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1.0 Introduction  

1.1 Report Context 

1.1.1 This section of the Environmental Permit application corresponds to Question 1, Appendix 4 of 

Part B4 of the application forms, which requires the provision of an Environmental Setting and 

Site Design (ESSD) report.  

1.1.2 The aim of this report is to describe the regulated facility in relation to the environmental setting, 

identifying the source terms, pathways and receptors that will be used as the basis for the risk 

assessments, including:-  

• Hydrogeological Risk Assessment;  

• Landfill Gas Screen Report; and  

• Environmental Risk Assessment.  

1.1.3 The Environmental Permit Application has been prepared on behalf of the operator Inert 

Recycling UK Ltd (Inert Recycling), by WYG and Stantec UK Ltd (Stantec).  

1.2 Regulated Facility Details 

Site Location 

1.2.1 Sandgate Quarry is located on the northern side of Washington Road (A283) approximately 500 

metres (m) north of Sullington, 1 kilometre (km) to the east of Storrington and 2km north east 

of Washington. The A24 lies approximately 2km to the east. The site is approximately 7km to 

the north of Worthing. The site is situated outside the South Downs National Park with the 

border located on the southern side of Washington Road. The site is centred at National Grid 

Reference (NGR) TQ 10201 14110. The site lies in the District of Horsham and the County of 

West Sussex. The site location and proposed environmental permit boundary is detailed in 

Drawing Number INR/A113100/LOC/01. 

1.2.2 The site is accessed via the main entrance located off of Water Lane.  

Site Classification 

1.2.3 The regulated facility comprises the importation of inert waste for the purpose of recovery. 
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Application Boundary and Site Security  

1.2.4 The proposed application boundary is shown on Drawing Number INR/A113100/LOC/01.  

1.2.5 The access road to Sandgate Quarry is located off of Water Lane located on the western side 

of the site. The entrance to the site is gated, with security fences and trees/vegetation located 

around the perimeter of the site to prevent unauthorised access.  

1.2.6 Site gates and perimeter fencing will be inspected on a daily basis. Any identified damage to 

the fence or gates that could prejudice the site security will be recorded and temporarily repaired 

as necessary before the end of that working day. Permanent repair or replacement will be 

undertaken as soon as practicable.  

Site Context 

1.2.7 Directly east of the site lies the ‘Washington Sandpit’ inert landfill which is operated by 

Britaniacrest Recycling Ltd. Beyond this lies Hampers Lane and a site previously operated as a 

sandpit (operated by RMC now CEMEX) which has since been developed for residential use. On 

the western side of Water Lane lies the former Angells Sandpit Landfill.  

Compliance with Environment Agency position statement on location of landfills 

1.2.8 As mentioned in Section 1.2.3, the proposed development comprises the importation of inert 

waste for the purpose of recovery. As such, the Environment Agency’s approach to groundwater 

protection guidance has not been considered regarding the landfill location criteria. 
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2.0 Source Term Characterisation 

2.1 The Development of the Installation 

Historic Development 

2.1.1 Mineral working has taken place at Sandgate Quarry for many years under a number of planning 

permissions. The original permission for mineral workings was granted by the then 

Chanctonbury Rural District Council in April 1949 (ref. SG/16/48). This planning permission was 

superseded by the following planning applications for further extension to workings under 

SG/17/49 in 1949, SG/27/60 in 1961, SG/16/64 in 1964, SG/22/70 in 1970 and SG/48/71 1973.  

Proposed Development  

2.1.2 The site is an existing mineral extraction site which has been partly worked for soft sand. Under 

the previous planning permission, a restoration scheme was approved by the planning authority 

(Drawing Number P3/182/4A). However, it is now the view of the site operators that an 

improved landform could be delivered via an enhanced restoration scheme through the 

importation of inert waste material. 

2.1.3 Prior to the commencement of restoration works, Inert Recycling submitted a planning 

application (reference WSCC/044/18/SR) in 2018 for ‘Continuation of working the mineral (sand 

extraction), but with an enhanced restoration scheme for nature conservation and informal 

recreation involving the importation of 1.8 million tonnes of inert material over a period of eleven 

years’ to West Sussex County Council (WSCC) who granted planning permission in January 

2020.  

2.1.4 Inert Recycling propose to use the imported inert waste material to raise the base of the lake 

and raise the slope contour levels around the sand void, to allow for a causeway and shallow 

water bodies to be delivered. This final restoration scheme would offer an improved landform 

with shallow ponds and wet heath on the western side of the site with a lake on the eastern 

side. A new lakeside footpath will be created running around the shallow ponds and lake.  

2.1.5 It is the intention of Inert Recycling and the site owner CEMEX Materials UK Limited (CEMEX) 

to deliver a high-quality restoration with the long-term intention for the site to form part of 

Sandgate Country Park. Drawing number P4/182/10 Rev B details the approved enhanced 

restoration scheme. 

2.1.6 The scheme would provide an enhanced restoration scheme in terms of improved landform, 
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increased biodiversity and improved informal recreational opportunities and form part of the 

Sandgate Country Park. This restoration scheme requires infilling to achieve an appropriately 

landscaped and restored mineral working.  

2.1.7 In addition to the above, Inert Recycling intend to treat some of the waste that’s accepted to 

the site via crushing and screening. The purpose of this activity is to create additional soils for 

onsite restoration as there is a shortage of suitable restoration soils and therefore will only be 

undertaken on a campaign basis.  

2.1.8 Further details of the process are provided in the Operating Techniques (Appendix B of the main 

application). 

Waste Types and Quantities 

2.1.9 The restoration of the site will require approximately 1.8 million tonnes of inert material to be 

brought to the site to shape the void created by the sand extraction (approximately 900,000m3). 

It is proposed that between 250,000 - 350,000 tonnes of material would be imported to the site 

per annum over an eight to eleven-year period. Any soil forming materials would be screened 

and used in the landscaping of the site as opposed to the infilling. 

Proposed Operational Phasing 

2.1.10 In order to achieve the enhanced restoration scheme, the mineral will continue to be extracted 

with progressive phasing of restoration. Drawing Number P4/182/7 shows the phasing of the 

remaining mineral extraction and restoration phases. Sand extraction would continue to be 

extracted from each Phase on a campaign basis with extraction occurring approximately every 

two months over a period of two to three weeks.  

Final Landform and After Use 

2.1.11 Drawing Number P4/182/13 details the proposed final restoration contours for the site and 

Drawing Number P4/182/10 Rev B shows the final approved enhanced restoration scheme. The 

site will be restored to allow for shallow ponds and wet heath at the western end of the quarry, 

together with a new lakeside footpath running between the shallow ponds and lake.  

2.1.12 It is the intention of the operator to restore the site to a high quality with the long-term vision 

of the site to form part of the adjacent Sandgate Country Park. 
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3.0 Pathway and Receptor Characterisation 

3.1 Climate 

3.1.1 Met Office (2020) reports an annual mean rainfall of 827 mm at North Heath rain gauge for the 

period 1981-2010, about 8 km to the north west of the Site. The Standard Average Annual 

Rainfall (SAAR) for the Site is 918 mm (HR Wallingford, 2020). 

3.1.2 In March 2018, rainfall data (from February 2000 to February 2018) was provided by the 

Environment Agency (EA) from a rain gauge at Storrington, 2.7 km north-west of the Site (NGR: 

507612, 115375). Mean monthly rainfall is summarised in Table 1 (see notes for where outliers 

have been removed). Over this time, mean annual rainfall is estimated to be 873 mm. This is 

consistent with the SAAR and Met Office (2020) data. 

Table 1: Mean monthly rainfall data from Storrington (2000 - 2018) 

Month Mean Rainfall (mm)1 

January 101 

February 71.2 

March 51.9 

April 52.8 

May 58.9 

June 45.6 

July 60.8 

August 79.12 

September 55.2 

October 93.53 

November 1033 

December 100 

Total 8734 

1mean monthly data from February 2000 – February 2018 inclusive 
2mean monthly value ignores data from August 2015 which was erroneously high (1,731 mm) 
3missing data for 2002  
4sum of mean monthly rainfall and not mean annual rainfall for the same period 

3.1.3 The closest Centre of Ecology and Hydrology (CEH) gauging station, measuring flows in the 

River Rother, is located 7.5 km north-west and upstream, of the Site (CEH, 2020). Table 2 

provides summary statistics for this gauging location. The baseflow index is relatively high 

indicating that groundwater is a significant contributor to flow. 
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3.1.4 Effective precipitation has been estimated using the catchment area and mean flow and 

recharge has been estimated using catchment area and Q95 flow. The values given in Table 2 

are consistent with those expected at the Site. However, they only provide an approximation of 

recharge and effective precipitation rate as the calculation assumes that there is no net 

anthropogenic influence on flows (e.g. from abstraction or discharge). Additionally, although 

the geology of the River Rother catchment is similar to that around the Site, the Site lies outside 

of this catchment and extrapolation of numbers such as the effective precipitation and the mean 

annual recharge should therefore be treated with caution. 

