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1 INTRODUCTION 

1.1 Report Context 

1.1.1 GP Planning Limited (GPP) has been appointed by Bullimores Sand and Gravel Ltd (the 
operator) to prepare a Bespoke Permit Application in support of an extension to the inert 
landfilling operations at Woolfox Quarry, Greetham, Rutland.   
 

1.1.2 To date the disposal of inert waste has taken place across approximately one third of the site. 
 

1.1.3 The permit application will include the landfill extension to the south. The operator benefits 
from Planning Permission for the extraction of limestone and restoration by inert fill. The 
application effectively is an extension of the landfill operations that have been taking place   
 

1.1.4 This report sets out the details of the site’s Stability Risk Assessment and it should be read in 
conjunction with the conceptual model of environmental setting and site design (ESSD) report.  
The ESSD report sets out the relevant background information describing the site setting and is 
not repeated here. The site will be filled with strictly inert wastes. 

 
1.1.5 Under the ‘Health and Safety at Quarries – Quarry Regulations 1999, the Applicant is required 

to submit an annual survey on quarry and tip stability. 
 

1.2 Conceptual Stability Site Model 

1.2.1 A conceptual stability site model has not been necessary for the Woolfox Quarry, the void left 
from limestone extraction has stable side slopes and are subject to an annual health and safety 
inspection report under the 1999 Quarry Regulations.   
 

1.3 Basal Sub-Grade Model 

1.3.1 The geological base of the quarry is limestone. The geology of the site is summarised as 
follows: 

• The landfill is directly underlain by residual Lincs. Limestone bedrock (almost fully 
• excavated) and the Northampton Sand. 
• Clay strata of the Grantham Formation or considered unlikely to be present across the 

entire extension site 
 

 
1.3.2 The facility is to be utilised for the disposal of inert waste only. Under the Environmental 

Permitting (England and Wales) Regulations (2016), inert sites are not required to collect 
leachate. No artificial sealing liner or leachate drainage layers are proposed. 
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1.4 Side Slopes Sub-Grade Model 

1.4.1 The side slopes will be formed within the limestone and side slope sub-grade model is not 
required. 
 
Basal Lining System Model 

1.4.2 The basal lining system will comprise an artificial geological barrier comprising suitable cohesive 
materials won from the base of the excavation, or imported cohesive inert wastes, compacted 
to achieve an appropriate maximum permeability. The liner shall have a permeability equivalent 
to 1x10-7m/s at a liner thickness of 1.0m. If the permeability of the compacted liner materials is 
lower or higher than this, the liner thickness will be adjusted to achieve the same effective 
permeability/thickness ratio (i.e. 0.5m thick at 5x10-8m/s, or 5.0m thick at 5x10-7m/s), subject 
to a minimum thickness of 0.5m. It is possible that the lining material could be won from the 
soils underlying the limestone in the base of the quarry, but this will depend on their variability, 
compactability and compacted permeability, and will need to be assessed once the excavation 
has reached the base of the quarry. 
 

1.4.3 For a material to be considered suitable for use as a liner it must have the following properties: 
• no evidence of stones over 125mm, 
• no water be seen to leach from the material, 
• be possible to roll into a 3mm thick rod without crumbling and 
• have a minimum shear strength of 40kN/m2 
 

1.4.4 The groundwater level is expected to lie below the proposed base of excavation so uplift 
pressures are not considered likely to develop on the underside of the basal liner. 
 
Side Slope Lining System Model 

1.4.5 The side slopes are limestone.  Placement of fines layer between the waste and quarry walls, 
rising with waste mass. The integrity of the side slopes is sound having being formed by expert 
quarry design. The inert waste is being built-up against the base of the excavated quarry face.  
 
Waste Mass Model 

1.4.6 The waste void at Woolfox Quarry falls within the quarried area.  Inert waste will be tipped by 
tipper or trailer and spread with a bulldozer blade.  The tip face height is no higher than 11 
metres with an angle of 37 to 14 degrees. 
 
Capping System Model 

1.4.7 Due to the inert nature of the waste there will not be a need for a capping system.  The site will 
be topped with 1 metre of soils (0.75m subsoil and 0.25m top soil) following completion of 
tipping in accordance with the controls imposed by the planning permission(s) and waste 
management licence.   
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2 STABILITY RISK ASSESSMENT 

2.1 Risk Screening 

2.1.1 Issues relating to stability and integrity for each principal component of the proposed 
development have been subject to a preliminary review to determine the need to undertake 
further detailed geotechnical analyses.  The following sections present the results of this 
screening exercise.   
 

2.1.2 The principal components considered are: 
• The basal sub-grade 
• The side slope sub-grade 
• The waste 
• The capping system 
 
Basal Sub-Grade Screening 

2.1.3 The base of the quarry void will not be altered by the deposition of inert waste.  The stability 
and deformability of the sub-grade will therefore be ensured in the long term. 
 

2.1.4 The sub-grade comprises limestone and compacted limestone dust, this is typically 5 metres 
thick and is considered to be effectively incompressible.  As such no analysis is considered 
necessary. 
 

2.1.5 Given the inert nature of the waste and the lack of any basal or side liner basal heave is not 
considered to be a potential risk. 
 

