
 

 

 
 
 

 
 
 

 

Finmere Quarry Landfill  
Permit Variation Application 
EPR/F3301CV 
 
 
Impact Assessment 
 
 
OPES MRF 2013 Limited 
 
 
  
Project number: 60556545 
 
 
July 2020 
 

   



Finmere Landfill Site Impact Assessment  
Project number: 60537533 

Prepared for:  OPES MRF 2013 Ltd  AECOM 

Quality information 
Prepared by Checked by Verified by Approved by 

Nicholas Bell 
Environmental Consultant 

Caroline Braithwaite 
Senior Consultant 

Angela Graham 
Associate Director 

Angela Graham 
Project Manager 

Revision History 
Revision Revision date Details Authorized Name Position 

R01 16/07/2020 Initial Draft 27/07/2020 A Graham Project Manager 

R02 28/07/2020 Final 30/07/2020 A Graham Project Manager 

Distribution List 
# Hard Copies  PDF Required Association / Company Name 

1 Danny Miller – OPES MRF 2013 Ltd 



Finmere Landfill Site  
  

Impact Assessment   
Project number: 60537533 

 

 
Prepared for:  OPES MRF 2013 Ltd   
 

AECOM 
 

 

 

Prepared for: 
OPES MRF 2013 Ltd   
 
 

Prepared by: 
AECOM Infrastructure & Environment UK Limited 
12 Regan Way 
Chetwynd Business Park 
Nottingham NG9 6RZ 
United Kingdom 
 
T: +44 (115) 907 7000 
aecom.com 
 

  
 
 

 

 
© 2019 AECOM Infrastructure & Environment UK Limited. All Rights Reserved.   
This document has been prepared by AECOM Infrastructure & Environment UK Limited (“AECOM”) for sole use 
of our client (the “Client”) in accordance with generally accepted consultancy principles, the budget for fees and 
the terms of reference agreed between AECOM and the Client. Any information provided by third parties and 
referred to herein has not been checked or verified by AECOM, unless otherwise expressly stated in the 
document. No third party may rely upon this document without the prior and express written agreement of 
AECOM.  



Finmere Landfill Site  
  

Impact Assessment   
Project number: 60537533 

 

 
Prepared for:  OPES MRF 2013 Ltd   
 

AECOM 
 

 

Table of Contents 

1. Report Context ............................................................................................................................................. 6 
1.1 Introduction ....................................................................................................................................... 6 
1.2 Background ...................................................................................................................................... 6 

2. Impact Evaluation ........................................................................................................................................ 7 
2.1 Introduction ....................................................................................................................................... 7 
2.2 Impact Evaluation Methodology ........................................................................................................ 7 

3. Source Characterisation .............................................................................................................................. 8 
3.1 Emissions to Air, Water and Land ..................................................................................................... 8 
3.1.1 Point Source Releases to Air ............................................................................................................ 8 
3.1.2 Point Source Releases to Water ....................................................................................................... 8 
3.1.2.1 Ground Water ................................................................................................................................... 8 
3.1.2.2 Surface Water ................................................................................................................................... 8 
3.1.3 Fugitive Releases to Air .................................................................................................................... 9 
3.1.3.1 Litter.................................................................................................................................................. 9 
3.1.3.2 Mud and Debris ................................................................................................................................ 9 
3.1.4 Fugitive Releases to Water ............................................................................................................... 9 
3.2 Dust .................................................................................................................................................. 9 
3.3 Odour.............................................................................................................................................. 10 
3.4 Noise and Vibration ........................................................................................................................ 10 
3.5 Slope Stability ................................................................................................................................. 10 
3.6 Accidents and Abnormal Incidents .................................................................................................. 10 

4. Receptor Evaluation................................................................................................................................... 11 
4.1 Introduction ..................................................................................................................................... 11 
4.2 Human Receptors ........................................................................................................................... 11 
4.2.1 Residential and Agricultural ............................................................................................................ 11 
4.2.2 Industrial and Commercial .............................................................................................................. 12 
4.3 Habitat Receptors ........................................................................................................................... 12 
4.3.1 Designated sites ............................................................................................................................. 12 
4.3.2 Other Sensitive Locations ............................................................................................................... 13 
4.4 Location Based Receptors .............................................................................................................. 13 
4.4.1 Geological Considerations .............................................................................................................. 13 
4.4.2 Hydrogeological Considerations ..................................................................................................... 13 
4.4.3 Hydrological Considerations ........................................................................................................... 13 
4.4.4 Historical Land Use Considerations ................................................................................................ 14 
4.4.5 Air Quality ....................................................................................................................................... 14 

