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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 (HRA); 

• Landfill Gas Screen Report; and 

• Environmental Risk Assessment (ERA). 

1.1.3 These risk assessments will include more specific conceptual models. 

1.1.4 This Environmental Permit application has been prepared on behalf of the operator, CEMEX 

UK Materials Limited (CEMEX) by WYG and ESI. 

1.2 Regulated Facility Details 

Site Location 

1.2.1 The application site is located approximately 1.2km north east from Shepperton in Surrey and 

is centred on approximate National Grid Reference (NGR) TQ 09303 67529. The application 

site is detailed in Drawing Number CEM/A104530/LOC/01. 

1.2.2 Access to the site is achieved from an access road off Fordbridge Road, located to the south 

of the site. 

 

Landfill Classification 

1.2.3 The regulated facility is an inert landfill.  

 

Application Boundary and Site Security 
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1.2.4 The proposed application boundary is shown on Drawing Number CEM/A104530/LOC/01. The 

western boundary is formed by the Gaston Bridge Road (A244), the south by the Fordbridge 

Road (B375) and the north east by Halliford Road. Strips of vegetation are situated along the 

west and eastern boundaries and the River Ash runs through the site from the north west to 

the south east. These features will act as a barrier to prevent unauthorised access to the site. 

1.2.5 Access to the proposed development will be achieved via a new access road that will be 

constructed to the west of the site off Gaston Bridge Road, as proposed under planning 

application reference SP12/01487 to Surrey County Council. 

1.2.6 The site will be secure from public access by lockable gates at the site entrance. Security lights 

and CCTV cameras will also be installed.  

 

Former Waste Management Activity Boundaries 

1.2.7 With reference to the EA’s mapping website ‘What’s in my backyard’, there have been two 

historic landfill sites that are located adjacent to the site.  

1.2.8 The Fordbridge Road Landfill site is located to the south west of the site. There is no record 

of the site operator however, the site first received waste in July 1976 and last received waste 

in February 1993. 

1.2.9 The Upper Halliford Golf Course is located to the north west of the site adjacent to the Upper 

Halliford Bypass. There is no record of the site operator or when waste was first and last 

received on site.  

1.2.10 As detailed within the Hydrogeological Risk Assessment, a key consideration in the design of 

the facility and the mineral extraction activities is the location of these former landfill sites in 

addition to other potential sources of historic contamination in the vicinity of the site. Through 

the preparation of the Hydrogeological Risk Assessment, it is considered that dewatering of 

the site in order to construct a geological barrier is not feasible as this has the potential to 

draw contamination into the site from the wider area. This is explained further within the HRA.  

 

Site Context 

1.2.11 The site is divided in two by the River Ash which enters the site at the north west under the 

Upper Halliford Bypass and runs in a south-east direction towards Fordbridge Road. The river 

then joins the River Thames which is located approximately 400m south at its closest point.  
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1.2.12 The western boundary is formed by the Gaston Bridge Road (A244), the south by the 

Fordbridge Road (B375) and the north east by Halliford Road. To the south of the site beyond 

Forbridge Road is a marina, fishing lake and swan sanctuary.  

1.2.13 Residential properties are located to the west, north and south east of the site and the nearest 

residential property is a detached residential property know as Cuckoo Pound. The property is 

located along the northern boundary of the western half of the site. Commercial units are 

located to the south east of the eastern half of the site.  

 

Compliance with Environment Agency Position Statement on Location of Landfills 

1.2.14 With reference to the EA’s mapping website ‘What’s in my backyard’, the site is not situated 

within a Groundwater Source Protection Zone (GSPZ). As such, in accordance with the EA’s 

approach to groundwater protection guidance (published March 2017), the site is considered 

to meet the requirements of the landfill location criteria subject to planning considerations. 

1.2.15 The Environmental Risk Assessment also demonstrates that long-term site management will 

not be required due to the environmental protection measures and waste acceptance 

procedures protocols proposed for the development.  



Watersplash Farm – Environmental Setting and Site Design 

 
 

www.wyg.com                                                                 creative minds safe hands 
4 

 

2.0 Source Term Characterisation 

2.1 Development of the Installation 

Historical Development 

2.1.1 With reference to historic maps dated from the 1860s to present, the site has largely comprised 

open agricultural land. In 1970, the farm was purchased by the operator’s predecessors RMC 

and it has been leased to tenant farmers ever since.  

2.1.2 With regards to planning applications, two applications were submitted in 1958 and 1962 to 

undertake mineral extraction in the western part of the application site. Both applications were 

refused and in both cases, subsequent appeals were unsuccessful. 

2.1.3 In 2011, the site was allocated as a Preferred Area for concreting aggregates in the Primary 

Aggregates Development Plan Document that forms part of the Surrey County Council’s 

Minerals Local Plan. Within the Primary Aggregates Development Plan, the development 

requirements for the site provide that the site must be restored back to existing levels for 

agricultural use and provide enhancements to the River Ash corridor.  

2.1.4 In September 2012, a planning application (reference SP12/01487) was submitted to Surrey 

County Council to allow the extraction of minerals at the site. Following mineral extraction, the 

application proposes to restore the site back to original levels for agricultural purposes as 

required in the Primary Aggregates Development Plan.  

Proposed Development 

2.1.5 The proposal development entails the importation of inert waste for infilling of the quarry void 

that will be created following mineral extraction activities. Works will be completed in 

accordance with the final ground contours and restoration scheme (Drawing Number 

P3/648/9) that was provided in the aforementioned planning application.  

Waste Types and Quantities 

2.1.6 It is proposed that Watersplash Farm will accept only inert waste. 

2.1.7 Permitted wastes accepted at the site will be strictly inert as classified under the Landfill 

Directive (1999/31/EC) and Council Decision (2003/33/EC) of 19 December 2002 ‘establishing 

criteria and procedures for the acceptance of waste landfills’. 
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2.1.8 Details regarding the proposed waste types including restrictions are provided in the Operating 

Techniques (Appendix B of the Environmental Permit Application). 

2.1.9 The restoration of the site will require approximately 680,000m3 of inert material. 

Proposed Operational Phasing 

2.1.10 The proposed phasing plan is detailed in Drawing Numbers P3/648/8a-h. As detailed in the 

phasing plan, the site will comprise four working phases. Mineral will be extracted from all four 

phases however, infilling using imported waste will only take place in Phases 2, 3 and 4. Phase 

1 will be restored with the use of silt from the mineral washing process and on- site overburden 

and soils.  

2.1.11 Mineral extraction will commence in Phase 1A located to the south east of the site where four 

lagoons will be constructed; two for freshwater and two for the settlement of silt following the 

washing and screening of material.  

2.1.12 Following the completion of Phase 1, extraction will proceed in Phase 2, located to the south 

west of the site and will progress north east in to Phase 3. As shown on Drawing Number 

P3/648/8e, Phase 3 will be divided in two by the new access road and as such extraction and 

restoration of Phase 3 will be undertaken in two phases as described below.  

2.1.13 Mineral extraction activities will commence in the southern section of Phase 3. At the same 

time, the construction of the side wall geological barrier will commence in Phase 2 as shown 

in Appendix A. Once the geological barrier is constructed in Phase 2 infilling and subsequent 

restoration will commence in Phase 2. Drawing Number P3/648/8e shows the proposed 

sequence of the scheme in this area whereby the mineral is extracted and the geological 

barrier is constructed in the preceding phase, followed by restoration with inert fill.  

2.1.14 Once restoration in the southern end of Phase 3 is complete, a similar sequence of extraction 

and restoration will commence in the northern section of Phase 3. Operations will commence 

to the west and will progress eastwards as shown on Drawing Number P3/648/8g.  

