
Horizon Consulting Engineers Ltd. 
Tresco House, Westpoint Court, Sidmouth Road, Exeter EX5 1DJ    www.horizon-ce.co.uk 

 

 

 

Bovey Basin Ball Clay 
Workings – Central Area 
Hydrogeological Risk 
Assessment 
August 2025 

 

Transport, Environment & Design 
 



Bovey Basin Ball Clay Workings – Central Area  Contents 
 

 

Document Control Sheet 
 

Project Reference: HCE1205 

Project Title: Bovey Basin Ball Clay Workings – Central Area 

Document Subject: Hydrogeological Risk Assessment 

Document Reference: HCE1205.HRA.Rev2 

Authors: Jamie Howourth 

Checked: Alex Large 

Client: Sibelco UK Ltd 

Initial Issue Date: 11 March 2025 
 

Revision of Issue 
Revision Revision Author Checked Date 

1 Jamie Howourth Alex Large 04-Apr-2025 

2 Jamie Howourth Alex Large 21-Aug-2025 

    

    

    

 
 

Distribution 
Organisation Contact Issue Format & No. of Copies * Date 

Sibelco UK Ltd Ben Uphill D1 DRAFT 11-Mar-2025 

Sibelco UK Ltd Ben Uphill D1  04-Apr-2025 

Sibelco UK Ltd Ben Uphill D1  21-Aug-2025 

    

    

    

    

    

    

    

 

* D denotes digital copy / P denotes paper copy 
 
 

COPYRIGHT 
© This Report is the copyright of Horizon Consulting Engineers Limited.  Unauthorised reproduction or usage by any person other than the 
Client identified above is strictly prohibited. 
 
Horizon Consulting Engineers Limited accepts no liability or responsibility for use of this document for purposes other than those originally 
intended. 
 
Horizon Consulting Engineers Limited Registered in England and Wales. Registration Number: 8219154 



Bovey Basin Ball Clay Workings – Central Area  Contents 
 

 

 Contents 
 

     Document Control Sheet 
     Revision Schedule 

  
1. Introduction 1 
1.1 Commission  1 
1.2 Background  1 
1.3 Proposed Works (Importation of Material for Restoration) 1 
1.4 Aims and Objectives 2 
1.5 Data Sources 2 
1.6 Methodology 3 
2. Site Setting 4 
2.1 Conceptual Site Model 4 
3. Summary of Hydrogeological CSM 5 
3.1 Context  5 
3.2 Sources: Historical Activity 5 
3.3 Sources: Proposed Activity 6 
3.4 Pathways and Receptors: Aquifers 6 
3.5 Pathways and Receptors: Surface Water 7 
4. Hydrogeological Risk Assessment 8 
4.1 Contaminant Linkages 8 
4.2 Nature of Risk Assessment 8 
4.3 Summary of Contamination Source 8 
4.4 Risk Assessment 8 
5. Mitigation and Technical Precautions 10 
5.1 Material Suitability and Acceptance Procedures 10 
5.2 Rogue Loads 10 
5.3 Surface Water Management 11 
5.4 Accidental Releases 11 
6. Requisite Monitoring and Surveillance 12 
6.1 Monitoring Infrastructure 12 
7. Discussion and Conclusions 13 

 
 

 Tables 
Table 4-1: Hydrogeological Conceptual Site Model 9 
 

    Appendices 
Appendix A Drawings from Planning Permission 
Appendix B Horizon Drawings 
 



Bovey Basin Ball Clay Workings – Central Area Revision Schedule 
 

Horizon Consulting Engineers Ltd.       
HCE1205.HRA.Rev2                                                                                              
 

 
Revision Schedule 

 
 

Revision Author Description Date 

1 Jamie Howourth Minor updates to report 04-Apr-2025 

2 Jamie Howourth Minor updates to report 21-Aug-2025 

    

    

    

    

    

    

 
 
 
 
 

   

    

 
 
 



Bovey Basin Ball Clay Workings – Central Area  1/ Introduction 
 

Horizon Consulting Engineers Ltd.                                                                                                          Page | 1  
HCE1205.HRA.Rev2 
 

1. Introduction 
1.1 Commission 

1.1.1 Horizon Consulting Engineers Limited (Horizon) was commissioned by Sibelco UK Ltd (Sibelco or 

“the Client”) to prepare a Hydrogeological Risk Assessment (HRA) to support the restoration of the 

Bovey Basin Ball Clay Workings (Central Area), Kingsteignton, TQ12 3PR (“the Site”). 