5. Conclusion ................................................................................................................................................. 15 
5.1 Landfill Gas Risk Assessment (Appendix A) ................................................................................... 15 
5.1.1 GasSim Modelling .......................................................................................................................... 15 
5.1.2 Compliance with Environmental Permitting (England & Wales) Regulations 2016 ......................... 15 
5.2 Hydrogeological Risk Assessment (Appendix B) ............................................................................ 15 
5.2.1 Conclusions .................................................................................................................................... 15 
5.2.2 Recommendations .......................................................................................................................... 16 
5.3 Surface Water Lagoon Impact Assessment (Appendix C) .............................................................. 16 
5.3.1 Groundwater Impact ....................................................................................................................... 16 
5.3.2 Surface Water Impact ..................................................................................................................... 16 
5.4 Fugitive Emissions Risk Assessment (Appendix D) ........................................................................ 17 
5.5 Noise Assessment (Appendix E) .................................................................................................... 17 
5.6 Stability Risk Assessment (Appendix F) ......................................................................................... 17 
5.6.1 Side slope stability assessment ...................................................................................................... 17 



Finmere Landfill Site  
  

Impact Assessment   
Project number: 60537533 

 

 
Prepared for:  OPES MRF 2013 Ltd   
 

AECOM 
 

 

5.6.2 Side slope liner assessment ........................................................................................................... 17 
5.6.3 Waste mass assessment ................................................................................................................ 17 
5.6.4 Anchor trench assessment ............................................................................................................. 17 
5.6.5 Geomembrane tensile stress assessment ...................................................................................... 18 
5.6.6 Capping assessment ...................................................................................................................... 18 

Appendix A – Landfill Gas Risk Assessment ......................................................................................................... 19 
Appendix B – Hydrogeological Risk Assessment .................................................................................................. 20 
Appendix C – Surface Water Lagoon Impact Assessment .................................................................................... 21 
Appendix D Fugitive Release Impact Assessment ................................................................................................ 22 
Appendix E – Noise Impact Assessment ............................................................................................................... 23 
Appendix F Stability Risk Assessment .................................................................................................................. 24 
Appendix G Ecology Assessment ......................................................................................................................... 25 
 

Figures 

No table of figures entries found. 

Tables 
Table 3.1 EPR Point Source Releases to Air ........................................................................................................... 8 
Table 4.1 Residential and Agricultural Receptors .................................................................................................. 11 
Table 4.2 Ancient Woodlands ................................................................................................................................ 12 
 



Finmere Landfill Site  
  

Impact Assessment 
  Project number: 60537533 

 

 
Prepared for:  OPES MRF 2013 Ltd   
 

AECOM 
6 

 

1. Report Context 

1.1 Introduction 
AECOM has been commissioned by OPES MRF 2013 Limited (‘the Operator’) to prepare an application 
to vary the current environmental permit (EPR/FB3301FV) for the landfill site located at Finmere Quarry, 
Finmere, Buckinghamshire.  
 
The landfill site is located approximately 450m to the southwest of the village of Finmere in 
Buckinghamshire.  The landfill site currently comprises: 
 
• the operational landfill areas; 
• areas in which landfilling has been completed and where restoration work is underway;  
• leachate storage tanks; 
• landfill gas engines and flares within the landfill gas compound; and 
• a waste reception area which includes a weighbridge, site offices and wheel wash. 

 
This document details the Impact Assessment Report (IAR) which supports the Environmental Permit 
application. The report is supported by a number of technical assessments in the appendices.  The 
report should be read in conjunction with other supporting application information.  
  

1.2 Background 
The landfill operations are regulated under Environmental Permit EPR/FB3301CV and are subject to 
regulation by the Environment Agency (EA).  Following recent site visits and reviews of information by 
the EA, it has been noted that: 

• Several approved management  plans have been updated by the current operator; 

• New monitoring locations have been proposed for groundwater monitoring to replace previously 
lost boreholes. A new naming nomenclature was also proposed; 

• Amendments to surface water management have been introduced as the site has been developed; 

• Changes have been introduced to the gas management system including an additional flare; and 

• Leachate storage tanks have been replaced and relocated. 

Additionally, the Operator is applying to construct additional landfill cells (both non-hazardous and inert). 

As result of the above changes, the Operator needs to make an application to vary the current 
environmental permit and as such this document updates and supersedes completely the previously 
submitted assessment documents. 
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2. Impact Evaluation 

2.1 Introduction 
This section outlines the approach taken to evaluate the risks to the environment and to human health 
associated with the operation of the landfill extension.  The impact evaluation process has made 
reference to the appropriate Environment Agency (EA) guidance within: 
 
• Risk Assessments for your Environmental Permit;  

 
• A Practical Guide to Environmental Risk Assessment for Waste Management Facilities; 

 
• Landfill Developments: Groundwater Risk Assessment; 

 
• Landfill Developments: Landfill Gas Risk Assessment 

 
• Landfill Developments: Stability Risk Assessment. 
 

