according to 
the geological setting of the site.  Sand and 
gravel workings are usually relatively shallow 
with limited quantities of overburden materials 
that need separate storage.  By contrast 
hardrock quarries are typically much deeper 
and depending on rock type may range from 
20 metres to 200 metres in depth.  Such 
quarries commonly have greater thicknesses 
of overburden and superficial deposits that 
require removal and storage elsewhere than 
sand and gravel operations.  Larger quarries 
may have spoil tips containing several million 
cubic metres of waste materials that may have 
required landscaping.  Figures A and B show 
typical sand and gravel and hardrock 
operations. 
 
 
 
Figure A : A typical hardrock operation 
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Figure B : A typical sand and gravel 
operation 
 
 
It follows that shallow quarries are 
potentially more advantageous for 
subsequent built development but 
as indicated below there are 
numerous considerations that are 
also pertinent to this form of after-
use. 
 
 
 
 
 
 
 

C.2.2 Area Considerations 
 
The size and depth of quarries govern the area occupied both by the quarry workings and the ancillary 
operations that include mineral processing, stockpiling and added value operations such as concrete or 
asphalt batching plants. A large area may be taken 
up with spoil dumps or with lagoons and tailings 
facilities used to settle fine discards from mineral 
processing.  It is often found that the out-of 
excavation area required for various facilities 
comprises a significant proportion of the whole of 
the quarry site.  Figure C is an aerial view of a 
quarry site showing excavation, mineral processing 
and stockpiling areas. 
 
 
 
Figure C : Quarry site with mineral processing and stockpiling 
areas 
 
 
Built development at a quarry site is of course not 
restricted to the previous mineral working area but 
may include the out-of excavation land provided 
ground conditions are, or can be made, acceptable.  
Large quarry sites may give rise to extensive areas 
for future development, but to some degree this 
depends on the depth of workings. 
 
 
C.2.3 Depth Considerations 
 
The depth of quarry workings does not necessarily relate to the availability of land within the excavation area 
that is suitable for built development.  Quarries comprise excavated faces and quarries of depths in excess 
of 10 to 15 metres require benched faces to ensure adequate safety in accordance with the Quarries 
Regulations 1999.  Figure D shows typical benched quarry excavations.  The benching system comprises 
faces that are typically inclined in hardrock quarries at 70º to 80º and benches that often vary in width but are 
intended to prevent material falling from above onto those working below.   The floor of the quarry may be 
constrained by a variety of factors including: 
 
 Groundwater levels. 
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 Geological/rock quality considerations. 
 Working constraints/space requirements for equipment. 
 In-pit processing arrangements. 

 

 
 
Figure D : Benched Quarry Excavations 
 
 
Depending on the progress to the intended final depth of the quarry the area of the floor of the quarry may 
vary.  For example, a quarry that may be worked in a series of say 10 benches will have a significantly larger 
plan area at bench 3 than at bench 7.  The premature cessation of quarrying can of course give rise to a 
larger potential area for development than if a quarry proceeds to its full depth.  Depending on the 
constraints listed above and the area permitted for quarrying, the floor of a quarry may vary significantly in 
area.  It should be noted that quarry floors are not necessarily horizontal even though the benches above the 
quarry floors may be horizontal (see Figures E, F and G). 
 
 
 

   
 

 
 
Figure E, F and G : Sloping Quarry Floors 
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C.2.4 Groundwater Conditions 
 
A major constraint on quarry development can be groundwater conditions.  To an increasing degree it is 
difficult to operate quarries below groundwater level, but this is still the case with many quarries both for 
sand and gravel and for hardrock aggregates.  Quarry development requires the operator to have 
investigated the groundwater conditions prior to working and to have obtained the necessary permits for 
groundwater abstraction and discharges from the Environment Agency.  This requires the operator to have a 
sound knowledge of undisturbed groundwater levels prior to quarrying.  This is a situation that obtains for 
most new sand and gravel quarries whereas many existing hardrock quarries may have already intercepted 
or affected groundwater levels by pumping or other activities.  Figure H shows groundwater pumping affects 
on water levels and the potential rebound affects following the end of quarrying. 
 
 
 

 
 

Pre-quarrying watertable 
 

    
 

Groundwater drawn down by pumping        Groundwater re-bound causes differential 
settlement in fill or even flooding 

 
 
Figure H : Affects of groundwater pumping on water levels 
 
 
This is an important matter since built development needs to take place in areas where flooding will not 
occur.  As noted below groundwater can rebound to previous or different levels following the end of quarry 
pumping and may even be affected by activities at nearby quarries or other water abstraction points. 
 
 
C.2.5 Restoration Considerations 
 
All quarries operate within a system of planning conditions that now require attention to environmental 
constraints (see Appendix A) but also have restoration conditions.  These conditions may have governed 
matters such as screening and restoration to out-of excavation spoil tips and lagoons and may have placed 
obligations on the operator in respect of landscaping exposed quarry faces.  These factors may have a 
bearing on the feasibility and nature of any future built development and the related earthworks to facilitate 
this built development.  Figures I and J show typical restoration requirements for quarries. 
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Figures I : Typical quarry restoration        Figure J : Typical quarry restoration 
 
 
Another factor pertinent to quarry development and subsequent built development is the issue of contiguous 
or adjacent quarries.  It is not uncommon for large quarries to be sited close to each other and for these to 
be operated completely separately with different target floor levels and benching systems and separate 
arrangements for the disposal of mineral discards and quarry overburden.  However in some places there is 
scope for combining operations to recover intervening rock.  This can at times significantly increase the floor 
area of the resulting excavation and greatly enhance the potential for final built development as well as a 
more integrated approach to landscape management. 
 
 
C.2.6 Age of the Quarry 
 
Modern quarries are generally well regulated and controlled with secure slopes and surveys showing the 
position of tips and lagoons and other features of relevance to subsequent built development.  Older quarries 
may be far more complex to interpret.  Quarry faces may have been excavated to slopes that today would be 
unacceptable and waste materials may have been irregularly disposed on the floor of the excavation or 
beyond the crest of the workings.  Figure K shows an irregularly operated quarry floor that would require 
investigation.  In consequence the investigations 
that are necessary to assess the suitability for 
future built development may be far more 
detailed than with more recent workings. 
 
 
 
 
 
Figure K : Irregularly operated quarry floor 
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C.3 BUILT DEVELOPMENT 
 
The choice of the many options that may be considered will be financially or commercially driven.  As 
detailed in Appendix B there may be financial benefits in respect of shared restoration costs but also 
penalties if quarrying ceases before the intended closure date.  The principal constraints on the suitability for 
various built development projects include:- 
 
 Access. 
 Topography, slopes and voids. 
 Groundwater and surface water conditions. 
 Available construction materials. 
 Landscape. 
 Environmental issues. 

 
Landscape and environmental issues are considered in Appendix D below.  The location, access and 
general land form are key issues in respect of the provision of services and the location of potential buildings 
and site roads.   
 
 
C.3.1 Access 
 
Access into a quarry may be straight forward where modern quarry haul roads with suitable gradients are 
present.  Difficulties may arise where access is required to land beyond the crest of the excavation as well as 
the floor of the quarry and possibly benches on the quarry face.  Typically road gradients should be flatter 
than 1 in 10 and preferably flatter than 1 in 12.  Roads need to be of adequate width for the intended traffic 
with appropriate allowance for footpaths and cycle tracks.  As noted below, it may also be necessary to allow 
sufficient width to protect the roads from rockfall above.  Figure L shows how access and roads may be 
arranged for a quarry and the residential afteruse. 
 
 

    
 
Figure L : Residential afteruse within a quarry environment 
 
 
A number of planning authorities often require a second or emergency road out of the developed quarry 
especially if the quarry is to been developed as a result of deepening rather than as a hillside excavation.  
The insertion of such roads into high, steep quarry slopes may be a challenge and will of necessity require 
sufficient land beyond the crest of the slope for the necessary earthworks.   
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C.3.2 Topography and Slopes 
  
The most readily developed quarries are those with low side slopes and flat, well drained, pit floors.  Dry 
sand and gravel operations may conform to this objective.  The re-development of quarries with steep, high 
slopes and with irregular bench levels and hollows in the quarry floor is less straight forward. 
 
 
C.3.3 Slope Stability 
 
Quarry slopes need to be secure or to be rendered safe either by excavation (slope flattening or bench 
widening), by support measures (including anchoring, bolting, netting or buttressing with fill) by enforced 
standoffs or a combination of the above.  The owner of land above and behind the slope has a right of 
support of his land and the owner of the slope has a duty in this regard.  Hence it is always desirable when 
considering built development in a quarry to own the land behind any quarry slopes so that risks of 
movement and remedial works can be undertaken without threats of litigation.  It should be emphasised that 
remedial works to quarry slopes with built development above or below should be seen as a last resort since 
such works can be difficult to access and very disturbing after development has occurred even when the 
land is owned by the developer. 
 
The most frequent problem associated with former quarry slopes is the risk of rockfall.  Obviously the risk of 
large scale collapses including those that might result from earthworks undertaken for the built development, 
new ground loadings or changes in groundwater conditions must be assessed.  Most modern quarry slopes 
should not be subject to major instability hazards but there is no guarantee of this and the developer must be 
satisfied that major instability will not arise.  Figures M and N show diagrammatically problems that can arise 
with respect to slope stability and rockfall. 
 
 

 
 
Figure M : Different types of slope failure 
 
 
 

 
 
Figure N : Rockfall protection 
 
 
Rockfall is often less apparent even though it can sterilize 10 metres to 20 metres of ground at the toe of a 
moderately high quarry slope.  In practice rockfall has given rise to far more deaths and serious injuries in 
British quarries than larger ground movements and has directly or indirectly contributed to a number of 
fatalities and serious injuries in subsequent built development in quarries.  Typical methods of handling 
rockfall problems range from scaling and netting rock faces to the provision of adequately sized ditches and 
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barriers.  Figure O shows examples of these rockfall protection measures.   With weaker rocks scaling is only 
a short term palliative and netting has a design life of typically only 40 – 60 years.  Re-excavation of slopes 
to flatter gradients possibly with benching systems of adequate width to contain all rock from above is 
probably the best method of rockfall prevention.  All quarry built development projects should address 
stability and the need for maintenance works as an important element in assessing the viability of a project. 
 
 
 

 
 

 
Figure O : Rockfall protection measures 
 
 
It should be noted, as implied above, that the availability of previous geotechnical assessments under the 
Quarries Regulations 1999, is no guarantee of long term stability.  This is particularly true of the older 
quarries where slopes were formed before geotechnical assessment was required.  The need for detailed 
geotechnical assessment depends on the complexity of the geology and the size and steepness of the 
slopes.  Where development is intended close to existing quarry faces all vegetation should be removed 
from those faces to ensure proper assessment of the ground conditions.  Particular attention should be given 
to adversely orientated discontinuities that daylight in the excavation and where thick superficial deposits are 
present.  Whilst most hardrock quarry slopes do not collapse it is essential to check the safety of those 
slopes where rock faces were steepened by removing safety benches prior to abandonment.   
 
An important element in assessing the condition of quarry slopes prior to construction next to, against or over 
rock faces is the preparation of a detailed quarry face survey.  It is essential to use up-to-date targetless 
EDM and scanning type survey equipment that permits detailed profiles to be prepared including all slopes 
where access is unsafe or impossible.  Such surveys also allow for volumes of fill and unsold minerals and 
tips to be assessed and for the scale of re-profiling and other earthworks to be properly quantified. 
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C.3.4 Foundations 
 
For more than 30 years the location of all large tips and lagoons and their geotechnical condition has been 
governed by the Mines and Quarries (Tips) Regulations 1971.  Where a quarry is closed details of reports 
prepared under these regulations should be lodged with the Local Authority.  However it would be most 
unwise to solely rely upon such reports and the location and characterisation of all waste materials on a 
quarry must be specifically investigated.  As implied above, built development at quarries is not restricted to 
the excavation area. Much of a quarry site beyond the limits of excavation may be occupied by tips and 
lagoons.  Tips may include different materials and be poorly compacted and lagoons may represent a 
particular hazard for built development especially since they may be poorly capped and incapable of 
supporting structures or even mobile plant.  Again detailed site investigation is necessary to identify the 
location of such quarry structures (air photographs can be particularly helpful in this regard especially where 
historical quarry survey plans are not available).   
 
All surfaces on which built development may occur need particular attention.  These surfaces may include:- 
 
 The quarry floor. 
 Specific quarry benches of sufficient width for development. 
 Out-of excavation areas. 

 
Wherever possible built development should take place on intact bedrock, undisturbed superficial materials 
of suitable strength or on properly compacted backfill.  To this end it is essential to know the configuration of 
the surface on which development is taking place.  Any prospective developer should be aware of the risks 
of building on un-compacted fill materials or on fills that cross or obscure hollows in the surface (e.g. quarry 
floor, bench etc.) or former benches.  There is no alternative to a comprehensive compilation of historical 
quarry survey records and geological/geotechnical borehole and trial pit data.  Only by such investigations is 
it possible to understand the patterns of backfilling and the age and performance of excavated slopes as well 
as the general disposition of different foundation materials.  The use of quarry waste as a construction fill on 
which building may take place requires specific and detailed attention to the requirements of proper 
compaction.  It is feasible to build on properly compacted fills, but these fills need to be constructed on a 
uniform platform and not straddle benches since differential settlement may occur in such settings even 
where the compaction has been undertaken to proper standards.  Figure P shows diagrammatically 
situations where problems may arise with fills placed across hollows or bench faces. 
 
