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1 Introduction 
Greengate Energy Recovery Limited (GERL) (the Applicant) is applying to the Environment Agency 
(EA) under the Environmental Permitting Regulations (EPR’s) for an Environmental Permit (EP) to 
operate an Energy from Waste (EfW) plant, to be known as Greengate Energy Recovery Facility. The 
Facility would comprise waste incineration facilities together with an associated electrical 
connection. 

1.1 Project Description 

A detailed description of the Facility is presented in Section 1.4 of the supporting information. 

The Facility would be located at the Greengate Works site in St Helens, and would contain a waste 
reception; waste storage; water, fuel oil and air supply systems; furnace; boiler; steam 
turbine/generator set; facilities for the treatment of exhaust gases; on-site facilities for treatment 
or storage of residues and waste water; stack; and devices and systems for controlling combustion 
operations and recording and monitoring conditions. 

1.2 The Site 

The site is located in an industrial area and bounded by the existing Pilkington Greengate Works 
(glassworks) buildings to the north-west, greenfield land (Ravenhead Nature Park) to the south-
west and south-east, and the Ravenhead retail park to the north-east. Once operational, the Facility 
will be accessible via Sutton Heath Road and the A570/Sherdley Road Junction.  

The nearest residential properties lie approximately 250m north-west of the application site, whilst 
a caravan site is located approximately 400m to the south-east. The nearest residential properties 
to the south-west lie at approximately 400m from the Facility. 

The proposed development will be located on land leased within the Greengate Works site from 
Pilkington. The Facility (which will cover an area of approximately 1.5 ha) is currently occupied by a 
number of different uses, including a ground level car park, administration and security buildings, 
and access routes to the Greengate Works operational buildings. As part of the development of the 
site, any existing structures will be cleared and removed from the site.  

The land on which the Facility will be located is known to have previously been occupied by colliery 
activities, including historical clay pit excavations. 

1.3 The Objective 

The objective of this report is to provide details of the existing ground conditions for the land within 
the Installation Boundary. 

This report uses the following background information from ‘Volume 3, Technical Appendix G’ of 
the Environmental Statement to report on the baseline ground conditions within the installation 
boundary: 

• SWECO (2018) “Geology & Soils Desk Top Assessment – Greengate Energy Recovery Project” 
(the ‘desk study’) (Appendix A); and 

• SWECO (2018) “Ground Investigation Report – Geotechnical and Geoenvironmental – 
Greengate Energy Recovery Facility” (the ‘ground investigation’) (Appendix B). 

The report: 
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a. considers the proposed activities to be carried out at the site; 

b. identifies any land contamination risk the activities pose that may be linked to previous 
pollution events; and 

c. provides a baseline for the existing ground conditions. 

The report will present details on the following: 

a. geology; 

b. hydrogeology; 

c. hydrology and flooding; 

d. historical and present land use; and 

e. existing ground conditions. 

Drawings can be found in Appendix A of the Environmental Permit Application, including but not 
limited to the following: 

• site location plan; 

• installation boundary drawing; 

• emission points drawing; and 

• process schematics. 
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2 Desk Study Information 

2.1 Geology, Hydrogeology & Hydrology 

2.1.1 Geology 

The desk study and ground investigation indicate that the solid geology within the installation 
boundary is as summarised in Table 2-1 below: 

Table 2-1: Site Geology 

Lithology Description 

Artificial Ground Made Ground 

• Encountered 0 – 21.1m bgl 

• 0.5 – 21.1m thick 

Superficial Deposits Glacial Till (late Devensian age) 

• Encountered 0.5 – 4.3m bgl 

• 0.5 – 2.5m thick 

Bedrock Pennine Middle Coal Measures 

• Encountered 1.7 – 55m bgl 

• 9.95 – 50.8m thick 

Coal Seams 

• St Helens seam 

– Western site boundary  

– Encountered 5 – 25m bgl  

– 0.5 – 0.8m thick 

• New mine seam 

– West of St Helens seam 

– Encountered 20 – 40m bgl 

– 0.9m thick 

• Bottom Yard mine seam 

– West of new mine seam 

– Encountered 30 – 50m bgl 

– 0.7m thick 

2.1.2 Hydrogeology 

The desk study indicates that the hydrogeology within the installation boundary is as follows: 

• Two distinct groundwater bodies are present. 

• The application site is underlain by a superficial Undifferentiated Secondary Aquifer. This is in 
turn underlain by a Secondary A aquifer within the Pennine Middle Coal Measures Formation 
bedrock. 

• The superficial aquifer is described as high vulnerability and easily able to transmit pollution to 
groundwater. 
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• The Envirocheck report carried out as part of the desk study categorised the site area as having 
potential for ‘groundwater flooding of property situated below ground level’. 

• It is noted that mine water from the underlying coal measures tends to be ferruginous and 
acidic, however locally supplies of reasonable quality have been obtained. 

• The site is not located within any part of a Source Protection Zone (SPZ), Drinking Water 
Safeguard Zone or Drinking Water Protected Area. 

• Perched water is present across the application site. Shallow superficial groundwater was 
identified locally and as discontinuous. This was considered representative of perched water 
contained within made ground and glacial till deposits. 