2.2 Impact Evaluation Methodology 
The evaluation methodology used generally involves three stages: 
 
a. Source characterisation, to identify the potential hazards and risks associated with the operation 

of the landfill.  This covered in detail in Section 3 below. 
 
b. Receptor evaluation, to review the receptors which could be impacted by the hazards and risks 

from the operation of the landfill.  This is discussed in more detail in Section 4 below, but broadly 
covers: 

 
• Residential, commercial and industrial human receptors; 
• Habitat receptors associated with designated and other sensitive sites; and 
• Location related receptors associated with site geology, hydrogeology and hydrology. 

 
c. Risk assessment which evaluates the hazards and risks in terms of the probability of occurrence 

and the severity of the impact on the identified receptors.   
 

The risk assessments are then used to develop the appropriate  management plan that will be used to 
mitigate the identified risks. 
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3. Source Characterisation 

3.1 Emissions to Air, Water and Land 
 
Assessments take into account environmental as well as health and safety hazards and the main areas 
of consideration are: 
 
• Point source emissions to air, land and water; 
• Fugitive emissions to air, land and water; 
• Odour emissions; and 
• Noise and vibration. 
 

3.1.1 Point Source Releases to Air 
Point source releases to air from the landfill extension areas are identified in Table 1 below. 
 
Table 3.1 EPR Point Source Releases to Air 

Point Reference Plant Source Emissions 
Gas Engines Gas combustion  Methane 

 Oxides of nitrogen 
 Sulphur dioxide 
 Carbon monoxide 
 Carbon Dioxide 
 VOC’s 

Main Flare 
Secondary Flare 

 
The impact of landfill gas including the potential impact on air quality from the point sources has been 
evaluated in a Landfill Gas Risk Assessment (see LFGRA in Appendix A).  The LFGRA was used to 
inform the Gas Management Plan (ref: XXXXXX) for the site. 

3.1.2 Point Source Releases to Water 
3.1.2.1 Ground Water 

 
It is recognised that leachate generated from the non-hazardous cells may present a risk to groundwater 
which flows beneath the site. As such, this has been subject to a Hydrological Risk Assessment (HRA – 
see Appendix B).  The HRA has been used to inform the development of: 
 
• Conceptual model as summarised in the Environmental Setting and Site Design (ESSD) report 

(refer to 60556545-ACM-XX-00-RP-ENV-ESSD-R02); 
 

• Leachate Management Plan (LMP – refer to 60537533-ACM-XX-00-RP-ENV-LMP-R04); and 
 

• Groundwater Management Plan (GWMP – refer to 60556545-ACM-XX-00-RP-ENV-GWMP-R02). 
 

3.1.2.2 Surface Water 
 
Surface runoff from the landfill is collected in the surface water ditch network within and at the perimeter 
of the site and directs flow towards: 
 
• Discharge point SWMP situated on the perimeter ditch on the eastern boundary of the site.  This is 

regulated under the current permit and no changes are proposed to this discharge point; 
 

• The clean water lagoon (CWL) in the centre of the site to the west of Finmere Plantation – this is 
regulated under the current permit and no changes are proposed to this discharge point; or 
 

• The surface water lagoon situated to the south of cell 7.  This is a clay lined lagoon constructed 
following clay extraction from the area by the Quarry Operator.  It has been designed to receive and 
contain surface water flows from around the quarry and landfill and thus minimise discharges from 
site to controlled waters at both SWMP and CWL.  Following an application to use this lagoon in 
October 2019, the EA has confirmed this lagoon is considered to be a discrete water body which is 
not connected to groundwater or to controlled waters such as rivers or streams. The impact 
assessment related to this lagoon which was previously submitted to the EA in October 2019 is 
attached in Appendix C. 
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This southern lagoon will be utilised as a primary source of water for dust suppression and to top up the 
wheel wash and the Quarry Operator removes water to feed the quarry aggregate wash plant situated 
to the south of the landfill.  The water used for aggregate washing is recirculated back to the wash plant.  

3.1.3 Fugitive Releases to Air 
The following activities have the potential to generate fugitive releases to air:  
 
• Receipt of wastes; 
• Loading and unloading of vehicles at the tipping location;  
• Windblown dust and particulates from external roads and surfaces;  
• Windblown dust from storage of incoming wastes and process outputs;  
• Operation of the landfill compactor, dozers and other machinery; 
• Odour from storage of waste within the landfill.  

3.1.3.1 Litter 
 
The nature of the waste accepted to the landfill, presents a high potential for litter to be generated during 
the transport, unloading and placement of waste. This has been assessed as part of the Nuisance and 
Fugitive Emissions Risk Assessment (see Appendix D).  The risk assessment includes details of 
proposed management and mitigation measures and has been used to inform the development of the 
Management Plan for Litter, Mud and Debris. 
 