 
 

 
 
 

 
 
 
Figure P : Foundation problems arising from development on areas of backfill 
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In many areas where old or active underground mine workings are present the use of quarries for built 
development should be undertaken exactly as if quarrying had not occurred.  The placing of backfill over 
ground that might be subject to mining subsidence or the collapse of mining voids is potentially hazardous 
and should only be undertaken with further detailed investigations and the use of other precautionary 
methods. 
 
 
C.3.5 Groundwater and Surface Water Conditions 
 
The two primary concerns relate to the potential for rising groundwater levels and the risk of flooding 
following heavy rainfall.  Both can have major implications for built development and for the arrangement of 
services especially sewage and storm water drainage. 
 
 
C.3.6 Groundwater 
 
Groundwater levels are often depressed in deep mineral workings where there has been substantial 
pumping.  Groundwater levels may rise when quarrying ceases and pumping ends (see Figure H).   These 
new water levels may or may not be similar to those that existed prior to quarrying.  If quarrying has taken 
place over many years there may be no reliable information on rebound groundwater levels.  In such 
situations it is necessary to undertake a detailed investigation of historical groundwater levels from all 
available sources.  It should be noted that rebound groundwater levels may be influenced by the treatment of 
quarry slopes and the presence of any old mineral workings that may have been intersected during 
excavations.  Similarly the nature of any backfill placed within the quarry and the establishment of breaches 
within the rim of the excavations and any external changes in groundwater pumping may also affect rebound 
water levels.   
 
The situation is most straightforward with respect to de-watered sands and gravels in river valley deposits.  
When workings stop the excavation may be rapidly flooded at the end of pumping or if a cut off has been 
breached.  In larger scale hardrock quarries the groundwater rebound may take many years to complete.  
Water usually enters at lower levels but may also inflow along perched aquifers in the side wall of the quarry. 
 
Groundwater rebound may be particularly damaging where buildings have taken place on fill.  Work by the 
BRE has carefully investigated the effects of groundwater rebound on the stability of backfill in former 
opencast sites.  Groundwater entering backfill moves the fill from a total stress state to one of effective stress 
and commonly gives rise to collapse settlements of 0.5 to 2% of the backfill thickness.  This depends upon 
the state and uniformity of the compaction of the fill. But even compacted fill settles when flooded.  Figure Q, 
taken from the Oxford Times (circa 1978), shows damage that occurred to buildings developed on an 
irregularly backfilled quarry floor.  Such damage is not restricted to buildings but can have serious effects 
upon water, sewage and gas pipes.   
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Figure Q : Extract from the Oxford Times (c. 1978) 
 
 
 
C.3.7 Surface Water 
 
One of the risks of development in former quarries is the effect of storm rainfall.  It is essential to undertake a 
full catchment study covering all the land that may give rise to storm flows into low lying areas of the site.  
Unless adequate attenuation ponds are provided, together with emergency pumping arrangements, or all 
water can be directed safely off-site, as in hillside quarries, runoff can be rapid and severe.  Re-developed 
quarries often have a significant proportion of the area devoted to hard surfaces such as roofs, roads and 
parking areas as well as bare rock slopes.  Attenuation ponds need to be designed in accordance with run-
off calculations and linked to settlement lagoons that discharge at a controlled rate either into a properly 
designed soakaway system or into emergency pumping arrangements.  The Flood Estimation Handbook is 
the basis of proper flood risk assessment for small catchments such as quarries.  Figure R shows an 
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attenuation pond and settlement lagoon 
arrangement that may be suitable for use in 
conjunction with built development in a quarry.  
Soakaways will require approval by the 
Environment Agency.  Ideally as much water 
should be diverted around and out of a quarry 
as possible to avoid the need for attenuation 
and lagoon systems that may occupy a 
significant proportion of the development 
area. 
 
 
 
 
Figure R : Water attenuation ponds 
 
 
 
 
 
C.3.8 On-site Construction Materials 
 
Built development projects commonly require construction materials that may range from sand and gravel 
through crushed aggregate to gabion stone or armourstone in coastal or river settings.  Quarry wastes with 
proper investigation may also be used for constructing development platforms in addition to screening and 
other landscape or geotechnical requirements.  The availability of these materials on the site may represent 
a significant advantage in terms of planning gain or the reduction of environmental impacts during 
construction since the need for importation may be avoided.  The ability to undertake processing of on-site 
materials without using public roads can be a planning benefit.  It may also be possible to avoid the 
Aggregates Levy on non imported materials used in construction.  It is often beneficial if planning permission 
still exists for part of the quarry to recover the materials on site, but planners are generally well disposed to 
schemes that use on-site borrow-pits  
 
Obviously care has to be taken to ensure that the materials produced achieve the necessary standards for 
construction – this is especially so if weaker rocks have been quarried and where Type 1 fill may not easily 
be produced.  Similarly if materials are required for gabions or armourstone the durability, size and shape of 
the potential products need to be assessed.  Even materials from say remaining spoil heaps need to be 
considered when long term screening banks are to be built from weak soft clays and silts. 
 
Hence it is always prudent to prepare an inventory of as-dug and processed materials remaining on site and 
also the volumes of different types of potential soil-forming materials.  A second inventor of material 
requirements for say ramps or fills should also be prepared to be matched with the previous inventory.  This 
should allow the quantities of additional excavated material to be determined with some precision.  The 
recovery of minerals (both in the past and for new after-use development) always results in the accumulation 
of some waste. 
 
Experience suggests that in many quarry after-use situations it is usually possible to spread and compact 
most waste materials (new and sometimes older waste) in development areas provided this waste can be 
compacted uniformly and preferably not too thickly.  For example 1-2 metres of fill can often be placed on 
benches provided foundations of structures can be taken down through the fill onto bedrock.  However the 
history of piling through un-compacted quarry waste is not auspicious with many examples of failures and 
collapses of the piled structures and serious damage where building without rafts etc. has taken place on un-
compacted backfill.  Backfill used for foundations must be properly compacted as if it was of a highway 
embankment.  Even then long linear structures should be avoided, structures should not be built over steps 
in the quarry floor and rafts or reinforced ground beams employed.  Services must be flexible and 
soakaways are not permissible. 
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C.3.9 Services 
 
Services such as water, sewage, gas and electricity are relatively easily installed.  This is not the case with 
hardrock quarries where the provision of trenches can be expensive and disruptive and even require blasting 
or very expensive sawing operations.  The best arrangement is to spread graded fill to a depth of circa 1.1m 
over the entire site area where services may need to be installed e.g. around houses and along roads etc. 
such that trenches can be readily dug. 
 
Attention has to be given to gradients of pipes for sewage and storm water since pumping may be necessary 
if adverse gradients are present.  This is likely to be the case with most quarries that are not hillside 
operations unless they are sufficiently large to arrange for an internal sewage treatment plant.  Soakaway 
arrangements for storm water need particular attention and should be avoided where construction has taken 
place on compacted fills. 
 
Where thick fill has been placed pipes need to be sufficiently flexible to accommodate settlements that may 
occur due to backfill flooding on groundwater rebound.  This is necessary even where compaction of the fill 
has taken place. 
 
 
C.3.10 Other Issues 
 
There are some additional unique considerations that relate to the development of quarry sites; these 
include:- 
 
 Sunlight and shadow. 
 Ventilation. 
 Vandalism. 

 
Deep quarries can be in shade for part of the day so it is necessary to ensure that housing and public open 
spaces such as play areas are kept as far as possible in sunlight for a reasonable proportion of the day i.e. 
on the northern side of the quarry floor.  This may be achieved by concentrating roads and service facilities 
(e.g. attenuation ponds and the like) in the shade together with careful planting in less sunny locations.  
Similarly ventilation may also be a concern in deep quarries with gas or dust omissions from industrial 
activities. 
 
Vandalism can be a problem where there is public access directly above or near high excavated slopes with 
development beneath the slopes.  Offenders may feel less likely to be caught after throwing materials or 
refuse over the edge of such a slope.  There should always be a secure and preferably solid barrier between 
a footpath access to the crest of such slopes with adequate edge protection to avoid accidental or deliberate 
driving of vehicles over the edge of re-developed quarries, as well as reducing the risk of suicides. 
 
 
C.4  DISCUSSION AND CONCLUSIONS 
 
The basic issues that need to be addressed when considering built development in quarries have been set 
out and the differences between what a developer needs and what the quarrying industry normally delivers 
have been noted.  It will be apparent that it is easier to develop a site to built development end uses if the 
quarry has been worked to a completion plan from the outset of mineral extraction that recognised the 
intended after-use.  This is rarely the case, but more could be done to assist the later stages of quarrying 
such that some preparatory works can be undertaken.  Appendix A has indicated that the planning process 
does little to assist in preparing for long-term built development use of quarries.  It is often difficult to get 
planning permission for a quarry and doubly difficult to obtain permission at the same time for a built 
development after-use at the end of quarrying.  In addition, as indicated in Appendix B, most quarry sites are 
not owned by quarry operators who are generally charged with obtaining planning permission for quarrying.  
To this end it is considered that more could be done to better accommodate built development by permitting 
some flattening of quarry slopes towards the end of the quarrying process to specific gradients and to 
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provide the necessary construction materials for eventual after-use.  Whilst this has been recognised by 
Central Government in the past it has not been so widely recognised by the various Local Planning 
Authorities.  This matter is considered further in Appendix A. 
 
One of the issues pertinent to the development of quarries for industrial or residential purposes is the matter 
of available development area.  It is considered that although most quarries are separate entities much can 
be gained by the amalgamation of two or three adjacent quarries removing the intervening ground and 
forming a much larger floor area with potential for larger landscaping and screening earthworks that might 
otherwise be feasible with a single quarry.  A number of examples of such quarries are present in the West 
of England and the North Midlands. 
 
To summarise the findings the principal problems that are likely to arise with built development in former 
quarries are:- 
 
 Rockfall – protection in perpetuity is required. 
 Groundwater rebound/surface water management – the possible affects on fills and the potential for 

flooding must be investigated. 
 Site access – this must be safe and reasonable and commensurate with the new end use.  Special 

attention may need to be given for access to environmental features e.g. SSSIs (see Appendix E below). 
 Foundations – adequate site investigation must be undertaken to avoid settlement difficulties where fills 

are present. 
 
It should be appreciated that every site has its own distinctive problems and every site should have its own 
specific investigations and surveys.  Only in this way can satisfactory development take place within an 
acceptable landscape and with appropriate mitigation and management of long-term liabilities and risks. 
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Appendix D 
The Environmental Context 
 
D.1 INTRODUCTION 
 
Both quarry development and built development can have a major impact on the local environment and the 
assessment of that impact is a significant factor in the planning process as well as comprising a legal 
requirement.  This section considers the Environmental issues that commonly dominate in the mineral 
planning process, especially where relevant to incorporating built development and examines the extent to 
which these issues may also apply in addition to other factors at the planning stage for built development. 
 
 
D.2 QUARRY DEVELOPMENT 
 
All quarries that cover more than 5 hectares require an Environmental Assessment that follows a scoping 
exercise by the Mineral Planning Authority.  The issues most commonly addressed in such assessments 
include:- 
 
 Infrastructure and access. 
 Operating hours. 
 Noise, dust and vibration. 
 Visual impact and landscape issues. 
 Geo-conservation and bio-conservation. 
 Archaeology. 
 Groundwater and surface water management. 

 
 
D.2.1 Infrastructure and Access 
 
Transport and traffic generated by a quarry is frequently a major issue especially the routing of vehicles.  It 
can, of course, be an issue with respect to any built development but the size and number of trucks leaving 
and returning to a quarry can be quite contentious although there is usually less concern with vehicle 
movements relating to employees, visitors or service vehicles.  There is often pressure to consider 
alternative transportation methods such as rail or sea-freight.  These issues arise with built development in 
quarries where housing numbers are large or industrial after-uses might result in a large number of truck 
movements. 
 
To some extent, and following HSE pressure since the Quarries Regulations 1999, there has been a 
significant improvement in the development of road standards both within and at the entrance to quarries.  
Road gradients and widths are now generally wider and vehicle entrance arrangements similar to those that 
would be present at the entrance to a light industrial or residential estate.  Many mineral planning 
permissions specify in conditions arrangements for entrance roads in the light of the findings of the 
Environmental Impact Assessment (EIA) with respect to the size of vehicles and the number of vehicle 
movements. 
 
There are possible advantages for commercial/industrial development of previously rail or water linked 
quarries and where access for heavy goods vehicles is already in place. 
 
 
D.2.2 Operating Hours 
 
The hours during which quarry workings take place are frequently a major issue especially when a quarry is 
sited near residential property.  Typical concerns include the parking up of trucks waiting to collect aggregate 
and asphalt at the start of the day and the extension of noise and dust impacts at the beginning and end of 
each day when others may not be working.  Clearly operating hours may also be an issue if a quarry after-
use includes industrial or antisocial developments. 
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D.2.3 Noise, Dust and Vibrations 
 
Noise, dust and vibrations arise from the operation of both mobile and fixed plant and from blasting.  They 
are frequently a major impact issue that is almost always addressed in planning conditions with schemes of 
mitigation based on the findings of the EIA.  Such concerns are less frequent with respect to non-industrial 
built development in quarries but may be a short term issue when significant earthworks are required prior to 
construction. 
 
