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A1 INTRODUCTION 

The Energy Recovery Facility (ERF) requires an Integrated Pollution 

Prevention and Control (IPPC) permit for its operation. This report is 

provided in support of the permit application. 

 

The report is compiled in accordance with the England and Wales 

Environment Agency (the Agency) guidance, and the format is broadly 

consistent with the templates provided in the H7 documentation (1)(2) provided 

on the Agency’s website(3).  

 

A1.1 SITE LOCATION 

The proposed installation, which comprises the entire site, is located at the 

former Rufford Colliery, approximately 5.5km to the east of the centre of 

Mansfield and 1km to the north of the village of Rainworth in 

Nottinghamshire.  The centre of the site is at National Grid Reference 459362, 

359644.  The site covers an area of 4.1 Ha and is shown in Figure AA1, Appendix 

A. 

 

A1.2 DETAILS OF INSTALLATION 

The proposed site layout is presented in Figure AA2, Appendix A and a process 

flow diagram is presented in Figure AA3, Appendix A.   

 

The facility will produce electricity from the combustion of mixed residual 

municipal waste.  Waste will be brought into the facility via road 

transportation and will be stored in a waste bunker for approximately 48-72 

hours.  A crane will mix the incoming wastes to ensure a relatively 

homogeneous feed to the furnace. 

 

The furnace will be fed with the waste and combustion will be controlled with 

a constant stream of air.  The heat produced will be used to create steam in a 

boiler which will power a turbine to generate electricity.  The electricity 

generated will be used by the facility and the surplus will be supplied to the 

National Grid via a step-up transformer (11kV to 33kV).  This transformer will 

be located adjacent to the access road to the north east of the facility, within 

the site boundary. 

 

The site will be connected to the local electricity network via an underground 

insulated high voltage cable installed on behalf of VES and owned by E.ON. 

 

 
(1) Environment Agency 'Guidance on the Protection of Land Under the PPC Regime: Application Site Report and Site Protection 

and Monitoring Programme' Technical Guidance Note IPPC H7, August 2003. 
(2) Environment Agency ‘Template for an Application site Report in PPC Applications' Technical Guidance Note IPPC H7 

(Reporting Template 1), August 2003. 
(3) www.environment-agency.gov.uk 
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Urea prills will be injected into the boiler in order to control NOx emissions in 

the flue gases; this process is known as selective non-catalytic reduction 

(SNCR).   

 

The flue gases will then pass through a semi-dry scrubber where acidic 

components such as HCl and SO2 are neutralised using a lime slurry; and 

where powdered activated carbon injection will allow the reduction of dioxin 

and heavy metals; then a baghouse filter and finally to atmosphere via a 

chimney. 

 

The quick lime and powdered activated carbon will be stored in above ground 

silos within the Flue Gas Treatment (FGT) area.  FGT residues will be stored in 

a silo located in the same area prior to collection. 

 

The bottom ash will be separated in stages via conveyor belts and a magnetic 

separator to produce two residual waste streams: 

 

• ferrous metals and 

• bottom ash 

 

These will be stored within the Bottom Ash Hall.   

 

Ancillary operations, processes and activities include: 

 

• Oil fired auxiliary burners – to increase the temperature of the furnace 

gradually during start-up up from cold, during shutting down of the furnace and 

to maintain the temperature of the furnace during operation, if required. 

• Demineralised water system – to provide boiler feed water. 

• Condensation system – for condensation of turbine exhaust steam. 

• Auxiliary cooling system – for the process effluent collected from drains within 

the plant. 

• Water recycling and reuse. 

• Maintenance of plant – (excludes waste delivery vehicles). 
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A2 OBJECTIVES 

The objectives of this report are to satisfy the requirements of the PPC 

Regulations at the time of permitting by: 

 

• Identifying the environmental setting and land pollution history of the site; 

• Identifying activities that will be conducted at the installation that may 

lead to land pollution; 

• Identifying and assessing the preventative measures that are in place to 

protect the land; and 

• Assessing whether there is: 

1. little likelihood that land pollution or leaks to land will occur during 

the future life of the installation; or 

2. a reasonable possibility that there is potential for current or future 

pollution of the land from the installation. 
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A3 SITE SETTING AND SOURCES OF DESK STUDY INFORMATION 

A3.1 INTRODUCTION 

The following Sections detail the desk study information searched in order to 

describe the condition of the proposed installation and, in particular, to 

determine the potential for substances to be present in, on, or under the land, 

associated with present and past uses of the site and its surrounding area to 

within 1 km of the installation boundary.   

 

 

A3.2 DATA SOURCES 

• Envirocheck report 21909458 (20th June 2007), which covers a 1 km radius 

around the proposed facility. 

• BGS 1:50,000 Geological Map Sheet 113 ‘Ollerton’ Solid & Drift ed. 

• Environment Agency 1:100,000 Groundwater Vulnerability Map Sheet 

18 ‘Nottinghamshire’. 

• Environment Agency ‘What’s In Your Backyard?’ website 

www.environment-agency.gov.uk/maps. 
• Norwest Holst Soil Engineering Ltd. ‘Report on a Ground Investigation at 

Rufford Colliery, Mansfield – Interpretive Report’ ref. NRD/CSB/F14276, 

April 2006. 

• Applied Geology ‘Site at Rufford Colliery, Mansfield – Phase I Desk Study 

and Conceptual Model’, January 2006. 

• RPS ‘Ground Conditions – Desk Study Report’ ref. JER 3607, November 

2006.  
 

A copy of the Envirocheck report is attached in Appendix C. 

 

A3.3 ENVIRONMENTAL CONSENTS, LICENCES, AUTHORISATIONS, PERMITS AND 

DESIGNATIONS FOR THE SITE AND SURROUNDING AREA 

A3.3.1 Licensed Groundwater Abstractions 

There is a currently licensed abstraction for two boreholes 406m north of the 

site which is registered for use in the extractive industry for process water and 

is registered to UK Coal Mining Ltd.  This is likely to be related to the former 

colliery.  Additionally there are three licensed groundwater abstractions 

between 1km and 2km from the site for public water supply (potable water 

supply).  The nearest of these is 1 km south west of the site boundary. 