3.1.3.2 Mud and Debris 
 
The potential for mud and debris at the landfill have been evaluated and the following potential sources 
noted: 
 
• Waste delivery and despatch vehicles; 
• Waste offloading operations; 
• Waste and treatment residue storage; and  
• Plant spillage and leaks. 

 
This has been assessed as part of the Nuisance and Fugitive Emissions Risk Assessment (see Appendix 
D).  The risk assessment includes details of proposed management and mitigation measures and has 
been used to inform the development of the Management Plan for Litter, Mud and Debris.  

3.1.4 Fugitive Releases to Water 
The potential for fugitive releases to water (surface water and ground water) and land at the landfill 
extension have been evaluated and the following potential sources noted: 
 
• Leak of contaminated leachate from collection tanks, valves and pipes. 
• Overflow of storm water from site drainage. 
• Leak of oils from machinery causing contamination;  
• Surface run-off from pavements, roads and hardstanding; and  
• Firewaters following a possible fire within the landfill. 
 
This has been assessed as part of the Nuisance and Fugitive Emissions Risk Assessment (see Appendix 
D).  The risk assessment includes details of proposed management and mitigation measures and has 
been used to inform the development of the Management Plan for Fugitive Emissions.  

3.2 Dust  
The following dust releases at the landfill have been identified as the main potential release sources 
from the landfill:  
 
• Movement and handling of dusty wastes; 
• Movement of vehicles and mobile plant around the site; 
• Loading and unloading of waste incoming from vehicles; 
• Placement of waste in the landfill cells; and 
• Engineering activities such as cell construction, capping and restoration. 

 
A separate Dust Management Plan (DMP – refer to 60537533-ACM-XX-00-RP-ENV-DMP-R02) 
including an dust risk assessment has been prepared and submitted with the application.  Dust risk is 
not considered further in this document. 
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3.3 Odour 
The following odour releases at the landfill have been identified as potential release sources:  
 
• Transport and handling of odorous waste streams; 
• Loading and unloading of waste incoming from vehicles; 
• Waste placement in the landfill cells; 
• Type of cover used (fugitive escape through cover); and 
• Releases following damage to site gas and leachate management infrastructure. 

 
A separate Odour Management Plan (OMP – refer to 60537533-ACM-XX-00-RP-ENV-OMP-R02) 
including an odour risk assessment has been completed and submitted with the application.  Odour Risk 
has not been considered further in this document. 

3.4 Noise and Vibration 
The following potential noise and vibration at the landfill extension have been identified as potential 
release sources for the current operations:  
 
• Motors and drives associated with gas and leachate infrastructure;  
• Vehicle / plant movements associated with the delivery and despatch of waste and outputs; and  
• Vehicle movements associated with use of on-site mobile plant.  

 
A noise assessment has been competed to support the planning application and this is attached for in 
Appendix E. This has been used to inform the Noise and Vibration Management Plan. 

3.5 Slope Stability 
Due to settlement over time there is a potential for slope instability to occur on the completed cells if 
design has not appropriately evaluated the potential for such settlement. 

A stability risk assessment has been competed to evaluate and confirm the relevant slope design for the 
cells and this is attached for in Appendix F. This has been used to inform the cell engineering design 
and the overall final contours for the site once complete.. 

3.6 Accidents and Abnormal Incidents 
The following abnormal operations and emergency situations hazard areas have been identified for the 
current operations: 

 
• Transfer of substances (e.g. filling or emptying of leachate storage tanks); 
• Vessel overfilling; 
• Emissions from plant/equipment (e.g. leakage, etc.); 
• Failure of containment (e.g. physical failure or overfilling of bunds);  
• Operator error; 
• Incorrect waste accepted; 
• Flooding; 
• Fire;  
• Vandalism and trespass; and 
• Management of fire waters. 

 
This has been assessed as part of the Nuisance and Fugitive Emissions Risk Assessment (see Appendix 
D).  The risk assessment includes details of proposed management and mitigation measures and has 
been used to inform the development of the Accident Prevention and Management Plan (APMP – ref 
60556545-ACM-XX-00-RP-ENV-EMP-R02).  
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4. Receptor Evaluation 

4.1 Introduction 
The centre of the site is located at grid reference National Grid Reference (NGR) SP 62792 32421 at 
Finmere Quarry, Banbury Road, Finmere, Buckinghamshire, MK18 4AJ 
 
Potential receptors which could be impacted by the operations of the proposed landfill extension include: 
 
• Residential, agricultural, commercial and industrial human receptors; 
• Habitat receptors associated with designated and other sensitive sites; and 
• Location related receptors associated with site geology, hydrogeology and hydrology. 