 
D.2.4 Visual Impact and Landscape Issues 
 
Quarries can have two further major impacts:  visual and landscape. 
 
The visual impact can be removed or reduced by 3 principal techniques: 
 
 Locating of the quarry within the undulations of the landform and the main blocks of vegetation. 
 Adjusting the direction of working so that faces are advanced towards the main visual receptors.  This 

may, for example, require the quarry to be worked initially behind a crest only revealing earlier restored 
faces at the last minute and towards the end of the operations. 

 Providing screening as mitigation by way of vegetation and/or landforms such as banks. 
 
The landscape impact is also minimised by 4 techniques: 
 
 Preserving valuable existing features including soils. 
 Creating a long term landform restoration which is sympathetic to the surrounding landscape including 

techniques such as landform replication2. 
 Restoring the quarry to afteruses sympathetic to the surrounding landuse and landcover. 
 Landscape impacts can often be much reduced by the provision of additional landtake, see Appendix E. 

 
Built development may allow for more comprehensive works for restoration and for the establishment of 
landforms that may not be feasible under the Quarries Regulations 1999.  In general quarry faces may 
require more attention than would be considered necessary during quarrying.  Hence the interest in reducing 
quarry slopes towards the end of a quarry’s working life.  Quarry slopes are generally formed as steep as 
possible commensurate with the safe maximisation of mineral recovery.  Overburden and other materials are 
moved the minimum of distance avoiding wherever possible any re-handling.  Waste may be used for 
screening but is rarely returned to the excavation in substantial volumes unless required to buttress slopes or 
to release additional minerals beyond the crest of the excavation. 
 
 
D.2.5 Geo-conservation/Bio-conservation 
 
There are various local, regional and national aspects of these topics depending on the nature of rock and 
landforms present or existing flora and fauna.  Rarity and legal status are important especially where SSSI 
designations apply.  There may be conflict between conservation and on-going extraction that is 
accommodated in conditions imposed by the Mineral Planning Authority.  There may be additional conflict in 
respect of public access to these sites.  Except with recent planning consents access is often poorly 
addressed and there is little incentive to maintain or encourage access for reasons of cost and liability. 
 
Built development may have less concern in this regard since it may have inherent wider public access.  Bio-
conservation may be more restricted in area by built development but its quality may be enhanced by being 
able to concentrate and improve conservation standards thereby making the feature more sustainable.  
Hence in some respects quarrying may be seen as having a primary function that until recently has paid no 

                                                      
2 See chapters 4 and 6 in Secure and Sustainable Final Slopes for SME Aggregate Quarries (ISBN 
0897766882) 
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significant attention to conservation whereas built development can enhance aspects of Geo/Bio-
conservation and treat it as a planning gain. 
 
 
D.2.6 Archaeology 
 
These investigations are generally undertaken before the surface is disturbed and can be a major cost 
element in the development of a quarry and may also delay the start of works.   The only Archaeology likely 
to be of interest with respect to built development relates to former quarrying activities especially if these are 
of some age.  As with Geo/Bio-conservation features Industrial Archaeology can often be integrated with 
proper access into a built development. 
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Appendix E 
Techniques and Mechanisms for Maximising the Potential for Built Development 
 
The following represent a range of techniques and ideas which could facilitate or speed up the integration of 
built development into aggregate quarries and avoid hazards. 
 
 
Provision of wide benches 
 
The width of benches or platforms governs the nature of development that can occur.  Wide benches allow 
for secure foundations since development should not take place too near the crest of benches.  Roads 
require less space but still need sufficient width to maintain slopes above and below the road and any 
footpaths. 
 
 

 
 
 
 
Provision of adequate access 
 
Internal access roads follow Local Authority guidelines and need to be of appropriate widths with facilities for 
turning and parking.  They also need to be of acceptable gradients generally 1 in 12 but locally they can be 1 
in 10. 
 
 

 
 
 
 
Increasing land take to improve batters, access etc. 
 
Older quarry slopes may be insecure or be excessively steep and high.  One means of overcoming this is to 
flatten the slope by benching or re-grading (depending on whether the slope is in rock or soil).  This may 
facilitate improved access; indeed the insertion of an access road into an existing slope can serve to flatten 
the overall slope and improve its stability. 
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Formation of flatter batters for long term restoration and landscape assimilation 
 
Narrow benches and high over-steep slopes can be difficult to landscape but with flatter slopes (and with 
greater land take) more realistic landforms can be produced for subsequent landscaping and possibly built 
development. 
 
 

 
 
 
 
Surface Water Management 
 
Quarries can comprise significant catchment areas and storm water requires management to avoid flooding.  
Peak flood flows are directed to attenuation ponds that slowly feed into settlement lagoons to allow clear 
water to be pumped from the site in a controlled manner or discharged into an approved soakaway. 
 
 

 
 
 
 
 
Avoidance of sub water table working 
 
Working only part of the mineral deposit above the water table may lose (and eventually sterilise) some of 
the underlying deposit but provide a larger potential development area than would arise from sub water table 
working if some scheme of permanent de-watering was to be implemented. 
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Phasing of extraction to promote early built development 
 
Housing development and quarrying can take place in juxtaposition given appropriate environmental 
safeguards such as screening so that restoration goes directly to built development without any intervening 
stage of restoration.  Planned from the outset much can be achieved. 
 
 

 
 
 
 
Separation of different land uses/quarrying 
 
This relates to the phasing of extraction (see above) and is akin to Option 2 in Quarry E in the example sites.  
Separating barriers can include un-worked ground if suitable slopes can be formed or large scale bunds 
formed by quarry waste materials or even reinforced earth embankments 5m – 10m high.  Separate access 
arrangements are also required. 
 
 

 
 
 
 

 
 
 
 
Maximisation of developable land 
 
The premature cessation of quarry workings and especially avoiding over-deepening helps to enlarge 
platforms where development may take place.  These platforms may be on the floor of the quarry or on one  
or two benches above the floor. 
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Merging adjacent quarries 
 
There are a number of adjacent quarries in different parts of England where the removal of slopes between 
the two operations can increase the yield of aggregate and also result in larger platform areas than would 
otherwise be available in a single quarry. 
 
 

 
 
 
 
Relocation of mineral processing off site or into void 
 
Processing plants and associated stockpiling areas can occupy many hectares in large quarries.  Re-located 
elsewhere in the quarry (typically close to excavation faces) this may release platforms within the quarry or at 
the edge of workings that are suitable for built development.  Screening may be necessary to fully affect 
separation between built development and quarrying. 
 
 

 
 
 
Providing rockfall traps 
 
Rockfall is a significant problem in many quarries and at some previous built development in quarries.  The  
risk of rockfall needs to be controlled by support measures such as netting or by the use of ditch and bank 
zones at the toe of slopes where rockfall may land.  These zones can have other linked advantages within 
the development project e.g. as no-go bio-conservation areas or for water management/control. 
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Avoiding rockfall 
 
Rockfall can be controlled with ditch and bench structures but can also be limited and/or controlled by 
scaling (the removal of loose material from existing faces), by forming new more secure benches of lower 
height and greater width to accommodate debris rolling down the face, or by bolting, anchoring or netting to 
fix or maintain rock on the face. 
 
 

 
 
 
 
Removing tips to reveal usable land 
 
Some quarries are ill suited by virtue of their depth and size of slopes to any form of backfilling that can 
ensure a sound foundation.   However such quarries often have large out-of-pit spoil dumps that can be used 
to backfill the quarry void and reveal useable land for built development (see Quarry G).  The backfill can be 
used for public open spaces (see Quarry B Option 2). 
 
 

 
 
 
 
Positive use of microclimate 
 
Shadows and daylight are important issues in residential development.  It is normal to develop housing on 
the northern side of deeper quarry workings and to use the southern side that may be in shade for some of 
the year for access roads and other facilities that might otherwise occupy development space that is less 
shaded. 
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Accommodating groundwater rebound 
 
Many quarries are excavated using pumping to depress the water table.  When workings cease and pumping 
stops groundwater may rebound to previous or different levels.  This could potentially give rise to flooding 
and is a particularly important factor where building takes place on controlled and compacted backfill (see 
Quarry F), since settlements will be induced in the backfill. 
 
 

 
 
 
 
Cut and fill 
 
Fills can be dangerous for built development and should only be used for such purposes where the backfill 
can be (a) properly compacted to avoid excessive and irregular settlements and (b) where such fill is placed 
on flat surfaces and not across backfilled benches where differential settlement may occur across the crest 
of buried benches in spite of compaction of the fill.  It is best to avoid backfilled areas unless the above 
criteria can be met.  Backfilling can still be employed to provide for public open spaces and other flexible 
development. 
 
 

 
 
 
 
Controlling land in key areas (e.g. top of slopes) 
 
The stability of a face is the responsibility of the owner of the face.  It is best to control land well behind the 
face to undertake any necessary remedial works and/or to control access for maintenance of restoration.  
Secure fencing should be installed. 
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Screening landforms for the long term 
 
It is important to think of comprehensive integrated natural forms rather than stark, triangular in section, 
linear screening bunds.  Built development can often finance more comprehensive and visually attractive 
screening than may be possible in some other forms of restoration. 
 
 

 
 
 
 
 
Modifying slopes and buttressing 
 
Available fill in a quarry and/or additional land-take may enhance the slopes by permitting flattening or 
buttressing of the excavation with the earthworks comprising part of the initial platform development. 
 
 

 
 
 
 
Raising floor levels to accommodate utilities in hard rock quarries 
 
In hard-rock quarries built development can present problems with the provision of sub-surface utilities.  This 
can be overcome by the controlled placement of 1 metre to 1.5 metres of quarry fill over the platforms or 
benches that remain for built development.  Footings are services can then be readily excavated through this 
fill. 
 
 

 
 
 
 
 
Providing access to geological/biological conservation sites 
 
The earthworks associated with built development can also facilitate access to geo-or-bio-conservation sites 
by forming modified benching, securing overlying faces or providing access stairways.  
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Providing raw materials for built development 
 
Most dormant or active quarries and a number of closed quarries can be so organised to access many of the 
materials required for built development.  These can range from building materials including walling stone to 
aggregates and to soil forming materials.  In addition these raw materials can be used to form screening 
bunds and to enhance and improve exposed faces by buttressing. 
 
 

 
 
 
 
Capping of hazardous lagoons etc. 
 
Whilst this is an issue that should be addressed by existing Quarry Planning Conditions and the proper 
operation of a quarry in accordance with the Quarries Regulations the earthworks associated with built 
development can often yield sufficient materials to securely cap lagoons that might otherwise remain a 
hazard for those on the site after development. 
 
 

 
 
 
 
Building on fills and the use of pillars 
 
Piling through fill is feasible with quarry waste but only when these wastes comprise engineering soils such 
as silts, clays or contaminated sand and gravel.  Piling through rockfill should never be attempted since it is 
extremely difficult to confirm that a pile has come to set on intact ground rather than blocks of rock.  This 
applies even when the level of the base of any backfill is known with a reasonable degree of confidence.  
The only feasible way of dealing with fill containing rock materials such as siltstone, sandstone or any other 
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hard rock or concrete/steel is to fully excavate and re-compact the fill avoiding subsequent built development 
across backfilled steps. 
 
 
 

 
 

 
 
 
 
Eco Haven 
 
Built development may need to include the provision of ecological protection areas for trans-located species 
such as newts or other amphibians.  These areas can often be integrated with surface water management 
areas. 
 
 

 
 
 
 
Industrial Archaeology 
 
Features of industrial archaeological interest can commonly be preserved within or near built development 
and incorporated as part of a public open space. 
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Appendix F 
Availability of Sites 
 
 
F.1 INTRODUCTION 
 
How much built development has been located in former quarries?  What type of built developments are 
they?  What is their general distribution throughout England?  How many disused or former quarries exist? 
 
In order to answer these questions a desktop study was undertaken for 7 Counties selected because they 
represent a range of mineral types, geographical distribution, rural/urban mix and differing development 
pressures.  The 7 Counties are: 
 
 Cornwall 
 Somerset 
 Oxfordshire 
 Kent 
 Derbyshire 
 Nottinghamshire 
 West Yorkshire 

 
For each County, Ordnance Survey maps and vertical aerial photographs were studied and all quarries, 
including disused or former quarries, identified.  Any built development within the quarry was identified, 
wherever possible.  This was a remote exercise not confirmed on the ground but intended to give an 
indication of spread and restoration type. 
 
Clearly, this desk top exercise cannot distinguish between aggregate and non-aggregate sites.  The results, 
however, provide an excellent insight into the number of former quarries, their geographical spread and their 
afteruses.  The aerial photographs were generally for the period 1999-2000. 
 
The following key applies to each County map. 
 