2.1.15 Once the mineral has been worked on both sides of the proposed access road, the only mineral 

remaining will be that underlying the processing plant located in Phase 4 and the access road. 

At this stage, the processing plant that will be situated in Phase 4 will be taken off site to allow 

mineral extraction and subsequent restoration to commence. Extraction and restoration in 

Phase 4 will start at the east and will progress west as shown on Drawing Number P3/648/8h. 

Final Landform and After Use 
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2.1.16 The restoration landform for the site is detailed in Drawing Number P3/648/9 which proposes 

to reinstate a substantial area of agricultural land to original ground levels, and to create an 

area of lower level wetland which will comprise wet woodland, reedbed and aquatic margins 

around the former silt ponds.  
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3.0 Pathway and Receptor 

3.1 Climate 

Rainfall 

3.1.1 Long term average rainfall data (1971 to 2000) was obtained from MORECS and is presented 

in Table 1. 

 

Table 1: Long term average hydrometric data for MORECS Square 161 

Month 

 

Average rainfall 

(mm) 
Average PE (mm) Average HER (mm) 

Jan 54.80 19.49 22.92 

Feb 35.46 22.88 13.24 

Mar 42.86 42.85 7.83 

Apr 45.46 65.34 6.41 

May 52.56 97.11 2.55 

Jun 54.66 100.99 1.70 

Jul 42.29 110.03 0.00 

Aug 48.53 96.55 0.00 

Sep 55.95 64.49 0.00 

Oct 67.22 41.69 4.23 

Nov 55.38 24.01 12.25 

Dec 58.33 18.39 14.10 

Yearly total 613.49 703.82 85.23 

PE = Potential Evapotranspiration;  HER = Hydrologically Effective Rainfall 

3.1.2 The MORECS data shows the long-term average rainfall to be 613 mm per year and the long-

term average potential evapotranspiration to be 704 mm per year.  

3.1.3 Effective precipitation was estimated from Centre of Ecology and Hydrology (CEH 2007) using 

catchment area and mean flow data from three gauging stations: 

• On the Thames at Walton adjacent to the site to the west  

• On the River Wey at Weybridge about 3km to the south west of the site 

• On the Thames at Staines about 7km to the north west of the Application Area 

3.1.4 Effective precipitation estimates are shown in Table 2. 

 

Table 2: Estimated effective precipitation 
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Flow gauge location Catchment area at flow 

gauge (km2) 

Mean flow at 

gauge (m3/s) 

Estimated effective 

precipitation (mm/a) 

Thames at Walton 9,292 52.78 179.1 

River Wey at 

Weybridge 

1,008 6.93 216.8 

Thames at Staines 8,120 52.48 203.8 

3.1.5 The estimated average effective precipitation ranges from 179 to 217 mm/y.  However, this 

only provides an approximation of the recharge rate as the calculation of effective precipitation 

assumes that there is no net anthropogenic influence on the flows. 

3.1.6 Environment Agency (2004) reports that the Thames region receives an average rainfall of 

690 mm/a and an average effective rainfall of 250 mm/a. 

3.1.7 The reason for the much lower MORECS effective precipitation value of 85.23 mm/a compared 

with the values derived from CEH (2007) and Environment Agency (2004) is unclear.  

 

Wind  

3.1.8 The prevailing wind is from the south-west and a wind rose from the nearest weather station, 

Heathrow (10km to the north) is presented in Appendix B. 

3.2 Geology 

Regional Geology 

3.2.1 The geology of the site and its surrounding area is shown in the 1:50,000 scale geological 

maps 269 and 270 (BGS, 1998 and BGS, 1999) as presented on Drawing Number DESID 9. A 

geological report was also obtained from Centremaps (Appendix C). A summary of the geology 

as taken from these sources is summarised in Table 3. 

 

Table 3  Regional geology 

Stratigraphy Unit Lithology Estimated 

thickness 

Quaternary Alluvium Mainly sand, silty and clay  

Pleistocene and 

Holocene River Terrace 

Deposits 

River Terrace 

Deposits 

Sands and Gravels 0 to 10 m 

Eocene Thames Group Bagshot 

Formation 

Fine to medium sand 20 to 42 m 
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Claygate Beds Silty and clayey sand 0 to 10 m 

London Clay Brown to dark grey clay with 

fine grained sands and pebbles 

beds in places 

87 to 111 m 

Lambeth Group Harwich Fm, 

Reading Fm and 

Upnor Fm 

Clay, mottled in part with beds 

of sand and shelly clay. 

30 m 

Thanet Sand 

Formation 

Sand fine grained 15 m 

Upper Cretaceous 

Chalk 

Upper Chalk Chalk, white, with flints; nodular 

chalk at base. 

200 m 

 

3.2.2 The geological maps show that the site is underlain by substantial London Clay deposits, above 

the Lambeth Group. The Upper Chalk underlies the Thanet Sand formation, which is 

stratigraphically separated from it by an unconformity. The site is located near the top of the 

London Clay and a large thickness (up to 111m) of London Clay can be interpreted to be 

present below the site. The London Clay is described as a brown to dark grey clay with fine-

grained sands and pebble beds in places (BGS, 1999).  

3.2.3 The younger Claygate Member (fine-grained silty and clayey sand) and Bagshot Formation 

(fine to medium grained sands with thinly laminated clays and silts in places) are found 

beneath the superficial deposits to the south and west. 

3.2.4 The River Terrace Deposits below the site belong to the Shepperton Gravel Member (first 

terrace). The Kempton Park Gravels (second terrace), Taplow Gravels (third terrace) and the 

Langley Silt Member are also present close to the site as shown on Drawing Number DESID 9.  

3.2.5 Alluvium (sand, silt and clay associated with the River Ash and River Thames) is also present 

adjacent to the rivers. 

3.2.6 It is also noted that the proposed Watersplash Farm quarry area is shown on the BGS 

geological map and Centremaps data to be in an area of “infilled ground”. 

 

Local Geology - Site Investigations 

3.2.7 Local geological information is available from a mineral reserve estimate carried out for the 

site (RMC Aggregates (UK) Ltd., 2000).  
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3.2.8 A total of 25 mineral assessment boreholes (BH1/00 to BH25/00) were drilled and a further 

seven groundwater monitoring points (WM1 to WM7) were installed. Borehole locations are 

shown on Drawing Number DESID 11. Borehole logs are shown in Appendix D. Borehole logs 

and a summary of borehole details, drawn from RMC (2000), are presented in  

3.2.9 Table 4. 
 

Table 4:  Borehole summary 

Borehole Elevation 

(mAOD) 

Hole 

Depth 

(m) 

Easting Northin

g 

Overburden 

thickness 

(m) 

Mineral 

thickness 

(m) 

London 

Clay 

surface 

(mAOD

) 