Table 2: Flow statistics for the River Rother at Hardham (1959 – 2018)  

Parameter Unit Value 

Location - 7.5 km north-west 

95% Exceedance (Q95) 

m3/s 

1.08 

70% Exceedance (Q70) 2.02 

50% Exceedance (Q50) 2.87 

10% Exceedance (Q10) 10.3 

Mean Flow 4.45 

Baseflow index - 0.64 

Catchment Area  km2 346 

Catchment SAAR mm 899 

Estimated mean annual effective 

precipitation  

mm 
406 

Estimated mean annual recharge mm 98.4 

3.2 Geology 

Bedrock Geology 

3.2.1 The bedrock geology of the Site and the surrounding area consists of Cretaceous strata and is 

shown on the British Geology Survey (BGS) 1:50,000 scale geological maps for the area (BGS, 

1996 and 2006). The geological succession observed in the region is presented in Table 3 and 

is shown on Figure 3.1 and Figure 3.2. 

3.2.2 The geological map indicates that the Folkestone Formation crops out at the Site, conformably 

overlying the Sandgate Formation (both of the Lower Greensand Group). These units are 

conformably underlain by the Hythe and Atherfield Clay formations (also of the Lower Greensand 

Group) and then by the Weald Clay Formation of the Wealden Group. 
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3.2.3 The regional bedrock geology is described below, from youngest to oldest. 

3.2.4 The Chalk Group (including the West Melbury Marly Chalk Formation and Zig Zag Chalk 

Formation) crops out 950 m south of the Site (as the West Melbury Marly Chalk Formation) and 

is entirely absent at the Site itself. This unit dips southwards and is unconformably overlain by 

the Selbourne Group (locally comprised of the Upper Greensand Formation and Gault Clay 

formations). These units are younger than those at the Site and are absent at the Site. The 

Gault Clay Formation consists of silty clays and crops out 35 m south of the Site at its closest 

approach.  

3.2.5 The Gault Clay Formation conformably overlies the Lower Greensand Group. The base of the 

Gault Clay Formation can be sandy, which can make the contact with the Lower Greensand 

Group difficult to identify. The uppermost unit of the Lower Greensand Group, the Folkestone 

Formation, predominantly consists of poorly consolidated, rounded, well-sorted, medium-

grained quartz grains (Allen, et al., 1997). The Folkestone Formation outcrop, which comprises 

the economic mineral quarried at the Site, is approximately 600 to 700 m wide in the area 

around the Site. The Folkestone Formation outcrop also extends to the north on the higher 

ground of Heath Common. The thickness of the Folkestone Formation varies across the Site due 

to the southwards dip of the beds, from 0 m on the northern boundary to approximately 50 – 

60 m on the southern boundary. The strata are reported to dip to the south at 5 - 7o (Cullum, 

2002).  

3.2.6 The Sandgate Formation crops out in a small area of the northern part of the Site and 

conformably underlies the Folkestone Formation. The Sandgate Formation consists of poorly 

sorted, limonitic and glauconitic sands and silts with some chert beds towards the base (Allen, 

et al., 1997). The Marehill Clay Member comprises the upper 4 -15 m of the Sandgate Formation. 

This unit is generally a silty sandy clay, although the upper section of the unit is also described 

as a sand with lenses of clay. The Marehill Clay Member is mapped as pinching out to the east 

and (assuming the BGS mapping is correct) may not underlie the Sandgate Formation across 

much of the Site area, particularly in the central and eastern part of the Site. The older 

Fittleworth Member crops out at the Site and directly underlies the Folkestone Formation where 

the Marehill Clay Member is absent. This stratum consists of glauconitic sandy clays and clayey 

sands.  

3.2.7 Conformably underlying the Sandgate Formation is the Hythe Formation. This unit is comprised 

of fine-grained sands and sandstones. The Atherfield Clay Formation is the oldest constituent 

stratum of the Lower Greensand Group and conformably underlies the Hythe Formation.  
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Superficial Geology 

3.2.8 Superficial strata are largely absent at the Site itself and across much of the surrounding area. 

Polymictic head deposits, variably comprised of clays, silts, sands and gravel, overly the bedrock 

irregularly in the area around the Site, with the closest outcrop being at the Site itself. Alluvial 

deposits are present in watercourse valleys, with the closest being the River Stor, located 1.4 km 

north-west of the Site. Clay with Flints Formation crops out on higher ground 1.7 km south of 

the Site. 

Table 3: Summary of regional geology 

Period Group Formation/Subgroup Member Lithology 
Present at 

Site 

Cretaceous 

Chalk 

White Chalk Subgroup Various 

Chalk with flints, 

discrete marl seams and 

nodular chalk 

Absent, 

outcrops 1.4 

km south 

Grey Chalk Subgroup Various 
Clayey Chalk without 

flint 

Absent, 

outcrops 950 m 

south 

Selborne 

Upper Greensand  

Siltstone to very fine-

grained sandstone, 

bioturbated, pale 

greenish yellow mottled 

grey 

Absent, 

outcrops 600 m 

south 

Gault Clay  

Mudstone, stiff, shelly, 

glauconitic, micaceous 

and with seams of 

phosphatic nodules in 

part 

Absent, 

outcrops 35 m 

south 

Lower 

Greensand 

Folkestone  

Sandstone, fine- to 

medium- grained with 

coarse interbed 

Outcropping 

Sandgate 

Marehill 

Clay 

Silty clays and clayey 

silts 

At depth, 

outcrops 40 m 

north 

Fittleworth 

Mudstone and 

sandstone interbeds, 

glauconitic 

Outcropping in 

northern part 

of Site 

Hythe  

Sandstone and 

calcareous sandstone 

interbedded 

At depth, 

outcrops 850 m 

north-west 

Atherfield Clay  
Silty clays and clayey 

silts 

At depth, 

outcrops 1.3 

km north-west 

Wealden Weald Clay  

Mudstones. Thin 

sandstones, red marker 

clay; fossiliferous 

limestone seams and 

At depth, 

outcrops 1.4 

km north 
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Period Group Formation/Subgroup Member Lithology 
Present at 

Site 

clay ironstone bands 

 

Local geology 

3.2.9 Geological data are available for ten borehole logs around the Site (see Appendix D). These 

indicate that that the Folkestone Formation is generally comprised of light brown / pink red sand 

with occasional flint gravels at the surface and ironstone bands at depth. The sand is sometimes 

described as silty and clayey. Boreholes where silty or clayey sand was identified tend to be 

located in the west of the Site. Clay layers are present, and these tend to be thin (typically 

around 1 m thick) but can be up to 3.15 m thick (as proven at GW01). The identified clay layers 

are often described as sandy and it is not possible to trace these across the Site, suggesting 

that these layers are discontinuous. 

3.2.10 Total sand thickness decreases to the north of the Site; this is consistent with the southwards 

dip of the Cretaceous bedrock. Figure 3.3 shows a summary map of the local geology at the 

Site. A combined sand thickness of up to 47.5 m was proven at GW02 at the southern Site 

boundary. This decreases to 9.65 m at GW08 in the north. It is unclear from the borehole logs 

whether the boreholes were drilled to the base of the Folkestone Formation and therefore the 

total sand thicknesses shown in this figure are lower bounds of the expected Folkestone 

Formation thickness. Existing sand thickness will be lower in the centre of the Site where sand 

has been extracted by historical quarrying operations. 

3.2.11 A BGS borehole (ref. TQ11SW2/B) was drilled to a depth of 112.16 m and is located 

approximately 1.6 km east of the Site. The borehole log described the Folkestone Formation as 

“fine sand” with a thickness of approximately 55.5 m. The underlying Sandgate Formation 

proved to be 23.5 m thick and was described as “hard grey clay”. The borehole was drilled 

through the Hythe Formation (32 m thick comprised of “hard sandstone”) to the Atherfield Clay 

Formation at 112 m depth. 

Man-made deposits 

3.2.12 Details of existing and historical landfills within 3 km of the Site have been obtained from the 

EA and are summarised in Table 4 and shown in Figure 3.4.  

3.2.13 There are two active landfills within 3 km of the Site, both of which are sited on the Folkestone 

Formation. Washington Sandpit inert landfill lies immediately east of the Site and is operated by 

Britaniacrest Recycling Ltd. The Rough Landfill, located 2.2 km to the east, was historically 
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operated by Biffa Waste Management Ltd and accepts co-disposal waste with the waste filling 

a former Folkestone Formation quarry excavated down to the Marehill Clay Member. 

3.2.14 There are eight historical landfills within 3 km of the Site, with five of these on the Folkestone 

Formation. The closest is Sandgate Park, which lies within the Site boundary and is reported to 

have accepted inert waste. Angells Sandpit Landfill, sited immediately west of the Site is 

reported to have accepted non-biodegradable waste. Since closure, it has been redeveloped as 

residential housing. RMC Workshop is located 180 m east of the Site on land that was previously 

operated by RMC (now CEMEX) as a sand quarry and, after landfilling, has been redeveloped 

for housing (Milford Grange). 