 
 
A summary and analysis of the results can be found on page F19. 
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F.2 CORNWALL 
 
Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

1 459 342 Non Operational  41 666 300 Active  81 014 476 Non Operational 

2 486 470 Active  42 711 213 Non Operational  82 016 455 Housing 

3 583 419 Active  43 705 509 Active  83 011 499 Industrial 

4 598 408 Non Operational  44 681 470 Non Operational  84 022 479 Non Operational 

5 606 415 Non Operational  45 663 448 Non Operational  85 026 477 Non Operational 

6 355 319 Non Operational  46 693 366 Non Operational  86 782 408 Non Operational 

7 365 321 Non Operational  47 774 610 Non Operational  87 007 811 Non Operational 

8 387 221 Leisure  48 778 600 Non Operational  88 946 801 Non Operational 

9 393 310 Active  49 783 599 Non Operational  89 959 765 Non Operational 

10 385 289 Non Operational  50 775 565 Non Operational  90 994 786 Non Operational 

11 395 287 Non Operational  51 557 566 Non Operational  91 967 786 Non Operational 

12 454 267 Non Operational  52 787 546 Non Operational  92 939 785 Non Operational 

13 453 243 Non Operational  53 763 543 Non Operational  93 945 782 Non Operational 

14 467 778 Non Operational  54 754 535 Non Operational  94 930 772 Non Operational 

15 472 270 Leisure  55 733 345 Active  95 938 771 Non Operational 

16 594 291 Non Operational  56 758 515 Non Operational  96 959 771 Non Operational 

17 599 293 Non Operational  57 760 518 Non Operational  97 980 770 Non Operational 

18 606 293 Non Operational  58 751 514 Non Operational  98 998 780 Non Operational 

19 735 346 Industrial  59 758 506 Active  99 015 767 Non Operational 

20 740 346 Non Operational  60 774 517 Non Operational  100 008 763 Non Operational 

21 743 345 Non Operational  61 785 515 Non Operational  101 994 766 Non Operational 

22 748 348 Active  62 819 509 Non Operational  102 969 767 Non Operational 

23 760 450 Active  63 875 510 Non Operational  103 928 762 Non Operational 

24 760 335 Active  64 857 507 Non Operational  104 929 758 Storage 

25 760 338 Industrial  65 899 495 Non Operational  105 939 760 Non Operational 

26 750 333 Non Operational  66 905 510 Non Operational  106 944 756 Non Operational 

27 739 338 Active  67 911 516 Non Operational  107 025 550 Non Operational 

28 743 323 Non Operational  68 931 493 Non Operational  108 013 742 Non Operational 

29 739 318 Non Operational  69 933 446 Non Operational  109 976 748 Non Operational 

30 734 316 Non Operational  70 952 518 Active  110 969 745 Non Operational 

31 732 312 Storage  71 953 511 Non Operational  111 960 745 Non Operational 

32 725 318 Non Operational  72 962 433 Non Operational  112 947 744 Non Operational 

33 722 310 Non Operational  73 985 504 Non Operational  113 920 739 Non Operational 

34 732 305 Non Operational  74 981 474 Non Operational  114 925 735 Active 

35 734 305 Non Operational  75 995 440 Non Operational  115 920 735 Non Operational 

36 737 307 Non Operational  76 995 477 Non Operational  116 954 737 Non Operational 

37 808 222 Non Operational  77 000 515 Industrial  117 986 734 Non Operational 

38 808 215 Active  78 004 495 Non Operational  118 991 735 Non Operational 

39 803 205 Active  79 005 475 Non Operational  119 002 735 Non Operational 

40 734 170 Non Operational  80 002 474 Non Operational  120 002 729 Non Operational 
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Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

121 983 720 Non Operational  161 898 735 Storage  201 113 573 Non Operational 

122 977 729 Non Operational  162 913 731 Non Operational  202 116 582 Non Operational 

123 971 729 Non Operational  163 877 715 Non Operational  203 145 624 Non Operational 

124 959 725 Non Operational  164 875 711 Non Operational  204 149 575 Non Operational 

125 955 724 Non Operational  165 862 708 Non Operational  205 188 668 Leisure 

126 937 722 Non Operational  166 889 706 Non Operational  206 185 646 Active 

127 916 723 Non Operational  167 910 709 Non Operational  207 185 625 Waste Related 

128 948 713 Non Operational  168 897 644 Non Operational  208 205 608 Non Operational 

129 987 715 Housing  169 923 697 Leisure  209 207 576 Non Operational 

130 997 714 Housing  170 935 660 Leisure  210 210 577 Non Operational 

131 010 716 Non Operational  171 874 620 Non Operational  211 200 572 Non Operational 

132 015 715 Non Operational  172 858 603 Non Operational  212 224 649 Active 

133 020 714 Non Operational  173 816 588 Active  213 215 637 Non Operational 

134 013 713 Non Operational  174 822 576 Non Operational  214 236 636 Non Operational 

135 023 711 Non Operational  175 845 577 Non Operational  215 249 595 Non Operational 

136 986 709 Non Operational  176 832 579 Non Operational  216 264 613 Active 

137 965 705 Non Operational  177 856 568 Non Operational  217 276 576 Leisure 

138 950 702 Housing  178 820 565 Non Operational  218 269 575 Non Operational 

139 920 709 Non Operational  179 806 552 Non Operational  219 285 613 Leisure 

140 917 700 Non Operational  180 814 559 Non Operational  220 285 575 Non Operational 

141 015 686 Non Operational  181 814 553 Non Operational  221 297 574 Non Operational 

142 942 688 Non Operational  182 837 550 Active  222 008 495 Non Operational 

143 935 687 Active  183 838 559 Non Operational  223 013 499 Industrial 

144 020 657 Non Operational  184 848 560 Non Operational  224 020 513 Non Operational 

145 927 641 Non Operational  185 873 548 Non Operational  225 035 520 Non Operational 

146 929 649 Non Operational  186 882 536 Non Operational  226 050 548 Leisure 

147 950 616 Housing  187 867 535 Non Operational  227 051 557 Non Operational 

148 020 615 Non Operational  188 841 537 Non Operational  228 055 550 Non Operational 

149 015 609 Non Operational  189 836 522 Non Operational  229 150 555 Non Operational 

150 016 601 Non Operational  190 864 522 Non Operational  230 169 559 Non Operational 

151 010 600 Non Operational  191 054 573 Non Operational  231 179 575 Non Operational 

152 950 600 Non Operational  192 055 575 Non Operational  232 196 545 Non Operational 

153 988 593 Non Operational  193 053 590 Active  233 195 511 Non Operational 

154 018 582 Active  194 055 585 Non Operational  234 205 515 Non Operational 

155 007 584 Active  195 065 576 Non Operational  235 348 769 Non Operational 

156   Active  196 075 595 Non Operational  236 395 755 Non Operational 

157 914 784 Non Operational  197 089 629 Non Operational  237 381 735 Non Operational 

158 909 781 Non Operational  198 081 616 Non Operational  238 352 735 Active 

159 891 766 Non Operational  199 093 583 Non Operational  239 410 190 Active 

160 879 751 Non Operational  200 105 508 Non Operational  240 375 715 Non Operational 
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Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

241 319 709 Non Operational  281 262 769 Non Operational  321 075 862 Non Operational 

242 360 630 Waste Related  282 255 763 Non Operational  322 057 873 Non Operational 

243 396 625 Non Operational  283 275 857 Active  323 070 875 Non Operational 

244 333 619 Non Operational  284 284 810 Non Operational  324 053 872 Non Operational 

245 395 613 Active  285 295 803 Non Operational  325 052 876 Non Operational 

246 341 610 Non Operational  286 289 767 Non Operational  326 048 880 Non Operational 

247 311 600 Storage  287 260 849 Non Operational  327 070 880 Non Operational 

248 404 594 Non Operational  288 295 785 Non Operational  328 052 887 Non Operational 

249 409 585 Non Operational  289 272 774 Non Operational  329 073 890 Non Operational 

250 379 584 Leisure  290 033 748 Non Operational  330 094 902 Non Operational 

251 375 588 Industrial  291 033 741 Non Operational  331 093 882 Non Operational 

252 036 792 Non Operational  292 034 739 Non Operational  332 081 880 Active 

253 048 853 Non Operational  293 036 718 Non Operational  333 090 895 Non Operational 

254 059 856 Active  294 034 714 Non Operational  334 127 883 Non Operational 

255 058 852 Non Operational  295 028 713 Non Operational  335 127 895 Non Operational 

256 068 851 Active  296 029 711 Non Operational  336 132 915 Non Operational 

257 043 818 Active  297 042 713 Non Operational  337 142 958 Non Operational 

258 069 859 Non Operational  298 026 698 Non Operational  338 156 949 Non Operational 

259 072 850 Waste Related  299 030 643 Non Operational  339 169 929 Active 

260 075 839 Active  300 063 748 Non Operational  340 141 915 Non Operational 

261 077 834 Non Operational  301 060 715 Non Operational  341 147 911 Non Operational 

262 087 915 Non Operational  302 080 682 Active  342 160 880 Non Operational 

263 094 660 Non Operational  303 088 725 Non Operational  343 141 887 Non Operational 

264 102 752 Non Operational  304 085 690 Non Operational  344 175 872 Non Operational 

265 103 757 Non Operational  305 086 676 Non Operational  345 216 895 Non Operational 

266 130 805 Active  306 091 670 Non Operational  346 249 866 Non Operational 

267 145 835 Water Reservoir  307 119 685 Non Operational  347 254 882 Non Operational 

268 157 858 Non Operational  308 128 714 Non Operational  348 302 872 Non Operational 

269 223 833 Non Operational  309 139 734 Non Operational  349 328 913 Non Operational 

270 223 815 Non Operational  310 150 745 Leisure  350 321 875 Non Operational 

271 226 814 Non Operational  311 259 446 Active  351 319 833 Waste Related 

272 236 857 Non Operational  312 249 724 Non Operational  352 301 832 Non Operational 

273 269 819 Industrial  313 263 675 Non Operational  353 326 823 Non Operational 

274 245 845 Non Operational  314 270 745 Non Operational  354 360 805 Non Operational 

275 251 844 Non Operational  315 258 725 Non Operational  355 277 093 Active 

276 225 825 Non Operational  316 295 735 Non Operational  356 242 085 Active 

277 260 846 Active  317 289 719 Non Operational  357 230 089 Industrial 

278 263 829 Non Operational  318 225 009 Non Operational  358 980 405 Active 

279 265 826 Non Operational  319 056 863 Non Operational  359 569 393 Non Operational 

280 265 810 Non Operational  320 057 864 Non Operational  360 973 572 Active 
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Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

361 697 138 Active  378 000 559 Active  395 216 801 Active 

362 947 553 Active  379 954 563 Active  396 059 845 Active 

363 998 553 Active  380 759 339 Non Operational  397 932 687 Active 

364 999 586 Active  381 267 817 Active  398 044 819 Non Operational 

365 002 567 Non Operational  382 269 704 Active  399 729 515 Active 

366 983 572 Active  383 748 347 Active  400 374 346 Non Operational 

367 980 557 Non Operational  384 272 736 Active  401 663 409 Non Operational 

368 924 555 Active  385 101 752 Active  402 689 443 Non Operational 

369 972 558 Non Operational  386 067 850 Non Operational  403 980 400 Active 

370 195 708 Non Operational  387 249 723 Active  404 738 337 Non Operational 

371 013 560 Non Operational  388 363 805 Active  405 663 389 Non Operational 

372 075 839 Active  389 303 642 Non Operational  406 660 393 Non Operational 

373 952 563 Active  390 054 589 Non Operational  407 880 562 Active 

374 240 083 Active  391 281 718 Non Operational  408 808 216 Active 

375 035 557 Non Operational  392 181 647 Non Operational     

376 947 559 Non Operational  393 758 338 Non Operational     

377 933 557 Active  394 747 232 Non Operational     
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F.3 SOMERSET 
 
Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

1 312 089 Non Operational  41 669 478 Non Operational  81 862 401 Non Operational 

2 269 295 Non Operational  42 671 476 Non Operational  82 872 417 Non Operational 

3 240 180 Non Operational  43 667 473 Non Operational  83 925 435 Non Operational 

4 096 190 Active  44 693 479 Non Operational  84 922 389 Non Operational 

5 084 198 Active  45 698 475 Active  85 935 388 Non Operational 

6 088 185 Active  46 685 461 Non Operational  86 940 387 Non Operational 

7 415 293 Non Operational  47 665 462 Active  87 934 397 Non Operational 

8 485 277 Non Operational  48 658 461 Active  88 943 415 Non Operational 

9 490 260 Non Operational  49 695 450 Active  89 946 389 Non Operational 

10 485 222 Non Operational  50 708 454 Active  90 960 420 Non Operational 

11 490 291 Non Operational  51 661 445 Non Operational  91 957 426 Non Operational 

12 507 298 Non Operational  52 727 481 Active  92 965 426 Non Operational 

13 482 162 Active  53 732 487 Non Operational  93 965 454 Non Operational 

14 477 173 Active  54 715 455 Non Operational  94 962 393 Non Operational 

15 685 260 Non Operational  55 725 453 Active  95 966 387 Non Operational 

16 710 195 Non Operational  56 725 455 Active  96 973 439 Non Operational 

17 114 416 Non Operational  57 725 451 Active  97 973 447 Non Operational 

18 241 403 Non Operational  58 725 449 Non Operational  98 988 444 Non Operational 

19 246 40 Non Operational  59 718 445 Non Operational  99 983 435 Non Operational 

20 251 405 Non Operational  60 801 580 Non Operational  100 992 442 Non Operational 

21 298 395 Leisure  61 080 195 Storage  101 002 412 Non Operational 

22 310 478 Leisure  62 252 405 Active  102 018 398 Non Operational 

23 160 355 Active  63 650 435 Active  103 018 402 Non Operational 

24 315 342 Non Operational  64 702 475 Active  104 025 402 Non Operational 

25 320 355 Industrial  65 545 293 Non Operational  105 054 409 Non Operational 

26 442 558 Active  66 695 439 Active  106 055 395 Non Operational 

27 451 555 Active  67 520 280 Non Operational  107 063 392 Non Operational 

28 460 552 Active  68 528 284 Non Operational  108 075 405 Non Operational 

29 451 560 Non Operational  69 506 503 Non Operational  109 082 407 Non Operational 