4.2 Human Receptors 

4.2.1 Residential and Agricultural 
The closest residential receptors at the site include: 
 

Table 4.1 Residential and Agricultural Receptors 

Receptor Description Type Distance Direction 

R1 Bungalow at Foxley 
Fields Farm 

Human/ Agricultural 
 

approximately 378m North east 

R2 Boundary Farm  Human/ Agricultural 
 

approximately 400m South east 

R3 Foxley Fields Farm Human/ Agricultural 
 

approximately 400m North east 

R4 Barleyfields Barn 
Farm 

Human/ Agricultural 
 

approximately 447m South west 

R5 Widmore Farm – 
grade 2 listed status 

Human/ Agricultural  approximately 780m North west 

R6 Gravel Farm Human/ Agricultural  approximately 936m North east 

R7 Glanwin Meadow - 
dog training, DIY 
livery & cattery 

Human/ Commercial  
 

approximately 936m North east 

 
The nearest conurbation is Finmere Village covering an area of 6.35 km2 with a population size of 466 
(2011 Census; Office for National Statistics) which is located approximately 450 m to the northeast of 
Finmere Quarry. The site is approximately 7 km west of Buckingham in Buckinghamshire and 
approximately 6 km east of Brackley in Northamptonshire.     
 
There are a number of public rights of way (see D-ESSD02 in the Figures section at the end of the 
report). The rights of way include: 

• Footpath 9 runs in a generally north to south direction adjacent to the northern end of the western 
boundary then continues in a south westerly direction along the southern boundary of Widmore 
plantation to the west of the northern end of the site. 

• Footpath 5 runs in a generally north to south direction from the A421 south of Finmere adjacent to 
the eastern boundary of the current landfill and then in a generally south westerly direction from the 
south eastern corner of the current landfill area and adjacent to the southern boundary of the site 
and continues in a south westerly direction. 
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• Bridleway 4 runs along the southern boundary of Widmore Plantation to the west before turning 
north east on its diverted route and then runs in an easterly direction before turning north east 
towards the A421. 
 

• Bridleway 6 runs in a north to south direction from the A421 south of Finmere village before turning 
south east at the south eastern corner of the landfill. 

 
• The diverted route of Bridleway 7 runs from the south eastern corner of the landfill and adjacent to 

the southern boundary of the clay extraction area and the southern boundary of the processing 
plant area before turning north westerly then south westerly crossing the former railway line 
 

• Footpath 14 runs between Bridleways 4 and 7 adjacent to and along the south western boundary 
of the westernmost extraction area. 

 
The receptors are shown on drawing D-ESSD2A and D-ESSD12 in the ESSD (refer to 60556545-ACM-
XX-00-RP-ENV-ESSD-R02) 

4.2.2 Industrial and Commercial 
There is a disused railway with planning permission for HS2 running along the west of the site between 
the non-hazardous and existing inert area.  The railway is approximately 476 metres to the centre of the 
site.  
 
Finmere aerodrome a former RAF station, now used for microlight flights and training is located 
approximately 1.1 km to the east of the centre of the site. 

4.3 Habitat Receptors 
The receptors are shown on drawing D-ESSD2A and D-ESSD12 in the ESSD (refer to 60556545-ACM-
XX-00-RP-ENV-ESSD-R02) 

4.3.1 Designated sites 
Information regarding designated sites was obtained from the Landmark Information Group and from 
the Multi-Agency Geographic Information for the Countryside (Magic) website, relating to: 
 
• European Nature Conservation Sites; 
• Special Protection Areas (SPAs); 
• Special Areas of Conservation (SACs); 
• RAMSAR sites;  
• Area of Outstanding Natural Beauty (AONB); and  
• Sites of Special Scientific Interest (SSSIs). 
 
The 5km search is contained in Appendix B of the ESSD (refer to 60556545-ACM-XX-00-RP-ENV-
ESSD-R02)  and identified: 

 
In summary: 

• there are no SPAs, SACs or Ramsar Sites within 5km of the site; 
 

• the closest ancient woodlands are:  
 

Table 4.2 Ancient Woodlands 

Ancient Woodland Reference Number Direction from Site Distance from the site (m) at 
closest point 

Diggings Wood 1501846 W 140 
Mossycorner Spinney 1501845 NE 1,378 
Pondhead 1501847 

1501848 
1501850 
1501899 

SW 950 

Stonepit Spinney 1501844 N 964 
Spilsmere Wood 1501882 

1501925 
SSW 878 
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• the closest SSSI to the site is Tingewick Meadows, located approximately 2.1km to the south east 
of the site; designation for the site is on the basis of botanical interest associated with structural 
diversity within the sward of neutral grassland – Lowland; and 

 
• the site is not subject of a landscape quality designation. 