– The maximum level of superficial groundwater recorded falls well below the elevation of 
the nearby surface water drainage receptor. This is therefore not considered a feasible 
pathway for the migration of pollutants to the nearest surface water receptor. 

It is also stated that local and regional (bedrock) groundwater flow is likely to follow the topography 
i.e. in a southernly direction towards the River Mersey. 

The ground investigation concluded that the groundwater level across the site was typically 
between 10 – 12m bgl. 

2.1.3 Hydrology and Surface Waters 

Approximately 500m north/northeast of the site lies the disused St Helens canal. 

Approximately 300m to the northwest of the installation boundary an existing surface water pond, 
and approximately 500m southwest from the installation boundary lies a reservoir. 

The desk study notes an unnamed water body 22m east of the site (stated as being assumed surface 
drainage of the adjacent landfill cap), which flows into a small pond 400m east of the site. Beyond 
this lies a small lake labelled as Grove’s Dam. 

The nearest main water courses lie approximately 1.5km to the north-east of the site, with 
Hardshaw Brook flowing into Sankey Brook. Both were assessed as ‘moderate’ in status by the EA 
in 2016, with good chemical classification and moderate ecological status. 

The site is located in the Sankey operational catchment (Mersey Lower management catchment) of 
the North West River Basin District.  

The site is located within Flood Zone 1 and so is at low risk of flooding. 

The site is generally at elevations between 35m AOD and 44.5m AOD, with a downward gradient 
towards the northwest. A vegetated mound with a maximum elevation of approximately 64m AOD 
lies immediately south of an existing administration building located on the site. 

2.2 Pollution History 

2.2.1 Historical Land Use within the Installation Boundary 

The Desk Study describes the site history (based on Ordnance Survey mapping data) as follows: 

• 1849 – 1850 – The site is pastoral land, with Burtonhead farm present to the southeast 
boundary of the site. The site is on the edge of an industrial area, with Ravenhead glassworks 
600m to the west and Ravenhead colliery and copper works 4000m north. Sutton and 
Burtonhead collieries are approximately 400m east of the site. Several old coal pits are present 
in the surrounding area to the north, northeast and south of the site. 
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• By 1892, Liverpool & St Helens Colliery lie to the east of the site, with Liverpool & St Helens 
Brickworks to the west. A tramway connects the brickworks and the colliery. Another colliery, 
Phoenix Colliery, encroaches on the northern boundary of the site and includes spoil heaps. A 
railway runs from the southwest to the northeast approximately 300m away parallel to the 
western boundary of the site. A Pipe and Brick Works is located 100m to the northeast, and a 
colliery 400m east of the site (identified as Ravenhead Colliery). 

• 1907 – 1908 – The tramway connecting the brickworks with Liverpool & St Helens Colliery is no 
longer in use, and Liverpool & St Helens Colliery is labelled as disused. Phoenix Colliery is noted 
as ‘old shafts’. Clay pit excavations encroach on to the southern boundary of the site. By 1908, 
the map annotates a shaft in the centre of the site, and two structures associated with the 
Liverpool & St Helens Colliery along the eastern boundary. New material transport tramlines 
are present linking clay pits to the south of the site to Liverpool & St Helens Brickworks. 

• 1928 – There is now a greater extent of material transport tramlines. The brickworks to the 
west of the site is now noted as ‘Old Teapot Brickworks’. Phoenix Colliery is now labelled as 
Phoenix Foundry. The wider area is dominated by heavy industrial works including glass works, 
collieries and unspecified works. 

• 1950 – Not much change has occurred, aside from the expansion of the clay pits to the south 
and east of the site. The material transport tramlines are no longer present. 

• 1974 – All the clay pits appear to have been filled apart from those encroaching the site from 
the east. 

• 1978 – The brickworks to the west of the site is no longer visible. 

• 1981 – All the clay pits have now been filled. The site is now dominated by the current existing 
car park and administration building. Regarding the wider area, the Ravenhead works has filled 
the land west of the site between the site and the railway, and includes buildings, tanks and an 
electricity substation. 

• 1994 – Ravenhead works has expanded eastwards up to the western site boundary. 

• 2002 – Industry in the wider area is seen to be declining and replaced with residential 
properties. However, immediately west, north and northeast around the site is still occupied by 
works or factories. A power station is noted approximately 250m to the north of the site. The 
former clay pits east of the site are denoted as Ravenhead Nature Park. 

• 2014 – 2018 – Little change is noted within the site boundary. 

2.2.2 Historical Incidents 

The Envirocheck report carried out as part of the desk study indicates that there are no pollution 
incident records or prosecutions either on the site or within 50m of the installation boundary.  

In relation to historical incidents which have occurred outside of the installation boundary, there 
are  

• two enforcement and Prohibition Notices between 501 – 1000 m of the installation boundary; 

• fourteen Pollution Incidents to Controlled Waters between 251 – 500m of the installation 
boundary; 

• fourteen Pollution Incidents to Controlled Waters between 501 – 1000 m of the installation 
boundary; 

• one Prosecution Relating to Authorised Processes between 501 – 1000 m of the installation 
boundary; and 



Greengate Energy Recovery Limited  

 

13 June 2019 Site Condition Report 

S2407-0320-0003KLH Page 9 

 

• four records on the Substantiated Pollution Incident Register between 501 – 1000 m of the 
installation boundary (these include pesticides/biocides, crude sewage, natural ochre and an 
unidentified pollutant) 

The Pollution Incidents to Controlled Waters include the release of fuel oil, diesel, industrial 
effluent, sewage, rubble, metalliferous pollutants, organic wastes, runoff from the washing and 
dewaxing of vehicles and other unknown pollutants to local watercourses such as Sankey Brook or 
St Helens Canal.  