30 545 505 Non Operational  70 818 487 Non Operational  110 097 388 Non Operational 

31 567 443 Active  71 809 477 Non Operational  111 094 403 Non Operational 

32 559 455 Active  72 812 478 Non Operational  112 804 344 Non Operational 

33 698 538 Non Operational  73 818 411 Non Operational  113 808 646 Non Operational 

34 707 523 Non Operational  74 829 403 Non Operational  114 815 332 Non Operational 

35 620 505 Non Operational  75 828 407 Non Operational  115 815 345 Non Operational 

36 705 498 Non Operational  76 825 411 Non Operational  116 826 385 Non Operational 

37 626 497 Active  77 830 414 Non Operational  117 823 333 Non Operational 

38 620 493 Non Operational  78 836 413 Non Operational  118 825 321 Non Operational 

39 620 487 Non Operational  79 860 416 Non Operational  119 844 349 Non Operational 

40 655 475 Non Operational  80 852 411 Active  120 845 314 Non Operational 
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Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

121 851 314 Non Operational  159 036 305 Non Operational  197 453 269 Active 

122 855 346 Non Operational  160 033 302 Non Operational  198 453 389 Active 

123 866 325 Non Operational  161 043 357 Non Operational  199 454 388 Active 

124 869 314 Industrial  162 044 381 Non Operational  200 454 405 Active 

125 885 303 Non Operational  163 048 303 Non Operational  201 455 389 Active 

126 883 382 Non Operational  164 047 365 Housing  202 455 390 Active 

127 895 383 Non Operational  165 047 374 Non Operational  203 455 391 Active 

128 892 332 Non Operational  166 047 383 Non Operational  204 460 438 Active 

129 895 321 Non Operational  167 053 369 Non Operational  205 462 445 Active 

130 905 331 Non Operational  168 052 337 Non Operational  206 463 440 Active 

131 915 373 Non Operational  169 078 342 Non Operational  207 463 443 Active 

132 913 302 Non Operational  170 071 334 Non Operational  208 463 444 Active 

133 908 302 Non Operational  171 087 303 Non Operational  209 465 395 Active 

134 923 323 Non Operational  172 033 305 Non Operational  210 466 384 Active 

135 921 339 Non Operational  173 085 315 Non Operational  211 467 382 Active 

136 926 378 Non Operational  174 079 393 Active  212 468 388 Active 

137 925 384 Housing  175 369 387 Non Operational  213 469 391 Active 

138 933 365 Non Operational  176 386 415 Active  214 470 396 Active 

139 938 323 Non Operational  177 415 431 Active  215 474 445 Active 

140 935 319 Non Operational  178 415 432 Active  216 475 375 Active 

141 931 317 Non Operational  179 419 424 Active  217 477 375 Active 

142 939 303 Non Operational  180 420 400 Active  218 487 426 Active 

143 943 323 Non Operational  181 420 417 Active  219 495 274 Active 

144 951 381 Non Operational  182 420 423 Active  220 535 292 Non Operational 

145 953 301 Non Operational  183 420 425 Active  221 537 283 Active 

146 968 349 Non Operational  184 423 422 Active  222 547 304 Active 

147 964 357 Non Operational  185 424 415 Active  223 623 494 Non Operational 

148 977 345 Non Operational  186 424 420 Active  224 654 314 Active 

149 978 339 Non Operational  187 427 418 Active  225 660 431 Active 

150 982 374 Non Operational  188 429 419 Active  226 665 462 Active 

151 984 356 Non Operational  189 430 400 Active  227 694 446 Active 

152 987 347 Non Operational  190 431 411 Active  228 715 185 Active 

153 989 323 Non Operational  191 436 410 Active  229 400 500 Non Operational 

154 983 318 Non Operational  192 440 424 Active  230 416 284 Active 

155 989 305 Non Operational  193 450 390 Active  231 309 408 Active 

156 013 367 Non Operational  194 450 434 Active  232 715 186 Active 

157 016 337 Non Operational  195 450 440 Active  233 475 394 Active 

158 035 363 Non Operational  196 451 406 Active  234 482 260 Non Operational 
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F.4 OXFORDSHIRE 
 
Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

1 740 765 Non Operational  41 295 252 Non Operational  81 289 085 Non Operational 

2 745 761 Active  42 298 225 Active  82 307 181 Non Operational 

3 310 949 Active  43 298 214 Non Operational  83 301 176 Non Operational 

4 325 941 Non Operational  44 295 209 Non Operational  84 314 139 Non Operational 

5 523 978 Active  45 296 207 Non Operational  85 313 123 Non Operational 

6 530 975 Non Operational  46 229 195 Non Operational  86 318 172 Non Operational 

7 575 973 Active  47 231 188 Non Operational  87 319 122 Non Operational 

8 515 935 Active  48 234 187 Housing  88 315 109 Housing 

9 580 957 Non Operational  49 237 158 Non Operational  89 322 166 Non Operational 

10 654 937 Non Operational  50 238 156 Non Operational  90 324 164 Non Operational 

11 645 901 Active  51 235 153 Non Operational  91 326 148 Non Operational 

12 758 003 Active  52 235 149 Non Operational  92 325 143 Non Operational 

13 385 250 Non Operational  53 236 148 Non Operational  93 323 137 Non Operational 

14 628 322 Active  54 226 144 Non Operational  94 335 157 Non Operational 

15 385 448 Active  55 235 141 Non Operational  95 334 185 Non Operational 

16 384 430 Active  56 242 102 Non Operational  96 343 189  Non Operational 

17 390 428 Non Operational  57 243 121 Non Operational  97 257 147 Non Operational 

18 363 199 Non Operational  58 242 144 Non Operational  98 367 124 Non Operational 

19 517 968 Non Operational  59 241 155 Non Operational  99 376 167 Non Operational 

20 288 941 Active  60 262 104 Industrial  100 374 161 Non Operational 

21 470 1807 Non Operational  61 268 106 Active  101 372 159 Non Operational 

22 395 429 Non Operational  62 263 153 Non Operational  102 374 158 Non Operational 

23 532 271 Non Operational  63 271 146 Non Operational  103 382 182 Non Operational 

24 277 095 Active  64 276 124 Non Operational  104 387 157 Non Operational 

25 231 058 Non Operational  65 273 113 Non Operational  105 388 153 Non Operational 

26 504 434 Non Operational  66 276 097 Active  106 387 146 Non Operational 

27 359 434 Non Operational  67 283 123 Non Operational  107 390 140 Non Operational 

28 534 122 Active  68 285 122 Non Operational  108 396 149 Non Operational 

29 295 103 Non Operational  69 289 133 Non Operational  109 396 156 Non Operational 

30 269 291 Active  70 286 139 Non Operational  110 396 167 Non Operational 

31 265 290 Non Operational  71 295 175 Non Operational  111 397 187 Non Operational 

32 269 287 Non Operational  72 296 157 Non Operational  112 416 146 Non Operational 

33 263 285 Non Operational  73 292 127 Non Operational  113 414 154  Non Operational 

34 272 293 Non Operational  74 294 122 Non Operational  114 427 185 Non Operational 

35 276 296 Non Operational  75 291 121 Non Operational  115 436 181 Non Operational 

36 275 2889 Non Operational  76 299 112 Non Operational  116 437 173 Non Operational 

37 267 272 Non Operational  77 289 104 Non Operational  117 432 158 Non Operational 

38 279 270 Non Operational  78 297 103 Active  118 435 156 Lake 

39 280 291 Active  79 224 045 Non Operational  119 485 179 Non Operational 

40 285 291 Non Operational  80 255 057 Non Operational  120 495 198 Non Operational 
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Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

121 398 057 Non Operational  133 389 294 Active  145 369 074 Active 

122 393 036 Non Operational  134 270 108 Non Operational  146 331 954 Active 

123 404 036 Non Operational  135 519 930 Active  147 326 937 Active 

124 400 041 Non Operational  136 405 415 Active  148 495 946 Active 

125 411 076 Non Operational  137 325 906 Active  149 448 007 Active 

126 413 051 Active  138 386 431 Active  150 293 941 Active 

127 425 036 Active  139 542 261 Active  151 463 109 Active 

128 495 198 Non Operational  140 300 226 Active  152 461 417 Active 

129 497 199 Non Operational  141 393 446 Active  153 655 892 Non Operational 

130 517 157 Non Operational  142 422 196 Non Operational  154 281 307 Non Operational 

131 533 123 Active  143 312 948 Active  155 738 748 Active 

132 595 068 Non Operational  144 455 276 Active     
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F.6 KENT 
 
Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

1 082 200 Active  41 103 424 Non Operational  81 939 487 Active 

2 077 212 Active  42 092 399 Storage  82 943 489 Active 

3 070 190 Non Operational  43 113 365 Non Operational  83 940 526 Non Operational 

4 042 192 Leisure  44 132 332 Active  84 944 526 Non Operational 

5 030 205 Active  45 177 368 Non Operational  85 941 508 Non Operational 

6 015 195 Active  46 927 656 Non Operational  86 958 522 Non Operational 

7 050 221 Non Operational  47 959 675 Non Operational  87 957 491 Non Operational 

8 534 575 Active  48 905 617 Non Operational  88 970 491 Active 

9 605 580 Active  49 922 568 Non Operational  89 005 456 Non Operational 

10 617 577 Active  50 915 505 Active  90 006 457 Non Operational 

11 603 566 Active  51 938 505 Storage  91 010 526 Active 

12 602 560 Active  52 941 506 Storage  92 026 486 Active 

13 435 543 Non Operational  53 954 503 Non Operational  93 036 487 Non Operational 

14 428 537 Non Operational  54 005 645  Non Operational  94 033 442 Active 

15 417 537 Active  55 014 627 Active  95 071 466 Non Operational 

16 503 591 Industrial  56 225 380 Non Operational  96 072 461 Non Operational 

17 465 548 Non Operational  57 721 755 Active  97 084 443 Non Operational 

18 619 680 Non Operational  58 885 774 Active  98 059 372 Non Operational 

19 685 639 Non Operational  59 693 651 Non Operational  99 063 369 Non Operational 

20 666 599 Active  60 688 635 Non Operational  100 097 426 Non Operational 

21 666 595 Non Operational  61 696 624 Non Operational  101 090 400 Active 

22 722 679 Non Operational  62 725 625 Active  102 680 490 Active 

23 700 648 Active  63 209 664 Active  103 681 484 Non Operational 

24 716 633 Active  64 255 668 Active  104 654 465 Active 

25 722 622 Active  65 263 651 Non Operational  105 010 625 Active 

26 740 620 Non Operational  66 126 531 Non Operational  106 032 435 Active 

27 735 615 Non Operational  67 166 606 Non Operational  107 067 575 Non Operational 

28 730 595 Active  68 169 596 Non Operational  108 074 495 Active 

29 728 597 Active  69 176 608 Housing  109 097 171 Non Operational 

30 780 653 Non Operational  70 188 605 Active  110 107 670 Non Operational 

31 752 541 Non Operational  71 190 590 Non Operational  111 108 671 Non Operational 

32 565 752 Industrial  72 212 554 Active  112 158 600 Active 

33 580 735 Industrial  73 300 585 Non Operational  113 283 551 Active 

34 595 733 Active  74 883 513 Active  114 290 564 Active 

35 743 357 Active  75 910 499 Non Operational  115 319 405 Non Operational 

36 221 657 Non Operational  76 915 505 Active  116 320 404 Non Operational 

37 647 594 Active  77 915 525 Active  117 337 614 Non Operational 

38 608 471 Active  78 922 479 Non Operational  118 379 639 Active 

39 600 451 Non Operational  79 923 472 Non Operational  119 511 470 Non Operational 

40 773 373 Non Operational  80 938 493 Active  120 551 724  Active 
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Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

121 554 724 Non Operational  136 661 564 Non Operational  151 939 491 Active 

122 582 751 Active  137 665 744 Non Operational  152 948 623 Active 

123 590 735 Active  138 669 742 Active  153 967 715 Active 

124 595 696 Active  139 722 564 Non Operational  154 995 615 Non Operational 

125 599 574 Active  140 745 578 Active  155 230 356 Non Operational 

126 602 576 Non Operational  141 780 516 Non Operational  156 210 665 Active 

127 607 577 Active  142 785 448 Non Operational  157 625 578 Active 

128 611 760 Active  143 791 587 Active  158 615 470 Active 

129 617 751 Active  144 802 461 Active  159 693 610 Active 

130 618 660 Non Operational  145 810 393 Non Operational  160 434 539 Active 

131 620 580 Non Operational  146 914 753 Non Operational  161 619 576 Active 

132 620 749 Active  147 918 433 Active  162 899 434 Non Operational 

133 624 747 Active  148 920 684 Active  163 285 507 Active 

134 631 745 Active  149 933 628 Non Operational  164 532 662 Non Operational 

135 639 745 Non Operational  150 937 492 Active  165 856 658 Non Operational 
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F.7 NOTTINGHAMSHIRE 
 
Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

1 615 441 Active  29 815 495 Active  57 690 573 Active 

2 472 622 Non Operational  30 555 249 Non Operational  58 580 250 Active 

3 483 600 Non Operational  31 672 272 Non Operational  59 790 800 Active 

4 475 582 Active  32 706 886 Active  60 690 840 Active 

5 480 540 Active  33 879 703 Non Operational  61 820 630 Active 

6 445 526 Non Operational  34 873 703 Non Operational  62 567 521 Active 

7 558 679 Non Operational  35 869 707 Non Operational  63 587 496 Active 

8 531 648 Non Operational  36 863 708 Non Operational  64 610 834 Non Operational 