 

4.3.2 Other Sensitive Locations 
In addition to the statutory designated sites, a further nine sites with non-statutory designations were 
identified as being present within 2km of the Site. Finmere Plantation and other habitats of principal 
importance covered by the Natural Environment and Rural Communities Act (2006) Section 41 are 
located within the site. Finmere plantation is a priority habitat for Deciduous woodland and holds High 
Special Priority. Other areas nearby that hold habitats of principal importance status are located at 96 
metres southwest, Grassy Plantation 300 metres to the northwest and 319 metres to the northeast.   

 
An assessment of ecological aspects has been completed to support planning applications and this is 
appended at Appendix G. 

4.4 Location Based Receptors 

4.4.1 Geological Considerations 
The site is predominantly underlain by Glacial Till Deposits (Till, Mid Pleistocene - Diamicton. 
Sedimentary superficial deposit formed between 860 and 116 thousand years ago during the Quaternary 
period) (BGS 2019). 
 
• The Environment Agency groundwater vulnerability map indicates that the site is not located 

within a Groundwater Water Source Protection Zone; 
• There is not a major aquifer present at the site; and 
• There are no licensed groundwater abstraction sites within a 1km radius of the overall site. 

 
According to Envirocheck report (213737122_1_1) the landfill extension does, however, lie partially 
below the regional groundwater table, and there is potential for issues if the leachate derived from the 
Finmere Landfill cells are not correctly managed. The site is in a classified Nitrate Vulnerable Zone for 
groundwater and surface water. 
 
According to the government flood map for planning service the site is not located in 1 in 1000 year 
floodplain of the River Great Ouse and is within flood zone 1. Therefore, deemed at low risk of flooding 
from fluvial sources. 

4.4.2 Hydrogeological Considerations 
The superficial deposits of Glacial Till Deposits across the majority of the site are classified by the 
Environment Agency as Unproductive Strata. The underlying bedrock of White Limestone and Forest 
Marble Formation are classed as a Principal Aquifers and Cornbrash formations to the southern area of 
the site is classified as a Secondary A aquifer. Therefore, the landfill extension area is located above the 
Principal Aquifer Forest Marble Formation. 
 
The groundwater vulnerability for the site is a major and partly minor aquifer overlain by soils of low 
leaching potential. 
 
There are no Source Protection Zones (Total Catchment – Zone 3) within 5km of the site. Therefore, it 
is considered that SPZs will not be impacted by the proposed development as pathways are unlikely to 
be present. 

4.4.3 Hydrological Considerations 
According to the EA Catchment Data Explorer two thirds of the site falls within the Great Ouse Upper 
Catchment. A small drain is located to the east and may be a pathway of flow to the south of the site 
towards Padbury Brook approximately 3.4km to the south. The Great Ouse flows from west to east 
2.2km north of the site.  
 
The main hydrological feature on site is the clean water lagoon, located within the quarry void. 
Groundwater and surface water from around site is pumped into this and sediment within the quarry void 
is allowed to settle and drain. 
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The site is in a classified Nitrate Vulnerable Zone for groundwater and surface water. 
 
According to the government flood map for planning service the site is not located in 1 in 1000 year 
floodplain of the River Great Ouse and is within flood zone 1. Therefore, deemed at low risk of flooding 
from fluvial sources. 
 
The closest watercourse, which is monitored by the Environment Agency, is the Ouse (Brackley to 
Buckingham) part of the Great Ouse Upper Catchment located 2.2km north of the site. Historically the 
Environment Agency gave a Biology Grade B for this watercourse under the General Quality 
Assessment (GQA) Scheme. According to the Environment Agency’s River Basin Management Plan 
(RBMP), this whole stretch of the Ouse has been classified as having a Good chemical quality and a 
Moderate potential ecological quality. The same results apply for Padbury Brook located 3.4km to the 
south. 

4.4.4 Historical Land Use Considerations 
Prior to the development of the site for mineral extraction and subsequent restoration by landfill, the 
majority of the site was in agricultural use. Although there is evidence from historic maps of former 
buildings and access roads in the site they have now been removed.  It is understood that that there 
have been no incidents at the site that may have resulted in significant pollution.  The revised installation 
boundary does not include any new non-landfill area. 

4.4.5 Air Quality 
The site falls within the Cherwell District Council Area. The site does not lie within, or in close proximity 
to, a declared Air Quality Management Area (AQMA). 
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5. Conclusion 

5.1 Landfill Gas Risk Assessment (Appendix A) 

5.1.1 GasSim Modelling 
The GasSim model predicts that the landfill gas generation rate at Finmere Quarry Landfill Site will peak 
in 2026 at a rate of 1,130 m3/hr. It is considered that the proposed engines and flare will be sufficient to 
control the gas at the maximum generation rate predicted by the model. 
 