1.1.2 This report specifically relates to the Central Area Quarries, located within the wider Bovey Basin 

Ball Clay Workings. It is proposed to incorporate the continued re-use of mine waste material (i.e 

“overburden” and“interburden”) and imported waste soils (“restoration material”) into one permit 

rather than to have a separate mine waste facility permit and deposit for recovery permit. 

1.2 Background 

1.2.1 A consolidating planning permission has recently been granted by Devon County Council (DCC) for 

the continued winning and working of permitted mineral reserves, associated development, and 

progressive restoration of the Site (DCC/4344/2023). Selected drawings showing the approved 

restoration plans are included in Appendix A of the Conceptual Site Model (CSM) Report1. 

1.2.2 It was agreed on 20 August 2024 (EA Ref: EPR/SP3427SW/P001) that the importation of material 

to complete the approved restoration would be deemed a recovery activity. The Waste Recovery 

Plan (WRP)2 was agreed for the wider Bovey Basin Ball Clay Workings area however this permit 

application primarily relates to the restoration of the Central Area Quarries.  

1.2.3 It is proposed to vary the permit to include restoration of other areas of the Bovey Basin (e.g 

Denistone Broadway) at a later date. 

1.2.4 The permitted development includes an interim restoration strategy at the end of a 15-year period 

which aligns with the details and timescales associated with Planning Permissions 08/04411/DCC 

and 11/00371/DCC, requiring restoration of Rixey Park tip by 2029 and White Pit and Heathfield tips 

by 2042.  It is noted that a final overall restoration plan has not been developed given cessation of 

quarry operations is not expected until approximately 100 years time and therefore Sibelco is 

currently working towards the interim strategy outlined in the planning application. As such, one of 

the conditions of works being deemed a recovery activity is that only the interim restoration strategy 

(i.e the first fifteen years, covering the Central Area Quarries) would be considered recovery at this 

stage. 

1.3 Proposed Works (Importation of Material for Restoration) 

1.3.1 The restoration design requires importation of soils to be deposited at the Site to facilitate the success 

of the approved planting scheme. It is proposed that this comprises sa cover of 30 cm of topsoil and 

90 cm of subsoil over the tip faces.  

1.3.2 In relation to the importation of material for restoration, the outline sequencing is as follows: 

• The proposed works are to be undertaken in separate phases working only on specific 

deposition areas of the Site at any one time. 

 
1 Horizon (April 2025). Bovey Basin Ball Clay Workings. Conceptual Site Model. Ref: HCE1205.CSM.Rev2 
2 Horizon (March 2024). Bovey Basin Ball Clay Workings. Waste Recovery Plan. Ref: HCE1205.WRP.Rev2 
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• Prior to the commencement of deposition in each phase, any existing vegetation or unsuitable 

sub-grade material will be stripped and separately stockpiled.   

• Suitable waste soil is to be sourced from local development sites and imported to Site using 

sheeted lorries.  The lorries will enter and exit the Site using the same access as the main quarry 

processing facility in the centre of the Site adhering to the Site’s Traffic Management Plan. 

• Suitable holding areas (separate for topsoil and subsoil) will be created to allow for vehicles to 

deposit the soil before it is re-loaded onto dumpers to be taken to the deposition area within the 

workings of the quarry. Material will then be lightly compacted by the excavator or bulldozer.  

• Finally, the land is to be seeded or planted in accordance with the Site Restoration Detailed 

Landscaping Plan (Drawing ST18876-035 included in Appendix A) agreed as part of the 

Planning Permission.    