 

A3.3.2 Licensed Surface Water Abstractions 

There are no currently licensed surface water abstraction licences within 1 km 

of the proposed facility. 
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A3.3.3 Licensed Discharge Consents 

Eight currently licensed consents for discharge to surface waters are located 

within 1 km of the site.  The nearest is 400m south east for sewage discharge 

from a sewage treatment works.   

 

One discharge consent to land/soakaway is located 830m north east of the 

proposed facility for discharge of an unknown nature from a single domestic 

property.  Discharges to land have the potential to reach groundwater within 

underground strata. 

 

The locations and details of the discharge consents is summarised in Table 

A3.3a below. 

 

Table A3.3a Licensed Discharge Consents Within 1 km of the Proposed Facility 

Distance from 

Boundary of Proposed 

Facility 

Direction from 

Boundary of 

Proposed Facility 

Discharge Type Receiving Water 

    

400 m South-East 2 x Sewage discharges, 

final/ treated effluent 

(Water Company) 

Rainworth Water 

431 m South-East Discharge of Other Matter- 

Crude Effluent (Water 

Company) 

Rainworth Water 

461 m South-East Sewage Discharges- 

Final/treated effluent 

(Water Company) 

Rainworth Water 

464 m South-East Sewage Effluent (Water 

Company) 

Rainworth Water 

433 m South-East Sewage Discharges – 

Storm Overflow (Water 

Company) 

Rainworth Water 

453 m  South-East Trade Effluent Discharge-

Site Drainage (Colliery) 

Rainworth Water 

828 m East Other Matter Discharge – 

Minewater (Colliery) 

Rainworth Water 

830 m North-East Unknown (Domestic 

Property) 

Land/Soakaway 

 

 

A3.3.4 Licensed Waste Management Facilities and Registered/Recorded Landfill 

Sites 

There is one historical landfill site recorded by Nottinghamshire County 

Council 765m north-east of the proposed facility which operated between 1981 

and 1990.  Deposited waste included commercial and household waste. 

 

There are two licensed waste management facilities within 1km of the 

proposed site.  One is 780m north-east of the proposed facility registered to 

Maunsfield Skip Hire for non-biodegradable wastes (not construction); and 

880m north-west registered to Staton Nigel for end of life vehicles. 
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A3.3.5 Pollution Prevention and Controls 

According to the Envirocheck report, there is one authorised Local Authority 

Air Pollution Control Permit registered to Rufford Colliery 162 m North-East 

of the site for coal, coke and coal product processes.  

 

A3.3.6 BGS Recorded Mineral Sites 

There are two BGS recorded mineral sites within 1 km of the proposed facility.  

One, was connected with Rufford Colliery for the extraction of coal (registered 

390m north-east) but has ceased.  The other is 718m north, is active and is 

operated by Lafarge Aggregates Ltd for sand extraction. 

 

A3.3.7 Nature Conservation Designations and Sensitive Sites 

The site is not located within any designated nature conservation areas, but is 

located within a Nitrate Vulnerable Zone.  The southern site boundary is 

adjacent to a Site of Importance for Nature Conservation (SINC) which is also 

located west of the site.  Several other SINCs are located within 1km of the site 

boundary.  According to the Envirocheck Rainworth Heath is a Site of Special 

Scientific Interest (SSSI), located 129 m south-west of the proposed facility at 

its nearest point. 

 

A3.4 GEOLOGICAL, HYDROGEOLOGICAL AND HYDROLOGICAL DATA 

A3.4.1 Geology and Hydrogeology 

The regional 1:50,000 geology map shows the site to be directly underlain by 

the Triassic Nottingham Castle Sandstone Formation of the Sherwood 

Sandstone Group.  This unit comprises a yellow and grey pebbly sandstone.  

BGS boreholes in the Applied Geology Phase I report indicate that the 

Sherwood Sandstone Group together with the Edlington Formation (formerly 

Middle Marl) are present to a depth of 128m in the vicinity of the site.  This is 

underlain by the Permian Cadeby Formation (formerly Lower Magnesian 

Limestone) to 150 m below ground level (bgl) and this is further underlain by 

the Westphalian Group comprising coal seam bearing mudstones, sandstones 

and ironstones. 

 

The geology encountered in the boreholes and trial pits advanced by Norwest 

Holst across the site in April 2006 is summarised in Table A3.4a.   
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Table A3.4a Summary of Encountered Shallow Geology 

Strata Description Bottom 
Depth / 

m 

Thickness 
/ m 

Average 
Thickness / 

m 

Made Ground 

Black sand and gravel of coal, ash, 
mudstone, sandstone, limestone and 
brick 0.1 – 1.00 0.1 - 1.0 0.4 

Nottingham 
Castle Sandstone 
Formation 

Very weak to weak, orange-brown, 
poorly cemented, medium grained 
SANDSTONE.  Locally thin pebble 
beds (quartz gravel). 

15.0 – > 
25.0 > 24.4 18.3 

 
 

The Nottingham Castle Sandstone is classified by the Environment Agency as 

a Major aquifer.  Groundwater was encountered in four boreholes during the 

investigation at depths between 14.5 and 17.9 m bgl.  However there was no 

recharge in these wells and therefore the Norwest Holst report suggests that 

the real groundwater depth is in fact much lower.  BGS Boreholes in the Phase 

I report indicate that the standing water level was at approximately 86 Ft (26 

m) in 1951.  A well located in the yard of the former colliery recorded water at 

a depth of 22.2 m bgl as reported in the RPS Phase I, November 2006.    

 

The overlying soils are classified as having a high leaching potential which are 

readily able to transmit a wide range of pollutants because of their rapid 

drainage and low attenuation potential.   

 

The site is located in a Zone III (Total Catchment) Groundwater Source 

Protection Zone.   