WM 1 10.87 5 509573 167827 0.52 4.08 6.28 

WM 2 10.74 6.5 509507 167510 1.82 4.03 4.90 

WM 3 10.46 5.6 509343 167348 3.0 1.98 5.48 

WM 4 10.71 5.5 508956 167139 0.7 4.6 5.41 

WM 5 10.57 5.5 508968 167406 1.2 3.32 6.06 

WM 6 10.05 5 509049 167628 0.48 3.97 5.60 

WM 7 9.29 5 509472 167682 1.96 2.29 5.05 

BH1/00 9.45 6 509579 167572 2.2 3.1 4.15 

BH2/00 10.31 8 509472 167445 1.7 5.84 2.77 

BH3/00 10.56 5.5 509253 167294 3.6 0.4 6.56 

BH4/00 10.66 5.5 509142 167215 3.0 1.8 5.86 

BH5/00 10.40 6 509030 167136 1.1 3.9 5.41 

BH6/00 10.88 6 508921 167214 0.6 4.82 5.46 

BH7/00 11.68 6 508933 167315 1.38 4.22 6.08 

BH8/00 9.8 5 508990 167469 0.47 3.42 5.91 

BH9/00 10.00 5.5 509020 167547 0.6 4.5 4.89 

BH10/00 10.32 5 509079 167699 1.5 3.18 5.64 

BH11/00 10.62 6 509194 167692 1.08 4.34 5.20 

BH12/00 10.74 6.5 509229 167515 1.15 4.15 5.44 

BH13/00 10.83 8.2 509308 167444 1.4 6.52 2.91 

BH14/00 10.83 6 509217 167516 1.52 4.08 5.23 
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Borehole Elevation 

(mAOD) 

Hole 

Depth 

(m) 

Easting Northin

g 

Overburden 

thickness 

(m) 

Mineral 

thickness 

(m) 

London 

Clay 

surface 

(mAOD

) 

BH15/00 10.42 6.5 509131 167488 1.11 4.79 4.51 

BH16/00 10.25 5.5 509052 167459 1.0 3.35 5.90 

BH17/00 9.83 5 509274 167689 0.2 4.6 5.03 

BH18/00 10.81 10.5 509405 167439 1.6 8.22 0.99 

BH19/00 9.40 4.5 509802 167590 0.8 2.96 5.63 

BH20/00 10.25 4.3 509735 167657 0.98 2.82 6.45 

BH21/00 10.47 4.5 509662 167733 1.1 2.9 6.47 

BH22/00 8.9 4 509533 167657 2.0 1.3 5.60 

BH23/00 10.26 6 509505 167745 3.0 2.38 4.88 

BH24/00 11.22 5.15 509470 167827 0.42 4.23 6.57 

BH25/00 9.56 8 509753 167523 1.4 6.1 2.06 

 

3.2.10 The borehole logs generally show that the overburden comprises topsoil and sandy silt and 

clay with an average thickness of about 1.4 m. This is consistent with RMC (2000), which gives 

an average of 1.5m. 

3.2.11 RMC (2000) reported that several of the boreholes exposed fill material consisting of mainly 

rubble and clay within the top 1m. The rubble may correspond with the “infilled ground” shown 

on the BGS geological map and Centremaps data at the site, or may have been placed by the 

farmer to prevent deterioration of the access roads. 

3.2.12 The River Terrace Gravels consist of brown / orange fine to coarse sands with sub-rounded to 

sub-angular pebbles and cobbles predominantly composed of flint. Clay and silt lenses are also 

present with localised areas where clay material dominates. 

3.2.13 RMC (2000) reports that the mineral thickness varies between 0.4m and 8.22m with an 

average thickness of 3.8m. 

3.2.14 The River Terrace Gravels consistently rest on stiff grey / brown clay which is interpreted to 

be the London Clay. 
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3.3 Hydrology 

Surface Water features 

3.3.1 Local surface water features are shown on Drawing Number DESID 11. 

3.3.2 The principal surface water feature in the area is the River Thames, which is located about 

400m to the south of the site and flows to the east towards Central London. 

3.3.3 The River Ash, a tributary of the Thames, runs through the site from the north west towards 

the south east where it joins the River Thames about 400m from the site.  

3.3.4 Groundwater level information shows that groundwater flows towards the River Thames, and 

is likely to provide baseflow to the River Thames and the River Ash.  

3.3.5 The area between the site and the River Thames consists of a marina and fisheries which were 

developed in the lakes formed by historical mineral workings. The marina is fed by the River 

Thames. 

3.3.6 A large number of other open water bodies are located in the wider area, also principally in 

historical sand and gravel workings.  

3.3.7 The Queen Elizabeth II Storage Reservoir, Knight Reservoir, Molesey Reservoirs and 

Bessborough Reservoir are all located about 1.4km to the south east of the site and the Queen 

Mary Reservoir is located about 1.5km to the north west.  These reservoirs are believed not 

to be connected to the sand and gravel aquifer. 

 

Surface Water Flow 

3.3.8 CEH (2007) reports that the average flow in the River Thames upstream of the site at Staines 

is 52.48 m3/s and at Walton downstream of the site is 52.78 m3/s. This is consistent with data 

which was provided by the Environment Agency for flow at Walton. 

3.3.9 CEMEX carried out spot flow gauging at two locations on the River Ash on 3 March 2009.  The 

two locations were north of BH11/00 (upstream) and south of BH22/00 (downstream).  (See 

Drawing Number DESID 11 for borehole locations.)  Calculated stream flows were 562 l/s 

(upstream) and 882 l/s downstream – an augmentation of 57% between the locations. 

Surface Water Abstractions 

3.3.10 Surface water abstractions in the vicinity of the site include the following, which are shown in 
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on Drawing Number DESID 11. 

• Two on-site abstractions from the River Ash for spray irrigation (Ref: 28/39/31/0010 

and 28/39/31/0132). 

• 18m to the south of the site from the River Thames (from the marina pool) (Ref: 

28/39/31/0186). 

• Three other abstractions from the River Thames between 500 and 1000m from the 

site. 

Discharge Consents 

3.3.11 There are three consented discharges to surface water within 500m of the site.  Details are 

summarised in Table 5 and the locations are shown on Drawing Number DESID 11. 

 

Table 5: Discharge consents within 500m of Watersplash Farm 

Licence No. National 

Grid 

Reference 

Distance, 

direction 

Location Purpose Receiving 

Water 

CNTM.1688 509100, 

167700 

0m On site Mine/groundwater as 

raised 

River Ash 

TEMP.2170 508900, 

167000 

136m, SW Walton 

Cross 

Sewage discharge – 

pumping station 

River 

Thames 

CASM.0097 510180, 

167620 

360m, E Wheatley’s 

Eyot 

Sewage discharge – 

final/ treated effluent 

River 

Thames 

CASM.0197 510180, 

167620 

360m, E Wheatley’s 

Eyot 

Sewage discharge – 

final/ treated effluent 

River 

Thames 

 

Flood Risk 

3.3.12 According to the maps provided by the Environment Agency, most of the site lies within an 

area of high flood risk Zone 2.  The margins of the River Ash are classified as high risk Zone 

3.  A flood risk assessment was undertaken for the planning application and a summary of this 

can be found in ESI (2017). 

3.3.13 Due to planning authority concerns regarding groundwater flood risk, CEMEX has undertaken 

to install five additional groundwater level monitoring wells around the perimeter of the Site 

as detailed in ESI (2016) and shown on DESID 11. 

 

Surface Water Quality 
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3.3.14 The Environment Agency website has water quality data for the stretch of the River Thames 

between Windsor Sewage Treatment Works and Wey.  The chemical and biological grade 

determined by data obtained from the site is A, meaning of ‘Very Good’ quality (most recent 

data from 2008, Environment Agency website, 2010). CEMEX has carried out surface water 

monitoring at two locations on the River Ash. These are marked as SW1 and SW2 on Drawing 

Number DESID 11 and details are provided on Table 6. 

 

Table 6: Summary of surface water monitoring locations 

Location X Y Description 

SW1 509085 167764 Upstream 

SW2 509644 167512 Downstream 

 

3.3.15 There are no systematic differences in the chemistry of the two monitoring points. The 

combined results of the surface water monitoring for selected determinands are presented in 

Table 7. This table includes all determinands for which there was at least one detection. Graphs 

of surface water concentrations of ammoniacal nitrogen, electrical conductivity, chloride and 

iron are included in Appendix E, which also contains a comprehensive summary of the 

monitoring results for all regularly analysed determinands. 