1.4 Aims and Objectives 

1.4.1 The aim of this assessment is to provide the Environment Agency with sufficient detail in relation to 

the potential impacts of the proposed deposition of imported restoration soils on the water 

environment.  

1.4.2 To achieve the above aim, this hydrogeological assessment provides the following:  

(i) a review of existing data on ground conditions at the Site to allow development of a  
Hydrogeological Conceptual Site Model (CSM) based on available data; 

(ii) a controlled waters risk assessment to evaluate the likely magnitude of environmental 
impacts from the deposition of waste materials at the Site; and 

(iii) recommendations for further assessment, technical precautions, and Waste Acceptance 
Procedures (WAP) as appropriate. 

1.5 Data Sources 

1.5.1 Horizon has been provided with selected reports, correspondence and other data by the Client for 

use in the preparation of this report along with Site-specific data on ground conditions obtained by 

Horizon through ground investigations.  The information provided is considered reasonable for 

developing a hydrogeological CSM for the purposes of preparing this HRA.  Key reference 

documents include: 

• Documents and plans of the approved Planning Permission (plans included in Appendix A 
of the CSM report1);  

• Conceptual Site Model (CSM) Report (Horizon, March 20251) 

• Environmental Setting and Site Design Report (ESSD3) (Horizon, March 2025); 

 
 

 
3 Horizon (April 2025) Bovey Basin Ball Clay Workings – Central Area.  Environmental Setting & Site Design Report.  Ref: 

HCE1205.ESSD 
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1.6 Methodology 

1.6.1 The approach, scope and methodology of this risk assessment have been developed and conducted 

in general accordance with Client requirements, UK guidance (in particular relevant guidance 

presented on the GOV.UK website4,5,6) and standards including documents published by the 

Environment Agency, DEFRA, British Standards Institute (BSI), Construction Industry Research and 

Information Association (CIRIA) and Contaminated Land: Applications in Real Environments 

(CL:AIRE). 

 
4 https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit#risks-from-your-specific-activity [Accessed 

01 November 2024] 
5 https://www.gov.uk/guidance/groundwater-risk-assessment-for-your-environmental-permit   [Accessed 01 November 2024] 
6 https://www.gov.uk/guidance/landfill-developments-groundwater-risk-assessment-for-leachate   [Accessed 01 November 2024] 
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2. Site Setting 
2.1 Conceptual Site Model 

2.1.1 A standalone CSM report1 has been developed for this project with reference to guidance on 

GOV.UK7.  The CSM report looks to establish the environmental setting of the Site along with 

potential hazards associated the proposed restoration and receptors that might be affected by the 

works.   

2.1.2 The CSM report1 includes details relating to: 

• Historical activities at the Site;  

• The approved restoration works including proposed waste types, phasing plus outline 
management measures and technical controls;  

• Precipitation data (i.e., rainfall record); 

• Local surface water features;  

• Geological and hydrogeological setting; 

• Man-made pathways that may be affected by the restoration works; and 

• Receptors in the vicinity of the Site including amenity, habitats and natural heritage.  

2.1.3 Data and discussion presented in the CSM report1 is generally not repeated in this HRA.  The CSM 

report1 should be read in conjunction with this HRA. 

 

 
7 https://www.gov.uk/guidance/landfill-operators-environmental-permits/plan-the-environmental-setting-of-your-site#conceptual-site-

model [Accessed 11 November 2025] 
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3. Summary of Hydrogeological CSM 
3.1 Context 

3.1.1 Development and refinement of a CSM underpins the process through which risks associated with 

contaminated sites are evaluated in the UK irrespective of the context (e.g. whether the site is being 

developed under planning, assessed under Part 2A of the Environmental Protection Act 1990, or 

being evaluated under the environmental permitting regime).  The CSM identifies the possible 

relationships between contaminants, pathways and receptors and is used to identify relevant 

contaminant linkages that may warrant further assessment and/or remedial actions.   

3.1.2 Consistent with DEFRA guidance8:  

• “A “contaminant” is a substance which is in, on or under the land and which has the potential 
to cause significant harm to a relevant receptor, or to cause significant pollution of controlled 
waters; 

• A “receptor” is something that could be adversely affected by a contaminant, for example a 
person, an organism, an ecosystem, property, or controlled waters; and 

• A “pathway” is a route by which a receptor is or might be affected by a contaminant.” 