 

The site is located in a coal mining area due to the presence of Westphalian 

Coal Measures at depth below the Sherwood Sandstone Group.  The Applied 

Geology Phase I report includes a Coal Authority Report that states that a 

shaft, approximately 350m north of the proposed site boundary at Rufford 

Colliery, was infilled with limestone and red shale in 1994 and was capped in 

1995.   

 

 

A3.4.2 Hydrology 

 

The nearest named surface water feature to the proposed facility is Rainworth 

Water located approximately 430 m south east of the proposed site boundary 

at its nearest point.  Rainworth Water was most recently classified as chemical 

and biological quality Grade C (Fairly Good) by the Environment Agency.  

Rainworth Water was compliant with River Quality targets in 2003-2005.  The 

Envirocheck map indicates a number of smaller unclassified ditches and ponds 

in the vicinity of the site – likely to be associated with the former colliery.  The 

closest of these is 50 m east of the proposed site boundary. 
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A3.5 SITE OPERATIONAL RECORDS, EMERGENCY RESPONSE RECORDS AND RECORDS 

OF ANY LAND POLLUTION INCIDENTS IN THE VICINITY OF THE SITE 

A3.5.1 Site Operational Records 

Proposed site operational layout plans, including the location and nature of 

underground services and drainage systems are not currently available to 

review and will be submitted to the EA prior to commissioning. 

The location of bulk storage tanks and raw materials and waste storage areas 

is shown on Figure AA4, Appendix A. 

 

No operational records exist for the site because the facility has not yet been 

constructed.  See Section 6 (Management Systems) of the main application for 

further information on proposed management and operational procedures. 

 

 

A3.5.2 Emergency Response Records 

The Operator will, through its Environmental Management System seek to 

prevent and limit accidents with environmental consequences. It is anticipated 

that the following systems will be implemented: 

 

• A Safety Programme; 

• A comprehensive Emergency Response Plan for natural disasters, 

accidents on or near the ERF, individual emergencies and civil 

disorders; 

• Plans and resources for fire prevention and fire fighting; 

• A Hazard and Operability (HAZOP) study conducted on the plant and 

any major new equipment; 

• The incorporation of appropriate design measures and operational 

techniques into the design and operation of the ERF; and 

• Risk Assessment for all activities onsite. 

 

An emergency plan will be developed to respond to various types of 

emergencies and will be integrated with local emergency services as 

necessary. In particular, emergencies involving fire will be interfaced with the 

Fire Authority. Regular checks and tests will be conducted to ensure that the 

plans are effective. 

 

A3.5.3 Recorded Land Pollution Incidents 

The current site has no recorded pollution incidents directly associated with it.  

The Envirocheck report indicates that there have been four recorded ‘Minor’ 

pollution incidents (Category 3) all of which are associated with fire water into 

unnamed watercourses.  Two of these were located 385m north-west and two 

were located 605 m south. 

 

There was one Prosecution Relating to Controlled Waters for an incident 

involving a blocked sewer leading to sewage entering Rainworth Water 655 m 
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South of the site. The hearing was held in July 2005 for which a guilty verdict 

was given and the defendant was fined £8,000.    

 

A3.6 EXISTING SITE INVESTIGATION AND ASSESSMENT REPORTS 

An interpretive ground investigation report combining geotechnical and 

environmental investigations was produced for Veolia in April 2006 by 

Norwest Holst.   

 

The investigation included the drilling of 12 boreholes to a maximum depth of 

25 m and 28 trial pits to a maximum depth of 4 m.  Samples were taken for 

geotechnical purposes to aid foundation design and a total of 38 soil samples 

were taken from the boreholes for environmental analyses for metals 

(antimony, arsenic, barium, boron, cadmium, chromium, copper, lead, 

mercury, molybdenum, nickel, selenium and zinc), acidity, cyanide, 

thiocyanate, phenols, loss on ignition, total sulphate, acid soluble sulphate, 

total sulphur, mineral oil, petroleum hydrocarbons, polyaromatic 

hydrocarbons and PCBs. 

 
Low concentrations of metals were detected not exceeding the soil guideline 

values (SGVs) for commercial/industrial use.  There were also detections of 

poly-aromatic hydrocarbons including naphthalene at a maximum 

concentration of 65 mg/kg, and detections of petroleum hydrocarbons in 

samples across the site.  Table A3.6a below shows a summary of the data from 

that report. 

 

Table A3.6a Summary of Analytical Results, 2006 

 

Compound Maximum 

Concentration 

mg/kg 

Depth (m) Minimum 

Concentration 

mg/kg 

Depth (m) 

 

Total #  

Samples 

Inorganics      

Boron Water Soluble 5 Various <1 Various 35 

Arsenic 36 0.4 (TP28) 3 Various 35 

Cadmium 4 0.4 (TP28) <1 Various 35 

Chromium 28 3.0-3.45 

(BH2) 

3 0.0 35 

Hexavalent Chromium <15.0 Various <0.3 Various 35 

Copper 157 0.1 (TP22) 3 0.5 (BH11) 35 

Lead 69 0.3 (TP05) <1 Various 35 

Mercury <1 Various <1 Various 35 

Nickel 29 0.1 (TP22) 3 0.5 (BH11) 35 

Selenium <3 Various <3 Various 35 

Zinc 164 0.3 (TP01) 11 Various 35 

Total Organic Carbon 

(%) 

46.95 0.1 (TP14) 1.10 0.4 (TP28) 4 

Thiocyanate 10 0.0 (TP03) <1 Various 35 

Total Cyanide <1 Various <1 Various 35 

Free Cyanide <1 Various <1 Various 35 

Total Sulphate 21,220 0.5 (BH12 

ES2) 

161 2.0m 

(BH1) 

35 

Acid Soluble Sulphide  <50 Various <50 Various 35 

Total Sulphur (%) 0.57 Various <0.01 Various 35 
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Compound Maximum 

Concentration 

mg/kg 

Depth (m) Minimum 

Concentration 

mg/kg 

Depth (m) 