2.2.3 Historical Pollution Potential 

Potential historical contamination sources on-site include Made Ground associated with infilled 
former clay pits (including landfill), surface wastes associated with mining activities, tanks from 
industrial uses and the old tramway. These are described as follows: 

• The Made Ground associated with the infilled pits is described as being likely to be composed 
of inert materials, however the possibility of galligu waste in these fills is highlighted.  

• The Ravenhead Quarry landfill was known to accept a variable range of wastes, and hence 
introduces the associated possibility of hydrocarbon, asbestos, inorganics and metal 
contamination. Landfill leachate and ground gases may be present from the Ravenhead site, 
however it is noted that systems have been put in place to manage this risk. 

• It is possible that spoil from mine workings was used to infill the former clay pits, with the mines 
themselves presenting risks of ground instability and ground gas. Associated potential 
contaminants include asbestos, metals, inorganics, hydrocarbons and ground gas. 

• Former tanks identified both on and immediately adjacent to the site introduce the potential 
for contamination from leaks. Although the content of the tanks is unknown, pollutants could 
include hydrocarbons, organic solvents and other liquids. 

• Rail sidings and tram lines are also associated with the presence of Made Ground (and 
associated contamination) across the site. 

The desk study indicates that the site is located within a Development High Risk Area due to 
potential instability from coal mining related features. It is possible that this ground instability could 
have the potential to affect transport of pollutants through the ground and/or groundwater. 

The Envirocheck report carried out for the desk study lists one COMAH site and one Planning 
Hazardous Substance Consent between 501 – 1000 m of the site. 

2.2.4 Environmental Permits 

The Envirocheck report carried out as part of the desk study indicates that there are no IPPC or 
LAPPC registrations within 50m of the site. 

In relation to the permits which have been granted for processes outside of the installation 
boundary, there are: 

• two IPC registrations between 251 – 500 m of the installation boundary; 

• eight IPC registrations between 501 – 1000 m of the installation boundary; 

• seven IPPC registrations between 501 – 1000 m of the installation boundary; 

• one LAIPPC within 250 m of the installation boundary; 

• one LAIPPC between 251 – 500 m of the installation boundary; 

• five LAPPC registrations within 250m of the installation boundary; 
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• two LAPPC registrations between 251 – 500 m of the installation boundary; and 

• eleven LAPPC registrations between 501 – 1000 m of the installation boundary. 

2.2.5 Groundwater Abstractions 

The Envirocheck report describes there being no recorded licensed groundwater abstractions 
within a 500m radius of the site. There is one listed groundwater abstraction between 501 – 1000m 
of the site. 

2.2.6 Surface Water Abstractions and Discharges 

Data on previous surface water abstractions and discharges between 250m of the site was obtained 
from the desk study and is summarised in Table 2-2 as follows: 

Table 2-2: Surface Water Abstractions 

Distance and direction from site (m) Details 

47 m NE Discharge consent for cooling water from the 
Pilkington Plant to Hardshaw Brook – now 
revoked. 

63 m NE Discharge consent for cooling water from the 
Pilkington Plant to Hardshaw Brook – now 
revoked. 

106 m NW Discharge consent for boiler blowdown 
effluent from Pilkington plant to Hardshaw 
Brook – now revoked. 

235 m SE Discharge consent for process water from 
Pilkington plant to Hardshaw Brook – still 
active. 

(5 previous consents at same location revoked 
due to being out-of-date). 

It can be seen that there are no consents for water abstractions within 250m of the installation 
boundary. However, the report lists 10 abstraction consents between 501 – 1000m of the 
installation boundary and 2 abstraction consents within 2km of the installation boundary. Only one 
of these consents is for the abstraction of groundwater, with the rest relating to the abstraction of 
surface water, river water and canal water. 

In addition, there are 37 further discharge consents between 251 – 1000m of the installation 
boundary, all now revoked or lapsed apart from the following: 

• a discharge consent 629m NW of the site for trade effluent to HMIP Authorisation Outlet from 
the Pilkington plant, with consent subsequently replaced by IPC Authorisation; 

• a discharge consent 683m NE of the site for ‘discharge of other matter – surface water’ from 
The World of Glass (St Helens) Ltd to Hardshaw Brook; 

• a discharge consent 683m NE of the site for process water from The World of Glass (St Helens) 
Ltd to Hardshaw Brook; 

• a discharge consent 718m NE of the site for storm/overflow water from the Pilkington plant to 
Hardshaw Brook; 

• a discharge consent 798m NE of the site for ‘mine/groundwater as raised’ from St Helens 
Metropolitan Borough Council coal mine to Hardshaw Brook; 
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• a discharge consent 863m N of the site for storm sewage overflow from United Utilities to 
Windle Brook; and 

• a discharge consent 943m NE of the site for process water from St Helens Metropolitan Borough 
Council coal mine to Hardshaw Brook. 