3.1.3 This section presents a site-specific evaluation of individual contaminant linkages to further evaluate 

potential risks to controlled waters receptors from material imported and placed on-Site during the 

restoration works. A broader Conceptual Site Model for the Site is provided in the CSM report1.  

3.1.4 The 2023 Controlled Waters Risk Assessment (CWRA) for planning was specific to the expansion 

of the quarrying activities and did not take into account the importation of material to complete the 

restoration. Therefore this Hydrogeological CSM and associated risk assessment develops the 2023 

CWRA for planning with specific discussion in relation to the imported material.  

3.2 Sources: Historical Activity 

3.2.1 In terms of operations on-Site, mineral is extracted with a hydraulic excavator selecting specific 

seams of ball clay and loading into articulated dump trucks. The clay is hauled along established 

routes to storage bays at Preston Manor Works. Interseam by-product (“interburden”) is also 

excavated and loaded using the same method. Mineral by-product is hauled to tipping areas where 

the material is placed and compacted in layers by bulldozer. 

3.2.2 Based on the description of the Site history above, contamination may have arisen from quarry 

operations. This would likely be from plant and machinery (both mobile and fixed). Specifically,  fuel 

spills or oil spills may have occurred however contamination incidents are likely to be small-scale. 

There have been no known contamination incidents recorded on-Site. 

 
8 DEFRA (2012) Environmental Protection Act 1990: Part 2A Contaminated Land Statutory Guidance 
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3.3 Sources: Proposed Activity 

3.3.1 Waste soils are to be deposited at the Site to complete the restoration agreed as part of the planning 

permission for the Central Area. For the purposes of this hydrogeological assessment, it is assumed 

that at a minimum, the material is to be not hazardous, classified with reference to current technical 

guidance on the classification of wastes9, meet the definition of inert waste and meet the strict Waste 

Acceptance Procedures (WAP)10.   

3.3.2 Only waste soils complaint with the EWC codes in the WAP10 will be deposited at the Site.  

3.3.3 By definition, inert waste deposited at the Site for restoration purposes should be stable and non-

reactive.  There should be no reactive or hazardous substances in any leachate generated.  

3.4 Pathways and Receptors: Aquifers 

3.4.1 Due to the topography of the Site, it is anticipated that regionally, groundwater flow is towards the 

south and south-east towards Teignmouth into the English Channel. Given the size of the Site there 

may be a divide in hydrogeological conditions between the east and west. Extensive quarrying and 

associated water management within the quarry has an impact on the hydrogeological condition with 

minor inflows into the quarry occurring from the isolated sand layers.  

3.4.2 Groundwater within the Bovey Formation is mostly found in isolated sand layers and lenses which 

are more permeable strata resulting in intergranular flow as opposed to the unproductive 

impermeably clay layers which restrict flow. Artesian groundwater is also common at the Site as a 

result of exposure of sand lens at the surface from quarrying activities. Specifically, the confined sand 

aquifer of the Abbrook Clay and Sand Member causes persistent inflows of water into the quarry. 

Submersible pumps are located within the Southacre, White Pit and John Acres Lane quarries which 

abstracts groundwater fed ponds and discharges them to the River Teign (Southacre) and the 

Ugbrooke Stream (White Pit and John Acres Lane) in accordance with licensed abstractions (ref: 

SW/046/0) 

3.4.3 Alluvial units in connection with the River Teign may contain significant amounts of groundwater but 

these are not intercepted by mineral workings and there is no significant inflow to the pits from the 

river, through these units. 

3.4.4 The underlying Aller Gravel and Upper Greensand layers make up the primary aquifer units, which 

are found at depth. The top of the Aller Gravel Formation is situated around 80 metres below White 

Pit Quarry’s base. 

3.4.5 In the White Pit area, the groundwater flow direction in the Aller Gravel Formation and Upper 

Greensand  Formation aquifer is towards the south. This is likely to be similar all over the basin, with 

groundwater flowing towards discharge zones nearer the coast. 