3.3.16 The results show that the quality of water in the River Ash by Watersplash Farm is relatively 

high. Electrical conductivity is relatively moderate for surface water and this is reflected in 

moderate concentrations for major ions. COD is mostly low, with occasional higher spikes, 

particularly at SW2 (see time series data in Appendix E).  BOD is also low.  Metal concentrations 

are generally low with occasional concentrations above EQS values.  Although cadmium is 

shown as having 89% higher than EQS this is a reflection of the very low EQS compared to 

the detection limit for this determinand. Ammoniacal nitrogen concentrations are mostly low 

with a mean concentration of 0.28mg/l and a 95th percentile concentration of 0.89mg/l. 
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Table 7: Surface water quality in monitoring points around Watersplash Farm 

                        EQS FW  
D

e
te

rm
in

a
n

d
 

N
o

. 
o

f 
R

e
s
u

lt
s
 

U
n

it
 

M
in

 

M
a

x
 

M
e

a
n

 

M
e

d
ia

n
 

S
ta

n
d

a
rd

 D
e

v
ia

ti
o

n
 

5
th

 P
e

rc
e

n
ti

le
 

9
5

th
 P

e
rc

e
n

ti
le

 

#
 >

 L
O

D
 

%
 >

 L
O

D
 

N
o

. 
E

x
c
e

e
d

in
g

 

%
 E

x
c
e

e
d

in
g

 

A
c
ti

o
n

 L
e

v
e

l 

Field / lab parameters                             

Conductivity- Electrical (Field) 180 µS/cm 134 1050 588 628 169 202 800 180 100 0 0 - 

Conductivity- Electrical 20deg 389 µS/cm 402 4530 651 633 214 563 720 389 100 0 0 - 

D.O. concentration 372 mg/l <0.5 14.4 6.38 6.4 3.07 1.5 11.6 364 98 0 0 - 

pH 389 

pH 

units 7 8.8 8.07 8.1 0.256 7.7 8.5 389 100 0 0 - 

pH (Field) 265 

pH 

units 0.14 760 10.7 7.99 46.2 6.78 8.82 265 100 0 0 - 

Temperature (Field) 268 DegC 1.4 25 12.1 11.6 5.23 5.24 20.1 268 100 0 0 - 

Major ions                             

Alkalinity as CaCO3 389 mg/l 27 378 208 207 18.6 188 228 389 100 0 0 - 

Calcium 389 mg/l 32 305 109 107 15.7 94 129 389 100 0 0 - 

Chloride 389 mg/l 36 137 54.6 54.2 10.2 41 70 389 100 0 0 250 

Magnesium 389 mg/l 3.7 28 5.34 5 1.55 4.11 7 389 100 0 0 - 

Nitrate as N 389 mg/l 0.7 13.4 5.8 5.7 1.21 4.2 7.9 389 100 0 0 - 

Nitrogen (total oxidised) as N 32 mg/l 4.37 8.61 6.19 5.63 1.4 4.41 8.51 32 100 0 0 - 

Potassium 389 mg/l <1 18 6.13 6 1.41 4.6 8.04 385 99 0 0 - 

Sodium 389 mg/l 9 86 33.9 33 8.1 23 47 389 100 0 0 170 

Sulphate as SO4 389 mg/l 6 130 51.3 50 10.9 40.9 65 389 100 0 0 400 

Metals                             

Cadmium 129 mg/l <0.0006 0.0018 n.d. n.d. n.d. n.d. 0.001 15 12 115 89 0.00025 
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Chromium 127 mg/l <0.002 <0.002 n.d. n.d. n.d. n.d. n.d. 0 0 0 0 0.005 

Copper 129 mg/l <0.009 0.044 0.00689 n.d. 0.00597 n.d. 0.018 45 35 13 10 0.01 

Iron 131 mg/l <0.23 1.57 n.d. n.d. n.d. n.d. 0.361 16 12 1 1 1 

Lead 129 mg/l <0.006 0.02 0.00436 n.d. 0.00304 n.d. 0.01 23 18 10 8 0.0072 

Manganese 129 mg/l <0.007 89 0.753 0.049 7.83 n.d. 0.192 121 94 0 0 - 

Mercury 29 mg/l <0.0001 <0.0001 n.d. n.d. n.d. n.d. n.d. 0 0 0 0 0.001 

Nickel 127 mg/l <0.003 0.036 0.00353 n.d. 0.00393 n.d. 0.00794 38 30 17 13 0.004 

Zinc 129 mg/l <0.018 0.14 0.0143 n.d. 0.017 n.d. 0.035 55 43 2 2 0.075 

Nitrogen species                             

Ammoniacal Nitrogen as N 389 mg/l <0.06 8.88 0.282 0.14 0.65 n.d. 0.892 344 88 0 0 - 

Nitrite as N 389 mg/l <0.0009 0.515 0.0965 0.07 0.0873 0.023 0.286 387 100 0 0 - 

Other parameters                             

Azinphos-methyl 27 µg/l <0.002 0.014 n.d. n.d. n.d. n.d. n.d. 1 4 0 0 - 

BOD + ATU (5 day) 109 mg/l <1 20 1.53 1 2.26 n.d. 3 58 53 0 0 - 

Chloroform 29 µg/l <1 9 1.14 n.d. 2.37 n.d. 7.4 6 21 0 0 - 

COD (Total) 387 mg/l <11 232 16.2 n.d. 16.6 n.d. 35.7 189 49 0 0 - 

Dichlobenil 29 µg/l <0.002 0.004 n.d. n.d. n.d. n.d. 0.005 3 10 0 0 - 

Mecoprop 25 µg/l <0.04 0.04 n.d. n.d. n.d. n.d. n.d. 1 4 0 0 - 

Simazine 29 µg/l <0.02 0.035 2.6 n.d. 7.83 n.d. 21 5 17 0 0 - 

TOC (filtered) 278 mg/l 1.29 12.9 4.16 4.03 1.26 2.58 5.92 278 100 0 0 - 
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. 
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3.3.17 A small number of organic chemicals have been detected, although none has been found 

above its EQS. No TCE has been detected within the River Ash in any of the 14 samples 

analysed at SW1 and SW2. 

3.3.18 No strong trends are observed over time, except that a number of the major ions (sodium, 

chloride and sulphate) and electrical conductivity fell in early 2006 before rising back gradually 

to a lower peak in early 2012. Since then concentrations have fluctuated with season (Appendix 

E). These fluctuations are probably related to seasonal and longer term changes in flow volume 

in the River resulting in variations in dilution of determinands. 

3.4 Hydrogeology 

Aquifer Classification 

3.4.1 The Sand and Gravel in the area is classified as a “significant Drift aquifer” (Environment 

Agency, 2008) (previously a major aquifer). A significant Drift aquifer is defined as being an 

aquifer in superficial deposits, overlying unproductive strata, which contains important 

groundwater resources. 

3.4.2 The London Clay bedrock is classified among the “unproductive strata”.  These are defined as 

being generally unable to support abstractions greater than 10m3/d and unlikely to provide 

significant baseflow or wetland discharges. 

3.4.3 The Chalk beneath the London Clay is classified as a Principal Aquifer (Environment Agency, 

2008) (previously a major aquifer). 

Aquifer Properties 

3.4.4 It is believed that the hydraulic conductivity of the London Clay is very low and is estimated 

to be in the order of 10-9 m/s.  