Table 4: Details of landfill sites located within 3 km of the Site 

Site name Location Geology First 

waste 

received 

Last waste 

received 

Waste Types 

Excepted 

Authorised landfills 

Washington 

Sandpit 

Immediately 

east 

Folkestone 

Formation 

Unknown Unknown Inert 

Historical/closed landfill 

Sandgate Park Immediately 

west 

Folkestone 

Formation 

17/11/1977 31/12/1991 Inert 

Angells Sandpit Immediately 

west 

Folkestone 

Formation 

08/09/2010 Unknown Unknown 

RMC Workshop/ 

West of RMC 

Workshop 

180 m east Folkestone 

Formation 

01/11/1984 14/03/1999 Unknown 

Thakeham Tiles 300 m north Folkestone 

Formation 

31/12/1970 31/12/1982 Inert 

Water Lane 850 m north-

west 

Hythe 

Formation 

31/12/1960 31/12/1970 Inert and industrial 

Elbourne House 2.1 km south-

east 

Chalk 01/10/1979 17/08/1992 Inert and industrial 

The Rough 

Landfill 

2.2 km east Folkestone 

Formation 

1998 2004 Co-disposal 

Glazeby Road 2.2 km south-

east 

Chalk 31/12/1974 02/10/1981 Inert, industrial and 

liquid/sludge 

Windmill Quarry 

Landfill Site 

2.2 km east Folkestone 

Formation 

1987 1998 Household, commercial 

and industrial  

3.3 Man-made subsurface pathways 

3.3.1 The quarry void is to be excavated within the Folkestone Formation. Most of the void will be at 
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least partially underlain by unworked Folkestone Formation. The unworked thickness of the 

Folkestone Formation is estimated to be around 3 – 25 m, increasing in thickness down-dip to 

the south. The underlying Sandgate Formation is thought to be around 20 m thick at the Site. 

The Sandgate Formation is understood to be of relatively low permeability (see Section 3.5) and 

is expected to isolate the underlying Hythe Formation, which is a Principal Aquifer (see Section 

3.5). 

3.3.2 Monitoring boreholes drilled at the Site are installed within the Folkestone Formation only. 

Therefore, there is no possibility of vertical contaminant migration between geological units 

along vertical pathways created by monitoring well drilling. There could be other boreholes at 

neighbouring sites that might provide preferential pathways however, sufficient information is 

not available to accurately determine this. 
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Figure 3.1: Bedrock Geology 
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Figure 3.2: Superficial geology and artificial ground 
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Figure 3.3: Local geology and cumulative sand thickness 
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Figure 3.4: Historical landfills 
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3.4 Hydrology 

Surface Watercourses 

3.4.1 Figure 3.5 shows surface watercourses in the vicinity of the Site. The two main watercourses in 

the region are the River Stor, located 700 m west of the Site, and Honeybridge Stream, located 

approximately 2.6 km north-east of the Site. The River Stor originates from springs at the base 

of the Chalk/Upper Greensand escarpment south of the Site. The River Stor is a tributary of the 

River Arun and flows broadly north-westwards through Storrington to its confluence around 5.9 

km north-west of the Site. The River Arun, which is tidal at the confluence, flows broadly 

southwards to meet the English Channel approximately 14.5 km south of the Site at 

Littlehampton.  

3.4.2 Honeybridge Stream, also flows northwards, and is a tributary of the River Adur which it joins 

around 8.2 km to the north-east. The River Adur is also tidal at the confluence and flows 

southwards discharging to the English Channel at Southwick, around 16 km south-east of the 

Site. Lancing Brook, draining the Weald Clay Formation, is located about 1.7 km to the north of 

the Site and joins the River Adur around 8.2 km to the north. 

3.4.3 The Site lies within the catchment of the River Stor. A small watercourse, which is a tributary of 

the River Stor, referred to as “the River Stor Tributary”, is located along the northern boundary 

of the Site and flows north-westwards. This watercourse flows through a mixture of land uses 

before the confluence with the River Stor. This varies from wetlands in Heath Common to 

residential areas. It’s confluence with the River Stor is approximately 2.3 km north-west of the 

Site. The source of the River Stor Tributary is just east of the Site. Prior to quarrying, the Site 

and a small area south of the A283 (the road immediately south of the Site) draining the Gault 

Clay outcrop formed part of the River Stor Tributary catchment. Runoff from these areas is now 

captured by the quarry and drains to the quarry void.  

3.4.4 The upstream catchment that formerly drained to the River Stor Tributary, drains to the Site 

from south of the A283. These catchment areas are shown as Catchment A and Catchment B in 

Figure 3.6. These have a combined area of approximately 150 ha. During the site walkover on 

20 March 2018, flow under the A283 was observed at two separate locations as follows: 

 

• A culvert into the Washington Sandpit, draining Catchment A – the culvert beneath the 

road was not observed but a pipe into the Washington Sandpit Site was dry with no visible 

flow. This originates from a drainage ditch on the southern side of the A283 and also 
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receives runoff from the A283. With the two sites connected, any flow entering Washington 

Sandpit can ultimately end up in Sandgate Quarry.  

 

• A culvert under the A283 of 300 mm diameter (marked on Figure 3.6) drains into an 

approximately 1 – 1.5 m deep open channel through Sandgate Lodge with a flow of around 

1 l/s estimated (at the time of the site visit). This culvert drains flow from Catchment B, 

which is then conveyed through the Site into the quarry void.  

3.4.5 Groundwater and surface water runoff is pumped from the quarry void and is discharged to the 

River Stor Tributary to the north of the Site with the discharge point (SANSADI) shown in Figure 

3.8. The discharge permit (ref: SO/S02231/001) allows 6,546 m3/day to be discharged in dry 

weather. Cullum (2002) reports that during summer periods and times of low flow, the 

discharged water forms a significant proportion of flows in the River Stor Tributary.  

Surface Waterbodies 

3.4.6 Figure 3.5 shows surface waterbodies in the vicinity of the Site. There are three lake areas at 

the base of the quarry voids. These form part of the water management and mineral processing 

circuit at the Site, including settlement of suspended solids. 

3.4.7 There are two pond areas on the former “RMC Workshop” area to the east. These are thought 

to be SuDS features associated with the Milford Grange residential development. There are also 

a number of small waterbodies to the north of the Site, including one pond on the River Stor 

Tributary. A number of other waterbodies are present in the area around the Site, including 

along the River Stor through Storrington. 

Water Framework Directive (WFD) Status 

3.4.8 The Site lies within the Stor WFD surface water body catchment (ID: GB107041012100). This 

catchment has a “good” chemical status, a “moderate” ecological status and a “moderate” 

overall status. 

Surface Water Abstractions 

3.4.9 Information regarding abstraction licences was obtained from the EA and from an Envirocheck 

report (Appendix A). There are no active surface water abstractions within 3 km of the Site. 

Discharge consents 

3.4.10 Data from an Envirocheck report indicates that there are 18 discharge consents located within 
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a 1 km radius of the Site. These are shown on Figure 3.7 and are summarised in Table 5. Most 

of these are for private sewage discharges allowing discharge to the underlying Folkestone 

Formation or to neighbouring surface watercourses and waterbodies. Seven of these discharges 

are to the Folkestone Formation, whilst two each are to The River Stor Tributary and the River 

Stor. CEMEX holds one of the discharge consents allowing discharge to The River Stor Tributary 

(details above). 

Table 5: Discharge consents within 1 km of the Site 

Licence no. 
Distance 

from Site 

Operator 
Type Receiving water 

S02231 
Immediately 

north 
CEMEX  

Trade Discharge - Mineral 

Workings 

The River Stor 

Tributary 

Epmp3521xg 15 m west Private 

Sewage Discharges - 

Final/Treated Effluent - 

Not Water Company 

Groundwater – 

Folkestone 

Formation 

P12750 35 m east Private 

P12528 115 m west Private 

P04614 120 m west Private 

N02646 
230 m north-

west 
Private 

The River Stor 

Tributary 

P10850 240 m south Private Minor watercourse 

P04591 260 m north Private Groundwater – 

Folkestone 

Formation 
P04899 290 m north Private 

P07395 
310 m north-

west 
Private Surface Water 

Npswqd004730 430 m east 

Old Clayton 

Kennels and 

Cattery 

Sewage and Trade 

Combined - Unspecified 

Surface Water 

Npswqd002787 450 m east Private 

Sewage Discharges - 

Final/Treated Effluent - 

Not Water Company 

Minor watercourse 

N02700 500 m south Private Surface Water 

P12939 560 m south Private Surface Water 

P12526 720 m east Private Surface Water 

P10882 
780 m north-

east 

The National 

Trust 

Groundwater – 

Folkestone 

Formation 

P07291 
835 m south-

west 
Private River Stor 

S02155 950 m west 
West Sussex 

County Council 

Discharge of Other Matter 

- Surface Water 
River Stor 

 

Flood Risk  

3.4.11 The Site is located within Flood Zone 1 as defined by EA mapping. Flood Zone 1 is defined as 

having less than 0.1% chance of flooding (< 1 in 1000 for a given year). There are areas of 

Flood Zone 2 (between 1 in 100 and 1 in 1,000) and Flood Zone 3 (greater than or equal to 1 
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in 100 annual chance) local to the River Stor to the west, the River Stor Tributary to the north 

and the Honeybridge Stream to the east (CEMEX, 2018). Areas that lie within a Flood Zone 3 

have a 1 in 100 or greater chance of flooding each year, whilst areas in a Flood Zone 2 have up 

to a 1 in 1,000 chance of flooding each year. 