3.4.6 The following pathways for migration of contaminants have been identified with respect to aquifers: 

• During the operational and post-operational phase of the restoration the principal pathway 
for the migration of any contamination from the Site will be leachate migrating through the 
waste deposits, via surface water or direct to outcrops of granular deposits of the Abbrook 
Clay and Sand Member. 

 
9 https://www.gov.uk/guidance/dispose-of-waste-to-landfill [Accessed 01 November 2024] 
10 Horizon (April 2025). Bovey Basin Ball Clay Workings. Waste Acceptance Procedures. Ref: HCE1205.WAP.Rev1 
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3.5 Pathways and Receptors: Surface Water 

3.5.1 The River Teign, a main river, flows southwards adjacent to the western boundary. The river 

continues to flow generally southwards and eastwards to discharge to the English Channel at 

Teignmouth approximately 8 km to the east of the Site. Two further Main Rivers, the River Bovey 

and Ventiford Brook flow eastwards towards the Site to form a confluence with the River Teign 

adjacent to the western Site boundary.11 

3.5.2 The Site lies within the catchment of the River Teign. The River Bovey joins the Teign just to the west 

of Southacre. The Ugbrooke Stream, a tributary of the River Teign, flows in a general southerly 

direction, adjacent to the eastern margin of White Pit and John Acre’s Lane Quarries before meeting 

the River Teign approximately 1 km beyond the southern boundary of the Site. 

3.5.3 The Ugbrooke Stream, an Ordinary Watercourse, flows southwards to the east of the B3193 before 

diverting south-westwards to flow adjacent to the southern Site boundary. The watercourse then 

diverts southwards to flow between a network of ponds to the south of the Site. The watercourse 

ultimately joins the River Teign approximately 1 km to the south of the Site. 

3.5.4 Due to the low permeability of the cohesive soils of the Bovey Formation, precipitation and other 

surface water within the quarry does not infiltrate and flows overground via the drainage networks 

and sumps before being discharged to nearby watercourses. Precipitation is more likely to infiltrate 

through the ground in areas where the more granular sand layers outcrop at the surface.   

3.5.5 There are several lagoons within the Site area, with a lagoon in the north-western corner of the Site 

adjacent to the Rixey Park Tip, two lagoons to the south-west of the South Acre Quarry at the western 

Site boundary and three lagoons to the south of the John Acres Quarry adjacent to the southern Site 

boundary. These are shown on Drawing ST18876/06/001 in Appendix A of the CSM report1. 

3.5.6 Phases of the restoration which are operational are graded to encourage surface water run-off and 

control overland flow. The management of surface water on-site will comprise a network of ditches 

and settlement basins which will be adjusted as necessary to facilitate the phased filling to an agreed 

final profile.  Once completed, the establishment of habitats post-restoration will slow overland flow 

and reduce run-off into surface water receptors. 

3.5.7 The following pathways for migration of contaminants have been identified with respect to surface 

water: 

• During the operational and post-operational phase of the restoration the principal pathway 
for the migration of any contamination from the Site will be leachate migrating through the 
waste deposits, via surface water to lagoons and then subsequent discharge off-Site to the 
Ugbrooke Stream or River Teign; and / or 

• Direct run-off of any contamination from the waste deposits to surface water receptors (i.e 
River Teign, Ugbrooke Stream, Abbrook Ponds). 

 
11 Wardell Armstrong (2023) Bovey Basin Ball Clay Works Central Area. Flood Risk Assessment. Ref: ST18876 
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4. Hydrogeological Risk Assessment 
4.1 Contaminant Linkages 

4.1.1 The risk assessment has been developed by Horizon on the basis of available information relating 

to the Site setting and the proposed waste deposition.  A source-pathway-receptor linkage is required 

to exist in order for a risk to be present.  This means that there has to be a contaminant present, a 

receptor that could be harmed by this contaminant, and a pathway linking the two.    A summary of 

these contaminant linkages is present in Table 4-1 below and shown on Drawing 1205.103 included 

in Appendix B. 