It is predicted that surface emissions from the surface of the landfill will peak in 2024 and that emissions 
from the gas compound will peak in 2027. 
 
The results of the Tier 1 and Tier 2 assessments show that the current and future emissions from the 
surface of the landfill and from the gas compound will have no adverse environmental impact. It is also 
predicted that there is no potential for the bulk components of landfill gas to migrate laterally through the 
ground to off-site receptors. 

5.1.2 Compliance with Environmental Permitting (England & Wales) Regulations 
2016 
The landfill gas management and monitoring plans for the landfill site will ensure that compliance with 
The Environmental Permitting (England and Wales) Regulations 2016 is achieved. Appropriate 
measures are taken to control the accumulation and migration of landfill gas. Landfill gas is collected 
and treated where possible. The collection and treatment of landfill gas at the landfill is carried out in a 
manner that minimises risk to the environment. 

 

5.2 Hydrogeological Risk Assessment (Appendix B) 

5.2.1 Conclusions 
Based on a review of the updated groundwater and leachate conditions at the Finmere Quarry Landfill 
site, and an updated model simulation which includes an area of proposed extension, the following 
conclusions can be drawn:  

• The site is underlain by a superficial sand and gravel aquifer and a limestone bedrock aquifer; 

• Groundwater level within the superficial sand and gravel aquifer is estimated to vary from 
approximately 113.8mAOD to 117.9m AOD with an average of 116mAOD; 

• Groundwater level within the limestone aquifer is estimated to be between approximately 110m 
AOD and 117mAOD with an average of 113m AOD; 

• There are no mapped groundwater dependant environments or abstraction receptors within the 
immediate vicinity of the site;  

• Long term average leachate head across the site is estimated at approximately 5.2m with a lower 
average of 4m in 2019. These are between 1.7m and 2.9m below the previous leachate level of 
6.93m set in the 2009 HRA;  

• The current levels demonstrate that there has been a decreasing trend in the leachate levels across 
all cells within the site since 2014;   

• Current leachate quality data indicates concentrations of ammoniacal nitrogen, cadmium, chloride 
and nickel to be higher than the data reported in the 2009 HRA review; 

• There is evidence of some groundwater contamination within both the superficial sand and gravel 
and the Limestone aquifer in the vicinity of the landfill; 

• There is no evidence of significant contamination of surface water, although there is evidence of 
occasional elevated ammoniacal nitrogen concentrations;   

• From the updated LandSim modelling, the only target concentrations of the EAL breached during 
simulation of the potential impacts on the Limestone aquifer is ammoniacal nitrogen which had a 
maximum 95th percentile concentrations of 0.49mg/l compared to an EAL of 0.39mg/l. The 
predicated breakthrough time for this contaminant is more than 200 years; 
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• From the simulation of the potential impacts on the residual sand and gravel aquifer using the EA’s 
Remedial Targets Worksheet, breakthrough across the basal clay layer to the sand and gravel 
aquifer was not predicted for any of the main contaminants modelled; and 

• However, given the evidence of some impact on the sand and gravel aquifer, a further simulation 
to assess the risk of off-site migration was undertaken for ammoniacal nitrogen and chloride, the 
outcome of which was that no breakthrough was predicted for both compounds within the sand 
and gravels at a 10m compliance point from the source area.  

5.2.2 Recommendations  
Based on a review of the HRA including the proposed extension of the landfill, the following 
recommendations should be considered: 

• Continue to reduce the leachate levels in all cells across the landfill to ensure compliance with the 
permit conditions – this will further reduce the risks of impact on controlled waters during future 
operations of the landfill; 

• Continue with a regular programme of groundwater and leachate quality monitoring, as specified 
in the permit and the action plan in the leachate management plan report;  

• Ensure adequate baseline groundwater level and quality monitoring is undertaken prior to 
commencement of operations in the proposed landfill extension areas; and 

• Review the HRA at regular 4-year intervals based on the landfill operation and the results of 
environmental monitoring. 

Based on the current monitoring data available and the site monitoring boreholes audit in 2019, there 
are a number of monitoring locations which are identified as either lost, in a poor state of repair or 
inaccessible. As well as maintaining the existing network of monitoring and undertaking regular 
monitoring at all locations, it is necessary to repair or replace these boreholes to ensure that a robust 
monitoring network continues the site particularly with regards to obtaining adequate baseline data prior 
to the proposed extension in the south west of the site: -   

─ Existing landfill North West area (Cell 10)    

From the audit in April 2019, borehole LST10/CMBH9 which monitors the limestone is was reported to be 
partially buried by a new bund. It is recommended that this borehole is either replaced or repaired to 
ensure it remains useable for long term monitoring. 