3.4.12 Surface water (pluvial) flooding is usually associated with extreme rainfall events but may also 

occur when rain falls on land that is already saturated or has a low permeability. Rainfall that is 

unable to infiltrate into the ground generates runoff which can lead to flooding or ‘ponding’ in 

localised topographical depressions. A number of areas within the Site are at low to high risk of 

pluvial flooding according to the EA surface water flood risk map. Areas identified as high risk 

are susceptible to a greater than one in 30-year return period event, whilst medium-risk areas 

are susceptible to flooding from between a one in 100 year and a one in 30-year event. Low 

risk areas are susceptible to surface water flooding in a greater than one in 1000-year return 

period event.  

Surface Water Quality 

3.4.13 Surface water quality monitoring is currently carried out on a monthly basis for major ions and 

an annual basis for metals at three surface water monitoring locations since 2005 (Figure 3.8. 

Since August 2019, monitoring for metals has been undertaken on a quarterly basis. The 

monitoring locations are: 

• The licensed discharge location (along the River Stor Tributary) – SANSADI in Figure 3.8; 

• The River Stor Tributary upstream of the discharge location (STRUP in Figure 3.8); and 

• The River Stor Tributary downstream of the discharge location (STRDN in Figure 3.8) 

3.4.14 Surface water monitoring was also undertaken at a location further downstream along the River 

Stor Tributary on one occasion in July 2013 (STRSANL in Figure 3.8). A limited selection of eight 

determinands was analysed.  

3.4.15 A statistical summary of surface water quality (2005 – 2020) is presented in Table 6 and has 

been compared to Environment Quality Standard (EQS) limits, where these are available. These 

data show that surface water quality of the River Stor Tributary is generally good, particularly 

with respect to major ions. EQS exceedances are reported for cadmium, copper, iron and lead. 

These exceedances are sporadic and occur at the upstream and downstream sampling locations. 

Exceedances have occurred on seven separate occasions, with three of these sampling events 

featuring multiple exceedances (i.e. simultaneous exceedances at the upstream and 

downstream locations). There have been no exceedances for iron and lead since February 2010 
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and no detections of cadmium since February 2016. The most recent exceedances were for 

copper at the discharge location in November 2019 and February 2020. High copper 

concentrations were not detected at the downstream location. 

3.4.16 The only limit on the discharge consent is for suspended solids, with a maximum concentration 

of 30 mg/l permitted in water discharged from the Site. An exceedance of this limit was detected 

in almost 18% of total collected samples from all sampling locations along the River Stor 

Tributary (64 of the 357 sampling events). The discharge location shows an exceedance on 

three of the 22 sampling events at this location (14% of the time). On each of these three 

occasions the upstream sampling location also shows an exceedance (i.e. has a concentration 

above 30 mg/l). We therefore consider that these exceedances are due to suspended solids 

mobilised by high flow conditions or through other releases further upstream and are not caused 

by discharge from the quarry. 
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Figure 3.5: Surface water features within the vicinity of the Site 
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Figure 3.6: Surface water catchment areas around the Site 
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Figure 3.7: Discharge consents within 1 km of the Site 
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Figure 3.8: Site monitoring locations 
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Table 6: Statistical summary of surface water quality along the Tributary of the River Stor (February 2005 – February 2020) 

                        EQS FW 
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Field / lab parameters                             

Conductivity- Electrical 

(Field) 
192 µS/cm 3.5 19630 521 299 1970 180 527 192 100 0 0 - 

Conductivity- Electrical 
20deg 

363 µS/cm 154 9060 348 264 700 190 371 363 100 0 0 - 

pH 363 pH units 4 12 7.43 7.4 0.55 6.7 8.2 363 100 0 0 - 

pH (Field) 274 pH units 4.8 10.7 7.71 7.77 1.04 5.74 9.3 274 100 0 0 - 

Major ions                           - 

Alkalinity as CaCO3 125 mg/l 12.9 158 75.8 80 31.3 26.9 118 125 100 0 0 - 

Calcium 125 mg/l 15 61.5 37.3 39.7 12.6 19.8 55.8 125 100 0 0 - 

Chloride 363 mg/l 13.6 66 30.4 29.9 5.8 22.7 40.3 363 100 0 0 250 

Magnesium 125 mg/l 1.29 5.4 2.69 2.56 0.799 1.6 4.18 125 100 0 0 - 

Potassium 125 mg/l 1.47 3.9 2.45 2.31 0.564 1.67 3.69 125 100 0 0 - 

Sodium 125 mg/l 9.53 22.8 15.1 14.6 2.78 11.4 20 125 100 0 0 - 

Sulphate as SO4 125 mg/l <4.4 40.7 18.9 19.1 9.45 n.d. 34.3 115 92 0 0 400 

Metals                             

Arsenic 7 mg/l 0.0009 0.0042 0.0017 0.0014 0.00112 0.00099 0.00339 7 100 0 0 0.05 

Cadmium 39 mg/l <0.0006 0.0007 n.d. n.d. n.d. n.d. 0.00033 2 5.13 2 5.13 0.00009 

Chromium 39 mg/l <0.002 0.003 n.d. n.d. n.d. n.d. 0.003 3 7.69 0 0 - 

Copper 39 mg/l <0.009 0.017 0.00585 n.d. 0.00342 n.d. 0.0143 11 28.2 7 17.9 0.006 

Iron 39 mg/l <0.23 1.96 0.453 0.394 0.419 n.d. 0.952 32 82.1 2 5.13 1 

Lead 39 mg/l <0.006 0.005 n.d. n.d. n.d. n.d. 0.003 2 5.13 2 5.13 0.0012 

Manganese 39 mg/l <0.007 0.079 0.0377 0.036 0.0169 0.0129 0.0606 38 97.4 0 0 0.123 

Nickel 39 mg/l <0.003 0.004 0.00222 n.d. 0.0007 n.d. 0.003 7 17.9 0 0 0.004 

Zinc 39 mg/l <0.018 0.04 0.0104 n.d. 0.00746 n.d. 0.021 13 33.3 0 0 0.05 

Nitrogen species                             

Ammoniacal Nitrogen as N 363 mg/l <0.06 1.17 0.0771 n.d. 0.136 n.d. 0.239 157 43.3 0 0 - 

Other Parameters                             

BOD + ATU (5 day) 123 mg/l <1 10 1.5 n.d. 1.75 n.d. 4.9 61 49.6 0 0 - 

TOC (Filtered) 124 mg/l 0.94 20.4 10.3 11 3.63 4.12 16.3 124 100 0 0 - 

Phosphates as P (ortho) 354 mg/l <0.6 1.5 n.d. n.d. n.d. n.d. 0.6 28 7.91 0 0 - 

Suspended Solids 357 mg/l <2 1020 26 12 65.4 3 83.4 355 99.4 64 17.9 301 

Note: if significant number of results exceed action limit row is coloured as follows: 10 - 25% pale red, 25 - 50% darker red, >50% dark red. n.d. statistic not determinable. Mean statistics for non-detects are calculated at half the limit of detection. 
1Limit applied to the discharge consent 
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3.5 Hydrogeology 

Aquifer characteristics 

3.5.1 The Folkestone Formation that underlies the Site, Hythe Formation and areas of 

undifferentiated Lower Greensand Group are designated as Principal Aquifers by the EA. 

Principal Aquifers are 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 baseflow on a strategic scale. The younger Chalk Group strata are 

also classified as a Principal Aquifer. 

3.5.2 The younger Gault Clay Formation (to the south) and the older Marehill Clay Member and Weald 

Clay Formation (to the north and at depth) are classified as non-productive strata. The 

Fittleworth Member is classified as a Secondary A Aquifer. Secondary A Aquifers are permeable 

layers capable of supporting water supplies at a local rather than strategic scale and may be 

an important source of baseflow to rivers. The superficial cover overlying the bedrock around 

the Site is classified as a Secondary Aquifer (undifferentiated). 

3.5.3 The Site lies within the Lower Greensand Arun & Western Streams WFD groundwater body (ID: 

GB40701G503100). This groundwater body has a “good” quantitative status, a “poor” chemical 

status and a “poor” overall status. The reason for the poor chemical status is reported to be 

release of nutrients from surrounding agricultural land. 