2.2.7 Landfill Sites 

The Envirocheck report carried out as part of the desk study identified the following landfills and 
waste management sites in the vicinity of the site boundary: 

Table 2-3: Landfill and waste management sites 

Type of waste site Number of sites 

On site 0 – 250m 251 – 
500m 

501 – 
1000m 

BGS Recorded Landfill Sites - 2 - 2 

Historical Landfill Sites 1 5 6 3 

Licensed Waste Management Facilities - 1 1 5 

Local Authority Landfill Coverage 2 n/a n/a n/a 

Local Authority Recorded Landfill Sites 1 2 3 2 

Registered Landfill Sites - 4 - 5 

Registered Waste Transfer Sites - 3 1 1 

Registered Waste Treatment or Disposal Sites - 1 - 3 

The desk study identifies that the southern section of the site was a historical landfill – Teapot Brick 
Pit. EA records also identify 2 historic landfills within 7m to the southeast (both relating to 
Ravenhead Quarry), and a further 3 within 250m; Ravenhead Quarry Extension to the south, Lyons 
Yard to the northeast and further parts of Ravenhead Quarry to the northeast. Roughdales Quarry 
Landfill is noted to lie just over 300m to the south of the site. 

BGS landfill records note a landfill 10m to the southeast (related to Ravenhead Quarry), and another 
25m to the southwest (related to the Old Teapot Quarry). 

Local Authority and historical mapping records indicate a landfill 13m to the southeast and one 95m 
to the south of the site, related to Ravenhead Quarry. 

Ravenhead Quarry accepted a mix of wastes including special waste and liquid and sludge wastes 
between 1971 and its closure in 1989. The Ravenhead site is noted to have had gas and leachate 
management in place. 

It should also be noted that Veolia Environmental Services hold a current Waste Management 
License for a non-hazardous and hazardous HWA site (Household Waste Amenity) approximately 
241m north east of the site. 
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3 Previous Contamination and Site 
Investigations 

3.1 Site Investigations 

EA guidance note titled ‘H5: Site Condition Report – Guidance and Templates’, dated April 2013, 
states that “where a facility involves the use, production or release of RHS” a baseline report must 
be submitted as part of the application Site Condition Report (where RHS = relevant hazardous 
substances). 

A previous site investigation was conducted by Wardell and Armstrong in 1989. This consisted of 
24 percussion boreholes towards the south of the installation boundary, extending into a hill 
composed of Made Ground. At the time of writing this report, the chemical data from the boreholes 
was not available for analysis. 

A program of site investigation works was undertaken by Central Alliance Ltd between 13/12/2016 
– 23/06/2017. The work included 10 cable percussive boreholes, 11 rotary boreholes, 4 dynamic 
sampling boreholes, 6 trial pits, and geotechnical/geo-environmental testing of soil, water and gas 
samples. 

At the time of writing this report, only one site investigation report was available for baseline data 
on the land within the site boundary: 

• SWECO (2018) “Ground Investigation Report – Geotechnical and Geo-environmental – 
Greengate Energy Recovery Facility”. 

3.1.1 SWECO (2018) “Ground Investigation Report – Geotechnical and 
Geoenvironmental – Greengate Energy Recovery Facility” 

A program of site investigation works was undertaken by Central Alliance Ltd between 13/12/2016 
– 23/06/2017. The work included 10 cable percussive boreholes, 11 rotary boreholes, 4 dynamic 
sampling boreholes, 6 trial pits, and geotechnical/geoenvironmental testing of soil, water and gas 
samples. 

3.2 Soil Contamination Monitoring & Results 

A summary of the soil pollutant concentrations reported in the site investigation is presented in 
Table 3-1 below, alongside soil leachate concentrations presented in Table 3-2. Only one set of 
leaching tests was reported in the site investigation. 

Table 3-1: Summary of pollutant concentrations in soil 

Analyte Units Min Value Max Value 

General 

pH N/A 4.8 12.61 

Chloride (aq) mg/l <0.3 217.2 

Chloride 2:1 Extract g/l <0.002 0.015 

Nitrate as NO3 (aq) mg/l <1 13 

Sulphate as SO4 (aq) mg/l 9.2 1584.54 
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Analyte Units Min Value Max Value 