 

Total #  

Samples 

pH Value (pH units) 8.51 0.3 (TP01) 2.94 0.0 (TP03) 37 

Petroleum 

Hydrocarbons 

     

Mineral Oil 1302 0.1 (TP14) 148 0.4 (TP28) 4 

GRO (C4-C10) 1.34 0.0-0.2 

(IP01 D1) 

<0.010 Various 7 

GRO (C10-C12) <0.01 Various <0.010 Various 3 
Benzene 0.066 0.0-0.2 

(IP01 D1) 

<0.010 0.4 (TP28) 7 

Toluene 0.063 - 

(BH02/06) 

<0.010 0.4 (TP28) 7 

Ethyl benzene 0.015 0.0-0.2 

(IP01 D1) 

<0.010 Various 7 

m&p Xylene 0.025 0.0-0.2 

(IP01 D1) 

<0.010 0.4 (TP28) 7 

o Xylene 0.015 0.0-0.2 

(IP01 D1) 

<0.010 Various 7 

MTBE 0.075 0.0-0.2 

(IP01 D1) 

<0.010 0.4 (TP28) 7 

TPH C6-10 0.107 0.1 (TP22) <0.010 Various 31 

TPH >C10-40 0.845 0.1 (TP22) <0.010 Various 31 

TPH C6-40 0.952 0.1 (TP22) <0.010 Various 31 

Aliphatics C5-C6 <0.010 Various <0.010 Various 4 
Aliphatics >C6-C8 <0.010 Various <0.010 Various 4 
Aliphatics >C8-C10 <0.010 Various <0.010 Various 4 
Aliphatics >C10-C12 <0.010 Various <0.010 Various 4 
Aliphatics >C12-C16 334.387 0.1 (TP14) 3.084 0.3 (TP01) 4 
Aliphatics >C16-C21 400.198 0.1 (TP14) 3.086 0.3 (TP01) 4 
Aliphatics >C215-C35 614.092 0.1 (TP14) 0.742 0.3 (TP01) 4 
Total Aliphatics C5-C35 1,348.677 0.1 (TP14) 6.912 0.3 (TP01) 4 
Aromatics C6-C7 <0.010 0.1 (TP14) <0.010 0.3 (TP01) 4 
Aromatics >C7-C8 <0.010 0.1 (TP14) <0.010 0.3 (TP01) 4 
Aromatics >EC8-EC10 <0.010 0.1 (TP14) <0.010 0.3 (TP01) 4 
Aromatics >EC10-EC12 <0.010 0.1 (TP14) <0.010 0.3 (TP01) 4 
Aromatics >EC12-EC16 135.406 0.1 (TP14) 0.261 0.3 (TP05) 4 
Aromatics >EC16-EC21 143.861 0.1 (TP14) 1.157 0.3 (TP05) 4 
Aromatics >EC21-EC35 378.599 0.1 (TP14) 5.923 0.3 (TP01) 4 
Total Aromatics C6-C35 657.866 0.1 (TP14) 9.941 0.3 (TP01) 4 
TPH (Aliphatics and 

Aromatics C5-C35) 

2,006.543 0.1 (TP14) 16.853 0.3 (TP01) 4 

Polyaromatic 

Hydrocarbons 

     

Naphthalene 65.087 0.0-0.2 

(BH7 ES1) 

<0.010 Various 35 

Acenaphthylene 1.838 0.0-0.2 

(BH7 ES1) 

<0.005 Various 35 

Acenaphthene 0.651 0.0-0.2 

(BH7 ES1) 

<0.014 Various 35 

Fluorene 1.964 0.0-0.2 

(BH7 ES1) 

<0.012 Various 35 

Phenanthrene 17.127 0.0-0.2 

(TP16) 

<0.021 Various 35 

Anthracene 3.056 0.0-0.2 

(TP16) 

<0.009 Various 35 

Fluoranthene 9.688 0.1 (TP20) <0.025 Various 35 

Pyrene 2.944 0.0-0.2 

(TP16) 

<0.022 Various 35 
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Compound Maximum 

Concentration 

mg/kg 

Depth (m) Minimum 

Concentration 

mg/kg 

Depth (m) 

 

Total #  

Samples 

Benz(a)anthracene 3.018 0.0-0.2 

(TP16) 

<0.012 Various 35 

Chrysene 5.003 0.1 (TP20) <0.010 Various 35 

Benzo(b)fluoranthene 2.086 0.0-0.2 

(TP16) 

<0.016 Various 35 

Benzo(k)fluoranthene 1.803 0.1 (TP20) <0.025 Various 35 

Benzo(a)pyrene 2.901 0.1 (TP20) <0.012 Various 35 

Indeno(123cd)pyrene 1.630 0.1 (TP20) <0.011 Various 35 

Dibenzo(ah)anthracene 0.826 0.0-0.2 

(BH7 ES1) 

<0.008 Various 35 

Benzo(ghi)perylene 2.343 0.0 (TP27) <0.010 Various 35 

PAH 16 Total 96.004 0.0-0.2 

(TP16) 

<0.025 Various 35 

PAH Total 17 (inc 

Coronene) 

<0.010 Various <0.010 Various 4 

Other      

Total PCB congener <0.005 Various <0.001 0.0-0.2 

(IP01 ES2) 

4 

Phenols Total 

Monohydric 

0.40 0.0-0.2 

(BH7 ES1) 

<0.01 Various 35 

 
 

Eight boreholes were installed as groundwater monitoring wells.  No 

groundwater samples were taken as there was not sufficient water present in 

the wells following purging.  The groundwater that was present in the wells is 

considered by Norwest Holst to have represented perched groundwater or 

fracture flow within the sandstone.  Given the absence of groundwater, 

leachate analysis was carried out on selected samples from the trial pits and 

soil bores.   
 