3.5.4 The Lower Greensand Group does not behave as one distinct aquifer unit, rather it behaves as 

two distinct aquifers, namely the Folkestone Formation and the Hythe Formation, separated by 

the clay and silt layers of the Sandgate Formation, particularly the Marehill Clay Member (Allen, 

et al., 1997). The institute of Geological Sciences and Southern Water Authority (1978) also 

reported that the Sandgate Formation yields little groundwater and forms an aquiclude between 

the Folkestone and Hythe formations. 

3.5.5 Aquifer property testing has not been undertaken at the Site. Estimates of the likely hydraulic 

properties have instead been obtained from the literature and are outlined below. 

3.5.6 Allen el al. (1997) reports that the Folkestone Formation is regarded as one of the few UK 

aquifers that exhibits homogeneous, intergranular flow. However, at a local level, groundwater 

flow is more complex due to the presence of ironstone hardbands that have low porosity and 

permeability. The ironstone bands retard vertical groundwater flow, stratifying groundwater 

within the aquifer. These layers are not laterally extensive and are therefore only of local 
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importance. Pumping test data indicates that transmissivity varies from approximately 150 to 

1,200 m2/day with a geometric mean of 260 m2/day. Hydraulic conductivity is reported to vary 

from 5 to 20 m/day with a mean of 10 m/day.  

3.5.7 The aquifer properties of the Hythe Formation aquifer are largely controlled by the cementation 

of the sands and sandstones within the unit (Allen, et al., 1997). In well-cemented areas, 

groundwater flow is primarily through fractures, while in areas where cementation is poor, flow 

is generally intergranular. The geometric mean of the available transmissivity data for the Hythe 

Formation is 310 m2/day with a range of 140 – 1,500 m2/day. It is reported that transmissivity 

values tend to be quite high (around 1,000 m2/day) in the Site vicinity.  

3.5.8 Transmissivity and hydraulic conductivity values of the Gault Clay Formation, Marehill Clay 

Member and Weald Clay are expected to be very low as the units behave as aquitards. The 

Fittleworth Member of the Sandgate Formation may have areas of the unit that are conducive 

to groundwater flow (i.e. relatively high hydraulic conductivity) particularly along sandstone 

layers. However, it is understood that, regionally, this unit largely behaves as an aquitard 

separating the underlying Hythe Formation and overlying Folkestone Formation aquifers (Allen 

et al., 1997). 

Groundwater levels and flow 

3.5.9 Cullum (2002) reports that the earliest planning permission for quarrying at the Site is dated 

1949. However, it is not known at what point working below the water table commenced, and 

therefore when dewatering started. The Site’s discharge consent (ID SO/S02231/001) dates 

from 1973 and dewatering may therefore have commenced from around this date. Cullum 

(2002) notes that a geological report produced in 1982 referred to “the pit being worked dry 

with the water table artificially drawn down by pumping”. 

3.5.10 Historical borehole investigations by RMC at the Site undertaken before 1973 provide some 

useful data on pre-quarrying groundwater levels (Cullum, 2002). However, the data are 

reported to be only “spot levels” observed at the time of borehole drilling. These data may be 

unreliable as it is not known if they were water strikes or whether the levels were left to stabilise 

prior to taking the readings. It was reported from the early data (1964 and 1970 drilling reports) 

that groundwater levels on the northern boundary of the quarry were between 4 - 6 m bgl, 

which equates to approximately 41 - 43 m AOD. 

3.5.11 An indication of pre-quarrying groundwater levels has also been obtained from historical BGS 

borehole logs in the vicinity of the Site. The locations and groundwater levels are shown in 

Figure 3.10. A groundwater level of 42.06 m AOD was reported at TQ11SW7 (in 1934), located 
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approximately 170 m east of the Site and broadly along strike from the northern boundary of 

the Site. This level is broadly consistent with the 41 - 43 m AOD level reported by Cullum (2002) 

on the northern boundary of the Site. Two boreholes, TQ11SW13 and TQ11SW14, located 40 

m south and 250 m south-east of the Site respectively, give a groundwater level of 39.3 m 

AOD. Based on these data, it is inferred that pre-quarrying groundwater levels at the Site would 

recover to around 38 – 41 m AOD.  

3.5.12 Table 7 summarises construction details of the ten monitoring boreholes installed at and around 

the Site. Borehole logs are provided in Appendix D. All of the monitoring boreholes are screened 

within the Folkestone Formation. GW04 has been destroyed through quarrying, while to the 

east of the Site GW05 has been destroyed due to the construction of a residential housing 

development. All of the boreholes were installed within the Folkestone Formation and have, 

where possible, been monitored on a monthly basis. 

 

Table 7: Details of monitoring boreholes at the Site 

Borehole ID Easting Northing Depth (m) Screen interval 

(m bgl) 

Data available 

GW01 509949 114134 50 29.35 - 41.35 Feb 2005 – Feb 2020 

GW02 510038 113894 48.45 39.45 - 48.1 Feb 2005 – Feb 2020 

GW03 510464 113799 45.5 33.5 - 45.3 Feb 2005 – Feb 2020 

GW04 510334 114000 23 13.5 - 23 Feb 2005 – Sept 2012 

GW05 510899 113874 25.5 16.2 - 25.2 Feb 2005 – May 2013 

GW06 510173 113852 35 2 - 35 June 2018 – Feb 2020 

GW07 509949 113919 40 3 - 40 June 2018 – Feb 2020 

GW08 510146 114401 11 2 - 10 June 2018 – Feb 2020 

GW09 510580 114254 18 2 - 18 June 2018 – Feb 2020 

GW10 510642 114104 26 2 - 26 June 2018 – Feb 2020 

3.5.13 Table 8 summarises groundwater levels for the ten boreholes at and around the Site, recorded 

by CEMEX. Figure 3.9 shows hydrographs for each of these boreholes. Groundwater levels are 

highest at GW08 and GW09 located in the north of the Site levels are lowest in GW04 which is 

the centre of the Site, closest to the main area of dewatering. GW06 and GW07 have been dry 

on all monitoring visits since June 2018.  

3.5.14 Figure 3.9 shows that groundwater elevations at GW01, GW02 and GW03 have been largely 

stable between 2014 and 2018 following a gradual increase between 2012 and 2014. This is 

likely caused by changing water management practices in the quarry leading to a decrease in 

drawdown. Over the stable period, seasonal fluctuations were suppressed, but these may have 

returned with lower levels during the 2019 summer being evident in the monitoring record. 

However, given that groundwater is significantly depressed, this may actually reflect 
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fluctuations in pumping rate.  

3.5.15 The boreholes show clear evidence of drawdown due to quarry dewatering when compared to 

the available historical groundwater levels (of around 40 m AOD). Groundwater levels beneath 

the central and southern parts of the Site show drawdown of around 15 – 20 m compared to 

the available pre-quarrying data. Dewatering is likely to have gradually reduced groundwater 

levels, probably since around 1973. Since this time, the volume of water discharged is likely to 

have increased steadily as the quarry was worked deeper, although the discharge volume may 

have reduced between 2014 and 2018, as evidenced by the gradual rise and stabilisation in 

groundwater levels. 

3.5.16   
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3.5.17 Figure 3.10 shows groundwater levels in the Folkestone Formation under current conditions. 

Groundwater contours suggest that groundwater is primarily flowing towards the dewatering 

operation at the centre of the Site. Coverage of the groundwater monitoring network is 

insufficiently extensive to enable the radius of influence to be determined. Under current 

conditions, it is likely that natural groundwater baseflow to the River Stor and the River Stor 

Tributary has been reduced. However, the majority of this water is discharged to the River Stor 

via the River Stor Tributary and therefore it is unlikely that there is any net loss of flow.  

 Table 8: Summary of recorded groundwater levels in monitoring boreholes 

3.5.18 Groundwater levels at the RMC Workshop site recorded in March 2013 ranged from 32.7 m AOD 

to 50.9 m AOD. It is likely that groundwater levels in this area are also affected by Site 

dewatering. Recorded groundwater levels appear to suggest that a north-west to south-east 

orientated groundwater flow divide may be present in this area. If real, groundwater east of 

this divide would likely discharge to watercourses to the east of the Site, namely Honeybridge 

Stream and its tributaries. Once dewatering ceases, the flow divide would be expected to move 

westwards towards the Site. Rock Common Quarry, located approximately 1.5 km east of the 

Site on the Folkestone Formation, was dewatering to 8 m AOD in 2008 (Golder Associates, 

2008). Golder Associates (2008) estimate that the radius of influence of the dewatering 

operation could reach over 1 km and therefore, if dewatering is continuing at Rock Common 

Quarry, there could be some overlap between the cones of depression. This may affect 

groundwater levels and flow in the vicinity of the Site and may be responsible for the identified 

groundwater flow divide. 