3.4.5 Fetter (1994) gives hydraulic conductivity values for well sorted sands ranging from about 0.86 

m/d to 86m/d and gives a range of 8.64 to 864m/d for gravel. 

3.4.6 Hydraulic conductivity values for the Sand and Gravel beneath the site are estimated here 

from grain size analysis data.  CEMEX took 34 samples for laboratory grading analysis testing 

during the site investigation in 2000.  Grading analysis of these samples suggested a mean 

composition of the economic reserve of 53% gravel, 46% sand and 1% fines (RMC, 2000).  
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3.4.7 Hazen (1911) demonstrated that hydraulic conductivity could be related to the square of a 

characteristic dimension of a sediment.  Hazen’s Rule (Fetter, 1994) was used to relate a grain 

size parameter to hydraulic conductivity using the following equation: 

Hydraulic conductivity, k = C x (d10)2 

Where C is a coefficient based on grain size and sorting and 

 d10 is the effective grain size, or grain size at 10% passing. 

3.4.8 The average d10 was about 2.3mm.  A range of C values ranging from those assigned to a 

medium to a coarse sand were applied. This gave a range of hydraulic conductivity of 4,000 

to 7,500m/d.  This is much higher than the ranges given in Fetter (1994) above. It is noted 

that this method is considered to be applicable for an effective grain size of approximately 0.1 

to 3mm. The d10 above is close to the upper end of this range. Although the hydraulic 

conductivity of the sand and gravel is likely to be high the values above are considered to be 

unrealistically high.  

3.4.9 CEMEX carried out a number of slug tests on monitoring boreholes WM1 – WM7 in March 

2009. These tests provided a permeability range of between 13 and 39 m/d. 

3.4.10 Variable head permeability tests carried out in boreholes in the same Gravel formation on the 

nearby site of Kingsmead resulted in permeabilities between 3.4x10-7m/s (0.03m/d) and 

1.6x10 4m/s (13.8m/d)  

3.4.11 Fetter (1994) gives a specific yield range of 20 to 35% for a gravelly sand with a suggested 

average of 25%. 

 

Source Protection Zones 

3.4.12 The site is not located within a source protection zone. 

3.4.13 There are no designated source protection zones within 500m of the site. 

 

Groundwater Levels and Flow 

3.4.14 A total of seven piezometers (WM01 to WM07) were installed in 2000 to allow for the collection 

of groundwater level and groundwater quality data (locations shown in Drawing Number 

DESID 11 and borehole logs are shown in Appendix D). Groundwater level data is available 

from the monitoring piezometers at monthly intervals between June 2000 and July 2017. 

Groundwater level statistics are presented in Table 8 below. Groundwater level hydrographs 
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are presented in DESID 12B. 

 

Table 8  Groundwater level statistics 

Location Average Minimum Maximum Range 

mbgl mAOD mbgl mAOD mbgl mAOD m 

WM1 2.30 8.57 0.62 7.73 3.14 10.25 2.52 

WM2 2.66 8.08 1.81 7.67 3.07 8.93 1.27 

WM3 2.36 8.10 1.48 7.66 2.80 8.98 1.32 

WM4 2.20 8.51 1.27 8.17 2.54 9.44 1.27 

WM5 1.66 8.91 0.79 8.40 2.17 9.78 1.38 

WM6 0.93 9.12 0.38 8.15 1.90 9.67 1.52 

WM7 0.95 8.34 0.38 7.85 1.44 8.91 1.06 

 

3.4.15 Groundwater is generally present at 0.4 to 3.0mbgl with the level falling towards the River Ash 

and the River Thames. This is consistent with water strike observations during drilling which 

generally encountered groundwater strikes between 0.7 and 2.75m below ground level 

(average of 1.8mbgl.). Water strikes for each of the boreholes are shown on the borehole logs 

within Appendix D. 

3.4.16 A spatial plot of groundwater levels on 18 August 2008 is shown in DESID 12B. This indicates 

that groundwater levels flow to the south and south east towards the River Thames and River 

Ash. The hydraulic gradient is relatively shallow at approximately 0.002.  (Calculation using 

the average water levels from Table 8 suggests gradients of up to 0.002 in the west and 

perhaps 0.0014 in the east.) 

3.4.17 Groundwater level ranges during the monitoring period are considered to be small (1.0 to 

2.5m, although the higher end of this range is only experienced very occasionally). This is 

presumed to be due to high storage within the sand and gravel, and the ease of discharge to 

the rivers as soon as water levels rise. 

3.4.18 Spot flow gauging carried out on the River Ash on 3rd March 2009 suggests that the site 

contributes significant baseflow to the river. 

3.4.19 The average saturated thickness of mineral deposit is approximately 3.98m (RMC, 2000). 

Licensed Groundwater Abstractions 

3.4.20 The site is located within the Thames Lower Corridor CAMS area (Environment Agency, 2004) 

which has an “over abstracted” status. 
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3.4.21 Drawing Number DESID 11 shows the inner catchment of a source protection zone (SPZ) 

associated with a water abstraction to be present approximately 550m to the south west of 

the site. The SPZ is associated with Walton pumping station, which is located about 860m 

from the site. However, there is no risk of impact from activities at Watersplash Farm as the 

SPZ is located on Desborough Island, on the opposite side of the River Thames to the site. 

3.4.22 Licensed groundwater and surface water abstractions within 500m of the site boundary were 

provided by Centremaps and the Environment Agency. A map of locations is shown in Drawing 

Number DESID 11 and Appendix C.  

3.4.23 Groundwater abstractions in the vicinity of the site include the following: 

 

Table 9:  Groundwater abstraction licences within 1km of Watersplash Farm 

Licence No National Grid 

Reference 

Point Distance and 

direction 

Purpose 

28/39/31/0009 509220,167500 Watersplash Farm On site Spray irrigation 

28/39/31/0096 509700,167500 Fordbridge Road, 

Sunbury 

5m S General use 

(holiday camp) 

28/39/31/0158 509400,167000 Felix Lane, 

Shepperton 

328m SE General use 

28/39/31/0175 510200,167500 BP Oil Terminal, 

Walton (line of well 

points) 

384m to 577m 

E 

General use 

28/39/31/0056 508400,167100 Shepperton Old 

Allotments 

504m W General farming 

& domestic 

28/39/31/0046 509200,168400 Upper Halliford 507m NW Spray irrigation 

28/39/31/0134 508500,166380 Walton Bridge 

pumping station 

873m SW Potable water 

supply 

28/39/31/0167 510100,168700 Hazelwood Golf Club 

(two boreholes) 

928m & 955m 

NE 

Spray irrigation 

Groundwater Quality 

3.4.24 Groundwater quality monitoring data is available from the seven monitoring boreholes (WM01 

to WM07) between October 2000 and July 2017, with monitoring frequencies ranging between 

monthly and annually for different parameters. 