Four of the boreholes were monitored for soil gas on a weekly basis between 

19th January and 22nd February 2006.  Carbon dioxide was detected on all 

occasions with concentrations between <0.1 and 1.8%.  Carbon monoxide was 

also encountered at a maximum concentration of 4 ppm on two occasions in 

February 2006.  No methane was detected during any of the monitoring 

rounds. 

 

 

A3.7 SITE HISTORY 

The proposed facility is currently located in the southern part of the disused 

colliery in a rural area with a history of coal mining.  The area of the colliery 

which falls within the proposed site of the ERF was previously used for the 

stockpiling of coal.  100m north of the proposed site is the workings and 

buildings of the former Rufford Colliery.  This area is used as a coal stocking 

and disposal point presently.  Immediately east of the site is an access road 

beyond which is a wooded area and 250m south east is a sewage works.  To 

the west of the site is a road beyond which are spoil heaps and a disused 

railway.   
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Historical maps indicate that the site was largely undeveloped until the early 

20th Century when Rufford Colliery was developed to the north of the site and 

gradually expanded to include the proposed site.  Railways associated with 

the colliery ran immediately to the west and north of the site.  Railway sidings 

also ran through the east of the site, approximately north to south.  The 1959 

map shows railway sidings running across the site.  Rufford Colliery was 

disused sometime between 1992 and 2000.   

 

The historical maps show that the general area surrounding the proposed ERF 

site remained largely undeveloped with most of the development identified 

associated with coal mining activities during the 20th Century.  The most 

significant changes in the area are listed in Table A3.7a. 

 

Table A3.7a History of Surrounding Area 

Feature Dates of Maps Distance from 

Site 

Direction from 

Site 

    

Mineral Railway Line 1915 - present Boundary W 

Mineral Railway Line 1955 – present 700 m E 

Sand pit 1900 – 1955 500 m NE 

Rainworth Nursery 1900 – present 800 m SW 

Rufford Colliery including coal 

stocking areas, drainage ponds and 

ditches, railway sidings 

1920 – 1992 Boundary N 

Rainworth Heath Nature Reserve 2000 – present 129 m SW 

Allotment Gardens 1955 – present 800 m S 
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A4 PROPOSED SITE LAYOUT 

A4.1 INTRODUCTION 

The site is currently undeveloped and therefore, this Section discusses the 

proposed site layout, rather than the site reconnaissance required for an 

existing site.  The proposed site layout is shown on Figure AA2, Appendix A.   

 

The focus of this Section is to provide information on the materials that will be 

stored and used on-site, and the measures that will be in place to prevent 

releases to the land. 

 

A4.2 STORAGE TANKS AND ASSOCIATED PIPEWORK 

A4.2.1 Above Ground Storage Tanks and Silos 

A summary of the bulk storage above ground storage tanks (ASTs) and silos 

at the installation is provided in Table A4.2a and the layout of the tanks and 

silos within the facility is presented in Figure AA4, Appendix A.  

 

Table A4.2a Summary of Above Ground Storage Tanks 

Tank Name Contents Indicative Capacity Construction 

Raw Materials    

Lime silo Calcium oxide (CaO) 70 tonnes Steel 

Activated carbon silo Activated carbon 32 tonnes Steel 

Caustic soda tank Sodium hydroxide 5000 Litres Stainless steel or 

plastic 

HCl tank Hydrochloric acid 5000 Litres Stainless steel or 

plastic 

Fire water tank Mains water 500 m3 Steel 

Emergency Fire Pump 

“day” tank 

Fuel oil  Approx. 500 Litres Steel 

    

Process Tanks    

Lime slurry 

preparation and 

distribution  tanks 

Lime slurry 15m3 total Steel 

    

Process Water    

Process water tank Mains water 80 m3 Steel 

Demineralised water 

storage tank 

Demineralised water 75 m3 resin 

Deaerator tank Boiler water 31 m3  Steel 

Condensate tank Boiler water from air 

cooled condenser 

(recycled to Deaerator 

tank) 

13 m3 Steel 

 

 

All tanks will be new, and therefore, will be in good condition.   
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A suitable inspection and maintenance programme will be devised for the 

above ground tanks and associated pipe work as part of the Management 

System. 

 

Raw Materials 

Boiler water treatment chemicals (sodium hydroxide and hydrochloric acid) 

will be stored in bunded tanks located indoors within the demineralisation 

and water treatment area.  Acid used in effluent treatment to adjust pH will be 

contained in bunded containers adjacent to the waste water pit. 

 

The diesel Emergency Fire Pump “day” tank will be located indoors in the fire 

pump room and will provide sufficient fuel to power the fire pump in case of 

total failure of the main electrical network.  The associated pipe work to this 

tank will be either above ground or underground. If the pipe work is 

underground, then this will be double skinned or laid in suitable ducts to 

enable the monitoring of leakage. 

 

The raw materials silos will be located indoors and contain solid materials 

(activated carbon and lime).  Materials will be delivered to the silos by tanker 

equipped with a pneumatic handling system. 

 

Urea prills will be stored in large bags in a dedicated internal storage area.   

 

The fire fighting water tank will be located outdoors. 

 

Process Tanks 

Calcium oxide will be used to prepare lime slurry in two units, one in use and 

one on stand-by.  The prepared slurry will be stored in a dedicated tank prior 

to dosing the two semi-dry scrubbers.  The lime slurry preparation and 

storage tanks will be housed indoors together with the lime silo. 

 

Process Water System 

The process water system that will be used at the site is designed to recycle 

and re-use water.  Process water will be derived largely from mains water. 

 

Mains water will be stored in the Process Water Tank.  This will feed the 

Demineralised Water Plant to produce demineralised water for use in the 

steam cycle.  Mains water will also be used for bottom ash quench and FGT 

conditioning water.   

 

The process water tank and demineralised water storage tank will be located 

in the water treatment hall, above ground level.  The deaerator tank and the 

condensate tank will be located within the turbine hall.  Secondary 

containment is not required for these tanks. 

