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BASIS OF REPORT 

This document has been prepared by SLR with reasonable skill, care and diligence, and taking account of the manpower, timescales and 
resources devoted to it by agreement with Summerleaze Limited (the Client) as part or all of the services it has been appointed by the 
Client to carry out. It is subject to the terms and conditions of that appointment. 

SLR shall not be liable for the use of or reliance on any information, advice, recommendations and opinions in this document for any 
purpose by any person other than the Client. Reliance may be granted to a third party only in the event that SLR and the third party 
have executed a reliance agreement or collateral warranty. 

Information reported herein may be based on the interpretation of public domain data collected by SLR, and/or information supplied 
by the Client and/or its other advisors and associates. These data have been accepted in good faith as being accurate and valid.   

The copyright and intellectual property in all drawings, reports, specifications, bills of quantities, calculations and other information set 
out in this report remain vested in SLR unless the terms of appointment state otherwise.   

This document may contain information of a specialised and/or highly technical nature and the Client is advised to seek clarification on 
any elements which may be unclear to it.  

Information, advice, recommendations and opinions in this document should only be relied upon in the context of the whole document 
and any documents referenced explicitly herein and should then only be used within the context of the appointment.  
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 INTRODUCTION 

1.1 Report Context 

Summerleaze Limited (Summerleaze) has retained SLR Consulting Limited (SLR) to prepare an Environmental 
Permit (EP) application to authorise the deposit of waste for recovery for the restoration of Water Oakley Quarry 
(the site), located at Windsor Road, Water Oakley, Bray, Berkshire, SL4 5UQ.     

The EP application seeks the use of inert waste in the restoration of a sand and gravel quarry to an agricultural 
land at the Site.  

This Environment Setting and Site Design (ESSD) report sets out the conceptual model, the environmental setting 
and site design, and is supported by the risk assessments submitted in this application. 

1.2 Site Details 

1.2.1 Site Location and Access 

The site is centred on grid reference SU 91646 77351, is 32.81 hectares in size and is located adjacent to the A308 
Maidenhead to Windsor road, near the village of Bray, approximately 4km to the west of Windsor and 6km south-
east of Maidenhead. The River Thames lies approximately 500 metres to the north of the site, with Eton Rowing 
Lake 300-400 metres beyond that and the M4 motorway approximately 2km to the north.  

There are two closed/historic landfills adjacent to the site; Bray (Stroud Farm) Landfill located adjacent to the 
west of the Site and D&H Reclamation Landfill adjacent to the north of the Site. Both sites have been restored to 
agricultural land. The nearest residential properties are situated either side of the A308 to the north-west of the 
site, with the nearest being 300m distant. 

Access to the Site is gained from the north of the Site via Windsor Road. 

The location of Water Oakley Quarry is illustrated on Drawing 001. The Site Layout is illustrated in Drawing 002 
and the Environmental Setting of the site is illustrated on Drawing 003.  

1.2.2 Site Classification 

The permit application is for the recovery of waste on land for the restoration of the Quarry. The permit will 
therefore be for the following activities:  

• R5: Recycling /reclamation of organic materials; and 

• R13: Storage of waste pending any of the operations numbered R5 and R10. 

1.2.3 Application Boundaries and Site Security 

The Site Layout and Environmental Permit Boundary is illustrated in Drawing 001. The working scheme is 
illustrated in Drawing 002.  

The Site will benefit from the following infrastructure to keep the Site secure, and prevent unauthorised access: 

• Visitor Sign in/Sign out book; 

• Perimeter fencing/hedging and lockable gates. 

1.2.4 Adjacent Former Waste Management Activity Boundaries 

A former quarry complex known as Bray Landfill Site (Stroud Farm – licenced May 1978) lies to the immediate 
west of the Site and historic D&H Reclamation Landfill (to the immediate north), operated in the 1970s. Much of 
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the surrounding land to the west and north-west has been worked for minerals and restored using imported 
materials. 

No other waste treatment, transfer or disposal Sites have been identified within 500m of the site. 

1.2.5 Site Context 

The site, prior to development, currently consists of agricultural land. The immediate surrounding land uses are 
identified in Table 1 below. 

Table 1 Immediate Surrounding Land Uses 

Boundary Description 

North Windsor Road (A308) and scattered dwellings lies immediately north of the Site. Beyond which lies 
Brayfield Farm, C Doyle Plant Hire and Construction and Bray Studios Entrance. 

East Footpath Bray/54 lies to the immediate east of the Site. An area of pasture lies directly to the east, beyond 
which is the Oakley Green Cemetery. 

South Footpath Bray/51B lies along the southern boundary, beyond lies an area of arable land. Longlea Nursing 
Home and The Retreat Farm lies to the south-east of the Site. 

West Fifield Road lies immediately west of the site, beyond which lies Ferndale Park (mobile home park) and 
Wayside Stables. Further west lies arable land. 

 

The site lies on a principal aquifer and partly within a Source Protection Zone 3. 

A summary of the potential environmental receptors located in the vicinity of the site are presented in Table 2. 
Surrounding land-use and receptors are identified on Drawing 003 Environmental Site Setting and Drawing 004 
Cultural & Natural Heritage. 