Total Sulphur % 0.03 3.8 

Total Sulphate % 0.06 12 

Sulphide mg/kg <10 - 

Sulphide mg/l <0.01 - 

Chloride  mg/kg <2 1512 

Free Cyanide mg/kg <0.5 - 

Total Cyanide mg/kg <0.5 4.1 

Free Cyanide mg/l <0.005 0.009 

Total Cyanide mg/l <0.005 0.042 

Organic Matter % <0.2 36.1 

Thiocyanate mg/kg <0.6 101.1 

Thiocyanate mg/l <0.02 0.11 

Ammoniacal Nitrogen 
as NH4 

mg/l <0.03 1.74 

Nitrate as N mg/kg <2.5 - 

Total Organic Carbon % 1.63 - 

Dissolved Organic 
Carbon 

mg/l <2 12 

Asbestos N/A Detected - 

Metals 

Hexavalent chromium mg/kg <0.3 2.1 

Chromium III mg/kg 8.1 74.7 

Magnesium (aq) mg/l <10 33 

Arsenic mg/kg 2.4 310.6 

Arsenic Diluted x5 mg/kg 267.9 1790 

Arsenic Diluted x20 mg/kg 4182 - 

Arsenic Diluted x50 mg/kg 4892 5951 

Arsenic Diluted x10 mg/kg 3725 - 

Cadmium mg/kg <0.1 3.7 

Chromium mg/kg 8.1 74.7 

Copper mg/kg 5 309 

Copper diluted x 5 mg/kg 280 313 

Lead mg/kg <5 2167 

Mercury mg/kg <0.1 11.4 

Nickel mg/kg 2.1 70.8 

Selenium mg/kg <1 23 

Total Sulphate mg/kg 130 6917 
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Analyte Units Min Value Max Value 

Total Sulphate 
Diluted x10 

mg/kg 13443 153600 

Total Sulphate 
Diluted x20 

mg/kg 93880 114200 

Total Sulphate 
Diluted x5 

mg/kg 33960 99660 

Vanadium mg/kg 3 57 

Water Soluble Boron mg/kg 0.2 6.5 

Zinc mg/kg 18 1608 

Dissolved Hexavalent 
Chromium 

μg/l <2 - 

Dissolved Chromium 
III 

μg/l <2 3 

Dissolved Arsenic μg/l <0.9 75.6 

Dissolved Arsenic 
Diluted x10 

μg/l 13750 - 

Dissolved Boron μg/l <12 81 

Dissolved Cadmium μg/l <0.03 0.03 

Dissolved Calcium mg/l 0.4 765.5 

Dissolved Calcium 
Diluted x5 

mg/l 217.9 671.6 

Dissolved Calcium 
Diluted x10 

mg/l 619.4 723.3 

Dissolved Chromium μg/l <0.2 5.3 

Dissolved Copper μg/l <3 8 

Dissolved Lead μg/l <0.4 66.7 

Dissolved Nickel μg/l <0.2 2.9 

Dissolved Selenium μg/l <1.2 28.7 

Dissolved Vanadium μg/l <1.5 19.3 

Dissolved Zinc μg/l <1.5 15.3 

Dissolved Mercury μg/l <0.01 0.9 

Dissolved Mercury 
Diluted x10 

μg/l 4.16 - 

Total Dissolved 
Sulphur 

μg/l 2948 15940 

Total Dissolved 
Sulphur Diluted x20 

μg/l 213100 719800 

Total Dissolved 
Sulphur Diluted x50 

μg/l 578400 600900 
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Analyte Units Min Value Max Value 

Total Dissolved 
Sulphur Diluted x10 

μg/l 171800 - 

PAH’s 

Naphthalene mg/kg <0.04 0.44 

Naphthalene diluted 
x5 

mg/kg 6.33 - 

Acenaphthylene mg/kg <0.03 0.4 

Acenaphthylene 
diluted x5 

mg/kg 20.6 - 

Acenaphthene mg/kg <0.05 0.71 

Acenaphthene 
diluted x5 

mg/kg 11.93 - 

Fluorene mg/kg <0.04 0.47 

Fluorene diluted x5 mg/kg 24.63 - 

Phenanthrene mg/kg <0.03 6.75 

Phenanthrene diluted 
x5 

mg/kg 128.25 - 

Anthracene mg/kg <0.04 1.58 

Anthracene diluted 
x5 

mg/kg 36.98 - 

Fluoranthene mg/kg <0.03 9.19 

Fluoranthene diluted 
x5 

mg/kg 100.14 - 

Pyrene mg/kg <0.03 6.79 

Pyrene diluted x5 mg/kg 95.99 - 

Benzo(a)anthracene mg/kg <0.06 3.44 

Benzo(a)anthracene 
diluted x5 

mg/kg 46.76 - 

Chrysene mg/kg <0.02 3.58 

Chrysene diluted x5 mg/kg 43.88 - 

Benzo(bk)fluoranthen
e 

mg/kg <0.07 5.38 

Benzo(bk)fluoranthen
e diluted x5 

mg/kg 57.35 - 

Benzo(a)pyrene mg/kg <0.04 2.93 

Benzo(a)pyrene 
diluted x5 

mg/kg 40.36 - 

Indeno(123cd)pyrene mg/kg <0.04 2.21 

Indeno(123cd)pyrene 
diluted x5 

mg/kg 22.02 - 
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Analyte Units Min Value Max Value 