 

Drainage from process systems (e.g. boiler blowdown and Demineralised 

Water Plant) will be routed to the waste water pit where it will be reused 
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within the bottom ash quench process.  Potentially contaminated water from 

roads and from washdown within the plant areas will also be routed to the 

waste water pit to be recycled.  The waste water pit is located outdoors. 

 

Excess liquids from the waste water pit which cannot be reused will be either 

tankered off site to suitable treatment facilities or monitored and treated prior 

to discharge into the foul sewer in accordance with a discharge consent. 

 

Sanitary Water System 

All sanitary water will be supplied from the mains through a disconnection 

tank (Town Water Tank) or similar system to prevent the water from the plant 

backflowing into the mains. 

 

A4.2.2 Underground Storage Tanks 

There will be one 50,000 litre capacity underground storage tank (UST) to 

store diesel for on-site operational vehicle refuelling (shovel loaders, forklifts, 

etc) and to supply the auxiliary burners. 

 

This will be a double skinned tank constructed in steel and will comply with 

all the relevant pollution prevention regulations.  The associated pipework 

from this tank will be either above ground or underground. If the pipework is 

underground, then this will be double skinned or laid in suitable ducts to 

enable the monitoring of leakage.  The tank will be fitted with a leakage 

detection system. 

 

The UST will be filled by tanker delivery.  The tanker off-loading point will be 

located on an area which will be concrete paved and sloped towards drains.  

These drains will lead to a Class I full retention interceptor with sufficient 

capacity for one fuel compartment of the tanker.  This interceptor will be 

visually inspected every six months and pumped out if necessary.   

 

A suitable inspection and maintenance programme will be devised for the 

UST and associated pipe work as part of the maintenance programme. 

 

Waste water from internal drains and from external drains from potentially 

contaminated areas will be directed to a waste water pit which is concrete 

lined and has a capacity of at least 80m3.   

 

A4.3 HARDSTANDING AND BUNDS 

The operational area will be finished with tarmac and concrete. 

 

The waste bunker will extend to a depth of 12m below the ground surface and 

will be concrete lined. 
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A4.4 VEGETATION 

The site will be landscaped at the front to include two infiltration ponds (no 

permanent water held, see below).  Around the parking areas and around the 

ponds it is proposed that tress and shrubs will be planted.  Vegetated areas 

will also be planted up to the site boundaries.  Trees and shrubs comprising 

local provenance species will be used. 

 

A4.5 SURFACE WATER FEATURES 

There are no natural surface water features on the proposed site although a 

number of smaller ditches and ponds are located in the vicinity of the site.  

The closest of these is 50 m East of the proposed site boundary.  Rainworth 

Water is located 430m South East of the site at the nearest point.  Surface water 

features in a 1km radius of the site are shown on Figure AA5, Appendix A.   

 

Two infiltration ponds are to be located on the east of the site for excess 

surface water drainage.  These will be designed to deal with a 1000-year 

flooding event and therefore are expected to have sufficient capacity to deal 

with extreme conditions. The infiltration ponds will be designed to only 

receive run-off from the external areas of the site and rainwater from the 

buildings.  As part of the proposed site drainage plans, Class 1 Bypass Oil 

Separators will be installed to remove organic pollutants such as fuels, oils 

and waste spills, as well as suspended solids (silts). Isolation gate valve (shut-

off valves) will be provided at oil separators to contain accidental spillages.  

Runoff will pass from oil separators through suitable underground 

attenuation facilities/tanks before being discharged into the infiltration ponds. 

 

A4.6 NATURE OF THE STORAGE AND HANDLING OF MATERIALS 

A4.6.1 Raw Materials 

The main raw material that will be stored on-site will be mixed municipal 

waste awaiting combustion.  This will, in general, comprise solid materials 

such as plastics and paper and will be stored in the waste bunker prior to 

being transferred to the furnace.  The underground bunker will be of sealed 

concrete located internally.   

 

Water treatment chemicals (amine inhibitor, oxygen scavenger, phosphate, 

corrosion/scale inhibitors and ion exchange resins) will be stored in the water 

treatment area and turbine hall in dedicated sealed containers (25 – 1000l), in a 

bunded area. 

 

Small volumes of maintenance chemicals such as lubricating oils and greases, 

hydraulic oils, silicone based oils and antifreeze (such as ethylene glycol) will 

be stored in an appropriate dedicated storage area in small containers, with 

suitable segregation.  The containers will be located within a bunded area.  

Approximate, order of magnitude volumes of these chemicals that will be 

stored, and estimated annual usage, based on Veolia’s existing operations at 

other sites are presented in Table A4.6a. 
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Table A4.6a Approximate Volumes of Raw Materials Used in Maintenance Activities 

Substance Estimated Volume Held On-Site Estimated Annual Usage 

Lubricating oils and 

greases 

5 tonnes <25 tpa 

Hydraulic oils and silicone 

based oils 

5 tonnes <15 tpa 

Antifreeze (ethylene glycol) 0.5 tonnes <1 tpa 

   

 

 

In addition to maintenance chemicals, the following gases will be stored: 

 

• Calibration gases – for emissions monitoring systems 

• Refrigerant gases – for air conditioning plant 

• Welding gases – including oxygen, acetylene, propane, helium, argon, nitrogen 

• Insulating gas in electrical panels/ electrical breakers – Sulphur hexafluoride 

(SF6) 

• Fire-fighting gases – including carbon dioxide, and other proprietary fire 

protection gases 

 

These gases are not considered to pose a risk to the underlying soil or 

controlled waters, and are listed here for completeness only. 

 

A4.6.2 Closed Systems 

The process machinery will contain lubricating and hydraulic oils.  Estimated 

volumes are presented in Table A4.6b. 