3.4.25 Summary statistics for groundwater quality are presented in Table 10. A suite of hazardous 

substances is undertaken on an annual basis and only those determinands for which there is 

at least one detection are included in this table.  The results show that groundwater quality 
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water in the Watersplash Farm area is generally good. Nitrogen species (ammoniacal nitrogen 

and nitrate) and manganese are the only ions species showing regular exceedances of the 

drinking water standard (DWS). A small number of organic chemicals have been detected, and 

of these 1,2 dichloroethane and trichloroethene have regularly exceeded the DWS.  However, 

it is noted that the detection limit for dichloroethane is occasionally higher than the DWS and 

there have not actually been any exceedances.
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Table 10: Groundwater quality in monitoring points in and around Watersplash Farm 
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Field / lab parameters                             

Conductivity- Electrical (Field) 620 µS/cm 40.1 1520 742 777 264 134 1094 620 100 0 0 0 

Conductivity- Electrical 20deg 1344 µS/cm 184 44600 915 834 1282 634 1150 1344 100 0 0 0 

D.O. concentration 1308 mg/l <0.5 13.7 3.15 2.7 1.89 1 6.77 1278 98 0 0 - 

Dissolved Oxygen Field (%) 168 % 8.6 79.7 38.8 38.1 16.9 14.6 69.9 168 100 0 0 0 

pH 1343 pH units 5.8 9.3 7.62 7.6 0.326 7.2 8.2 1343 100 0 0 - 

pH (Field) 911 pH units 0.08 780 10.9 7.65 49.8 6.43 8.67 911 100 0 0 - 

Temperature (Field) 925 deg c 6.1 20.9 12.4 12.2 2.34 9.2 16 925 100 0 0 - 

Major ions                             

Alkalinity as CaCO3 1344 mg/l 33.2 1020 270 257 63.7 204 407 1344 100 0 0 - 

Calcium 1344 mg/l 1 286 157 150 35.5 111 224 1344 100 11 1 250 

Chloride 1344 mg/l 13 223 54.3 52 20.2 29.6 87.3 1344 100 0 0 250 

Magnesium 1344 mg/l <0.1 21 9.06 8.31 3.14 5.4 16 1343 100 0 0 50 

Nitrate as N 1344 mg/l <0.3 207 20.1 9.9 20.5 n.d. 54.6 1216 91 634 47 11 

Nitrogen (total oxidised) as N 106 mg/l <0.42 119 19.8 8.9 21.3 n.d. 51.8 95 90 0 0 - 

Potassium 1343 mg/l <1 27 6.07 5.6 3.37 1.8 12 1321 98 0 0 - 

Sodium 1343 mg/l 3.6 97 35.3 31 13.1 21.2 64 1343 100 0 0 200 

Sulphate as SO4 1343 mg/l 9 222 69.4 62 25.8 40.5 123 1343 100 0 0 250 

Metals                             

Arsenic 106 mg/l <0.001 0.006 0.000921 0.0005 0.00108 0.000175 0.0036 21 20 0 0 0.01 

Cadmium 453 mg/l <0.0006 0.004 n.d. n.d. n.d. n.d. 0.0009 46 10 0 0 0.005 
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Chromium 439 mg/l <0.002 0.0402 n.d. n.d. n.d. n.d. n.d. 9 2 0 0 0.05 

Copper 446 mg/l <0.009 0.05 0.00589 n.d. 0.00554 n.d. 0.01 124 28 0 0 2 

Iron 453 mg/l <0.23 5.75 n.d. n.d. n.d. n.d. 0.27 54 12 26 6 0.2 

Lead 446 mg/l <0.006 0.041 0.00449 n.d. 0.0037 n.d. 0.01 80 18 2 0 0.025 

Manganese 446 mg/l <0.007 0.6 0.0995 0.05 0.117 n.d. 0.36 409 92 215 48 0.05 

Mercury 106 mg/l <0.0001 0.0019 0.000127 n.d. 0.000273 n.d. 0.0005 22 21 2 2 0.001 

Nickel 432 mg/l <0.003 0.16 0.00404 n.d. 0.00981 n.d. 0.008 144 33 6 1 0.02 

Zinc 445 mg/l <0.018 0.2 0.0136 n.d. 0.0189 n.d. 0.03 135 30 0 0 5 

Nitrogen species                             

Ammoniacal Nitrogen as N 1344 mg/l <0.04 7.09 0.611 n.d. 1.4 n.d. 4.18 448 33 218 16 0.39 

Nitrite as N 1344 mg/l <0.003 0.607 0.0163 n.d. 0.0406 n.d. 0.0808 563 42 190 14 0.03 

Other parameters                             

COD (Total) 1337 mg/l <11 1510 17 n.d. 46.7 n.d. 36 574 43 0 0 - 

TOC (filtered) 1342 mg/l <0.7 27.5 3.58 3.2 2 1.21 7.5 1332 99.3 0 0 - 

1,2-Dichloroethane 106 µg/l <1 0.1 n.d. n.d. n.d. n.d. n.d. 1 1 26 25 3 

Atrazine 106 µg/l <0.02 0.27 n.d. n.d. n.d. n.d. 7.5 10 9 9 8 0.1 

Azinphos-methyl 99 µg/l <0.002 0.007 n.d. n.d. n.d. n.d. n.d. 2 2 0 0 0.1 

Chloroform 106 µg/l <1 1.6 n.d. n.d. n.d. n.d. n.d. 4 4 0 0 100 

Dichlobenil 106 µg/l <0.002 0.2 n.d. n.d. n.d. n.d. 0.0098 6 6 0 0 - 

Diuron 85 µg/l <0.05 0.98 n.d. n.d. n.d. n.d. 0.098 7 8 0 0 - 

HCH - alpha 99 µg/l <0.003 0.001 n.d. n.d. n.d. n.d. n.d. 1 1 0 0 - 

HCH - gamma 99 µg/l <0.0015 0.002 n.d. n.d. n.d. n.d. n.d. 1 1 0 0 - 
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PCB-118 2,3',4,4',5 - 

Pentachlorobiphenyl 106 µg/l <0.002 0.002 n.d. n.d. n.d. n.d. n.d. 2 2 0 0 - 

Simazine 105 µg/l <0.02 0.08 0.587 n.d. 3.24 n.d. 0.08 24 23 1 1 10 

Terbutryn 98 µg/l <0.02 0.013 n.d. n.d. n.d. n.d. n.d. 1 1 0 0 - 

Tetrachloroethene 105 µg/l <0.1 1 n.d. n.d. n.d. n.d. 0.5 10 10 0 0 - 

Trichloroethene 105 µg/l <1 325 17.6 n.d. 61.1 n.d. 166 42 40 11 10 10 

Trifluralin 105 µg/l <0.03 0.011 n.d. n.d. n.d. n.d. n.d. 3 3 0 0 0.1 
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. 
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3.4.26 Graphs of groundwater concentrations against time are presented in Appendix E for a list of 

chemical parameters. Key observations are discussed here.  

Trichloroethene (TCE) 

3.4.27 TCE concentrations in surface water and groundwater have been recorded annually and are 

presented in Appendix E.  Elevated concentrations were evident in 2000 in piezometer WM05 

and WM06 to the west of the site. Subsequent monitoring has shown that concentrations have 

fallen such that by 2009 they have been below the DWS. Concentrations at WM5 and WM6 

fell from 315 to 5.9µg/l at WM5 and from 325 to 5µg/l at WM6 between 2000 and 2009.  WM5 

has shown a slight increase to 17.1µg/l in the latest sampling round undertaken in October 

2016. 

3.4.28 WM3 (southwest corner of site) and occasionally WM4 (southern edge of site) have also 

produced positive results, but below the DWS. 

3.4.29 Trichloroethene (TCE) is a hazardous substance under the Dangerous Substances Directive.  

The Water Supply (Water Quality) Regulations 2000 have a maximum concentration of TCE of 

10μg/l (WHO 20μg/l). The environmental quality standard (EQS) is 10 µg/l and the drinking 

water standard (DWS) is 10 µg/l (with tetrachloroethene).  

3.4.30 It is noted that the volatile organic compound suite which has been analysed is limited and 

that possible breakdown products of TCE such as vinyl chloride have not been analysed. 