Dibenzo(ah)anthrace
ne 

mg/kg <0.04 0.64 

Dibenzo(ah)anthrace
ne diluted x5 

mg/kg 4.27 - 

Benzo(ghi)perylene mg/kg <0.04 1.89 

Benzo(ghi)perylene 
diluted x5 

mg/kg 20.09 - 

PAH 16 Total mg/kg <0.6 45.1 

PAH 16 Total diluted 
x5 

mg/kg 659.6 - 

Benzo(b)fluoranthene mg/kg <0.05 3.87 

Benzo(b)fluoranthene 
diluted x5 

mg/kg 41.29 - 

Benzo(k)fluoranthene mg/kg <0.02 1.51 

Benzo(k)fluoranthene 
diluted x5 

mg/kg 16.06 - 

PAH Surrogate % 
Recovery 

% 94 122 

PAH Surrogate % 
Recovery diluted x5 

% 100 - 

Coronene mg/kg <0.04 - 

PAH 17 Total mg/kg <0.64 - 

Naphthalene μg/l <0.1 0.8 

Acenaphthylene μg/l <0.01 0.06 

Acenaphthene μg/l <0.01 0.29 

Fluorene μg/l <0.01 0.36 

Phenanthrene μg/l <0.01 0.67 

Anthracene μg/l <0.01 0.07 

Fluoranthene μg/l <0.01 0.24 

Pyrene μg/l <0.01 0.21 

Benzo(a)anthracene μg/l <0.01 0.11 

Chrysene μg/l <0.01 0.12 

Benzo(bk)fluoranthen
e 

μg/l <0.01 0.18 

Benzo(a)pyrene μg/l <0.01 0.1 

Indeno(123cd)pyrene μg/l <0.01 0.06 

Dibenzo(ah)anthrace
ne 

μg/l <0.01 0.01 

Benzo(ghi)perylene μg/l <0.01 0.06 

PAH 16 Total μg/l <0.1 2.4 
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Analyte Units Min Value Max Value 

Benzo(b)fluoranthene μg/l <0.01 0.13 

Benzo(k)fluoranthene μg/l <0.01 0.05 

PAH Surrogate % 
Recovery 

% 0 80 

Total Petroleum Hydrocarbons 

Aliphatics 

>C5-C6 mg/kg <0.1 1.4 

>C5-C6 diluted x10 mg/kg <1 - 

>C6-C8 mg/kg <0.1 0.1 

>C6-C8 diluted x10 mg/kg <1 - 

>C8-C10 mg/kg <0.1 0.2 

>C8-C10 diluted x10 mg/kg <1 - 

>C10-C12 mg/kg <0.2 0.9 

>C12-C16 mg/kg <4 15 

>C16-C21 mg/kg <7 48 

>C21-C35 mg/kg <7 311 

>C35-C44 mg/kg <7 99 

Total aliphatics C5-44 mg/kg <26 399 

Aromatics 

>C5-EC7 mg/kg <0.1 - 

>C5-EC7 diluted x10 mg/kg <1.0 - 

>EC7-EC8 mg/kg <0.1 - 

>EC7-EC8 diluted x10 mg/kg <1.0 - 

>EC8-EC10 mg/kg <0.1 - 

>EC8-EC10 diluted 
x10 

mg/kg <1.0 - 

>EC10-EC12 mg/kg <0.2 - 

>EC12-EC16 mg/kg <4 7 

>EC16-EC21 mg/kg <7 59 

>EC21-EC35 mg/kg <7 361 

>EC35-EC44 mg/kg <7 193 

Total aromatics C5-44 mg/kg <26 541 

Total aliphatics and 
aromatics(C5-44) 

mg/kg <52 911 

Extractable Petroleum Hydrocarbons 

EPH >C8-C10 μg/l <10 - 

EPH >C10-C12 μg/l <10 - 

EPH >C12-C16 μg/l <10 - 
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Analyte Units Min Value Max Value 

EPH >C16-C21 μg/l <10 - 

EPH >C21-C35 μg/l <10 1080 

EPH >C8-C35 μg/l <10 1080 

EPH >C8-C10 mg/kg <5 - 

EPH >C10-C12 mg/kg <10 - 

EPH >C12-C16 mg/kg <10 - 

EPH >C16-C21 mg/kg <10 - 

EPH >C21-C35 mg/kg 38 - 

EPH >C8-C35 mg/kg 38 - 

Mineral Oil (C10-C40) mg/kg 1059 - 

Volatile Organic Carbons 

MTBE μg/kg <5 - 

MTBE diluted x10 μg/kg <50 - 

Benzene μg/kg <5 38 

Benzene diluted x10 μg/kg <50 - 

Toluene μg/kg <5 91 

Toluene diluted x10 μg/kg <50 - 

Ethylbenzene μg/kg <5 14 

Ethylbenzene diluted 
x10 

μg/kg <50 - 

m/p-Xylene μg/kg <5 56 

m/p-Xylene diluted 
x10 

μg/kg <50 - 

o-Xylene μg/kg <5 19 

o-Xylene diluted x10 μg/kg <50 - 

Phenols 

Total Phenols mg/kg <0.15 0.16 

Total Phenols diluted 
x5 

mg/kg <0.75 - 

Total Phenols μg/l <5 - 

Polychlorinated biphenyls 

PCB 28 μg/kg <5 - 

PCB 52 μg/kg <5 - 

PCB 101 μg/kg <5 - 

PCB 118 μg/kg <5 - 

PCB 138 μg/kg <5 - 

PCB 153 μg/kg <5 - 

PCB 180 μg/kg <5 - 
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Analyte Units Min Value Max Value 

Total 7 PCBs μg/kg <35 - 

 

Table 3-2: Summary of pollutant concentrations in soil leachate (10:1 concentration leached) 