9 549 600 Active  37 702 857 Active  65 805 620 Active 

10 572 601 Active  38 739 819 Non Operational  66 561 250 Active 

11 629 903 Active  39 822 784 Active  67 686 970 Active 

12 668 943 Non Operational  40 820 678 Non Operational  68 620 390 Active 

13 677 949 Active  41 803 623 Active  69 682 467 Active 

14 600 822 Active  42 813 612 Non Operational  70 709 861 Non Operational 

15 651 890 Active  43 820 603 Active  71 706 867 Active 

16 682 440 Non Operational  44 489 552 Active  72 684 879 Non Operational 

17 618 389 Non Operational  45 563 665 Active  73 678 955 Active 

18 536 518 Non Operational  46 595 474 Active  74 675 959 Non Operational 

19 810 500 Active  47 595 632 Non Operational  75 818 785 Non Operational 

20 805 500 Non Operational  48 625 912 Active  76 595 605 Active 

21 538 599 Industrial  49 636 676  Active  77 605 902 Non Operational 

22 306 650 Active  50 683 948 Active  78 541 696 Active 

23 793 565 Non Operational  51 693 678 Active  79 537 522 Active 

24 771 525 Leisure  52 696 830 Active  80 554 278 Active 

25 715 490 Non Operational  53 700 710 Active  81 580 702 Active 

26 820 631 Active  54 750 680 Active  82 585 286 Non Operational 

27 815 600 Active  55 775 905 Active  83 660 745 Active 

28 802 505 Non Operational  56 795 435 Active  84 670 620 Non Operational 
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F.8 DERBYSHIRE 
 
Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

1 290 270 Non Operational  41 157 817 Active  81 280 545 Active 

2 228 205 Non Operational  42 155 805 Active  82 280 635 Active 

3 280 197 Non Operational  43 165 807 Active  83 242 624 Non Operational 

4 276 210 Non Operational  44 448 548 Non Operational  84 080 726 Non Operational 

5 280 453 Non Operational  45 234 598 Non Operational  85 200 555 Active 

6 275 444 Active  46 028 975 Non Operational  86 503 714 Active 

7 267 445 Active  47 023 975 Non Operational  87 086 689 Active 

8 292 434 Non Operational  48 012 706 Non Operational  88 288 604 Non Operational 

9 338 460 Non Operational  49 086 780 Active  89 090 780 Active 

10 353 433 Non Operational  50 095 740 Active  90 097 677 Active 

11 405 488 Active  51 084 747 Active  91 334 546 Active 

12 390 480 Non Operational  52 140 731 Non Operational  92 112 814 Active 

13 400 475 Non Operational  53 101 721 Active  93 241 573 Active 

14 382 472 Non Operational  54 080 725 Non Operational  94 233 556 Non Operational 

15 445 443 Leisure  55 046 723 Storage  95 157 680 Active 

16 505 320 Active  56 062 708 Non Operational  96 251 643 Active 

17 365 748 Non Operational  57 070 696 Active  97 279 573 Non Operational 

18 390 741 Non Operational  58 090 688 Active  98 357 513 Non Operational 

19 428 710 Housing  59 215 755 Active  99 228 650 Active 

20 428 718 Active  60 209 761 Non Operational  100 054 945 Active 

21 430 700 Active  61 221 754 Active  101 266 638 Non Operational 

22 396 645 Non Operational  62 220 736 Active  102 021 864 Active 

23 355 621 Non Operational  63 229 652 Active  103 024 951 Active 

24 402 620 Non Operational  64 252 636 Non Operational  104 025 952 Active 

25 395 645 Non Operational  65 245 634 Non Operational  105 223 560 Non Operational 

26 338 605 Non Operational  66 242 628 Non Operational  106 240 548 Non Operational 

27 342 558 Active  67 241 625 Non Operational  107 278 289 Non Operational 

28 550 788 Active  68 241 623 Active  108 278 555 Active 

29 530 753 Waste Related  69 151 613 Non Operational  109 283 570 Active 

30 540 753 Waste Related  70 167 604 Non Operational  110 287 575 Non Operational 

31 532 750 Active  71 164 567 Non Operational  111 308 644 Non Operational 

32 527 734 Non Operational  72 233 584 Active  112 313 287 Non Operational 

33 525 728 Active  73 237 570 Active  113 316 614 Active 

34 503 713 Non Operational  74 245 575 Active  114 368 661 Active 

35 535 660 Non Operational  75 200 555 Active  115 425 290 Active 

36 445 730 Active  76 289 600 Non Operational  116 425 754 Active 

37 457 730 Non Operational  77 296 598 Non Operational  117 433 523 Active 

38 468 670 Active  78 288 563 Active  118 455 640 Active 

39 495 645 Active  79 264 555 Active  119 506 317 Active 

40 172 828 Active  80 270 550 Non Operational  120 448 719 Active 
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Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

121 530 670 Active  135 199 733 Active  149 203 732 Active 

122 315 641 Active  136 231 734 Active  150 208 733 Active 

123 254 293 Non Operational  137 095 793 Non Operational  151 203 779 Active 

124 425 285 Active  138 150 607 Non Operational  152 214 736 Active 

125 318 184 Non Operational  139 173 802 Active  153 207 750 Active 

126 109 739 Active  140 156 817 Active  154 244 594 Active 

127 193 747 Active  141 241 624 Active  156 256 547 Active 

128 184 640 Active  142 049 852 Active  157 280 273 Active 

129 171 828 Active  143 250 643 Active  158 291 281 Non Operational 

130 181 731 Non Operational  144 249 645 Active  159 352 278 Active 

131 142 814 Non Operational  145 236 769 Active  160 161 381 Active 

132 177 781 Non Operational  146 965 765 Active  161 221 620 Active 

133 171 791 Non Operational  147 250 636 Non Operational     

134 140 625 Non Operational  148 164 566 Active     

 

 
 



The Planning and Design of Aggregate Quarries for Non-Agricultural Afteruse 
Project Code  SAMP 2.31 
 
 
 
 

 
 
Professor Geoffrey Walton and Associates 
David Jarvis Associates Limited 
Crawford’s Chartered Surveyors  F17 

F.9 WEST YORKSHIRE 
 
Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

1 112 412 Non Operational  41 047 172 Active  81 165 047 Active 

2 162 362 Active  42 116 145 Active  82 185 085 Non Operational 

3 092 274 Active  43 130 329 Active  83 215 087 Active 

4 100 282 Non Operational  44 179 360 Housing  84 218 098 Active 

5 100 295 Non Operational  45 033 324 Active  85 222 082 Non Operational 

6 067 389 Active  46 049 302 Non Operational  86 034 323 Active 

7 101 257 Industrial  47 080 250 Housing  87 035 321 Non Operational 

8 124 234 Active  48 066 388 Active  88 045 165 Active 

9 123 216 Active  49 080 385 Non Operational  89 053 343 Active 

10 129 210 Active  50 130 065 Active  90 054 355 Active 

11 105 200 Waste Related  51 117 118 Active  91 056 275 Active 

12 102 195 Waste Related  52 052 479 Non Operational  92 058 276 Active 

13 255 385 Non Operational  53 052 293 Non Operational  93 059 243 Active 

14 250 284 Non Operational  54 515 150 Active  94 061 275 Active 

15 245 335 Housing  55 040 365 Active  95 067 178 Active 

16 258 256 Active  56 460 320 Housing     

17 031 401 Non Operational  57 109 272 Housing  97 071 352 Active 

18 041 419 Non Operational  58 197 392 Active  98 072 382 Active 

19 020 441 Non Operational  59 428 443 Housing  99 073 185 Non Operational 

20 195 085 Active  60 079 314 Non Operational  100 074 162 Active 

21 571 561 Housing  61 194 088 Active  101 074 312 Active 

    62 133 233 Active  102 080 341 Active 

23 320 183 Active  63 072 146 Non Operational  103 088 276 Active 

24 328 178 Non Operational  64 107 238 Active  104 091 375 Active 

25 404 169 Active  65 108 237 Active  105 097 273 Active 

26 430 165 Active  66 256 383 Non Operational  106 104 248 Non Operational 

27 069 408 Non Operational  67 133 073 Non Operational  107 111 248 Active 

28 162 421 Active  68 136 070 Housing  108 115 143 Active 

29 145 415 Non Operational  69 137 068 Housing  109 116 112 Non Operational 

30 192 455 Non Operational  70 130 047 Non Operational  110 116 247 Active 

31 225 460 Non Operational  71 125 058 Non Operational  111 118 240 Non Operational 

32 195 434 Active  72 109 074 Non Operational  112 124 211 Active 

33 268 436 Active  73 093 097 Non Operational  113 127 235 Active 

34 512 142 Active  74 096 045 Non Operational  114 130 061 Active 

35 038 388 Non Operational  75 091 037 Non Operational  115 130 245 Active 

36 108 235 Active  76 086 075 Non Operational  116 134 250 Non Operational 

37 270 422 Active  77 086 093 Non Operational  117 167 052 Active 

38 163 363 Active  78 078 077 Non Operational  118 186 352 Active 

39 267 263 Active  79 089 079 Active  119 193 433 Active 

40 115 353 Industrial  80 054 063 Non Operational  120 196 353 Non Operational 
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Ref Grid Ref Use  Ref Grid Ref Use  Ref Grid Ref Use 

121 217 197 Active  127 315 318 Non Operational  133 370 225 Active 

122 218 113 Active  128 386 314 Active  134 253 164 Non Operational 

123 237 095 Active  129 413 266 Active  135 427 234 Non Operational 

124 250 095 Active  130 437 447 Active  136 501 226 Active 

125 250 223 Active  131 438 320 Active  137 372 222 Non Operational 

126 262 255 Active  132 374 225 Active  138 441 262 Active 
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F.10  SUMMARY AND ANALYSIS OF DESKTOP RESULTS 
 
A total of 1352 quarries was identified by the desktop exercise in the 7 Counties.  They appear to be split into 
three broad categories: 
 
 active 
 non-operational and only restored fully or in part to agriculture, forestry, nature conservation or general 

amenity afteruse 
 restored to an afteruse other than in 2 e.g. housing, industrial etc. 

 
 Active Non Operational Other Totals 
Cornwall 69 307 42  
Derbyshire 91 66 5  
Kent 78 79 5  
Nottinghamshire 51 31 2  
Oxfordshire 41 110 4  
Somerset 82 145 7  
West Yorkshire 79 45 13  
Totals 491 783 78 1352 
% 36.32 57.91 5.77 100.00 
 
 
The ‘other’ uses identified above can be further sub-divided as follows: 
 
 Industrial Waste Housing Storage Water Leisure Totals 
Cornwall 8 4 15 4 1 10  
Derbyshire - 2 1 1 - 1  
Kent 3 - 1 0 - 1  
Nottinghamshire 1 - - - - 1  
Oxfordshire 1 - 2 - 1 -  
Somerset 2 - 2 1 - 2  
West Yorkshire 2 2 9 - - -  
Totals 17 8 30 6 2 15 78 
% 21.79 10.26 38.46 7.69 2.56 19.23 100.00 
 
 
Of most interest to this study, is the very small number of quarries containing residential or industrial 
buildings i.e. 47 out of 1352 (3.48%). 
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Appendix G 
Examples of Potential Development 
 
G.1 INTRODUCTION 
 
In order to explore the various planning, technical, environmental and financial implications of incorporating 
built development into quarry design and afteruse, seven example site have been selected.  The seven sites 
have been selected to incorporate the following issues: 
 
 Restored sites vs active sites 
 Sand and gravel sites vs hardrock sites 
 Site with planning designations vs sites with development allocations 
 Large deep sites vs small shallow sites 
 Owner/occupier sites vs leasehold sites 
 Sites with immediate development potential vs sites with longer term development potential 
 Sites with mineral sterilisation issues 
 Sites where development can be phased 
 Sites with differing development options 

 
Each site is introduced and described.  The built development options are considered as are the Planning, 
Technical, Environmental and Financial issues.  Key conclusions are, then, drawn. 
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G.2 QUARRY A 
 
G.2.1 Introduction/Site description 
 
Quarry A comprises an former building stone and 
aggregates quarry covering circa 15 hectares.  It 
forms a broadly “L” shaped excavation to the east of 
a small town. 
 
The mineral reserves within the site have been 
exhausted and the site restored. 
 
G.2.2 Development Options 
 
The Quarry lends itself to a residential scheme of 
113 units; these would be built to maximise the 
southerly aspect. 
 
The access/spine road would be kept to the north 
and west of the housing.  The shape of the site 
allows the development of a secondary or 
emergency access. 
 
Public open space would be located at either end 
and would adjoin the SSSI. 
 
G.2.3 Planning Issues 
 
The site as a whole lies in an area identified within the Development Plan as an AONB (Area of Outstanding 

Natural Beauty). 
  
The adjacent town, a conservation 
area, has been defined as a “larger 
village or town”, where new 
housing developments would be 
considered on allocated sites, or 
where such a development would 
result in infilling or a rounding off of 
a developed area. 
 