─ West of disused railway / proposed extension area and inert backfill (Cells)   

The previous monitoring boreholes drilled in this area, if still accessible, are considered to provide an 
adequate monitoring network in both the superficial deposits and the limestone.  These comprise pairs of 
boreholes – 104 and 204; 105 and 205; 106 and 206; and 107 and 207.  If these boreholes no longer are 
accessible, it is proposed that replacement pairs of boreholes should be drilled in the vicinity of borehole 
pairs 104/204 and 106/206.  Boreholes 105/205 are in the HS2 Safeguarding Zone, which would prevent 
replacement boreholes being drilled.  If boreholes 105/205 are no longer accessible, a replacement pair 
of boreholes should be drilled to the east of the railway line adjacent to proposed area of Cell 13. 

All other monitoring locations should be maintained and monitored regularly in accordance with the permit 
requirements.  

5.3 Surface Water Lagoon Impact Assessment (Appendix C) 

5.3.1 Groundwater Impact 
The site is located on a non-aquifer and not within a source protection zone. As the SWL1 lagoon is 
lined with Oxford Blue Clay impact on groundwater is not considered to be significant. 

5.3.2 Surface Water Impact 
As SWL1 is an off-stream lagoon which: 

o Only receives surface water run-off and returned water which was previously abstracted from the 
same SWL1 lagoon; and 
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o The site operates with defined controls as identified above. 

The potential impact of the discharge is not considered to be significant. 

 

5.4 Fugitive Emissions Risk Assessment (Appendix D) 
A summary risk assessment and management plan in line with Environment Agency guidance have 
been completed and is presented in Appendix D covering: 
 
• Fugitive Emissions; 
• Odour; 
• Noise; and 
• Abnormal and emergency events. 

 
Based on the above assessment in relation to the identified receptors, only those in closest proximity 
laying to the north east (i.e. with the prevailing wind direction) are thought to be sensitive. 
 
It has been confirmed that the impact from the site as a whole has the potential to be significant. 
However, the proposed controls and mitigation measures that are used will reduce this significance to 
an acceptable level. 

5.5 Noise Assessment (Appendix E) 
 
Baseline noise surveys at a number of locations around the quarry site have enabled a good 
understanding of the existing noise climate in the area. 

 
In accordance with PPG, operational noise limits have been determined at each of the closest receptor 
locations to the site, for day, evening and night-time periods. Noise modelling software has enabled the 
prediction of noise propagation from defined activities (consented and proposed) towards the closest 
noise sensitive receptor locations. Predicted noise levels at the receptor locations are all below the 
established noise limits during all time periods. 

 
A road traffic noise assessment and a cumulative noise assessment, recognising the overlap with HS2 
construction works, have determined negligible impacts in terms of environmental noise. 

 
Overall effects of operational noise associated with the proposed development (having regard to the 
embedded mitigation included in the scheme design) are considered to be negligible, and therefore no 
further noise mitigation measures are required. 
 

5.6 Stability Risk Assessment (Appendix F) 

5.6.1 Side slope stability assessment 
The stability of the side slope excavation has been analysed and the factor of safety is 1.35. The 
analysed factor of safety exceeds the target factor of safety of 1.3. It is therefore considered that the 
stability of the slope is satisfactory. 

5.6.2 Side slope liner assessment 
The stability of the side slope following placement of the lining system has been analysed the factor of 
safety is 1.53. It is therefore considered that the stability of the slope liner is satisfactory. 

5.6.3 Waste mass assessment 
The waste mass has been analysed at a gradient of 1v:2.5h. The resulting lowest factor of safety is 1.9. 
The resulting factor of safety exceeds the target factor of safety of 1.3. It is therefore considered that the 
stability of the waste mass is satisfactory. 

5.6.4 Anchor trench assessment 
Using the assumptions stated in Section 7.4 the anchor trench design resulted in a required anchor 
trench depth of > 0.64m. Anchor trench dimension in construction drawings should be checked against 
this calculated trench depth to ensure they are greater than 0.64m and that the other dimension 
assumptions are suitable. 
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5.6.5 Geomembrane tensile stress assessment 
The analysis concluded that no tensile stress will be required to be resisted by any geomembrane as 
the interface shear capacities between the geomembrane / waste material and geomembrane / clay and 
granular drainage material are sufficient to resist the shear force generated by the waste material. 

5.6.6 Capping assessment 
The stability of the capped slope following placement of the capping system has been analysed, see 
Appendix D of SRA, for a gradient significantly in excess of what is designed for the proposed extension, 
returning an acceptable factor of safety. 
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Appendix A – Landfill Gas Risk Assessment 
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Appendix B – Hydrogeological Risk Assessment 
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Appendix C – Surface Water Lagoon Impact Assessment 
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Appendix D Fugitive Release Impact Assessment  
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Appendix E – Noise Impact Assessment  
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Appendix F Stability Risk Assessment 
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Appendix G Ecology Assessment
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