Ammoniacal nitrogen 

3.4.31 Elevated ammoniacal nitrogen concentrations are observed at piezometer WM06 with 

concentrations generally having fallen from about 6mg/l to 4mg/l between October 2000 and 

May 2009 (Appendix E).  Since then concentrations have continued to fall at a lower rate and 

are currently around 3mg/l. This location is in the west of the site. 

3.4.32 The proportion of the ammoniacal nitrogen that is present as free is temperature and pH 

dependent. It is likely that the free ammonia concentrations at WM6 would be above the EQS 

based on the pH values observed at the site but concentrations elsewhere across the site are 

generally likely to pass the EQS.  The ammoniacal nitrogen concentrations are also well above 

the UK Drinking Water Standard for ammonium. 

Other determinands 
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3.4.33 Trace concentrations of some herbicides such as dichlobenil, atrazine, diuron, and simazine 

were detected at some locations. 

3.4.34 Levels of nitrate above the drinking water standard of 11.3mg/l as N have been encountered 

in all boreholes, although rarely in WM4, and WM6, and most frequently at WM2 and WM3. 

The high nitrate may be due to the current agricultural use of Watersplash Farm. There is no 

EQS for nitrate.  

3.4.35 Electrical conductivity, calcium and sulphate concentrations are consistently higher at WM2, 

WM3 and WM6 than other boreholes. 

3.4.36 Levels of manganese above the drinking water standard of 50 µg/l have been encountered in 

all boreholes. There is no EQS for manganese. 

3.4.37 One or two groundwater samples from most boreholes failed the EQS for iron of 1mg/l.  

3.4.38 It is noted that no information is available for hydrocarbons. Possible sources of hydrocarbon 

contamination are historical landfills discussed above. 

3.5 Receptors and Compliance Points 

Groundwater 

3.5.1 The nature of the waste to be deposited on the site will ensure that no discernible 

concentrations of hazardous substances will enter the groundwater.  

3.5.2 On completion of landfilling at the facility, the local flow regime is expected to be similar to 

the current pattern.  The sand and gravel at the site will have been replaced by lower 

permeability materials, which will tend to increase the hydraulic gradient.  The direction of 

flow will remain southerly to south westerly, towards the rivers.  For non-hazardous pollutants, 

the primary receptors are taken to be groundwater on the southern and eastern (downstream) 

site ownership boundaries. The risk of impact on groundwater is further investigated in the 

Hydrogeological Risk Assessment. 

Surface Water 

3.5.3 Runoff from the surface of the landfill will discharge to perimeter swales which will encourage 

infiltration to groundwater.  Some runoff will occur into the River Ash which runs through the 

site.  The River Ash will also receive direct discharge from groundwater, given that the site lies 

on both banks.  
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3.5.4 The risk of impact on the river is further investigated in the Hydrogeological Risk Assessment. 

Landfill Gas Risk Assessment 

3.5.5 A Landfill Gas Risk Assessment has not been prepared for Watersplash Farm, as the Landfill 

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

hazard. Nevertheless, a Landfill Gas Risk Assessment Screening exercise has been undertaken 

to assess the potential risks associated with Landfill Gas migration from the site and is provided 

within this Environmental Permit application as Appendix G. 

Amenity 

3.5.6 The receptors identified in Table 2 of the Environmental Risk Assessment (Appendix D of the 

main application), have been considered in the Environmental Risk Assessment. 
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4.0 Pollution Control Measures 

4.1 Site Engineering 

Groundwater Management 

4.1.1 As a function of the planning permission, and to ensure that contamination from surrounding 

historical land uses is not drawn into the site, no dewatering of the site is permitted. Due to 

the inert nature of the wastes deposited, no groundwater management system will be 

employed at the site.  

 

Geological Barrier 

4.1.2 The site will benefit from a natural geological barrier at the base of the sand and gravel 

excavation which is underlain by London Clay. It is considered that this natural barrier provides 

the requisite depth and impermeable characteristics in order to satisfy the requirements of the 

Landfill Directive.  

4.1.3 An artificial sidewall geological barrier will be provided around the perimeter of the site in each 

phase, working in a west to east direction, with construction at least 25m ahead of landfilling. 

Consideration has been given to the excavation of the underlying London Clay in order to form 

the geological barrier, however, to utilise the London Clay at the base of the site would require 

dewatering which will not be permitted under the planning permission and as such it is 

anticipated that there will be isolated pockets of standing groundwater within the excavation 

void.  

4.1.4 The sidewall geological barrier will be constructed from selected imported wastes, which will 

have sufficient clay content capable of achieving the required properties for the geological 

barrier. 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’.  

4.1.5 Materials selected for incorporation in the geological barrier above water will be capable of 

being spread in thin layers using earthmoving plant and tracked in, without heavy compaction, 

to form a barrier at least 15m wide with a permeability of 1 x 10-6m/s or less to achieve 

equivalence with the Landfill Directive requirements.  

4.1.6 Barrier material for disposal below water will initially be deposited on a plateau at 

approximately the original ground level to allow inspection, and will then be bulldozed over an 
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advancing face into the water. If any unacceptable barrier material is discovered, and is 

suitable as inert fill, it would be stockpiled or placed in accordance with waste placement 

procedures. Barrier slopes below the water table will form at a natural angle of repose and will 

be allowed to consolidate under gravity alone. Vehicles delivering material to the site will not 

be permitted to travel within 10m of the face to ensure that the slope is not surcharged.  

4.1.7 Once the level of the barrier is above groundwater level, the material can be compacted by 

multiple passes of earthmoving equipment. 

4.1.8 The geological barrier will be a minimum of 20m wide at the base and will sit directly on top 

of the London Clay (as the gravel reserve will have been fully excavated). At CEMEX’s 

Coldharbour Lane landfill, the Environment Agency has accepted a 20-40m wide overburden 

mound as a geological barrier which had been placed directly on top of London Clay. The 

overburden separated the landfill waste from the adjacent natural ground (principal aquifer). 

4.1.9 The geological barrier deposited below the water table will be compacted under self-weight 

and as additional waste is placed on top. An estimate of the time for 90% consolidation has 

been made assuming that the Coefficient of Consolidation (cv) of the waste is equivalent to 

25m2/year. This is a typical value adopted for London Clay (from which it is likely much of the 

barrier will be derived). The assumption is therefore considered to be very conservative as the 

permeability of the waste will be higher than undisturbed London Clay allowing more rapid 

consolidation. The calculation indicates that 90% settlement will occur within 1 year of 

completion, which is within the aftercare period for the landfill. Any settlement hollows that 

appear as a result of consolidation of the waste mass can therefore be remediated by local 

filling and/or grading during the aftercare period.  

4.1.10 CQA of the barrier will be achieved through a combination of the following:  

 

• Chemical suitability - review of site investigation information and Waste Information 

Form provided by the customer;  

• Physical suitability (prior to import) using Chart 1 (Appendix F) - review of site 

investigation information and Waste Information Form provided by the customer;  

• Physical suitability (on arrival at site) using Chart 1 (Appendix F)- visual inspection 

including a field strength and plasticity test as per Chart 1;  

• Visual inspection of each load on tipping, prior to incorporation into the geological 

barrier;  

• Area completed each week recorded via a GPS coordinate and source of material 
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identified and mapped on a barrier location plan;  

• Topographic surveys in accordance with the environmental permit;  

• Periodic independent CQA visual inspection and site record check throughout 

construction period; 

• In-situ permeability testing to demonstrate equivalence;  

• Identification of works or procedures that do not comply with the requirements of 

the CQA Plan – ‘Non-Conformances’;  

• Recording of remedial works undertaken to rectify ‘Non-Conformances’; and  

• Provision of CQA Completion Reports including full records of all inspections, checks 

and testing carried out including records demonstrating the compliance of the works 

and records of any or outstanding ‘non-conformances’ as appropriate.  