Ecology 

European/International Designated Sites 

A review of Drawing ER004 Cultural and Natural Heritage confirmed that there are three Sites of Special Scientific 
Interest (SSSI) located within 2km of the site. The Bray Pennyroyal Field (SSSI) is situated 330m north of the Site, 
followed by the Windsor Forest and Great Park (SSSI) located 1700m south of the EP boundary and unnamed 
SSSI approximately 1800m east of the EP boundary. 

There are no RAMSAR sites, Special Areas of Conservation or Special Protection Areas within 1km of the Site. 

Other Receptors 

There are no areas of ancient woodland, Local Nature Reserves, Areas of Outstanding Natural Beauty, Local 
Wildlife Sites or National Nature Reserves within 1km of the Site boundary. 

Protected Species 

The Nature and Heritage Conservation Screening Report identifies a Fish Migratory Route in the River Thames 
which lies approximately 385m north of the site. Protected fish and eel species are present at this location as 
well as at Bray Lake approximately 750m north east of the Site.  
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Cultural Heritage 

Listed Buildings 

There are multiple listed buildings within 1km of the Site. These are located to the north, east, south and west, 
with the closest listed building, which is a Schedule II* being located 215m from the northern EP boundary. The 
closest schedule II building is located 350m southeast of the EP boundary. The closest schedule I is located 1200m 
northeast of the EP boundary.  

Registered Parks and Gardens 

A review of the MAGIC map confirmed that no Registered Parks and Gardens are situated within 2km of the Site.  

Other Receptors 

A review of MAGIC map confirmed that none of the following are situated within 2km of the Site: 

• Registered Battlefields; 

• Scheduled Monuments; and 

• World Heritage Sites. 

Identified Receptors 

Local receptors within 500m of the Site are identified in Table 2, along with cultural and ecological receptors 
within 1km and European designated sites within 2km. 

Table 2 Receptors  

Receptor Name Receptor Type Direction from 
Site 

Approximate Distance from Site 
Boundary (at nearest point) (m) 

Local receptors within 500m of the Environmental Permit Boundary as shown on Drawing 003 Environmental 
Site Setting 

A308 Windsor Road / 
Fifield Road 

Road Network North and west Adjacent  

Agricultural Land Agricultural South, Southeast 
and West 

Adjacent/45m 

Surface water drains Surface water North, East, 
South and West 

Adjacent/transects the EP Site 

Footpaths Local Transport Network North, East and 
South 

Adjacent/transects the Site 

Queens Acre Camping 
and Caravan Park 

Recreational North Adjacent 

BP Petrol Station  Commercial North Adjacent 

The Guild House Commercial Northwest Adjacent 

Pastures Open Land East  Adjacent 

House Residential  North 30 

Wayside Riding Stables  Agricultural/Recreational West 30 

Ferndale Park Residential West 30 
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Receptor Name Receptor Type Direction from 
Site 

Approximate Distance from Site 
Boundary (at nearest point) (m) 

Bhagwan Shree 
Lakshmi Narayan 
Dham 

Commercial North 30 

C Doyle Plant Hire and 
Construction 

Commercial/industrial North 45 

Woodland Priority Woodland Northeast 50 

Brayfields Farm Agricultural/commercial North 100 

Oakley Court Hotel Commercial Northeast 110 

Longlea Nursing Home Residential Southwest 150 

Woodland Priority Woodland Northeast 160 

Water Oakley Lane Commercial North 160 

The Retreat Farm Agricultural/Commercial Southwest 200 

Ponds and Lakes Surface Water South  230 

Manor Grove Residential Southwest 280 

Oakley Green 
Cemetery 

Agricultural/Commercial East  375 

Woodland Priority Woodland Northeast 380 

Down Place Road Residential North 380 

Woodland Priority Woodland North 390 

CEMEX Bray Concrete 
Plant 

Commercial/industrial Northwest 410 

Cultural and ecological receptors within 1km of the EP boundary as shown in Drawing 004 Cultural and Natural 
Heritage and within Appendix ERA1. 

Listed Buildings Listed Building North, East, 
South and West 

215 

River Thames Fish Migratory Route North  385 

Eel Fish Protected Species North and 
Northeast 

400 and 750 

Other  Fish Protected Species North  400 

European designated ecological sites within 2km of the EP boundary 

The Bray Pennyroyal 
Field  

SSSI North 350 

Windsor Forest and 
Great Park 

SSSI South 1700 
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 SOURCE 

2.1 Site Development 

2.1.1 Historical Development 

The Site comprises of 55 hectares of agricultural land. Available records indicate that this has been unworked 
from 1876 to the present date.  Water Oakley lies adjacent to two historic landfill sites, which have been restored 
using both inert and hazardous waste. Immediately west of the site is the Bay (Stroud Farm) Landfill site (A01: 
Co-disposal Landfill Site, Status: closure, Environmental Permit No. EAEPR\EA/EPR/AP3793EN/V014). This site 
was issued a license in May 1978. Available information provided by the Environment Agency indicates that this 
hazardous and non-hazardous landfill site is partially unlined and so operates under the dilute and attenuate 
principle. 

Furthermore, to the immediate north of the site is the historic D and H Reclamation Landfill site. This site’s last 
waste input was in 1970. During its operational years it accepted inert, industrial, commercial and household 
waste. 