Whilst the site itself does not carry 
any allocations for development or 
for further mineral extraction, land 
is allocated adjacent to the 
entrance for employment uses.  
There has historically been local 
objection to the development of the 
adjacent land allocated for 
employment uses.  However, more 
recently there has been political 
support to see some form of 
residential development within the 
site. 

 
Circa 1.5 hectares of the site has been identified as a geological SSSI. 
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The site has been worked and restored in accordance with its mineral planning permission. 
 
G.2.4 Physical/Technical Issues 
 
The site has been worked to a limestone base, with the mineral waste (comprising fines) resulting from the 
processing operations being banked on either site of the excavation.  At the western end of the quarry there 
is the possibility that commercial waste may have been disposed of below the quarry waste. 
 
The water table lies below the base of the quarry. 
 
Development of the site will necessitate some re-handling of the quarry waste, but there will not be the 
requirement to undertake major foundation developments. 
 
Development of the site will require a pumped sewerage scheme and appropriate surface water drainage 
facilities to be incorporated into the site design. 
 
G.2.5 Environmental Issues 
 
Limited tree planting and other landscaping works have been undertaken as part of the restoration works. 
 
The sites lies in an attractive landscape adjoining an unspoilt rural town with rail connections to a major city. 
 
The slopes and exposures within the quarry are of biological and geological interest.  The geological SSSI 
will require some form of long terms management, with possible public access, necessitating the provision of 
parking facilities. 
 
The limestone in the floor of the excavation comprises the catchment area for a number of local wells. 
 
There are no unsurpassable environmental problems. 
 
G.2.6 Financial Issues 
 
As the site has been worked out in its totality, development will not result in the sterilisation of mineral and 
therefore will not have an impact on the mineral value of the site. 
 
It is likely that any residential development will comprise a significant proportion of affordable housing, with 
an associated impact on the gross development value of the site.  It may be necessary to involve a social 
housing organisation in the scheme. 
 
The scale of the development, in comparison with the size of the adjacent town, may lead to the provision of 
significant off site infrastructural improvements e.g. additional school places.  This will also impact the 
development value. 
 
G.2.7 Conclusion 
 
This site is well connected to the town and would form a nature extension to it. 
 
The 100+ residential units would have no visual impact on the AONB as they are located at a low level.  This 
is unlikely to be the case with a greenfield site where there would be a major impact. 
 
The development would lead to the funding of the nature conservation on gentle quarry slopes and the 
upkeep of the geological SSSI. 
 
There are minimal enabling works. 
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Option 1 
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G.3 QUARRY B  
 
G.3.1 Introduction/Site description 
 
Quarry B is a metadolerite quarry adjoining a 
coast road.  The site is not being actively worked, 
however, planning permission (subject to the 
agreement of a modern scheme of conditions) 
allows for the working of additional reserves. 
 
It covers 36 hectares of which 3 hectares are 
currently a lake.  The site is broadly a benched 
amphitheatre orientated westwards out to sea. 
 
G.3.2 Development Options 
 
Option 1 
 
Limited additional mineral extraction is undertaken 
to facilitate the creation of a breakwater and other 
local infrastructural works. 
 
A new cut through to the sea would enable the creation of a 200 berth marina. 
 
The reshaped benches to the north and south can be developed to provide 250 houses, some commercial 
units, a small hotel together with areas of public open space. 
 

Option 2 
 
A simpler development option does not break out to sea 
but instead the site is worked to provide additional stone 
for use off site.  Existing waste materials arising on site 
and from any future mineral operations would be used to 
fill the existing lake. 
 
This scheme would create 300 houses with extensive 
public open space and recreation facilities on the filled in 
lake area. 
 
G.3.3 Planning Issues 
 
The site lies in the open countryside.  It carries no 
allocations in terms of future development but equally, 
does not carry any designations; landscape, ecological or 
otherwise. 
 
The site is identified in the Mineral Local Plan. 
 
The site has a valid planning permission, which is 
classed as Dormant, which will permits the extraction of 
29 million tonnes of mineral.  However much of this 
mineral is not available due to likely environmental and 

other constraints on working.  The proposed developments would still lead to the sterilisation of mineral.  
 
The current planning permission is silent in terms of restoration and aftercare of the site.  The site could in its 
current state be considered as brownfield land. 
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G.3.4 Physical/Technical Issues 
 
The existing slopes are unstable and require scaling and support measure or stand-offs to protect from 
rockfall. 
 
The height of the excavation faces and benches along the southern side of the site have potential to cause 
excessive areas of shadow. 
 
Traffic and access arrangements will need to addressed in order to avoid conflict with current road users. 
 
Option 1 
 
Development of option 1 requires the eventual breakthrough to the sea.  A bridge or similar will be then be 
required to maintain a road access between adjacent settlements. 
 
In order to allow the controlled backfilling of the lake feature to form the piles/support for the marina 
pontoons it will be necessary to dewater the deep excavations. 
 
New platforms/benches will need to be excavated to create flat areas for development. 
 
Mineral and waste materials arising on site can be incorporated into the development reducing the need to 
move construction materials by road. 
 
Option 2 
 
The commencement of development will be delayed on areas of the site in order to ensure that the backfilled 
areas have been properly compacted and settled following groundwater rebound, with development avoiding 
buried benched areas. 
 
G.3.5 Environmental Issues 
 
Part of the site is designated as a geological SSSI.  The preservation of the geodiversity will need to be 
addressed. 
 
Any onsite works must not cause disturbance to protected species, including schedule 1 birds.  
 
The proposed developments have the potential to cause noise and air quality impacts.  These will need to be 
adequately assessed and mitigated. 
 
Groundwater and drainage issues will need to be addressed in perpetuity. 
 
The amphitheatre shape contains the views into the site but the surrounding areas is still of landscape 
importance. 
 
Biological and geological interest are located principally on the upper slopes and faces. 
 
G.3.6 Financial Issues 
 
Reserves of mineral remain on site.  This could be reflected in the mineral value of the site.  However the 
costs of securing extraction of the reserve and export from the site are likely to be significant and this needs 
to be reflected in the book value. 
 
The development of the site will require considerable costly infrastructural development, with implications for 
the development value of the site. 
 
The provision of employment within the site will help to off set the likely levels of voluntary contributions. 
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G.3.7 Conclusion 
 
Option 1 would fund the creation of a sheltered safe boat haven by the building of the associated 
development. 
 
A stark legacy of quarrying would have been turned into a range of positive social uses, whilst conserving 
the key nature biological and geological elements of the existing site. 
 
Option 1 

 
 
Option 2 
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G.4 QUARRY C 
 
G.4.1 Introduction/Site description 
 
Quarry C is an active sand and gravel 
excavation covering 17 hectares. 
 
It is located next to a motorway but accessed 
via smaller local roads.  It is orientated east-
west and is divided by a pinch point into two 
distinct areas.  Progressive restoration using 
clays, waste and soils has begun. 
 
G.4.2 Development Options 
 
Eastern End 
 
The smaller eastern end of the quarry lends 
itself to twelve B1 industrial buildings (giving a 
total floorspace of 3,600 square metres); they 
would be served by their own access road 
broadly as per the existing site plant access. 
 
Western End 
 
The larger western end of the quarry could be developed for low density higher value housing with a central 
looped road system around a linear park, this would generate circa 90 dwellings. 

 
G.4.3 Planning Issues 
 
The site forms part of the Greenbelt and 
lies in an AONB (Area of Outstanding 
Natural Beauty). 
 
The site has not been allocated for any 
alternative uses. 
 
The site and its surroundings lie in an area 
which has been flagged in the Minerals 
Local Plan as being an important source of 
Silica Sand where special circumstances 
would be considered in respect of the grant 
of new areas of extraction. 
 
G.4.4 Physical/Technical Issues 
 

The main quarry area comprises sands lying beneath a variable thickness of weak clay.  These clay slopes 
require careful attention and support with properly designed drainage.  The backfill comprises inferior sand 
and contaminated materials.  This geotechnical setting influences the extent of level ground or sloping 
ground suitable for development.   
 
Where development occurs on fill that comprises engineering soils, foundations can be piled.  
 
The mineral processing area has less fill and no clay slopes and would be suitable for more intensive 
development. 
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Both quarry areas would require pump, sewage and soak-away arrangements into the underlying/un-worked 
sand, subject to EA and Water Company approval. 
 
Local road network and access to major roads limited and may control extent or nature of the built 
development. 
 
G.4.5 Environmental Issues 
 
The immediate area is dominated by the motorway/road network.  Additional noise screening would be 
required between quarry and motorway if residential development is proposed.  This could be located on the 
existing mineral access road that lies south of the western area. 
 
The capacity on the local road network may limit the density of development that can be achieved on site. 
 
The site contains no ecological impacts of significance. 
 
Potential for pollution from soakaways would require detailed investigation. 
 
Negligible visual impact. 
 
G.4.6 Financial Issues 
 
The site is worked by way of a mineral lease.  Any sterilisation of mineral and the associated loss in mineral 
value on site would need to be considered from both the landowner and the mineral operator’s perspective. 
 
The landowner’s development aspirations for the site may conflict with the ideals of the operator.  
Accelerated mineral extraction may need to be contemplated in order to bring forward the availability of land 
for built development. 
 
The possible re-engineering of areas of restored land will have cost implications and will as a result have an 
impact on the site value. 
 
The need to undertake piling for foundations will impact on the development value of the site. 
 
The viability of the residential development will have to be assessed against any associated costs of off site 
improvement works. 
 
G.4.7 Conclusion 
 
While there are some access issues the proximity of this site to a motorway junction suggests a sustainable 
commercial use (particularly at the eastern end). 
 
The valley shape removes any visual impact of the built development on the surrounding landscape and 
gives overall screening of the built development from the motorway network. 
 
The width, length and cross-section of the excavation lend themselves to a residential community with 
central open space. 
 
The timing of development will be determined in part through a balancing of the current mineral value against 
the potential development value of the site.  Likewise the development value will be a balance of costs of 
development versus likely income. 
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Option 1 – Western (Top) and Eastern (Bottom) Sections of Site 
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G.5 QUARRY D 
 
G.5.1 Introduction/Site 
description 
 
Quarry D is a hillside excavation 
surrounded by woodland and 
farmland but offering attractive 
views eastwards.  The site is 
worked on a campaign basis. 
 
Although detached from a main 
settlement, the area has a loose 
structure of small and isolated 
developments. 
 
G.5.2 Development 
Options 
 
Option 1 
 
The site would be developed for low 
density, high quality residential 
uses, providing 4 large detached 
properties.  A new access road 
would be constructed, in order to 
enhance accessibility to footpaths. 

 
Option 2 
 
The site would be development for higher 
density housing, with the provision of 
sixteen semi-detached and terraces 
properties.  The proposed development 
would utilise the existing quarry access 
road. 
 
G.5.3 Planning Issues 
 
The site lies within a Special Landscape 
Area (SLA) and has been designated as a 
Wildlife Site. 
 
The site has not been allocated for any 
alternative uses. 
 
The site is not identified within the Minerals 
Local Plan. 
 
The planning permission assumes that the 
site would be made safe, in terms of the 
faces and then be restored to wooded 
nature conservation uses. 
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G.5.4 Physical/Technical Issues 
 
The site lies near but is separated from local housing with an existing low grade access road.  There are no 
existing services. 
 
There are high slopes to this almost dormant quarry on the western/north-western side.  The slopes need 
securing and a rockfall barrier needs to be installed at the toe of the slope. 
 
The eastern/south-eastern margins of the quarry floor may comprise some fill the position of which needs to 
be established and built development restricted to areas of solid rock. 
 
Sufficient construction materials exist or can be generated from on-site materials to establish road levels, 
platform grades and some building materials. 
 
Local road network comprises narrow roads through residential areas. 
 
Drainage should not be an issue but service connections could be expensive. 
 
G.5.5 Environmental Issues 
 
The site is enclosed by woodland.  The rock face and regeneration are probably developing nature 
conservation interest. 
 
The immediate area comprises isolated buildings and groups. 
 
The road network is made up of narrow roads. 
 
Site preparation works should have limited local impact although the effect on informal footpaths will need to 
be addressed. 
 
G.5.6 Financial Issues 
 
The low rate of working at the site, balanced against the value of the development proposed and the impact 
of mineral sterilisation will need to be considered. 
 
Alternative development may negate the significant restoration liabilities which exist under the current 
planning permission. 
 
The costs of development, including the provision of services and contributions to local community uses are 
likely to be high. 
 
G.5.7 Conclusion 
 
This would only be a small residential development but it would be in keeping with the local “urban” 
framework. 
 
The hillside quarry/woodland location means that built development would not break skylines and would be 
readily assimilated. 
 
Rockfall protection is paramount and can be easily incorporated. 
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Option 1 

 
 
Option 2 
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G.6 QUARRY E  
 
G.6.1 Introduction/Site description 
 
Quarry E is an active sand and pebble rock 
excavation, where extraction is undertaken 
without the need to blast. It is intended to extend 
the quarry westwards, then northwards and, 
finally, eastwards in a circular progression around 
a central copse. 
 
The site adjoins two main roads with a number of 
residential properties stretching out along these 
roads.  
 
G.6.2 Development Options 
 
Option 1 
 
The lake with on site materials to create some 
public open space/built areas.  This scheme 
generates 121 residential units. 
 
Option 2 
 
This option relocates the plant area to the north east corner of the whole site allowing for progression of 

extraction which does not conflict with early 
phases of built development; at all times 
existing/new landform buffers are in place; 
this scheme could generate 325 residential 
units. 
 