 

Table A4.6b Estimated Volume of Oils within Process Machinery 

Machinery Part Oil Type Volume 

Turbine / generator Lubricating oil 4,500 litres 

Shredder Hydraulic oil 600 litres 

Grate unit (2 of) Hydraulic oil 2 x 390 litres 

Crane grab (2 of) Hydraulic oil 2 x 100 litres 

 

 

A4.6.3 Wastes 

The wastes produced by the ERF will largely comprise boiler bottom ash, 

which is a solid material.  This will be mechanically separated into ferrous 

metal items and ash transported on conveyor belts and will be stored under 

cover on concrete pads.  The boiler bottom ash will be taken off site to an ash 

processing plant for refining and used as an aggregate or used in bound 

products, or landfilled.  The metal component will be loaded into vehicles for 

transport to suitable recycling facilities.  A summary of volumes and disposal 

arrangements is presented in Table A4.6c. 

 

 

Table A4.6 c Process Wastes 
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Substance Estimated Volume 

Stored 

Storage 

Arrangements 

Disposal 

Arrangements 

FGT Residues 100 tonnes FGT residue silo Licensed disposal 

facility 

Bottom Ash 450 tonnes Bottom ash storage 

building 

Processed off site or 

off site landfill 

Metals 40 tonnes Bottom ash storage 

building 

Recycled 

 

The volume of leachate that will be generated from the residues of 

incineration will be negligible because the process will drive off residual 

water. It is anticipated that this leachate will be washed into process drains or 

evaporate.   

 

Other wastes that will be produced during operations and maintenance 

activities are summarised in Table A4.6d. 

 

Table A4.6d Maintenance and Other Operational Wastes 

Substance Storage Arrangements Disposal Arrangements 

Waste Oils and greases Dedicated storage area inside 

main building 

Specialist recovery 

Empty oil and chemical 

containers 

Bin  

Filters, rags, and absorbent 

granules contaminated with 

oils and chemicals 

Dedicated storage area inside 

main building 

Specialist recovery/ licensed 

disposal facility 

Scrap metal Skip (may be outdoor) Recycling 

Waste furnace refractory Skip (may be outdoor) Licensed disposal facility 

Waste insulation  Covered skip (may be 

outdoor) 

Licensed disposal facility 

Ash spillages Not applicable Specialist recovery and 

disposal 

 

It is currently envisaged that vehicle maintenance will be undertaken off-site.  

If on-site maintenance is undertaken, a specialist sub-contractor will be used 

and a dedicated area identified, along with suitable operational procedures. 

 

A4.7 SURFACE WATER AND FOUL DRAINAGE 

As this will be a new development, within the building, process areas will 

have concrete floors and controlled drainage (to collect process effluent and 

floor washings) together with suitable bunding as necessary to ensure that any 

spills in these areas would be contained.  The process effluent will be collected 

in the waste water pit and will be reused on the site within the process. In the 

unlikely event that liquids cannot be reused they will be either tankered off 

site to suitable treatment facilities or discharge to foul sewer in accordance 

with a discharge consent. 

 

All surface water collected at the site from potentially contaminated areas will 

be recycled through the waste water pit, where solids will be removed prior to 

storage with other process water in the waste water pit.  Sludge will be 

emptied from the waste water pit regularly and sent for specialist treatment.  
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In the event of any spill inside, the effluent will ultimately pass into the waste 

water pit via the drainage system and the waste will then be pumped out from 

this point by tankers.   

 

In the event of a fire, the fire fighting water from potentially contaminated 

areas will drain back to the waste water pit.  This water could be re-used in 

fire fighting as necessary.  In other areas the water would enter storm drains 

and be handled by the drainage system as rainwater.  If circumstances dictate 

it would be possible to pump the water out of the waste water pit for off-site 

treatment by tanker. 

 

Sanitary water will be discharged direct to the foul sewer. 

 

Uncontaminated rainwater will be discharged via the infiltration ponds on site 

in accordance with EA guidance. 

 

As part of the ERF construction, the site drainage will be designed and 

installed to provide effective drainage for the entire site.  
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A5 ASSESSMENT OF LAND POLLUTION POTENTIAL 

A5.1 POLLUTING SUBSTANCES AND RELEVANT ACTIVITIES 

A list of all substances that will be used and stored is contained in Table AD1, 

Appendix D.  An assessment of their pollution potential has been made based 

upon their properties, toxicity and volume stored and used.  Those substances 

thus identified in Table AD1 have been taken forward to Section A5.2 below.   

 

Water storage and processing has not been included in this table because it is 

not considered harmful to the environment. 

 

A5.2 PREVENTATIVE MEASURES 

The pollution preventative measures (physical infrastructure and those 

relating to testing, inspection and maintenance) for each relevant activity 

associated with the potentially polluting substances have been identified and 

their extent and condition assessed.  The results of this work are shown in 

Table AD2, Appendix D.   

 

Plans showing the location of these activities are shown in Figure AA2, 

Appendix A.   

 

Fuel oil will be held in a double skinned underground tank with a leakage 

detection system.  All chemicals will be stored in an appropriate manner 

incorporating the use of bunding and other measures (such as acid and alkali 

resistant coatings) to ensure appropriate containment. Further measures to 

limit the potential for any impacts are as follows: 

 

• The waste storage bunker and ash handling areas will be designed as 

liquid retaining structures and inspected to demonstrate the absence of 

leakage. 

• All tanks will be double skinned or bunded to contain 110% of the capacity 

of the tanks. 

• The surface drainage systems within the site will be routed to ensure that 

contaminated liquids are collected and then reused within the process. 

Only external uncontaminated rain water will be discharged to the 

infiltration ponds. 

• Any excess liquids that cannot be reused will be either tankered off site to 

suitable treatment facilities or discharged to foul sewer in accordance with 

discharge consent. 

• Training will be carried out and equipment provided to minimise the 

potential environmental impact in the case of accidents, for example, by 

the use of spill kits. 
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A5.3 ASSESSMENT OF THE LIKELIHOOD OF LAND POLLUTION 

Table AD2, Appendix D contains an assessment of the likelihood of land 

pollution from the installation. 