Perimeter boreholes have identified leachate migration giving rise to elevated levels of ammoniacal nitrogen and 
sulphate concentrations, upgradient to the west. 

The Water Oakley site was owned by Tarmac prior to Summerleaze’s acquisition in 2010.  

2.1.2 Proposed Development 

Planning permission was granted by the Royal Borough of Windsor and Maidenhead Council on 1st July 2020 for 
mineral extraction and importation of inert material to enable restoration back to agricultural land under 
reference 18/03167. 

Condition 28 of the Planning Permission requires that “The extraction, infilling and restoration of the site shall 
be undertaken in accordance with the submitted details and approved plans listed [in the Planning Permission].” 
This includes plan M16.162.D.014 Concept Restoration submitted with the Planning Application.  This approved 
restoration plan is illustrated in Drawing 005. 

The site will be worked in 5 phases over an approximate 7-year period. Mineral extracted from the quarry will 
be processed off-site at Summerleaze’s Monkey Island site nearby.  The quarry void will be restored with inert 
waste which will commence approximately 1 year after extraction starts and continue until approximately 1 year 
following the final extraction of mineral. It is anticipated that ca. 1,900,000 tonnes of inert waste will be required 
in total for infill (assuming a density of 1.8 tonnes/m3) which will be imported at a rate of approximately 275,000 
tonnes per annum.  

Each phase will be stripped of topsoil and subsoil before extraction of sand and gravel and subsequent infilling 
with inert waste.  Once the infill has reached final levels the subsoil and topsoil will be replaced in order to 
achieve the restoration contours required by the planning permission. Soils stripped from the phases will be 
stored on site as temporary screening bunds to minimise noise impacts. 

The site will be dewatered to allow extraction and restoration to take place in the dry. There are historic landfills 
adjacent to the west and north of the site which pose potential risks to groundwater quality. To mitigate this risk, 
a permanent drain will be constructed in stages around the perimeter of the site to manage groundwater and 
surface water and, to minimise ingress of potentially contaminated groundwater, a 10m thick permanent low-
permeability side-wall barrier comprising site-won overburden will be installed around each extraction phase. 
This side-wall barrier will be keyed into the London Clay which underlies the mineral deposits and which will act 
as a low permeability basal barrier. Once the barrier is constructed, each quarry phase will be dewatered by 
pumping into the combined groundwater/surface water perimeter drain.   
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The proposed restoration of the quarry is illustrated in: 

• Drawing 005 Restoration Scheme; and 

• Drawing 006 Schematic Engineering Cross-section 

The sequence of operations is as follows: 

• A cut off drain will be excavated along the eastern, northern and western boundaries of the site;  

• Soils will be stripped from Phase 5b and the full perimeter of Phase 1 and placed in screening bunds;  

• A low permeability barrier will be constructed around Phase 1 by excavating a trench, extracting mineral 
down to the basal clay and backfilling it with in-situ clay overburden to a level 1.2m below final contours 
(to allow for restoration soils); 

• Mineral will be progressively extracted from within Phase 1 and the perimeter clay barrier will be 
completed as a side-wall by keying it into the basal clay to seal the void; 

• In-situ material and imported inert waste will be used to infill the Phase 1 void, with the last 1.2m 
consisting of re-placement of the site-derived subsoils and topsoils reserved in the temporary screening 
bunds;  

• During the extraction and infilling of Phase 1, construction works to extend the perimeter drain along 
the boundary of Phase 3 will commence, alongside construction of the clay barrier around the perimeter 
of Phase 2;  

• Phase 2, 3, 4 and 5 will proceed as described above for Phase 1; and 

• Following completion of Phase 5, final restoration works according to the scheme agreed by planning 
permission will be undertaken, including provision of agricultural land, hedgerow and tree planting. 

Assuming an average density of 1.8 t/m3, the mass of imported inert waste materials will be approximately 
1,900,000 tonnes. 

The restoration proposals, illustrated in Drawing 005, aim to return the Site close to existing levels and its 
previous agricultural use. In order to ensure adequate drainage, a slight height increase in the south is proposed 
and the restoration will replicate pre-existing gradient and ground water flow from the south to north.  

The proposed restoration profile will be in the region of a 1 in 30 slope, ensuring that the restored landfill will 
shed surface water to the north and east cut off drainage ditches, which are connected to the underlying 
Kempton Park Gravel aquifer.  

Inert materials for the restoration would be sourced from the Construction, Demolition and Excavation sector of 
the construction market and will be imported to the Site via a weighbridge and ticket office. 

Working hours will be between 07:00 and 18:00 Monday to Friday, 07:00 – 13:00 Saturdays. Exclusive of Sundays, 
Public and Bank holidays. No removal of material, acceptance of waste or operations will be conducted outside 
of these hours. 

Waste Types 

It is proposed that only inert waste material that is suitable for its intended use will be used in the restoration of 
the Site.  
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The waste categories which will be employed for general fill at the Site are detailed in Table 3 below. These waste 
types are all included within the list provided by EA’s ‘Check if your waste is suitable for deposit for recovery’ 
guidance published on go.uk1.  