G.6.3 Planning Issues 
 
The site is allocated within the adopted plan 
as an existing site and a site with potential 
future reserves for in excess of 10 years. 
 
The current planning permission requires that 
the site is restored to predominantly water 
with a small area being restored back to 
water at a low level. 
 
Parts of the quarry have been designated as 
a SSSI in respect of the geological 
importance of certain faces. 
 
G.6.4 Physical/Technical Issues 
 
The existing quarry faces, which quite steep, 
are secure.  They could be made quite 
secure with conventional measures that may 
include limited exclusion zones. 
 

The water table within the site is high, with surface drainage requiring careful investigation. 
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Foundations should be satisfactory provided areas of fill are avoided. 
 
Site access excellent and dual entry could be arranged. 
 
To operate Option 2 a new site access north of the existing entrance would be required together with a new 
processing area.  Screening of operations could be by leaving unexcavated ground in place and/or by 
constructing high reinforced earth bunds. 
 
Construction materials could be made available on site. 
 
G.6.5 Environmental Issues 
 
The landholding centres on an elevated nature copse. This would remain; other areas have been subject to 
intensive agricultural activities. 
 
There are no ecological features of consequence. 
 
There are two accesses onto two perpendicular roads. 
 
There is a need to separate housing or other built development from quarry impacts including noise, dust 
etc. 
 
No significant external visual impact but the screening between the quarry and the development needs 
careful planning and phasing. 
 
Groundwater/flooding risks need to be investigated. 
 
Access needs to be protected to a suitable section of the face (Geological SSSI) but this could be 
accommodated within the built development process and incorporate secure viewing platforms. 
 
G.6.6 Financial Issues 
 
The phasing of development will allow the mineral extraction to proceed along side the built development, 
which will avoid sterilisation of minerals and maximise the potential value of the site, both in mineral and 
development terms. 
 
Both options represent a relatively high density residential development, which are likely to incur high costs 
of site infrastructure provision and voluntary contributions.  For these reasons a developer may choose to 
develop on a smaller area. 
 
The development may well attract a high proportion of social and low cost housing. 
 
G.6.7 Conclusion 
 
Option 2 illustrates the need to keep on-going mineral extraction separate from built afteruse on previously 
extracted land. 
 
Option 2 shows the successful scheduling of separate accesses and buffers between two potentially 
conflicting landuses. 
 
Option 2 uses the elevated central copse as a central pivot and buffer to the extraction/development 
sequence. 
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Option 1 

 
 
Option 2 
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G.7 QUARRY F 
 
G.7.1 Introduction/Site description 
 
Quarry F is an active deep aggregates and 
building stone quarry adjoining a main road with 
both existing residential and commerical/light 
industrial uses adjacent to it. 
 
G.7.2 Development Options 
 
Option 1 
 
This scheme has three phases of commercial 
development following partial infilling and 
reshaping.  
 
Option 2 
 
This option varies in that it leaves a landscape 
buffer in place to allow for the commercial 
development to be commenced while a further 
phase of rock extraction continues further to the 
east. 
 
G.7.3 Planning Issues 
 
The site lies within the Greenbelt and is identified as an active mineral extraction site (with more than 10 
years reserve remaining), with areas safeguarded for future minerals development. 

 
The planning permission assumes that 
the site will be restored to a 
landscaped lake feature. 
 
G.7.4 Physical/Technical 
Issues 
 
A significant volume of fill arising from 
excavations presents problems for 
foundations.  The mudstones and 
weak siltstones require controlled 
placement and compaction to allow for 
built development and this fill needs to 
be placed on a uniform surface without 
steps and benches to further avoid the 
risk of differential settlement (there are 
parallels with the restoration of open-
cast coal sites for built development). 
 
Given the extent of fill significant re-
handling of materials is required and 
there is little scope for concurrent 
quarrying and built development.  

Clarification would be required regarding the ratio of recoverable mineral to waste before detailed designs of 
any built development could be prepared. 
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Excavated slopes quite steep but fill could be used to buttress these faces and limit the extent of stability 
issues.  The alternative would be to incorporate a rockfall trap system at the toe of the current north facing 
slope as indicated in both options. 
 
Groundwater levels need further investigation to assess the potential for groundwater rebound causing 
differential settlement. 
 
Adequate construction materials are located on site. 
 
G.7.5 Environmental Issues 
 
The site adjoins commercial and residential development in a pleasant but unremarkable landscape. 
 
There are no biological, geological or archaeological features of interest. 
 
The earthworks for forming construction platforms could generate significant volumes of dust (and also 
noise). 
 
No distinctive geological or ecological protection issues. 
 
Groundwater investigations required relating to soakaways.  Pump sewage required. 
 
G.7.6 Financial Issues 
 
The site is an operational quarry with reserves said to be sufficient for at least a further 10 years working. 
Immediate built development would therefore sterilise reserves and thus impact on value. 
 
The site is operated under lease and thus the operator and the landowner may have different ideals in 
seeking development of the site. 
 
Immediately adjacent residential and commercial development suggest that the provision of site services and 
infrastructure will be extensions to existing systems rather than the provision of new systems which will be a 
saving in costs to the development.  However foundation costs could be extremely high. 
 
The proximity of and direct access to the main road suggest that highway infrastructure costs will not be 
significant in the context of the development proposed. 
 
The nature of the development proposed, being largely commercial, is unlikely to require significant 
contributions to community infrastructure. 
 
The development proposed is of comparatively low value when compared to, say, residential use and the 
development potentially sterilises valuable mineral reserves. In these circumstances, a phased development 
would protect the value of mineral whilst allowing the release of commercial property, but would be difficult to 
engineer given the fill volumes involved. 
 
G.7.7 Conclusion 
 
Where there is a commercial use precedent on adjoining land, it suggests continuation within the extraction 
area. 
 
Option 2 illustrates the amendments to a “typical” extraction sequence to leave a landscape buffer in place 
(allowing some early built development). 
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Option 1 

 
 
Option 2 

 
 



The Planning and Design of Aggregate Quarries for Non-Agricultural Afteruse 
Project Code  SAMP 2.31 
 
 
 
 

 
 
Professor Geoffrey Walton and Associates 
David Jarvis Associates Limited 
Crawford’s Chartered Surveyors  G20 

G.8 QUARRY G   
 
G.8.1 Introduction/Site description 
 
This active igneous quarry comprises two excavations 
either side of a minor road; there is a village to the 
north.  The plant site is located centrally, adjacent to 
the minor road.  There is a substantial old tip to the 
south of the main deep excavation that cannot readily 
be backfilled to allow for safe built development. 
 
G.8.2 Development Options 
 
The current main quarry is so deep that controlled and 
compacted backfilling is unlikely to be viable as much 
of the final compacted surface would comprise slopes 
and compaction would not provide adequate 
protection against differential settlement especially as 
groundwater rebound would occur in the long term.  
This backfilling need not be compacted since the area 
is best designated for eventual POS and quarry 
access requirements if the quarry were to develop to 
the east or link to workings in the west. 
 
Option 1 
 
Phasing of the infilling could leave an in situ buffer between early built development and the active quarry.  
At cessation of extraction, the second phase of development land would be revealed.  The infilled quarry 
would be available for positive uses such as leisure/recreation and, perhaps, some future development. 
 
Option 2 
 
Option 2 shows the plant site located across the road and releasing further land for development.  In this 
case it would be appropriate to provide screening along the minor road to reduce the visual and noise 

impacts from the remaining quarry to the west.  It would 
probably be better to use this area for a mixed 
development for commercial/industrial purposes since it 
is closer to the quarry. 
 
G.8.3 Planning Issues 
 
The site lies within the Open Countryside, within an area 
identified as a Ground Water Source Protection Zone.  
Parts of the site have been identified as a SSSI (Site of 
Special Scientific Interest). 
 
The site has not been allocated for any alternative uses. 
 
The site is identified within the Minerals Local Plan as 
having an extant mineral planning permission. 
 
The site is operated under a raft of planning permissions 
including 2 IDO (Interim Development Order) permissions 
that were reviewed in 1995.  A further 7 planning 
permissions have been issued for further excavations 
and tipping operations, these have been reviewed in 
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2000 under the ROMP (Review of Old Mineral Permissions) provisions.  Together the planning permissions 
envisage that the site will be restored to a landscaped lake. 
 
G.8.4 Physical/Technical Issues 
 
The quarry is a complex operation with potential extensions to the east and current workings to the west on 
the opposite side of the minor road from the processing plant.  The options considered relate to the 
backfilling of much of the old eastern quarry with material from the overburden dump to the south whilst 
providing sufficient space for ongoing overburden disposal with future developments.  Numerous quarry 
working and mineral recovery operations exist but the built development options have been devised to 
minimise the impact on future schemes. 
 
A major issue is the separation of the development area from the minerals processing assuming that it 
remains in place.   Substantial screening can be provided by the construction of new bunds between the two 
areas. 
 
A significant volume thought to be in excess of 1 million cubic metres requires removal to release the 
majority of the ground on which the current tip stands.  This material needs placement in the existing deep 
quarry so as to avoid disruptions to quarry working.  Sterilisation could be an issue provided the quarry 
slopes can be made sufficiently secure for further workings.  Compaction of this fill will not be necessary if it 
is used as a POS but some of the backfill may be required for access between the eastern extension and the 
current western quarry and the processing plant. 
 
The foundations of the built development area should be adequate providing rebound heave does not occur. 
Slopes should not be an issue.  The existing quarry slopes do not jeopardise the tip stability and should not 
therefore affect the built development. 
 
Groundwater should not be an issue and drainage and services should not have to accommodate reduced 
levels as in many developments in quarries. 
 
G.8.5 Environmental Issues 
 
The removal of the tip will have the usual dust and noise impacts but these should not be significant and 
should not give rise to major local concerns. 
 
The visual impact of the current tips will be greatly enhanced by tip removal.  
 
There are negligible ecological impacts but the affect of backfilling in the quarry needs to be assessed with 
respect to geological exposures (Geological SSSI). 
 
There appear to be no significant potential groundwater issues at the tip but the impact on groundwater 
movements resulting from the backfilling of the quarry will need investigation. 
 
G.8.6 Financial Issues 
 
The financial constraints at this site are quite different to those at the other sites as engineering works are 
required before any form of built development could commence. These works could be at significant cost 
and include the movement of materials to clear a development platform, the provision of site infrastructure 
and services currently nearby and the possible relocation of quarry plant, which is under consideration in any 
event. 
 
Many of these costs could be absorbed into the day to day running costs of the quarry and if spread over a 
period of, say, 20 years, could allow for a viable development of the site over time. 
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G.8.7 Conclusion 
 
This quarry illustrates the problem of deep, steep-sided hard rock excavations.  Development cannot take 
place within them since benches are too narrow and they cannot be backfilled since the final restoration area 
includes a large proportion of the backfilled slopes and therefore continue to present potential settlement 
problems.  The only solution is significant widening of the quarry but in this case the deposit is limited in 
lateral extent to the north and south.  However removing old tips, areas of fill or removing or adequately 
capping lagoons can provide sizeable areas that in some cases reveal virgin ground for development. 
 
Option 1 

 
 
Option 2 
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G.9 ISSUES ARISING 
 
There is a complex interplay between planning, technical, environmental and financial implications.  None of 
these can be considered in isolation and are best decided by a competent team with experience of 
development in such settings.  In addition to the above LOCATION appears to be an important factor.  Either 
in terms of proximity to existing development or to good communications. 
 
Given the interplay of infrastructure cost on the size of development location is a key issue.  The 
development of sites in remote areas away from existing services is likely to be high and except with certain 
afteruses may present planning difficulties. 
 
Foundation conditions may also have a dominant effect when little is known of the geometry of the floor of a 
quarry especially when the character of backfill is unknown and the volumes of the backfill are significant. 
 
Environmental issues are always likely to be significant when sites comprise SSSIs or have become the 
homes of protected species. 
 
There is a delicate balance to be struck between meeting the housing densities required by PPG3 and the 
level of voluntary contributions and off site costs that arise from developments of this kind. 
 
Afteruse for built development is most efficiently accommodated whilst mineral workings are still proceeding, 
since important earthworks can sometimes be undertaken during the operations. 
 
There is no alternative to appropriate forethought. 
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Current government mineral planning guidance (MPG7) states that quarries 
may include afteruses such as “………  agriculture, forestry, management for 
nature conservation, provision of public open space, recreation or other 
development.”  Why is “other development” so rarely the preferred afteruse? 
 
Landmark developments in former quarries include the Eden Project and 
Bluewater Retail Park, but these schemes were conceived after mineral 
extraction.  Clearly, demand for housing and other built development grows 
annually placing demand ultimately on some Greenfield sites. 
 
This study has examined how built development may be integrated with 
mineral extraction. 
 
Following interviews, an examination of 7 counties and preparing development 
options for 7 demonstration quarries, this study concludes that opportunities 
exist and revised thinking is required. 
 
Historic reasons and influences which have precluded integration are 
examined together with four key assessment areas; planning, financial, 
technical and environmental.  It is concluded that built development in quarries 
can be a truly sustainable activity. 
 
Built development in quarries would benefit from: 
 
 including built development afteruses in future planning guidance; 
 a more integrated approach at the regional planning level and realising 

possibilities already available under the current planning system; 
 long rather than short term thinking; 
 understanding environmental and development benefits of a larger 

landtake; 
 employing identified technical solutions and approaches for preparing 

sites; 
 undertaking competent individual site assessments. 
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