 

For all relevant activities at the installation there is little likelihood that land 

pollution or leaks to land will occur during the future life of the installation.  It 

is the conclusion of this report that reference data for the site does not need to 

be collected.  
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A6 CONCEPTUAL SITE MODEL 

A6.1 GEOLOGY AND HYDROGEOLOGY 

A6.1.1 Geology 

The geological sequence beneath the site is as follows: 

 

• Made ground 

• Nottingham Castle Sandstone Formation (bedrock) 

 

The made ground comprises black sand and gravel of coal, ash, mudstone, 

sandstone and brick at thicknesses ranging from 0.1-1.0m and a mean 

thickness of 0.4m.  Beneath this lies the bedrock comprising very weak (where 

weathered) to weak, orange brown, poorly cemented, medium grained 

sandstone with occasional pebble beds.  The base of the Nottingham Castle 

Sandstone has been shown to extend to a depth of 128m through BGS 

boreholes and mining shafts in the area. 

 

A6.1.2 Hydrogeology 

The Nottingham Castle Sandstone Formation is classified by the Environment 

Agency as a Major aquifer and the overlying soils are considered to have a 

high leaching potential with pollutants likely to penetrate the aquifer.  The site 

is located within a Groundwater Source Protection Zone with a borehole for 

public drinking water supply located approximately 1 km south west from the 

Site. 

 

Perched groundwater was encountered at depths between 14.5 m and 17.9 m 

by Norwest Holst in April 2006.  Standing water level within the aquifer is 

likely to be at least 22m bgl.    

 

A6.2 SURFACE WATER FEATURES 

The surface water features in the vicinity of the site are shown on Figure AA5, 

Appendix A.  The nearest surface water feature to the site with classification 

data is Rainworth Water located 430m south east of the site at the nearest 

point.  Rainworth Water was most recently classified as chemical and 

biological quality Grade C (Fairly Good) by the Environment Agency.  The 

Envirocheck map indicates a number of smaller ditches and ponds in the 

vicinity of the site.  The closest of these is 50 m east of the proposed site 

boundary.  These have no classification data.   

 

The surface waters in the vicinity of the site are likely to be in hydraulic 

continuity with any perched or other groundwater at the site due to the lack of 

any superficial deposits above the Nottingham Castle Sandstone. 

 



ENVIRONMENTAL RESOURCES MANAGEMENT         VEOLIA ES RECOVERY NOTTINGHAMSHIRE LTD 

A-23 

Proposed external surface water drainage for the site is shown on Figure AA6, 

Appendix A.  It is proposed that surface water from the external areas of the 

site will flow into two infiltration basins on the eastern side of the site.   

 

A6.3 RESULTS OF PREVIOUS INVESTIGATIONS/ ASSESSMENTS 

The analytical results from the Norwest Holst investigation indicate low levels 

of petroleum hydrocarbons and PAHs within the made ground beneath the 

site.  The results are consistent with the presence of made ground at the site 

comprising material excavated during coal mining operations.  A risk 

assessment carried out by Norwest Holst discounted the risks to soil and 

groundwater receptors at the site, based on the low levels of contaminants 

detected.   

 

A6.4 OTHER SENSITIVE RECEPTORS 

Site workers have the potential to be exposed to historical contaminants in soil 

and groundwater via direct contact and inhalation of vapours. 

 

The proposed facility is located within a Nitrate Vulnerable Zone.  Within 1 

km of the site boundary is Rainworth Heath which is a Site of Special 

Scientific Interest (SSSI).  The SSSI is located 129 m South-West of the site at its 

nearest point.  In addition Rainworth Forest SINC is located adjacent to the 

southern site boundary and further SINCs are located west of the site and 

within a 1km radius of the site. 

 

In the context of PPC, the land itself is considered to be the receptor, and the 

potential for adverse effects to others is of secondary importance.  Therefore, 

these receptors are not considered further in the conceptual site model (CSM). 

 

A6.5 LAND POLLUTION HISTORY 

The site is currently not in use.  The site has previously been part of Rufford 

Colliery when it was used to store and stockpile coal.  The Norwest Holst 

investigation has shown that there is some impact from petroleum 

hydrocarbons in shallow soils but that in general impact is limited to made 

ground which is likely to comprise materials related to the former colliery 

such as colliery spoil. 

 

A6.6 SITE ZONING 

The site has not been divided into zones based upon the proposed location of 

potentially polluting substances.  The geology and hydrogeology are 

consistent across the site, and therefore the site could be considered as one 

zone in the context of its environmental setting.  As discussed above, the 

standing groundwater level in the aquifer is likely to be at a depth in excess of 

22m bgl in this area and all of the potential sources (eg spills, leaks) and 

pathways (drainage systems, cracks in hardstanding) at the site have a similar 

chance of impacting this receptor. 
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A6.7 SUMMARY CONCEPTUAL SITE MODEL 

A6.7.1 Introduction 

The findings of the desk study and proposed site layout have been used to 

develop the conceptual site model (CSM) for the site.  Uncertainties in the 

CSM are identified and their significance discussed. 

 

Some low level historical impact exists at the site comprising mainly 

petroleum hydrocarbons and PAHs, derived from historical coal mining 

activities that took place on the site.   

 

With respect to future developments, the site will be constructed following 

current UK requirements for pollution prevention, and the site will develop 

robust environmental management systems through its maintenance 

programme.  Therefore, the likelihood of complete pollutant linkages being 

realised is considered to be low.  

 

However, for completeness, graphical presentations of the CSM are provided 

in Figure AE1 and AE2, Appendix E to present the potential sources, pathways 

and receptors along with an assessment of the likelihood of a complete 

pollutant linkage being present.   

 

 

A6.7.2 Uncertainties in the CSM 

In developing the conceptual model for the site the following assumptions 

that are subject to uncertainty have been made: 

 

Geology and Hydrogeology 

• Current depth to groundwater 

• Direction of groundwater flow 

• Surface waters in continuity with groundwater 

• Thickness of the made ground. 

 

Detailed Design Specification 

• Design depth and fall of drainage system; 

• Design and depth of underground pipe work; 

 

These uncertainties and assumptions will be reduced once the detailed 

specification of the site has been completed. 
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