4.2 Nature of Risk Assessment 

4.2.1 A qualitative risk screening which has been used to determine whether the development proposals 

represent, or potentially represent, a fundamental risk to groundwater and surface water receptors 

Considerations made in this assessment are summarised below: 

• The nature of the overburden and imported material will have a to low contaminant potential 

with strict WAP10 adopted. 

• The underlying geology is a Secondary A Aquifer however the cohesive nature of the soils 

and topography will inhibit vertical migration of contaminants through the unsaturated zone 

with the predominant pathway being via overland flow directly to surface water receptors or 

via discharge from a settlement lagoon. 

• Restoration is undertaken in a phased approach which will mitigate the risk of contaminant 

migration once habitats have begun to establish. Existing restoration has already been 

carried out at the toe of some existing slopes which is already attenuating run-off impacts 

from overland flow. 

4.3 Summary of Contamination Source 

4.3.1 Slightly elevated concentrations of contaminants may still be present in imported soils that meet the 

definition of waste soil and stones (EWC 17-05-04) and inert waste. These have the potential to be 

mobilised and impact groundwater and surface water. 

4.3.2 Contaminated soils may be present within rogue loads. A rogue load assessment is provided in 

Section 5.2. 

4.4 Risk Assessment  

4.4.1 A discussion of the relative hydrogeological risk associated with each contaminant linkage is 

provided in Table 4-1 below. In general, the risk to surface water and groundwater from the proposed 

restoration is considered to be low however some residual risks remain. These are to be managed 

by the mitigation and technical precautions as discussed in Section 5: 
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Primary Source Secondary Source Hazard Pathway Receptor Discussion 

 
Site Activities 

Contamination 
associated with 
permitting activities 
such as plant / 
machinery, oil / fuel 
spills etc. 

Degradation 
of water 
quality 

Vertical / horizontal 
migration off-Site 

through more 
permeable soils  

Controlled waters 
(surface water) 

Potential to impact surface water from aquifer units that provides base-flow to surface water receptors 
such as Alluvium in the vicinity of the Ugbrooke Stream and the River Teign however migration through 
the unsaturated zone is expected to be limited given cohesive nature of bedrock deposits. 
 
Unlikely for contaminants to migrate significant distances through aquifer before reaching surface water 
receptors. Contamination is likely to be localised and small-scale in nature. On-Site surface water 
management including ditches and settlement ponds will aid attenuation of any contaminants and 
suspended solids and isolate contaminated water before being discharged. 
 
Residual risk considered to be low taking into account plant inspections and Sibelco’s procedures and 
management system for handling pollution incidents from quarrying activities. Attenuation ponds and 
ditches on-Site will act to contain off-Site migration of contamination via overland flow.  These are to be 
inspected on a routine basis as part of good management practices with any evidence of contamination 
investigated and dealt with.   

Controlled waters 
(groundwater) 

Migration via surface 
water pathways to 
settlement lagoons 

Controlled waters 
(Discharge to surface 

water) 

Migration directly to 
surface water 

receptors via overland 
flow 

Controlled Waters 
(surface water) 

Proposed Waste 
to be Imported 

Deposited waste 
soil and stones 
[Chemical 
contaminants within 
deposited waste 
meeting inert waste 
criteria]. 

Vertical / horizontal 
migration off-Site 

through more 
permeable soils  

Controlled waters 
(surface water) 

Potential to impact surface water from aquifer units that provides base-flow to surface water receptors 
such as Alluvium in the vicinity of the Ugbrooke Stream and the River Teign however migration through 
the unsaturated zone is expected to be limited given cohesive nature of bedrock deposits. 
 
Slightly elevated concentrations of contaminants may still be present in soils that meet the definition of not 
hazardous and inert waste. These have the potential to be mobilised and impact groundwater and surface 
water. However, the likelihood of contamination at levels high enough to cause impact to the environment 
is considered to be low. Material import is to be selective to allow the best growing medium for the 
restoration to be complete with stringent waste acceptance procedures (i.e additional GAC to be met by 
all imported waste) 
 
Attenuation ponds and ditches on-Site will act to contain off-Site migration of contamination via overland 
flow.  These are to be inspected on a routine basis as part of good management practices with any 
evidence of contamination investigated and dealt with.   