Strict waste acceptance procedures will be in place at the site to ensure that non-conforming waste is not 
accepted at the site, as described in the Operating Techniques in Section 10 of this application.  All waste 
accepted at the Site will be inert, and no contaminated materials will be accepted. Documentation will 
accompany all waste material accepted, which will be reviewed in accordance with the Site’s waste pre-
acceptance and acceptance procedures to ensure any materials used are suitable for use in the restoration 
operations. 

A description of the material acceptance procedures for the restoration of the Site, including basic 
characterisation and on-Site verification are included in the Operating Techniques in Section 10 of this 
environmental permit application. These procedures will ensure that only materials that are both chemically and 
physically suitable for use in the recovery activity will be accepted at the Site. 

Table 3 Proposed Waste Types for Infill 

European Waste 
Code 

Description 

17 CONSTRUCTION AND DEMOLITION WASTES (INCLUDING EXCAVATED SOIL FROM 
CONTAMINATED SITES) 

17 01 Concrete, bricks, tiles and ceramics 

17 01 01 Concrete 

17 01 02 Bricks 

17 01 03 Tiles and ceramics 

17 01 07 Mixtures of concrete, bricks, tiles and ceramics 

17 05 Soils Stones and Dredging Soil 

17 05 04 Soil and Stones 

 

The Site will use site-derived subsoils and topsoils for the final restoration to agricultural land. 

Suitable in-situ clayey material will be used for engineering purposes. 

The site-specific Waste Acceptance Criteria (WAC) which will be adopted at the site are provided in Table 4 below. 
Details of the derivation of the site-specific WAC are provided in the Hydrogeological Risk Assessment (HRA) 
enclosed in Section 6 of this Permit Application. 

Table 4 Proposed Site-Specific WAC Limits 

Component Proposed WAC Limit  

L/S = 10 l/kg 

(mg/kg dry substance) 

Derivation 

Arsenic 0.5 IWAC 

______________________ 

1 https://www.gov.uk/government/publications/deposit-for-recovery-operators-environmental-permits/check-
if-your-waste-is-suitable-for-deposit-for-recovery dated 21 April 2021 

https://www.gov.uk/government/publications/deposit-for-recovery-operators-environmental-permits/check-if-your-waste-is-suitable-for-deposit-for-recovery
https://www.gov.uk/government/publications/deposit-for-recovery-operators-environmental-permits/check-if-your-waste-is-suitable-for-deposit-for-recovery
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Component Proposed WAC Limit  

L/S = 10 l/kg 

(mg/kg dry substance) 

Derivation 

Barium 20 IWAC 

Cadmium 0.04 IWAC 

Chromium (Total) 0.5 IWAC 

Copper 2.0 IWAC 

Mercury 0.01 IWAC 

Molybdenum 1.50 3X IWAC 

Nickel 0.4 IWAC 

Lead 0.5 IWAC 

Antimony 0.18 3X IWAC 

Selenium 0.3 3X IWAC 

Zinc 4 IWAC 

Chloride 800 IWAC 

Fluoride 30 3X IWAC 

Phenol 1 IWAC 

DOC 500 IWAC 

TDS* 12,000 3X IWAC 

* TDS is proposed to be used as alternative to sulphate, as per Landfill Directive 

 

 
 
 

 PATHWAY AND RECEPTOR 

3.1 Geology 

As detailed in the HRA enclosed in Section 6 of this application, the regional geology comprises of superficial 
Kempton Park Gravels overlying London Clay bedrock.  The London Clay is underlain at depth by the Lambeth 
Group and White Chalk.  The regional geological sequence is summarised in Table 5. 
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Table 5 Regional Geology 

Age Formation Description Thickness (m) 

Superficials / Drift 

Q
u

at
e

rn
ar

y 

Langley Silt Formation 

Varies from silt to clay, commonly yellow-
brown and massively bedded a. 

 
Variable / discontinuous lateral extent. 

Thickness typically 
ranging between 1 and 

5m; average 3mc 

Kempton Park Gravel 
Member 

Sand and gravel, locally with lenses of silt, 
clay or peat a. 

River Terrace Deposits that are laterally 
extensive and associated with the River 

Thames.  

Average thickness of 
c.6m, but much thicker 

where infilling deep 
hollows c 

Shepperton Gravel 
Member 

Gravel with clay and sand a. 0-8m, locally 12-14m c 

Bedrock 

P
al

ae
o

ge
n

e 

London Clay Formation 

Laterally extensive clay unit. Mainly 
comprises bioturbated or poorly 

laminated, blue-grey or grey-brown, 
slightly calcareous, silty to very silty clay, 
clayey silt and sometimes silt, with some 

layers of sandy clay a. 

5 - 25 d 

Lambeth Group 

Vertically and laterally variable sequences 
mainly of clay, some silty or sandy, with 

some sands and gravels, minor limestones 
and lignites and occasional sandstone and 

conglomerate a. 

17 – 25 d (Up to 39m 
in the west of the 

London Basin c) 

C
re

ta
ce

o
u

s Seaford Chalk Formation 
and Newhaven Chalk 

Formation 
(undifferentiated) 

White Chalk; Chalk with flints (with 
discrete marl seams, nodular chalk, 

sponge-rich and flint seams throughout) a. 

