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Non-Technical Summary 
The Environmental Permit for an advanced thermal conversion plant at Hooton Park has been 

approved and issued by the Environment Agency - Reference EPR/YP3039EX/A001 Hooton Park 

Sustainable Energy Facility.  

 

This Environmental Permit Application for Substantial  Variation allows for the revision of the technical 

details for the process following changes made in the development process.  

 

Following this development process and specifically the detail design study, the plant to be installed is 

smaller than that originally permitted. The Application for Variation shows the reduced size and the 

changes to the gasification technology over that gasification technology originally proposed for 

installation at the plant. The new gasification technology selected is that supplied by Kobelco Japan 

who offer a significant number of reference plant across South East Asia. It is a proven technology 

utilising Best Available Techniques and already has an UK Environmental Permit reference at the 

same scale of operation in Walsall. 

 

The technology of the revised development  is very similar to that permitted in that it uses a Refuse 

Derived Fuel (RDF) fuel derived from residual waste, but has a lower design thermal input at 95MWe,  

lower electrical output (ca 28MWe vs 40MWe) and smaller thermal throughput (260,000tpa) than the 

originally permitted process. The amount of RDF material throughput has not quite dropped in 

proportion to the reduced electrical output owing to a contracted supply of a RDF fuel which has a 

lower calorific value than that originally proposed.  The technology utilised remains the same as an 

advanced thermal conversion technology and uses broadly the same equipment as in the existing 

permit (specifically waste fuel preparation, waste fuel handling, gasifier, boiler, turbine, air pollution 

control equipment and stack) as that proposed previously to achieve compliance with the Industrial 

Emissions Directive. This Kobelco technology is Incineration Sector Best Available Techniques BAT 

with a permit reference in the UK. There will be two independent operational gasification lines with a 

single turbine. 

 

The applicant and permit holder Hooton Bio Power Ltd understand that as an Environmental Permit 

examines the techniques and technology of an installation. It is required to detail all of details of the 

technology and operator in a comprehensive document detailing these design changes. This 

document is an application for a substantial variation to a permitted installation comprising a 

combustion plant, Hooton Bio Power, to be located at Eastham Wirral SJ373800.  
 

The plant is classified as an incineration plant under the Industrial Emissions Directive 2010/75/EU 

and uses a refined refuse derived fuel (RDF) This is the same type of fuel and operation as the 

existing Environmental Permit. The listed activity relevant to the site is combustion activities under 

Section 5.1 A (1) (b) “The incineration of non-hazardous waste in an incineration or co-incineration 

plant with a capacity exceeding 3 tonnes per hour” of the Environmental Permitting (England and 

Wales) Regulations (2010). The plant environmental impacts will be controlled under the Waste 

Incineration Directive 2000/76/EC and the Industrial Emissions Directive (IED) 2010/75/EU. 

 

Hooton Bio Power Ltd, the owner and operator, will take delivery of residual waste from specialist 

licensed contractor(s) and prepare a fuel product refuse derived fuel (RDF) onsite to a specification for 

the facility. The prepared fuel is specified with a typical dry calorific value of ca.10.5MJ/kg chlorine 

levels less than 1.2%. This RDF material can also be imported ready-prepared onto site to the 

required specification. The final prepared shredded material will then be thermally treated to create a 

syngas fuel (similar to towns gas), mainly consisting of hydrogen and carbon monoxide as the 

combustible elements, before being used as the fuel in combustion tube linked to boiler and steam 

turbine. This allows energy recovery for both electricity and heat generation. There are two identical 
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independent process lines.  It should be noted here that the combustion plant and the boiler of each 

line are inextricably linked so that neither the combustion nor heat recovery part can operate 

independently on a single line.  

 

The rotating mechanical energy produced by the turbine is converted to electrical energy by the 

alternators for supplying to the National Grid. The plant will achieve a minimum net power output of 24 

MWe (ISO conditions), for export to the adjacent Industrial Park and the National Grid. Gross power 

output is 28MWe.  Planning permission has been granted for the development (reference number 

APP14/00314). The plant is classified as R3 Recycling/reclamation of organic substances which are 

not used as solvents (including composting and other biological transformation processes) under 

Directive 2008/98/EC. 