4.1.11 It is considered that the CQA method described above in combination with the following 

processes is sufficient for CQA of the geological barrier, above and below the water table:  

 

• Minimum 15m thickness of the geological barrier;  

• Source evaluation;  

• Waste acceptance procedures;  

• Duty of care testing; and  

• HRA (modelled without a barrier).  

 Capping 

4.1.12 In accordance with the requirements of the Landfill Directive, an engineered cap (clay or 

plastic) is not required. On completion of filling to final levels, the agricultural areas proposed 

in the restoration plan will be capped with 1m of restoration soils comprising not less than 

0.3m of topsoil.  

4.2 Restoration  

4.2.1 The application site is presently in agricultural use and it is the intention of CEMEX to restore 

the site back to agricultural use as detailed in the restoration scheme (Drawing Number 

P3/648/9).  

4.2.2 The restoration scheme has been designed to reinstate the majority of the site to original 

ground levels for agricultural use and to create an area of lower level wetland to the south 
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east of the site. The wetland will comprise wet woodland, reedbed and aquatic margins around 

the silt ponds that have been proposed as part of the planning application (reference 

SP12/01487).  

4.2.3 During the site’s operational phase, the silt pond area will have bays and promontories as well 

as graded wet silt to encourage diverse aquatic vegetation with submerged, emergent and 

marginal species.  

4.2.4 In order to achieve optimum levels of self-sustainability it is intended the habitat creation will 

involve an element of natural colonisation from local sources. However, for the wetland areas, 

aquatic species will be planted in the initial stages of the site aftercare period around the 

southern edge of the proposed lake area to accelerate the integration of the restoration into 

the surrounding area.  

4.2.5 Where possible, existing landscape and ecological features will be retained to maximise the 

biodiversity value of the site and for rapid integration of the restored site into its surroundings. 

4.2.6 As mentioned in Section 4.1.12, the site will be restored with 1m of restoration soils comprising 

not less than 0.3m of topsoil material which is equivalent to approximately 75,100m3. The 

waste codes that will be used for the restoration of the site are provided in Table 11 below. 

 

Table 11: Proposed Waste Codes for Final Restoration 

EWC 

Code 

Description 

17 Construction and Demolition Wastes (Including excavated soil from 

contaminated sites) 

17 05 Soil (including excavated soil from contaminated sites), stones and 

dredging spoil 

17 05 04 Soil and stones other than those mentioned in 17 05 03 

19 Wastes from Waste Management Facilities, Off-site Waste Water Treatment 

Plants and the Preparation of Water Intended for Human Consumption and 

Water for Industrial Use 

19 12 Wastes from the mechanical treatment of waste (for example sorting, 

crushing, compacting, pelletising) not otherwise specified 

19 12 09 Minerals (for example sand, stones) 

20  Municipal Wastes (Household Waste and Similar Commercial, Industrial and 

Institutional Wastes) Including Separately Collected Fractions 

20 02 Garden and park wastes 

20 02 02 Soil and stones 

 

4.2.7 Details of the final post settlement restoration contours are provided in Drawing Number 

P3/648/9. 
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4.3 Surface Water Management 

4.3.1 The surface water management strategy for the site is divided into three stages as summarised 

below. 

4.3.2 Whilst the mineral is being dug, incident rainfall will drain to ground.  Noise bunds will be 

constructed around the perimeter of the Site and runoff from these on the external face will 

be directed to swales.  The swales are designed to store excess water and allow infiltration to 

ground. 

4.3.3 Once the geological barrier has been constructed for a phase, incident rainfall may no longer 

be able to drain to ground. CEMEX will pump surface water and discharge into an adjacent 

phase that does not have the geological barrier constructed.  Water quality testing will be 

undertaken to ensure it is suitable for discharge. 

4.3.4 After restoration, surface water drainage across the facility will be controlled by the gradient 

of the final landform. Surface water will drain naturally to the perimeter of the Site where it 

will be directed to perimeter swales and infiltrate to groundwater.  

4.3.5 The River Ash will be monitored during the operational and aftercare phases. The locations of 

proposed surface water monitoring points for the facility are shown in Drawing Number DESID 

11. 

4.4 Post Closure Controls (Aftercare) 

4.4.1 Aftercare would be carried out for a period of 5 years following the completion of restoration 

of any phase and will provide for the management of the soil resources to establish sustainable 

agricultural use. Details of the aftercare scheme are provided below and have been provided 

as part of the planning application (reference SP12/01487).  

4.4.2 An annual site meeting between CEMEX, the Mineral Planning Authority and the Department 

for Environment, Food & Rural Affairs (DEFRA) will be held in November of each year of the 

aftercare period, or at a time to be agreed. The performance of the previous year’s aftercare 

will be reviewed and the detailed programme will be agreed for the following year.  

4.4.3 Detailed site records of the aftercare programme will be kept and made available to the Mineral 

Planning Authority two months in advance of the annual aftercare site meeting.  

4.4.4 Any amendments to the aftercare steps will be agreed in writing between CEMEX and the 
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Mineral Planning Authority.  
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5.0 Monitoring 

5.1 Weather 

5.1.1 Details regarding meteorological monitoring are provided in the Environmental Management 

and Monitoring Plan (Appendix H of the main application). 

5.2 Gas Monitoring Infrastructure 

5.2.1 A total of 7 perimeter combined gas and groundwater monitoring wells are provided at the 

site. The location of these boreholes is provided in RMC drawing reference TQ0976/400. 

5.2.2 A total of 50 in waste gas monitoring boreholes will be installed following the completion of 

each landfill cell in order to monitor the levels of gas produced by waste mass in accordance 

with the requirements of Environment Agency’s Technical Guidance Note LFTGN03 and the 

Landfill Directive. The location of the in waste gas monitoring boreholes is provided on Drawing 

Number CEM/A104530/BH/01.  

5.3 Gas Monitoring 

5.3.1 The boreholes will be monitored monthly throughout the operational phase of the landfill and 

every six months during the aftercare period. 

5.3.2 Further details regarding the monitoring of landfill gas is provided in the Landfill Gas is provided 

in the Environmental Management and Monitoring Plan (Appendix H of the main application). 
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6.0 Site Condition Report 

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

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

permanent deposits of wastes’. However, in accordance with the EA’s Regulatory Guidance 

Note RGN 9 – Surrender, a SCR is required for areas within a permitted facility that will not be 

used for the permanent deposit of waste.  

6.0.2 As such, a SCR has been prepared in relation to these areas using the EA’s H5 SCR Template. 

A copy of the SCR is provided as Appendix K of the main application.  
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Drawings 

 
CEM/A104530/LOC/01 – Site Location 

 

P3/648/9 – Final Restoration 

 

P3/648/8a-h – Method of Working Phases (8 Drawings) 

 

DESID 9 – Regional Geology 

 

DESID 11 – Local Hydrogeology and Hydrology 

 

DESID 12A – Groundwater Levels Hydrographs 

 

DESID 12B – Groundwater Contours for May 2016 

 

CEM/A104530/BH/01 – In Waste Borehole Locations 
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Appendix A – Working Plans (Geological Barrier) 
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Appendix B – Wind Rose for Heathrow 
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Appendix C – Centremaps Geology Report 
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Appendix D – Borehole Logs 
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Appendix E - Groundwater Concentrations 

(January 2000 – January 2017) 
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Appendix F - Flowchart for the selection of 

suitable material for the construction of a 

geological barrier 

 
 