Variable depending 
on degree of post-
Cretaceous erosion 

and the relative 
development of its 

constituent 
formations; 

Generally, several 
hundred metres c. 

Proven up to 40m in 
local area d 
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Age Formation Description Thickness (m) 

Table Notes: 

a Description sourced from BGS Lexicon of Named Rock Units. 

b Thickness inferred from Site Investigations and Professional Judgement 

c Thickness sourced from BGS Lexicon of Named Rock Units. 

d Thickness sourced from historic BGS borehole logs, as presented in Appendix 01.  

  

As detailed in the HRA, Site investigations (SI) were undertaken at the site in 2016; which included the drilling of 
twelve investigation boreholes to confirm the thickness and composition of the Sands & Gravels, and monitor 
groundwater quality, which included monitoring wells at the perimeter of the site.  The borehole logs are 
provided in Appendix 01 and 02 of the HRA, whilst the local geology across the Site has been summarised below 
in Table 6. 

Table 6 Local Geology 

Geological Strata Sub-Strata Description Recorded Thickness (m) 

Topsoil / Overburden Brown silty sandy clay 0 – 3.0 m 

Kempton Park Gravel  Sand & Gravel Brown Sand & Gravel 2.5 – 5.4m 

London Clay Stiff Grey Clay >1.7m 

3.2 Hydrology 

3.2.1 Catchment 

The Site is located within the Catchment of the River Thames, located c.300m to the north of the application site 
boundary at its closest point.  The Site lies within the Cookham to Egham catchment, within the Thames Lower 
operational catchment and the Thames River Basin District2.  

3.2.2 Surface Water Receptors 

Although there are several minor drainage ditches around the perimeter of the site these are typically recorded 
as dry and are therefore not considered to be a significant receptor for groundwater flow within the Kempton 
Park Gravels. None of these drainage ditches are classified as ‘Main Rivers’. The drain which originates at the 
south of the site drains in an eastly direction towards the River Thames. A small pond is located to the south of 
the Site which will act as a potential receptor, although given its shallow depth it is unclear whether the pond is 
in continuity with the groundwater or perched above it. 

The primary surface water receptor is therefore considered to be the River Thames approximately 300m to the 
east.   

3.2.3 Flooding 

The Site is located within a Flood Zone 13, which is defined as Land “having a less than 1 in 1,000 annual 
probability of river or sea flooding”. 

______________________ 
2 Catchment Data Explorer, available at https://environment.data.gov.uk/catchment-planning/, accessed in November 2020 
3 Flood Map for Planning Service, available at https://flood-map-for-planning.service.gov.uk/, accessed in November 2020 

https://environment.data.gov.uk/catchment-planning/
https://flood-map-for-planning.service.gov.uk/
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3.2.4 Surface Water Quality 

Although there are several minor drainage ditches around the perimeter of the site these are typically recorded 
as dry and are therefore not considered to be a receptor for groundwater flow within the Kempton Park Gravels. 

Surface water quality monitoring has been carried out at four monitoring points for the surface water features 
around the perimeter of the Site.  

The surface water quality indicates variable water quality across the site with occasionally elevated 
concentrations of several key determinands including iron, manganese, sulphate, nitrate, nitrite and ammoniacal 
nitrogen.  Given the lack of any continuity with groundwater it is considered that the variable quality reflects 
surface water from the surrounding catchments including agricultural sources which are likely to be the main 
source for nitrate, nitrite and ammoniacal nitrogen and run-off from roads, residential and industrial areas which 
could be a source for some elevated metals and inorganics.   

3.3 Hydrogeology 

3.3.1 Aquifer Characteristics 

The HRA confirms that the Kempton Park Gravels underlying the Site are a Principal Aquifer and are thus classified 
by the EA as “layers of rock or drift deposits that have high intergranular and/or fracture permeability - meaning 
they usually provide a high level of water storage. They may support water supply and/or river base flow on a 
strategic scale.  In most cases, principal aquifers are aquifers previously designated as major aquifer”. A 
laboratory permeability test undertaken on a single bulk sample of the Kempton Park gravels and included in the 
HIA recorded a coefficient of permeability of 2.3x10-4m/sec. 

The underlying London Clay deposits are classified as Unproductive Strata, which are defined on MAGIC as 
“geological strata with low permeability that have negligible significance for water supply or river base flow”. 
They typically have permeabilities of c. 1x10-7m/s – 1x10-11 m/s.  The low permeability of the London Clay deposits 
underlying the Site make them suitable as a geological barrier. 

3.3.2 Groundwater Flow 

Groundwater levels have been monitored regularly from ten boreholes at the Water Oakley site during a period 
of March 2016 and May 2021.  

The locations of the monitoring boreholes are shown in Drawing HRA5a.  

The monitoring data for the boreholes installed within the sands and gravels and the perimeter boreholes are 
summarised in Table 7 below. 