3.5.19 In the vicinity of the Site, rainfall recharge will occur to the Folkestone Formation outcrop 

around the Site itself, and on the Hythe Formation to the north. Rainfall falling onto the Gault 

Clay to the south would largely run off in the direction of the Site (due to the topographic 

Borehole 

ID 

Screen 

interval 

(m bgl) 

No. 

records 

Mean 

groundwater 

Level (m AOD) 

Mean 

groundwater 

level (m bgl) 

Groundwater 

level range 

(m AOD) 

Groundwater 

level range 

(m bgl) 

GW01 29.35 - 41.35 178 27.09 33.45 25.07 - 29.08 31.46 - 35.47 

GW02 39.45 - 48.1 179 27.15 37.15 24.77 - 29.30 35.00 - 39.53 

GW03 33.5 - 45.3 166 23.91 35.05 22.34 - 25.88 33.08 - 36.62 

GW04 13.5 - 23 88 26.95 13.24 24.10 - 30.44 9.75 - 16.09 

GW05 16.2 - 25.2 99 30.62 14.56 28.34 - 32.98 12.20 - 16.84 

GW06 2 - 35 17 Dry Dry always dry always dry 

GW07 3 - 40 17 Dry Dry always dry always dry 

GW08 2 - 10 17 42.39 7.89 41.34 - 43.28 7 - 8.94 

GW09 2 - 18 17 41.29 11.17 40.59 - 41.99 10.47 - 11.87 

GW10 2 - 26 17 30.58 21.41 29.79 - 31.27 20.72 - 22.2 
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gradients in this area). Incident rainfall falling to the north of the Site is expected to recharge 

the Sandgate and Hythe formations or run off away from the Site, in the direction of the nearby 

surface water features. 

3.5.20 Under natural (i.e. pre-quarrying) conditions, it is likely that groundwater flow in the Folkestone 

Formation at the Site would have been broadly westwards with groundwater discharge to water 

features including the River Stor. According to LiDAR data, the bed elevation of the River Stor 

Tributary to the north is around 47 m AOD which indicates that it may not be currently receiving 

baseflow in the Site vicinity and may be losing water to the Folkestone Formation aquifer. 

Under natural conditions, this reach could be gaining and there may have been some localised 

discharge to this watercourse. 

3.5.21 Based on LiDAR data, the bed elevation of the River Stor is at approximately 28 – 38.5 m AOD 

where it crosses the Folkestone Formation to the west of the Site. To the east, the Honeybridge 

Stream has a bed elevation of 42.5 – 45.5 m AOD as it crosses the Folkestone Formation. Given 

the respective bed levels of the River Stor and Honeybridge Stream, it is most likely that the 

flow direction is to the west or south-west with discharge to the River Stor. To the south of the 

Site, it is likely that groundwater in the Folkestone Formation becomes confined beneath the 

Gault Clay Formation. As there are no obvious discharge features to the south, it is improbable 

that groundwater would flow down-dip to the south at this location. 

3.5.22 High groundwater levels to the north-east of the Site (see Figure 3.10), under both pre-quarry 

and current groundwater level conditions, suggest that the outcrop of Folkestone Formation to 

the north at Heath Common results in additional recharge to the Folkestone Formation (Firth 

Consulting, 2015). This causes groundwater to flow southwards at Heath Common before 

flowing to the west and/or east. It is likely that a groundwater mound is present along Heath 

Common, orientated approximately north-south and formed by the recharge at Heath Common. 

This ridge would form a flow divide, with groundwater to the west of the ridge flowing broadly 

westwards and that to the east flowing broadly eastwards. At the Site, it is highly likely that 

groundwater under natural conditions flows to the west or south-west. 

3.5.23 Groundwater flow to the north is likely to be limited due to the presence of the lower 

permeability Sandgate Formation, although some leakage through the Sandgate Formation to 

the underlying Hythe Formation may occur. 
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Licensed Groundwater abstractions 

3.5.24 The EA provided information on licensed groundwater abstractions around the Site in April 

2018. The locations and details of these licences are shown in Figure 3.11 and summarised in 

Table 9. 

Table 9: Details of groundwater abstractions within 2 km of the Site 

Owner Licence No. Distance 

from Site 

Daily/yearly 

limit (m3) 

Abstraction 

from 

Use 

Cemex UK 

Materials Ltd 

25/084 On site 910 / 

250,000 

Folkestone 

Formation 

Mineral 

Washing 

Dudman 

Chantry 

(Industries) Ltd 

10/41/415407 480 m 

south-west 

660 / 99,000 Folkestone 

Formation 

Mineral 

Washing 

D J Squire & 

Company Ltd 

23/073 1.5km east 40 / 8,000 Hythe 

Formation 

Spray 

Irrigation - 

Direct 

3.5.25 There are three licensed groundwater abstractions within 2 km of the Site. One of these is 

located at the Site (licence ID 25/084) and is used for the purpose of mineral washing by 

CEMEX. The CEMEX abstraction is largely non-consumptive with a large proportion of 

abstracted water returned to the base of excavation. This water is ultimately discharged to the 

River Stor Tributary. 

3.5.26 The closest off-site abstraction licence is located 480 m to the south west at a quarry on Chantry 

Lane, also for mineral washing, and this is held by Dudman Chantry (Industries) Ltd. Another 

abstraction is held by D J Squire & Company Ltd to the east of the Site at Washington Garden 

Centre, which abstracts from the Hythe Formation for spray irrigation. 

3.5.27 Figure 3.11 shows the EA Source Protection Zones (SPZs) within the vicinity of the Site. 

Approximately 2.5 km north-west of the Site is the inner zone of the Smock Alley SPZ, which 

protects an abstraction from the Hythe Beds. Another SPZ exists at Findon, with the outer 

catchment being approximately 2 km to the south of the Site; this relates to an abstraction 

from the Chalk Group.  

Private Water Supplies 

3.5.28 Details of private water supplies within 3 km of the Site were provided by Horsham District 

Council in April 2018. There is one private water supply within the area which is shown in Figure 

3.11. This private supply is a spring source supplying domestic and commercial premises at 

under 10 m3/day and the groundwater is sourced from the Chalk Group strata. 
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Groundwater Quality 

3.5.29 Table 11 presents a statistical summary of groundwater quality as monitored in the eight 

monitoring boreholes at the Site (water quality data are unavailable for the dry boreholes GW06 

and GW07). Groundwater quality has been monitored by CEMEX on a quarterly (major ions) 

and annual (metals) basis from 2005 to the present day. Since August 2019, metals have also 

been analysed for on a quarterly basis. The data have been compared to the UK Drinking Water 

Standards (DWS) to give an indication of groundwater quality 

3.5.30 Water quality in the Folkestone Formation is good with respect to the major ions. However, 

exceedances of the iron DWS have been identified in GW01 – GW05 and GW09 and of 

manganese in GW01, GW03 – GW05 and GW08 – GW10. There were no exceedances of the 

manganese DWS between February 2010 and February 2019, when exceedances have been 

detected in the northern boreholes (GW08 – GW10). The most recent exceedance of the iron 

DWS was in GW09 in February 2020 at 6.2 mg/l. However, exceedances in the other boreholes 

in recent years appear to be anomalies and tend to be followed by a reading below the limit of 

detection. Iron and manganese may be expected to be present in Folkestone Formation 

groundwater because of the ironstone and ferruginous cement commonly found in the aquifer. 

In general, the other metal concentrations were low with one exceedance each of chromium 

and lead. These exceedances were detected over ten years ago and are outliers. 

3.5.31 The average ammoniacal nitrogen concentration is 0.072 mg/l with five samples above the 

DWS of 0.39 mg/l. The most recent exceedances date from February 2020 (GW09 and GW01) 

and both appear to be isolated measurements, with no rising trends evident. There have also 

been three exceedances of the nitrate DWS at GW01, these have been detected between 

August 2019 and February 2020. Monitoring for nitrate only began in August 2019 and these 

relatively high levels could suggest a source of nitrate that affects groundwater in the west of 

the Site. The source could be from agricultural practices or sewage discharges. There are four 

discharges of sewage to ground within 120 m of the Site boundary (see Table 5). 

3.5.32 It is possible that the landfilling at the RMC Workshop or Washington Sandpit sites may have 

impacted the quality of groundwater in the Folkestone Formation, which could potentially be 

drawn into the Site by dewatering. Hydrock (2009) concluded that the historical RMC Workshop 

landfill had impacted groundwater quality in the Folkestone Formation but not to an extent that 

created a significant risk to water resources. At the Site, chloride concentrations range between 

7 mg/l and 80 mg/l. The 95th percentile for chloride results is 53.3 mg/l and all results are 

below the DWS. The typically high concentrations of chloride and ammonium that are normally 
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associated with landfill leachate have not been recorded at the Site.  

3.5.33 Time-series charts of chloride and sulphate are presented in Figure 3.12 and Figure 3.13 

respectively. Boreholes either show slight declining or stable trends across the monitoring 

period, with concentrations consistently below the DWS. Figure 3.14 shows a time-series plot 

of ammoniacal nitrogen. This demonstrates that concentrations are generally below the DWS, 

with the occasional anomalous peak. Concentrations are regularly below the limit of detection. 