Controlled waters 
(groundwater) 

Migration via surface 
water pathways to 
settlement lagoons 

Controlled waters 
(Discharge to surface 

water) 

Migration directly to 
surface water 

receptors via overland 
flow 

Controlled Waters 
(surface water) 

Proposed Waste 
to be Imported  

Contaminated soils 
(i.e. Rogue Loads) 
[Impacts within 
imported soils - 
unacceptable 
material that 
bypasses the 
checking process].  

Vertical / horizontal 
migration off-Site 

through more 
permeable soils  

Controlled waters 
(surface water) 

Given the intended stringent testing and visual inspection regime to be adopted any unacceptable material 
will be limited in volume.  On-Site surface water management including ditches and settlement ponds will 
aid attenuation of any contaminants and suspended solids and isolate contaminated water before being 
discharged. Attenuation ponds and ditches on-Site will act to contain off-Site migration of contamination 
via overland flow.  These are to be inspected on a routine basis as part of good management practices 
with any evidence of contamination investigated and dealt with.   

Controlled waters 
(groundwater) 

Migration via surface 
water pathways to 
settlement lagoons  

Controlled waters 
(Discharge to surface 

water) 

Migration directly to 
surface water 

receptors via overland 
flow 

Controlled Waters 
(surface water) 

Table 4-1: Hydrogeological Conceptual Site Model 
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5. Mitigation and Technical Precautions 
5.1 Material Suitability and Acceptance Procedures 

5.1.1 Strict WAP10 have been prepared to safeguard against taking material that does not meet Site’s 

acceptance limits.  The WAP10 have been prepared with reference to GOV.UK guidance on the 

characterisation for waste for disposal at landfill. In summary, material imported to Site is to be non-

hazardous and meet the inert WAC limits (with the exception of the inert WAC limit for Total Organic 

Carbon (TOC) for topsoil). Furthermore, to reduce the risk of contamination to the proposed 

restoration habitats, imported soils will also meet Generic Assessment Criteria (GAC) for selected 

phytotoxic elements (As, Cd, Cu, Ni and Zn). Although the primary purpose of the additional GAC is 

to reduce the risk to ecology, it will have a secondary benefit of reducing the contaminant load of 

heavy metals to controlled waters. Further information is provided in the WAP document and the 

ESSD3. 

5.1.2 Strict WAP10 have been prepared to safeguard against taking material that does not meet Site’s 

acceptance limits.  These procedures will identify the actions and procedure to be taken including:  

• All waste deliveries will be pre-arranged and will come from known sources on appropriately 
licensed haulage vehicles;  

• Initial source checking of the waste characterisation data provided by the waste producer 
will be undertaken by a responsible person.  Data to be reviewed to include details of source 
site history, locations of any samples, description of material and results of any laboratory 
testing;  

• Confirming that the waste is as described prior to deposition, within agreed quantities and is 
permitted within the Environmental Permit; and 

• Waste not permitted by the Environmental Permit being delivered to the Site will be returned 
immediately or retained in a defined quarantine area awaiting collection.  

5.2 Rogue Loads 

5.2.1 The principal aim of the rogue load assessment is to show that, should the stringent management 

procedures be bypassed and an acceptable load of unacceptable material be deposited at the Site, 

this would not represent an unacceptable risk to controlled waters receptors associated with the Site. 

5.2.2 Technical precautions are included in the restoration design to minimise the impact of accidents (for 

the purposes of this risk assessment assumed to comprise placement of material that does not 

comply with the Site-specific assessment criteria) on the water environment.   

5.2.3 For a rouge load to be deposited at the Site, a series of failures would need to occur in the WAP10 

such that non-permitted wastes bypass the stringent procedures and checks in the Site’s 

management system and are accidentally deposited at the Site without being detected. 