Table 7 Water Oakley Groundwater Levels 

Location BHID 
Monitoring 

Period 
Count 

Groundwater Level (mAOD) 
Range (m) 

Min Mean Max 

Water 
Oakley 

BH01 

March 2016 – 
May 2021 

53 22.98 23.89 23.53 2.55 

BH02 53 21.68 23.60 25.06 3.38 

BH03 53 23.08 23.82 24.70 1.62 

BH04 53 22.65 23.37 24.44 1.79 
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Location BHID 
Monitoring 

Period 
Count 

Groundwater Level (mAOD) 
Range (m) 

Min Mean Max 

BH05 53 22.33 23.25 24.23 1.90 

BH06 53 20.69 21.15 22.66 1.97 

BH07 53 20.33 20.92 22.44 2.11 

BH08 53 20.75 21.25 22.85 2.10 

BH09 53 21.24 22.23 23.88 2.64 

BH10 53 20.65 21.20 22.81 2.16 

 

A review of the groundwater levels outlined in Table 7, the hydrographs appended to the HRA and the 
groundwater contours included on Drawing HRA5a indicates: 

• groundwater levels across the site range from 20.33mAOD (BH07) in the east of the site to 25.53mAOD 
(BH01) in the west;  

• there is a moderate seasonal variation observed at the site of between c.1.6m to c.2.6m; 

• the maximum recorded groundwater elevations within BH06, BH07, BH08 and BH10 have remained 
below the top elevation of the Kempton Park Gravel Member, indicating generally unconfined aquifer 
conditions across the eastern half of the application site; 

• BH03 and BH04, in the north-western corner of the site have indicated confined conditions on every 
monitoring round; 

• BH02 on the western boundary is also typically confined and BH05 is confined in moderately wet periods; 

• groundwater level measurements at BH01 and BH09 have also occasionally indicated confined 
conditions; 

• the saturated thickness of the on-site Kempton Park sands and gravels ranges between 0.51m (BH09) 
and 5.42m (BH01); 

• the average saturated thickness of the on-site Kempton Park sands and gravels is c.2.8m; and 

• the unsaturated thickness across the site ranges between 0m (fully saturated) to 2.56m (BH07).  

Groundwater contours for September 2018 and February 2020 are included on Drawing HRA4. 

3.3.3 Water Resources and Abstractions 

The west of the site is located within a groundwater source protection zone, with a licensed or private abstraction 
located 350m north of the site. 

3.3.4 Groundwater Quality 

Groundwater quality at Water Oakley has been monitored on a regular basis from twelve boreholes, both along 
the perimeter and within the site.  As illustrated in Drawing HRA5a, boreholes are located along the northern, 
eastern, southern and western boundary of the site and will ultimately be the site background boreholes and 
BH03 to BH06 are located along the northern and eastern boundary and comprise the down-gradient compliance 
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boreholes. Groundwater quality is also monitored in BH01D and BH07D, both screened within the London Clay 
Formation underlying the River Terrace Deposits. 

It is however noted that as no site activity has taken place to date all twelve boreholes can be classified as 
representative of “background” groundwater quality and details on the groundwater quality of the site can be 
found within Section 2.2.3 of the HRA in Section 6 of this application.  

3.4 Man-made Subsurface Pathways 

The Site is located in close proximity of built developments (i.e. houses and roads). There are several ditches 
recorded around the perimeter of the Site however these are typically recorded as dry and thus not considered 
a sensitive receptor for groundwater flow within the Kempton Park Gravels. Additionally, there are seven 
boreholes around the perimeter of the Site, and 5 more within the Water Oakley complex, as illustrated in 
Drawing HRA6. Due to the close proximity of the Site to receptors, it is likely that other man-made subsurface 
pathways associated with buried services within the immediate vicinity of the site.  

3.5 Receptors and Compliance Points 

3.5.1 Groundwater 

For Hazardous Substances the receptor is assumed to be the groundwater within the Kempton Park Gravels 
outside of the sidewall geological barrier taking account of immediate dilution in the aquifer4 but without any 
dispersion or attenuation in the aquifer pathway. 

For Non-Hazardous Pollutants the receptor has been assumed to be the groundwater at the downgradient site 
boundary (down-gradient boreholes in the Kempton Park Gravels). 

3.5.2 Surface Water 

Although there are several minor drainage ditches around the perimeter of the Site these are typically recorded 
as dry and are not considered to be in hydraulic continuity with the Kempton Park Gravels and is therefore not 
considered to be a potential receptor. 
 
Following restoration of the Site the perimeter infiltration trench, which will also receive surface water run-off, 
will be considered a potential pathway.  It should however be noted that the infiltration trench will discharge 
back to groundwater so would not be considered a surface water receptor.  

A small pond is located in the south-eastern corner of the site which will act as a potential receptor, although 
given its shallow depth it is unclear whether the pond is in continuity with the groundwater or perched above it. 

3.5.3 Amenity (Nuisance and Health Issues) 

For the purposes of the risk assessment for amenity and accidents, the potential receptors that need to be 
considered are presented within Drawings 003 and have been set out within Table 2 in Section 1.2 of this report. 
The amenity and accident risks are considered in detail in the Environmental Risk Assessment which is included 
in Section 5 of this EP application. 