Analyte Min value (mg/l)  Max value (mg/l) 

Arsenic <0.0025 - 

Barium 0.066 - 

Cadmium <0.0005 - 

Chromium <0.0015 - 

Copper <0.007 - 

Mercury <0.001 - 

Molybdenum <0.002 - 

Nickel <0.002 - 

Lead <0.005 - 

Antimony <0.002 - 

Selenium <0.003 - 

Zinc <0.003 - 

Chloride 9.5 - 

Fluoride <0.3 - 

Sulphate as SO4 11.86 - 

Total Dissolved Solids 74 - 

Phenol <0.01 - 

Dissolved Organic Carbon 4 - 

3.3 Groundwater and Surface Water Monitoring & Results 

A summary of the water pollutant concentrations reported in the site investigation is presented in 
Table 3-3 below. 

Table 3-3: Summary of pollutant concentrations in water 

Analyte Units Min value Max value 

General 

Total Hardness 
Dissolved (as CaCO3) 

mg/l 85 1683 

Total Hardness 
Dissolved (as CaCO3) 
diluted x5 

mg/l 1483 1843 
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Analyte Units Min value Max value 

Total Dissolved 
Sulphur 

μg/l 21980 29030 

Total Dissolved 
Sulphur diluted x5 

μg/l 67440 140200 

Total Dissolved 
Sulphur diluted x10 

μg/l 161600 396600 

Total Dissolved 
Sulphur diluted x20 

μg/l 139000 715300 

Total Dissolved 
Sulphur diluted x50 

μg/l 548400 574200 

Sulphate mg/l 66.3 1734.3 

Chloride mg/l 24.1 555.8 

Free Cyanide mg/l <0.005 0.012 

Total Cyanide mg/l <0.005 0.037 

Ammoniacal Nitrogen 
as NH4 

mg/l <0.03 5.06 

Hexavalent 
Chromium 

μg/l <2 5 

Total Dissolved 
Chromium III 

μg/l <2 - 

Sulphide mg/l <0.01 0.02 

Thiocyanate mg/l <0.02 0.96 

Dissolved Organic 
Carbon 

mg/l <2 17 

pH  pH units 6.38 11.7 

Metals 

Dissolved Arsenic μg/l <0.9 190.7 

Dissolved Boron μg/l <12 180 

Dissolved Cadmium μg/l <0.03 - 

Dissolved Calcium mg/l 27.6 175.4 

Dissolved Calcium 
diluted x10 

mg/l 629.9 - 

Dissolved Calcium 
diluted x5 

mg/l 585.8 725.6 

Total Dissolved 
Chromium 

μg/l <0.2 1.3 

Dissolved Copper μg/l <3 15 

Dissolved Lead μg/l <0.4 14.8 

Dissolved Nickel μg/l 0.5 71.8 

Dissolved Selenium μg/l <1.2 26.1 
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Analyte Units Min value Max value 

Dissolved Vanadium μg/l <0.6 11.5 

Dissolved Zinc μg/l <1.5 299.7 

Mercury Dissolved by 
CVAF 

μg/l <0.01 0.14 

Polycyclic Aromatic Hydrocarbons 

Naphthalene μg/l <0.1 0.2 

Acenaphthylene μg/l <0.01 - 

Acenaphthene μg/l <0.01 0.09 

Fluorene μg/l <0.01 0.03 

Phenanthrene μg/l <0.01 0.09 

Anthracene μg/l <0.01 0.02 

Fluoranthene μg/l <0.01 0.06 

Pyrene μg/l <0.01 0.05 

Benzo(a)anthracene μg/l <0.01 0.02 

Chrysene μg/l <0.01 0.02 

Benzo(bk)fluoranthen
e 

μg/l <0.01 0.02 

Benzo(a)pyrene μg/l <0.01 0.01 

Indeno(123cd)pyrene μg/l <0.01 - 

Dibenzo(ah)anthrace
ne 

μg/l <0.01 - 

Benzo(ghi)perylene μg/l <0.01 0.03 

PAH 16 Total μg/l <0.1 0.5 

Benzo(b)fluoranthene μg/l <0.01 0.01 

Benzo(k)fluoranthene μg/l <0.01 0 

PAH Surrogate % 
Recovery 

% 71 97 

Extractable Petroleum Hydrocarbons 

EPH >C8-C10 μg/l <10 - 

EPH >C10-C12 μg/l <10 - 

EPH >C12-C16 μg/l <10 - 

EPH >C16-C21 μg/l <10 - 

EPH >C21-C35 μg/l <10 360 

EPH >C8-C35 μg/l <10 360 

Phenols 

Total Phenols μg/l <5 49 
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3.4 Gas Monitoring & Results 

A summary of the gas monitoring results reported in the site investigation is presented in Table 3-4 
below. 

Table 3-4: Summary of gas monitoring results 

Analyte Units Min Value Max Value 

Methane % vol 0 0.1 

Carbon dioxide % vol 0 8.9 

Oxygen % vol 4 21 

Hydrogen Sulphide ppm 0 - 

Carbon monoxide ppm 0 27 

3.5 Baseline Reference Data 

The data available on ground, groundwater and ground gas contamination is presented in Sections 
3.2 to 3.4. This summarises the range of concentrations recorded in the site investigation for a wide 
suite of determinants.  