2.1.6 The basal sub-grade component of the proposed landfill does not require further assessment. 
 
Side Slopes Sub-Grade Screening 

2.1.7 The side slope faces are limestone.  This sub-grade is considered effectively incompressible at 
the stresses likely to be imposed by the waste mass.  The slopes are subject to an annual 
review under the 1999 Quarry Regulations with no visible evidence of failure.  As such no 
analysis is considered necessary. 
 
Waste Mass Screening 

2.1.8 The maximum gradient of the final waste slopes will be no greater than 1v in 6h, which, taking 
into account the nature of the waste, is considered to be a stable gradient without the 
requirement for stability analysis. 
 

2.1.9 The nature of the waste will not give rise to risk of instability within the site and compacted 
waste has been and will be built up against the excavated face to ensure the long term stability 
of the site. 
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2.1.10 As the waste to be deposited within the landfill is inert, and the rate of filling relatively slow, 

settlement is expected to occur largely concurrent with filling. Any long-term settlement is 
expected to be insignificant, consequently excessive total or differential settlement of the waste 
body is considered to be very unlikely. No settlement analysis is therefore considered to be 
necessary. 
 

2.2 Lifecycle Phases 

2.2.1 This aspect of the assessment is to identify the critical phases during the development of the 
landfill.  The site is being restored on a progressive nature. Given the depth of the quarry void 
and relatively modest rates of infill, restoration progress is slow.  There have not been any 
critical phases identified as part of the working of the site. 
 

2.3 Selection of Appropriate Factors of Safety 

2.3.1 The factor of safety is the numerical expression of the degree of confidence that exists, for a 
given set of conditions, against a particular failure mechanism occurring.  It also represents the 
confidence in the input parameters used and analysis method used.  It is commonly expressed 
as the ratio of the load or action which would cause failure against the actual load or actions 
likely to be applied during service.  This is readily determined for some types of analysis (e.g. 
limit equilibrium slope stability analyses).  However, greater consideration must be given to 
analyses which do not report factors of safety directly.  For example, a finite difference analysis 
of shear strains within a steep side slope lining system would not usually indicate overall ‘failure’ 
of the model even though the strains could be high enough to indicate a failure of the integrity 
of the lining system.  In such cases, it is necessary to define an upper limit for shear strains and 
to express the factor of safety as the ratio of allowable strain to actual strain.  
 

2.3.2 Prior to determining appropriate factors of safety for the various components of the model, it is 
necessary to identify key ‘receptors’ and evaluate the consequences in the event of a failure 
(relating to both stability and integrity).  Consideration of the following receptors is required. 
• Groundwater. 
• Other environmental receptors. 
• Property - relating to site infrastructure, third party property. 
• Human beings (i.e. direct risk). 
 

2.3.3 The Factor of Safety adopted for each component of the model would be related to the 
consequences of a failure. 
 
Factor of Safety for Basal Sub-Grade 

2.3.4 The determination of the factor of safety for basal sub-grade stability is not applicable in this 
case since this component of the Stability Risk Assessment has been screened out. 
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Factor of Safety for Side Slopes Sub-Grade 
2.3.5 The determination of the factor of safety for the side slope sub-grade stability is not applicable 

in this case since this component of the Stability Risk Assessment has been screened out. 
 
Factor of Safety for Waste Mass 

2.3.6 The determination of the factor of safety for the waste mass stability is not applicable in this 
case since this component of the Stability Risk Assessment has been screened out. 
 

2.4 Analyses 

Basal Sub-Grade Analyses 
2.4.1 No basal stability analyses have been undertaken for this component since the need to do so 

has been eliminated in the screening process. 
 
Side Slopes Sub-Grade Analyses 

2.4.2 No side slope stability analyses have been undertaken for this component since the need to do 
so has been eliminated in the screening process. 
 
Waste Analyses 

2.4.3 No waste analyses have been undertaken for this component since the stability and integrity of 
the waste have been eliminated in the screening process. 
 

2.5 Assessment 

Basal Sub-Grade Assessment 
2.5.1 Assessment of this component is not required since it has been eliminated from consideration 

by the screening process. 
 
Side Slopes Sub-Grade Assessment 

2.5.2 Assessment of this component is not required since it has been eliminated from consideration 
by the screening process. 
 
Waste Assessment 

2.5.3 Assessment of this component is not required since it has been eliminated from consideration 
by the screening process. 
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3 MONITORING 

3.1 The Risk Based Monitoring Scheme 

3.1.1 Based upon the foregoing Stability Risk Assessment, a simple risk-based monitoring scheme is 
considered appropriate for the future development of the landfill.  The monitoring is already 
being undertaken in accordance with Health and Safety at Quarries, Quarry Regulations 1999.  
Results of a weekly inspection will be recorded in the site diary. 
 
Basal Sub-Grade Monitoring 

3.1.2 No monitoring of the basal sub-grade is considered necessary. 
 
Side Slopes Sub-Grade Monitoring 

3.1.3 Side slopes are the existing quarry faces, ongoing monitoring is required under the Quarry 
Regulations 1999. 
 
Waste Mass Monitoring 

3.1.4 No specific monitoring is required for the waste other than to record waste elevation across the 
cell. 

 