______________________ 
4https://www.gov.uk/government/publications/groundwater-protection-technical-guidance/groundwater-protection-technicalguidance 
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 POLLUTION CONTROL MEASURES 

4.1 Site Engineering 

4.1.1 Basal and Side Slope Engineering 

In advance of dewatering and mineral extraction, the geological barrier around each phase will be installed in a 
trench a minimum of 10m wide keyed into the top of the London Clay. The geological barrier will be constructed 
using site-derived overburden clay with a maximum permeability of <1x10-7m/s. The geological barrier will be 
regraded during extraction to form a stable side slope with a minimum 1.0m thickness retained at the crest. 

The Site is underlined by 150m+ of London Clay. The London Clay is classified as “Unproductive Strata” and 
typically exhibits permeabilities of c. 1x10-7m/s – 1x10-11 m/sec.  The clay therefore meets the requirements of a 
geological barrier and no further artificial basal barrier is required underneath the Site. 

The engineering is conceptually illustrated on Drawing 006. 

Material Characterisation Testing  

All material use in the geological barrier construction will be site-won and will not require testing.  

Construction Quality Assurance 

A Construction Quality Assurance (CQA) plan for the construction of the geological barrier/engineered 
attenuation layer will be prepared in advance of operations and will be submitted to the Environment Agency in 
advance of construction.  

Capping 

The Site will be brought to level with the imported inert fill and then finished with site-won sub-soils and top-
soils. Given the inert nature of the materials employed, it is not considered that there is a requirement for an 
engineered cap. 

4.2 Restoration 

The restoration proposal, as illustrated in Drawing 005, is to return the Site to agricultural use, in keeping with 
the existing use of the Site and its surroundings. The restoration will return the Site to a landform close to existing 
levels, with gentle gradients appropriate for agriculture and ease of access by agricultural machinery.  

In order to ensure adequate drainage, a slight increase in the height to the south of the Site is proposed. The 
proposed restoration profile will be in the region of a 1 in 30 slope, ensuring that the restored landfill will shed 
surface water to the north and east to new perimeter drains and ultimately discharging back to groundwater and 
to existing drainage ditches that discharge to the east. Final restoration contours are shown in Drawing 005 and 
pre-settlement contours in Drawing 005a.  

Mineral extraction and subsequent restoration will be carried out in several phases.  Restoration will commence 
when the mineral extraction of each phase is completed and will be undertaken by placing suitable imported 
inert waste in lifts to achieve the required profile before placement of the final topsoil and subsoil layers. 

In-situ subsoil and topsoil stripped from the Site prior to mineral extraction will be spread over the surface of the 
landform to a depth of approximately 1.2 metres, to achieve the final restoration contours in line with the 
approved restoration.   

Approximately 712,000m3 of site-won materials comprising topsoil, subsoil and overburden will be replaced as 
part of the restoration. An additional 1,056,400m3 of suitable imported inert waste will be required for infill to 
complete the restoration. 
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The waste types and EWC codes proposed for infill at the Site are detailed Section 2.1.2 above. 

4.3 Surface Water Management 

4.3.1 Water Management System 

The site includes construction of a perimeter infiltration trench which will manage the groundwater flood risk 
up-gradient of the site by intercepting any groundwater rise above the top of the Kempton Park Gravels and 
routing it around the northern boundary of the site and ultimately discharging back to the gravels along the 
eastern boundary of the site where there is a permanent un-saturated zone. 

The infiltration trench will be constructed to the base of the Langley Silt / top of the Kempton Park Gravels and 
will also receive surface water run-off from the development site.  It should however be noted that the infiltration 
trench will discharge back to groundwater so would not be considered a surface water receptor.  

During the operational life of the site, surface water quality monitoring will be undertaken from watercourses 
located around the perimeter of the site.     

4.4 Post Closure Controls (Aftercare) 

The land will be restored to agricultural use, in keeping with the extant land use and surrounding area. The 
restoration will return the Site to a landform close to existing levels, except for the south which will be restored 
with a slight increase in slope, in order to facilitate adequate drainage.  

Following the restoration, the land will be subject to a period of aftercare to ensure that it is successfully brought 
back into agricultural use. The site entrance to the north of the Site will be retained for the after use of the Site. 

The monitoring of groundwater and gas will continue throughout the post closure phase in accordance with the 
conditions of the EP.  Conditions for permit surrender will be satisfied when the site no longer has the potential 
to cause damage to or deterioration of the environment and risk to human health.  

 MONITORING 

5.1 Weather  

The average annual rainfall, recorded between October 2019 and October 2020 near to the Site, varies between 
815.8 mm and 944 mm, as detailed in Table 8 below. 

Table 8 Average Annual Rainfall 

Month Average Precipitation (mm) 

Heathrow Bracknell Henley-on-Thames 

October 2019 92.8 68.8 74.8 

November 2019 94.3 81.6 79.6 

December 2019 80.1 75 73 

January 2020 74 50.4 53.6 

February 2020 110 99.6 97.5 

March 2020 39.4 32.9 36.2 
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Month Average Precipitation (mm) 

Heathrow Bracknell Henley-on-Thames 

April 2020 40.6 44 45.6 

May 2020 7.8 10.2 7.6 

June 2020 74.8 77.3 65.2 

July 2020 55.5 45.9 45.6 

August 2020 106.7 120.3 100.3 

September 2020 19 16.6 18.3 

October 2020 149 136.9 118.5 

Totals 944 859.5  815.8 

Note: Data provided by World Weather Online 

5.1.1 Prevailing Wind Direction and Strength 

Wind speed and direction data from the meteorological observation station at Heathrow located 8 miles to the 
east of the Site, is considered to be broadly representative of the local Site conditions. A wind rose for Heathrow 
is presented in Figure 1. 