3.5.34 Time-series charts of iron and manganese concentrations are presented in Figure 3.15 and 

Figure 3.16 respectively. There is a slight declining trend in manganese concentrations evident 

in the early part of the monitoring period. Recently, there have been a series of exceedances 

of the manganese DWS (occurring as sharp peaks) in the newly installed northern boreholes.  

3.5.35 Firth Consulting (2015) reported on groundwater quality data for the RMC Workshop historical 

landfill site located 180 m to the east. Groundwater quality data show some elevated 

concentrations of Poly Aromatic Hydrocarbons (PAHs) and locally elevated concentrations of 

chromium, total cyanide, nitrate and cadmium within the Folkestone Formation. Table 10 shows 

the maximum concentrations of selected contaminants in groundwater in the Folkestone 

Formation beneath the RMC Workshop site, as taken from Firth Consulting (2015). These 

concentrations are not inconsistent with the water quality monitoring undertaken at the Site. 

PAHs have not been analysed for at the Site and therefore a direct comparison with these 

cannot be made.  
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Table 10: Summary of maximum groundwater concentrations in the Folkestone 

Formation (Firth Consulting, 2015) 

Chemical Units DWS EQS RMC Workshop site 
Maximum concentration1 

Arsenic µg/l 10 50 13 

Barium µg/l 1000 - 200 

Cadmium µg/l 5 0.25  0.36 

Chromium µg/l 50 3.4, 4.7  6 

Copper µg/l 2000 28  6.1 

Mercury µg/l 1 0.05 0.02 

Nickel µg/l 20 4 14 

Lead µg/l 10 1.2 0.8 

Selenium µg/l 10 - 6 

Zinc µg/l 5000 125 a 44 

Sulphate mg/l 250 400 70 

Nitrate mg/l 50 - 77 

Total cyanide µg/l 50 1 3.3 

Naphthalene µg/l - 2 5.3 

Anthracene µg/l - 0.1 0.16 

Fluoranthene µg/l - 0.0063 5.6 

Benzo(a)pyrene µg/l 0.01 1.7x10-4 1.8 

PAHs µg/l 0.1 - 5.37 

Benzene µg/l 1 10 11 

Toluene µg/l 700  50 <10 

Ethylbenzene µg/l 300  20 <10 

Xylenes µg/l 500 30 <10 

pH - 6.5 - 9.5 6 to 9 6.77 – 8.15 

1Bold indicates that the maximum concentration exceeds DWS, underlined indicates maximum concentration 

exceeds EQS 
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Figure 3.9: Groundwater hydrographs for the CEMEX monitoring boreholes 
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Figure 3.10: Groundwater contours at the Site based on recorded groundwater levels 
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Figure 3.11: Licenced groundwater and private water supply abstractions 
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Table 11: Statistical summary of detected parameters in groundwater (2005 – 2020) in the Folkestone Formation 
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Field / lab parameters                             

Conductivity- Electrical (Field) 91 µS/cm 160 812 410 420 136 177 606 91 100 0 0 2500 

Conductivity- Electrical 20deg 236 µS/cm 157 3450 407 412 245 194 588 236 100 1 0.42 2500 

pH 236 pH units 6.1 11 7.21 7.1 0.619 6.6 8.23 236 100 0 0 - 

pH (Field) 160 pH units 4.9 10.3 7.4 7.5 0.894 6.08 9.11 160 100 0 0 - 

Major ions                           - 

Alkalinity as CaCO3 236 mg/l 34.8 522 113 107 45.6 58.8 182 236 100 0 0 - 

Calcium 236 mg/l 22 133 61.5 61 19.8 29.9 94.4 236 100 0 0 - 

Chloride 236 mg/l 7 80 31.7 31 12.6 14 53.3 236 100 0 0 250 

Magnesium 236 mg/l 0.6 8.6 3.38 3.37 1.18 1.55 5.46 236 100 0 0 - 

Potassium 236 mg/l 0.36 15.1 3.71 3.07 2.38 0.788 8.29 236 100 0 0 - 

Sodium 236 mg/l 5.97 168 19.5 16.5 13 8.6 34.7 236 100 0 0 200 

Sulphate as SO4 236 mg/l <4.4 91 29 28 14.9 5.83 53.3 230 97.5 0 0 250 

Metals                             

Antimony 11 mg/l <0.0016 <0.0016 n.d. n.d. n.d. n.d. n.d. 0 0 0 0 0.005 

Arsenic 11 mg/l <0.001 0.0034 0.000999 0.0005 0.000932 n.d. 0.00245 10 90.9 0 0 0.01 

Cadmium 68 mg/l <0.0006 0.0007 n.d. n.d. n.d. n.d. 0.00043 4 5.88 0 0 0.005 

Chromium 68 mg/l <0.002 0.14 n.d. n.d. n.d. n.d. 0.00365 10 14.7 1 1.47 0.05 

Copper 68 mg/l <0.009 0.039 0.00678 n.d. 0.00597 n.d. 0.0147 26 38.2 0 0 2 

Iron 68 mg/l <0.23 6.2 0.498 n.d. 1.18 n.d. 2.34 21 30.9 16 23.5 0.2 

Lead 68 mg/l <0.006 0.015 n.d. n.d. n.d. n.d. 0.00665 8 11.8 1 1.47 0.01 

Manganese 68 mg/l <0.007 0.678 0.05 0.0225 0.103 n.d. 0.148 62 91.2 15 22.1 0.05 

Nickel 68 mg/l <0.003 0.015 0.00273 n.d. 0.00221 n.d. 0.0063 11 16.2 0 0 0.02 

Selenium 11 mg/l <0.0006 0.0022 0.000799 n.d. 0.000764 n.d. 0.00205 4 36.4 0 0 0.01 

Zinc 68 mg/l <0.003 0.17 0.017 n.d. 0.0282 n.d. 0.0521 28 41.2 0 0 - 

Nitrogen species                             

Ammoniacal Nitrogen as N 235 mg/l <0.06 2.57 0.0717 n.d. 0.211 n.d. 0.24 61 26 5 2.13 0.39 

Nitrate as N 11 mg/l <0.7 16.8 4.98 n.d. 7.34 n.d. 16.8 5 45.5 3 27.3 11 

Nitrite as N 11 mg/l <0.006 0.043 n.d. n.d. n.d. n.d. 0.023 1 9.09 1 9.09 0.03 

Nitrogen (total oxidised) as N 235 mg/l <0.7 35.3 7.73 5.2 6.86 0.5 20.6 224 95.3 0 0 - 

  



Sandgate Quarry – Environmental Setting and Site Design  

 

www.wyg.com                                                                  creative minds safe hands 
40 

Figure 3.12: Time series plot of chloride concentrations in groundwater 
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Figure 3.13: Time series plot of sulphate concentrations in groundwater 
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Figure 3.14: Time series plot of ammoniacal nitrogen concentrations in groundwater 
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Figure 3.15: Time series plot of iron concentrations in groundwater 
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Figure 3.16: Time series plot of manganese concentrations in groundwater 
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3.6 Off Site Landfill Gas Monitoring 

3.6.1 Gas monitoring is currently undertaken on a monthly basis at boreholes GW06, GW07, GW08, 

GW09 and GW10 since June 2018. The location of these boreholes is shown on Drawing 

Number INR/A113100/BHP/01. 

3.6.2 Gas monitoring will be carried out in accordance with the procedures set out in Environment 

Agency’s ‘Waste Recovery Plans and Permits’ guidance. The proposed monitoring programme 

is detailed in the Gas Screening Report (Appendix G of the main application).  

3.7 Receptor and Compliance Points 

Groundwater 

3.7.1 The nature of the restoration material proposed to be accepted at the Site will ensure that no 

discernible concentrations of hazardous substances will enter groundwater. 

3.7.2 Once groundwater levels have recovered after dewatering ceases, it is expected that 

groundwater flow within the Folkestone Formation will be to the west / south-west towards the 

River Stor. Therefore, the groundwater receptor is taken to be groundwater at the western Site 

boundary. 

Surface Water 

3.7.3 The nearest surface water feature outside of the Site boundary is the River Stor Tributary, which 

flows north-westwards along the northern boundary of the Site. Within the Site, three 

waterbodies will be present. These are; a lake to the north of the existing quarry void, a series 

of pools entirely underlain by restoration material and a further large lake, partially underlain 

by restoration material, to the east. 

3.7.4 Surface water monitoring will be undertaken in accordance with the proposals in the HRA. 

Habitat Receptors 

3.7.5 There are four designated sites within 3 km of the Site. These are detailed in Table 12 and are 

shown in Figure 3.17. None of the neighbouring designated sites are thought to be groundwater 

dependent. Topography at Sullington Warren Site of Special Scientific Interest (SSSI) is around 

10 – 30 m above the estimated recovered groundwater level and is therefore considered unlikely 

to be groundwater dependent. 
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Table 12: Designated sites within 3 km of the Site 

Name Designation Distance 

from Site 

Reason for Designation Groundwater 

dependent? 