5.2.4 Given the intended stringent testing and visual inspection regime to be adopted any unacceptable 

material will be limited in volume.  

5.2.5 In the extremely unlikely event of a rogue load of material bypassing the stringent checking processes 

and accidentally being deposited at the Site, it is assumed that the visual inspection regime adopted 

would result in any material that remains in-situ being limited in volume.   
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5.2.6 Any contaminants from a deposited rouge load would need to travel through the underlying low 

permeability non-target clay interburden and migrate through the aquifer to the receptor or travel via 

overland flow to surface water receptors.  During this migration, contaminants would be subject to 

processes including biodegradation, attenuation, dispersion and dilution.  On the basis of the above, 

it is considered that the risk of a rogue load causing an unacceptable effect on water quality at the 

closest receptor is very low.  

5.3 Surface Water Management 

5.3.1 As set out in the ESSD3 and FRA11, operational phases of the Site where tipping is taking place are 

graded to encourage surface water run-off and control overland flow.  Ditches will be installed along 

the hydraulically downgradient edge of each phase (if not already in-place), draining to on-Site 

settlement and storage basins. 

5.3.2 Wardell Armstrong Drawings from the FRA (ST20466-001 to ST20466-003 inclusive (representing 

the three phases of development)) are provided in Appendix A and demonstrate how surface water 

will be managed. 

5.3.3 The drawings demonstrate how areas of the Site act as a “catchment” for surface water with water 

draining to sumps at the bottom of voids before being pumped to settlement lagoons and then 

discharged under the existing licensed discharge consents. A surface water run-off volume 

calculation (shown on the drawings) demonstrates the required attenuation capacity required for 

each catchment. 

5.3.4 As the restoration develops, the impacts of the surface water run-off will be reduced as growing 

habitats will help mitigate volumes of run-off. 

5.3.5 Pumping from quarry sumps to settlement lagoons is to be suspended when water levels are high. 

Discharge rates from the settlement lagoons are restricted by rates set out within the existing 

discharge consents. 

5.4 Accidental Releases 

5.4.1 Technical precautions are included in the engineering design to minimise the impact of accidents (for 

the purposes of this risk assessment assumed to comprise placement of material that does not 

comply with the Site-specific assessment criteria) on the water environment.  Given the intended 

stringent testing and visual inspection regime to be adopted any unacceptable material will be limited 

in volume.  Combined with the robust surface water management plan, the potential risk of accidents 

or impact of a rogue load is considered to be low.  
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6. Requisite Monitoring and Surveillance 
6.1 Monitoring Infrastructure 

6.1.1 Given the strict WAP10 to be adopted, the proposed surface water management and low 

contamination potential of imported waste, no surface water or groundwater monitoring is proposed. 

Compliance with the existing discharge consents is to continue throughout the operation of the permit 

with ad-hoc samples taken as required to demonstrate compliance. 

6.1.2 Given the low thickness of waste to be deposited, gas monitoring is also not required. 
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7. Discussion and Conclusions 
7.1.1 This HRA has been prepared to assess impacts on the water environment associated with the 

proposed import and deposition of inert waste at the Bovey Basin Central Area Quarries, operated 

by Sibelco. 

7.1.2 The quantitative assessment considers that risks to receptors associated with the water environment 

are generally low notwithstanding the presence of sensitive receptors such as the River Teign and 

the Ugbrooke Stream. 

7.1.3 The main aim of the restoration is to establish a high quality suitable growing medium for the 

developed of habitats associated the proposed restoration of the quarry. A Controlled Waters Risk 

Assessment was submitted as part of the planning application for the development scheme. 

7.1.4 This HRA specifically takes into account imported subsoil and topsoil required to form the final 

restoration layer. 

7.1.5 Strict Waste Acceptance Procedures are proposed which will limit the potential for elevated 

concentrations within the inert waste and reduce the risk of rogue loads. 

7.1.6 A surface water management plan was submitted as part of the planning application and provides 

details of how surface water is to be managed on-Site. The details of the surface water management 

plan provide additional mitigation for the risk to controlled waters from the placement of imported 

waste soils.  
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