Figure 1 indicates that the prevailing wind direction is from the south west and west, with approximately 2% of 
the wind occurring from the east. Winds from the south-east and north-west are relatively infrequent. On this 
basis, receptors to the east and north east of the Site have the highest potential to be impacted from dust 
emissions originating from the Site. 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 1 Wind Rose using 2014-2018 data from Heathrow Meteorological Station 
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5.2 Gas Monitoring Infrastructure 

Due to the inert and non-reactive nature of the waste that will be deposited at Water Oakley the waste will not 
generate significant quantities of gas, and accordingly there is no requirement to undertake gas management at 
the site. 

5.2.1 Perimeter Gas Monitoring  

Monitoring of the perimeter boreholes BH01 – BH10 commenced in April 2021 to establish background levels. 
The first suite of results shows that there was no methane detected at any of the locations and that carbon 
dioxide concentrations were very low, ranging from 0.1 to 2.4%.   

It is proposed that landfill gas is monitored at the ten existing perimeter borehole locations during the recovery 
operations on a quarterly basis as shown in Table 9 below. 

Table 9 Proposed Perimeter Gas Monitoring Schedule 

Gas Monitoring Point Monitoring 
Frequency 

Parameter 

BH01, BH02, BH03, BH04, BH05, 
BH06, BH07, BH08, BH09, BH10 

Quarterly Methane, Carbon Dioxide, Oxygen 

5.2.2 In-waste Gas Monitoring 

Following completion of each phase, an in-waste gas monitoring well will be installed and monitoring of 
methane, carbon dioxide and oxygen will be carried out. As the site proposes to only accept inert waste, it is 
considered that the risk of gas generation is low and the installation of one monitoring point per phase is 
proportionate to this risk. However, the number of monitoring points will be kept under review as the restoration 
proceeds and the site nears the closure and surrender phase. Indicative locations are provided on Drawing 007 
Monitoring Point Plan. 

5.3 Surface Water Monitoring Infrastructure 

It is proposed that surface water monitoring is undertaken from watercourses located around the perimeter of 
the Site.  This will include locations SW1A and SW4 on the drain along the western boundary of the site and SW2 
and SW3 along the watercourse to the south-east.  The proposed surface water monitoring schedule is outlined 
in Table 10. 

Table 10 Proposed Surface Water Monitoring Schedule 

Surface Water Monitoring Point Monitoring 
Frequency 

Parameter 

SW1A 

SW2 

SW3 

SW4 

Monthly Ammoniacal Nitrogen, Chloride, Suspended solids, 
visual oil and grease, pH, electrical conductivity 
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5.4 Groundwater Monitoring Infrastructure 

The monitoring of groundwater quality around the perimeter of the proposed landfill site will be carried out 
using the existing network of monitoring boreholes. 

In keeping with inert landfill guidance, it is proposed that ongoing groundwater level and quality monitoring is 
undertaken from at least one up-gradient and two down-gradient boreholes within the underlying Kempton Park 
Gravels. 

Groundwater level monitoring indicates that groundwater flow is in broadly east and south easterly direction 
across the site, it is therefore proposed that the following boreholes are used for groundwater quality monitoring 
purposes going forward: 

• Background:  BH01, BH02 and BH03 

• Down-Gradient: BH06 and BH07 

The proposed monitoring schedule is outlined in Table 11 below and monitoring locations are shown on Drawing 
HRA6.  The proposed schedule is based on current EA landfill monitoring guidance and the results of the HRA.  

The respective monitoring boreholes are based on the recorded groundwater contours, as presented on Drawing 
HRA6, and the understanding of the hydrogeological regime of the site.   

Table 11 Groundwater Monitoring Schedule 

Groundwater Monitoring Locations 
Monitoring 
Frequency 

Parameter 

Up-gradient 

BH01 

BH02 

BH03 

Down-gradient 

BH06 

BH07 

Quarterly 
Groundwater level (mAOD), electrical conductivity, 

chloride, ammoniacal nitrogen, pH and sulphate 

Annual 
Total Alkalinity, Magnesium, Potassium, Calcium, Sodium, 

chromium (VI), Copper, Iron, Lead, Nickel, Zinc, 
Molybdenum, antimony, fluoride 

Annually for 
first six years 
of operation 
then every 

six years 

Hazardous Substances: 

Arsenic (III) & (V), Mercury, BTEX (Benzene, Toluene, 
Ethylbenzene, Xylene), benzo(a)pyrene, 

Polychlorinated Biphenyls (PCBs), Polycyclic Aromatic 
Hydrocarbons (PAH), Mineral Oil 

5.5 Leachate 

The inert waste is not expected to produce leachate, therefore there will be no leachate monitoring. 

 SITE CONDITION REPORT 

A Site Condition Report (SCR) is only necessary for a site/area of a site where waste is not being permanently 
deposited. As all areas covered by the permit boundary at Water Oakley are subject to a permanent deposit of 
waste, a SCR is not needed for this application.  
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