 

The installation will import source segregated commercial and industrial waste and residual municipal 

derived (without putrescible material) suitable for use within the facility. This material will then be 

prepared to a specification appropriate for use in the facility. Significant recyclables will be recovered 

from this process (principally metals). The prepared RDF material will be fed into two independent 

lines consisting of gasifier secondary combustion chamber boiler and air pollution control equipment 

(APC). There is a single steam turbine generator.  There will be a single emission point to air which is 

from a single combined exhaust stack, A1.  

The installation will have one release point to the sewerage system, which will take treated process 

effluents including treated process liquors and boiler blow down and domestic effluent from the office 

facilities (S1). In addition to this there will be an uncontaminated surface water release to the local 

storm water drainage system (S2). There will be two on site contributions to this uncontaminated 

surface water release:- One will be surface run-off from the yard areas, which will go to an interceptor 

prior to being released to the storm drainage system; The other will be from roof water run-off which 

goes to a storage tank with the overflow running to pipework leading to the storm sewer. 5800m2 or 

over 14% of the active site area is used for rainwater recovery and rainwater is reclaimed as part of a 

sustainable drainage system (SUDS). The majority of the roof runoff will be harvested as a sustainable 

source of plant water and will be used where possible within the process primarily for process and for 

the washing of the air-cooled condenser.  These contributions join before leaving the installation as 

one combined release. There are no releases to land or groundwater.  

 

The licensed site will store and handle a number of chemicals in small quantities, mainly for the 

treatment of the cooling tower and cooler feed water. In addition to this the installation will generate 

and store a number of wastes and co-products. The thermal treatment process will give rise to an inert 

IBA ash which as a vitrified or glassy product and is potentially used as aggregate.  There will be a 

separate small quality of Air Pollution Control (APC) ash residues which will be collected and disposed 

in an appropriate manner by licensed contractors. These remain in type and composition unchanged 

from that permitted.  

RDF is a low dust material owing to its moisture content. Nevertheless there is a small potential for 

fugitive dust emissions to be generated from the handling of the prepared shredded RDF material for 

the thermal treatment units. The dust will be contained within the building and will be controlled via 

appropriate equipment design, suppression and preventative maintenance programme.  Where (and 

when)  appropriate, ventilation systems will be employed that filter air prior to emission from the 

building, specifically most of the reception building air is used and treated within the process.  

An Application Site Report (ASR) land assessment study  has been prepared for the installation and is 

included as part of this application, but as a separate document. This includes details of how fugitive 

emissions to surface water, sewer and groundwater are minimised. The plant contains a sustainable 

drainage roofwater collection system and will minimise water usage and reuse water wherever 

possible. The ASR includes a flood risk assessment even though the site is outside the flood risk area 
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as determined by the Environment Agency. There is a drainage plan considered for this and the future 

phases of the development.  

Care has been undertaken in the selection of the fuel and the design and operation of the reception 

area such that the process is continuous.   

Noise from operation has been assessed and appropriate noise control measures are planned to be in 

place to ensure emissions are minimised. This has been assessed through the planning process.  

Hooton Bio Power through its subcontracts with the main contractor and operator BWSC intends to 

implement a total plant management system based upon, ISO 18001, ISO 9001 and will also be 

certified to ISO14001:2004. This is a similar approach to that agreed for the Wirral plant. The owner 

Hooton Bio Power will manage the facility through a management service agreement with CoGen.  

 

 

A draft closure plan has been included. The majority of the plant construction material is suitable for 

reuse or recycling.  

 

 

RDF throughput 260,000 tonnes wet 

authorised amount for 

thermal conversion 

 

 

2*15 tonnes/hour (wet) 

Operational Hours 8000 hours per annum 

Waste processed RDF   

Number of lines Two conversion lines each consisting of fluidised bed 

advanced thermal conversion gasifier unit feeding into a 

secondary combustion chamber,  a  boiler and dedicated air 

pollution control , single turbine genset, common multiflue 

stack.  