As stated within Article 22 (2) of the IED: 

“Where the activity involves the use, production or release of relevant hazardous substances and 
having regard to the possibility of soil and groundwater contamination at the site of the installation, 
the operator shall prepare and submit to the competent authority a baseline report before starting 
operation of an installation or before a permit for an installation is updated for the first time after 
7 January 2013.” 

Prior to commencement of construction, the area of land which the Facility will be located on will 
be cleared and prepared for construction. If during clearance and preparation works any 
contamination is identified, samples will be taken and records retained. Records of any remediation 
undertaken during the construction phase will also be retained. This information will be used to 
further update the baseline ground conditions for the installation prior to the commencement of 
operations. 

During construction of the Facility, the site infrastructure, including hardstanding, site drainage, 
raw material and waste storage facilities, will be constructed to provide protection of the 
underlying ground and groundwater. 
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4 Permitted Activities 

4.1 Permitted Activities 

The permitted activity would consist of a combination of Schedule 1 installation activities (as 
defined in the Environmental Permitting Regulations) and directly associated activities: 

Table 4-1:Permitted activities 

Type of activity Schedule 1 activity Description of activity 

Installation Section 5.1 Part A(1) (b) The incineration of non-
hazardous waste in a waste 
incineration plant with a 
nominal design capacity of 
37.5 tonnes per hour. 

Directly associated activities 

Directly associated activity  The receipt and storage of 
non-hazardous waste prior to 
incineration. 

Directly associated activity  The handling, storage and 
transfer of residues for 
transfer off-site. 

Directly associated activity  The export of electricity to 
the National Grid and heat to 
local heat users. 

Directly associated activity  Standby electrical generation 
to provide electrical power to 
the plant in the event of an 
interruption in the supply. 

 

4.2 On-site Fuel and Chemical Storage Facilities 

As identified in the Supporting Information document, the activities undertaken on site would 
utilise a number of fuels and chemicals. The primary, secondary and tertiary containment systems 
associated with the storage of these materials are presented in Table 4-2. 

Table 4-2: Chemical and fuel containment facilities 

Substance Storage Capacity Primary 
containment 

Secondary 
containment 

Tertiary 
containment 

Fuel Oil 200m3  Tank Bunding Concrete 

hardstanding 

and contained 

drainage 

Ammonia Approx. 45 m3 or 
40 tonnes 

Tank Concrete 

hardstanding 
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Substance Storage Capacity Primary 
containment 

Secondary 
containment 

Tertiary 
containment 

and contained 

drainage 

Lime Approx. 350 m3 
or 170 tonnes 

Silo Concrete 

hardstanding 

and contained 

drainage 

 

Powder 
Activated 
Carbon 

Approx. 35 m3 or 
13 tonnes 

Silo Concrete 

hardstanding 

and contained 

drainage 

 

Boiler Treatment 
Chemicals 

<10 m3 Tanks Bunded and 
double skin 

Concrete 

hardstanding 

and contained 

drainage 

4.3 Environmental Risk Assessment 

An Environmental Risk Assessment has been carried out following the Environment Agency 
Horizontal Guidance Note H1. This is included within Appendix D of the Environmental Permit 
Application. The assessment considers all potential sources of ground and surface water pollution 
that could occur due to fugitive emissions or from accidents occurring at the Facility. The risk 
assessment also details any mitigation measures that would be employed to reduce the frequency 
or impact of these events. 

The land use and pollution history of the site has been considered in this desk study. 

The Environmental Risk Assessment identifies that the development would require the storage of 
various chemicals, which could pose a risk to the ground and groundwater during normal operation. 
All process areas, loading/unloading areas, materials handling areas and roadways will be covered 
in concrete and/or tarmac hardstanding. It is therefore not regarded that there will be any risk of 
ground/groundwater contamination during normal operation of the Facility. 

The Environmental Risk Assessment concluded that for land, groundwater and surface water, the 
residual impacts from the operation of the Facility would be insignificant provided the 
recommended mitigation measures are employed. 

It is therefore concluded that the installation would pose little risk of pollution. However, periodic 
soil and groundwater samples will be undertaken to fulfil the requirements of Articles 14(1)(b), 
14(1)(e) and 16(2) of the IED. 

4.4 Conclusion 

For the reasons stated within this report, it is anticipated that there will be little risk of soil or 
groundwater pollution associated with the installation and its directly associated activities. 

During the operational phase of the Facility, as required by the permit, any records which 
demonstrate how the land and groundwater have been protected will be maintained. This 
information would include inspection records of site infrastructure, pollution/incident reports, 
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records of any ground investigations undertaken, and any monitoring records of soil, gas and/or 
water during the life of the permit. Where it is identified that pollution has occurred records would 
be maintained to demonstrate any pollution incidents that may have affected the land or 
groundwater. These records will be retained to be used to inform whether operations or incidents 
associated with the operation of the Facility have impacted upon the ground conditions when 
applying to surrender the EP. 
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Assessment – Greengate Energy Recovery 
Project” 
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B SWECO (2018) “Ground Investigation Report 
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