South Downs National Park 
Immediately 

south 

Various 

- 

Sullington 

Warren 
SSSI 

Immediately 

west 

Range of heathland habitats 

including wet and dry heath, 

grassland, scrub and woodland. 

The woodland supports breeding 

birds. 

Unlikely 

Chantry Mill SSSI 
200 m south-

west 

Provides exposure of the ‘iron-

grit’ horizon which characterises 

the Gault/Folkestone Beds 

contact 

No 

Amberley 

Mount to 

Sullington 

Hill 

SSSI 
1.5 km 

south-west 

Chalk grassland with juniper 

scrub habitat 
Unlikely 
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Figure 3.17: Designated Sites around the Site 
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4.0 Pollution Control Measures 

4.1 Site Engineering 

Attenuation Layer 

4.1.1 The waste will be deposited within a site, which has an engineered 2 m thick attenuation layer 

around the base and sides with a hydraulic permeability of less than 1 x 10-8 m/s.  

4.1.2 The attenuation layer will be constructed from selected imported wastes, which will have 

sufficient clay content capable of achieving the required properties for the attenuation layer. 

The physical suitability of the material will be assessed by the Site Manager in accordance with 

the flow chart provided in the Environment Agency’s ‘Standards and Measures for the Deposit 

of Inert Waste on Land’. A copy of the flow chart is detailed in Appendix B. The chemical 

suitability of the material will be assessed in accordance with the acceptance limits identified 

within the Operating Techniques document. 

4.1.3 Pumping of groundwater will be maintained by the operator to enable the attenuation layer to 

be constructed in dry conditions.   

Capping 

4.1.4 As mentioned in Section 1.2.3, the development comprises the importation of inert waste for 

the purpose of recovery. On completion of filling to final levels, the site will be capped with 1m 

of restoration soils comprising not less than 0.3m of topsoil. 

4.1.5 In accordance with the Environment Agency’s ‘Standards and Measures for the Deposit of Inert 

Waste on Land’ guidance, an engineered cap is not required for sites that comprise the recovery 

of inert waste.  

Restoration  

4.1.6 As detailed in the enhanced restoration plan (Drawing Number P4/182/10 Rev B), the scheme 

comprises a lake located on the eastern side of the site which will have a final water level of 

approximately 42m AOD. A series of shallow ponds and wet heath will be created on the western 

side of the site. In addition, hedge rows and vegetation will be planted and will connect to 

existing restoration planting.  

4.1.7 A series of footpaths will be constructed around the perimeter of the site and around the shallow 

ponds and wet heath. Entrance to the site will be gained via the footpaths which will be located 
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at the existing entrance of the site. It is envisaged in the long-term that the restored site would 

form part of the Sandgate Country Park located to the north of the site. Users of the site would 

be able to access the country park via the footpaths created on the site.  

Aftercare 

4.1.8 All of the restored areas of the site will be subject to a detailed and approved five-year aftercare 

system to ensuring the establishment of the habitats indicated on Drawing Number P4/182/10 

Rev B. Full details of the Aftercare Plan can be found in Appendix C of this report.  

4.1.9 The aftercare plan requires an annual meeting to be help between the operator and the Mineral 

Planning Authority of each year of the aftercare period. The subject of these meetings will be 

to review the year’s performance in comparison with the previous year.  

4.1.10 The general management objectives of the five-year management plan include: 

• Maintenance visits to be kept to a minimum and timed to avoid the bird breeding 

period April-July inclusive, and the peak winter waterfowl presence;  

• No fertiliser applications within the nature conservation areas;  

• Applications of herbicides or pesticides only to be carried out by prior agreement 

4.1.11 The aftercare scheme will evolve to reflect the specific habitats which are established, and the 

ongoing practices deemed to be necessary to maintain and enhance the value of those habitats. 

These habitats include lowland dry acid grassland; lowland mixed deciduous woodland including 

scrub; heathland including bracken, sand cliffs and screes and bare ground; lowland meadow 

(neutral grassland (relatively fertile)); reedbed and wet woodland; aquifer fed naturally 

fluctuating water bodies; and Hedgerows.  

4.2 Groundwater Management and Monitoring 

4.2.1 A Hydrogeological Risk Assessment has been undertaken as part of the Environmental Permit 

Application which concludes that the risk to groundwater is low and therefore no groundwater 

management system is required at the Site.  

4.2.2 The HRA provides recommendations for groundwater monitoring which are detailed in the 

Environmental Management and Monitoring Plan. 

4.3 Leachate Management and Monitoring 
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4.3.1 Leachate would be generated by rainfall infiltrating through areas of open inert restoration 

materials and through capped and restored areas. Due to the inert nature of the restoration 

materials, there will be no polluting leachate generated at the Site and therefore no leachate 

management or monitoring is needed. 

4.4 Landfill Gas Management and Monitoring  

Landfill Gas Generation and Management & Monitoring Infrastructure 

4.4.1  A Gas Risk Assessment (GRA) has not been prepared for Sandgate Quarry, as the Landfill 

Technical Guidance Note LFTGN03 indicates that new inert landfills do not pose a landfill gas 

hazard. Although the proposed activity comprises a recovery operation (using inert waste) as 

opposed to a disposal operation, it is considered that the principle is still applicable. 

4.4.2   Nevertheless, a gas screening report has been prepared which has been submitted with the 

Environmental Permit application as Appendix G. As such, management and monitoring 

infrastructure will not be installed.  

4.5 Surface Water Management and Monitoring 

 Surface Water Management 

4.5.1 As the level of the inert restoration materials rises above the water table, the working area will 

be kept free from surface water by grading the surface of the restoration materials to facilitate 

runoff. Rainwater falling on unfilled areas of the Site will collect in low areas, where it will be 

allowed to soak away naturally or will be removed by dewatering. 

4.5.2 On completion, the gradient of the final landform will control surface water drainage across the 

installation. The Site will be internally draining and surface water will collect in the surface water 

features at the Site. From here, the water would either evaporate or flow through the Folkestone 

Formation aquifer (the larger lake will be connected to the aquifer, see the HRA for further 

detail).  

Surface Water Monitoring 

4.5.3 The HRA provides recommendations for surface water monitoring which are detailed in the 

Environmental Management and Monitoring Plan. 
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4.6 Meteorological Monitoring 

4.6.1 The purpose of monitoring meteorological conditions would be to use water balance calculations 

as a tool for evaluating leachate production. However, given that inert materials will be used to 

restore the Site, polluting leachate would not be produced and meteorological monitoring would 

therefore not be required. 

4.6.2 Atmospheric pressure and ground conditions would be monitored and recorded during all gas 

monitoring visits. 

4.6.3 Weather conditions that may be unfavourable to the proposed recovery operations will be used 

to determine the acceptability of such wastes. An example would be the emplacement of dry 

loads under strong winds, given as severe weather warnings from the Meteorological Office. 

4.6.4 Details on weather conditions will be recorded in the Site Diary on a daily basis. 
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5.0 Site Condition Report 

5.0.1  The Environmental Permitting Regulations – Site Condition Report (H5) states that a Site 

Condition Report (SCR) is ‘not applicable to those parts of a permitted activity that have 

permanent deposits of waste’, however is also states: ’and SCR is necessary for areas of the 

permitted site where you have not deposited any wastes (e.g. site access areas, site offices, 

weighbridge, wheel cleaning facilities, etc)’. As such a SCR has been prepared and is given in 

Appendix I of this application. 

  



Sandgate Quarry – Environmental Setting and Site Design 

 

 

www.wyg.com                                                                 creative minds safe hands 
53 

 

6.0 Closure 

6.0.1 Environment Agency Guidance EPR5.01 details that where records demonstrate that a 

recovery site has accepted Landfill Directive compliance inert wastes during its lifetime, the 

site is applicable for a low risk surrender based on records alone. As such no further monitoring 

or post closure monitoring is deemed necessary. As such, no further closure and aftercare plan 

has been prepared in support of this Environmental Permit Application.  

6.0.2 However, as a function of the planning permission, a 5-year aftercare scheme will be 

implemented to manage and maintain the landscaped areas. This will ensure the successful 

establishment and continued thriving of the landscape proposals. Details of the aftercare 

scheme are provided in Appendix C of this report.  
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Appendix A – Envirocheck Report  
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Appendix B – Flowchart for the selection of 

suitable material for the construction of an 

attenuation layer 
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Appendix C - Planning Application Management 

and Aftercare Plan  
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Drawings  

INR/A113100/LOC/01 – Site Boundary and Location Plan 

P3/182/4A - Approved Method of Working and Infilling  

 P4/182/7 – Method of Working and Restoration 

P4/182/10 Rev B – Enhanced Restoration Master Plan 

P4/182/13 – Contours of Final Fill 

INR/A113100/BHP/01 - Borehole Plan 

 

 

 

 

 

 