 

Ash slagging furnace to provide inert vitrified Incinerator 

bottom ash residue. 

Furnace technology Gasification with vitrification of ash 

Acid gas abatement In bed injection of limestone. Proven combustion sector best 

available techniques abatement (BAT) using spray dry 

injection of lime followed by bag filter.  

NOx abatement Fuel preparation. Control of combustion temperatures in Two 

stage combustion. Low NOx combustion.  

Exhaust flue gas recirculation (FGR)  and SNCR using 

aqueous ammonia  installed from commissioning. These are 

sector BAT for process of <100MWth.  

Reagent consumption Limestone -210 tonnes per annum 
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Lime – 2700 tonnes per annum 

Liquid ammonia - 350 tonnes/annum.  

Activated Carbon – 15 tonnes per annum. 

Light Fuel Oil 210 tonnes per annum   annum (start-up and 

support) 

Flue gas recirculation Flue gas recirculation (FGR) in an intrinsic part of the process 

and gasification reaction ca 20% of flue gas flow recirculated. 

Also Low NOx combustion enhanced through the use of two 

stage combustion and using a low calorific value (CV) fuel 

gas, both of which contribute to the minimisation of emissions 

of NOx through reduction of thermal NOx generation. 

Dioxin abatement High combustion efficiency. Two stage combustion including 

>850°C, >2 seconds residence time in secondary combustion 

chamber, Please refer section 18.  

 

Selection of fuel:- Low precursors and trace elements such 

as copper in waste fuel. Avoidance of boiler deposits through 

the use of gasification with low particulate loadings in gas, 

and the use of soot blowers. Avoidance of the temperature 

zones which lead to de-novo synthesis of Dioxins. High 

efficiency Bag filters and powder activated carbon injection 

are sector BAT 

Stack Height = 80 m Diameter =3.6m twin flue (ID 

equivalent) 

Flue gas  150,000m3/h at 128oC Velocity, 18 m/s 

Electricity generated  KWe  

Electricity exported >23 MWe >184,000 MW a-1 

Hot water   Recirculated water  

TBA BWSC   

TBA MWth 

Water conditions Temperature: 90 °C Pressure: 1 bar/MPa 

Waste heat use Heat will be reused to heat the process buildings and offices 

and the warming and drying of the feedstock. In addition, the 

plant with be CHP-Ready with the ability to export heat via a 

heat main installed to the North Road and has been 

considered from the earliest design phase. Vauxhall and 

other local industries have been contacted for heat and 

power take offs. The plant will be registered for RHI and 

CHPQA. It is classified as CHP ready in accordance with the 

latest Guidance. Please refer Appendix 23 

Operator and permit 

holder 

Hooton Bio Power Ltd 
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1 The Installation  

The facility has an existing environmental permit Reference EPR/YP3039EX/A001 Hooton 

Park Sustainable Energy Facility.  

 

The Hooton Park Sustainable Energy Facility is located at Ordnance Survey Grid Reference.  

SJ 373 799 

Easting = 337388 

Northing = 380044 

 

 Grid Ref = SJ373800 

 

 National Grid Field No = SJ 3780 3804 

 

 Latitude = 53°18'48.06"N 

 Longitude = 2°56'23.62"W 

 

 Latitude = 53°18.8011'"N 

 Longitude = 2°56.3936'"W 

 

 Latitude = 53.313351 

 Longitude = -2.939893 

 

 Postcode = CH65 1AJ 

 

It is some 1.5 km to the south-east of the centre of Eastham. The site is in an industrial area 

on the eastern coast of the Wirral, between Eastham to the west and Ellesmere Port to the 

south east. The site is surrounded by oil storage tanks to the north and south and is adjacent 

to an oil refinery to the west. Eastham Oil refinery is a COMAH site and have formally notified 

they are formally aware of the development. To the east of the site is the Manchester Ship 

Canal. The wider industrial area around the proposed site includes a car manufacturing plant 

amongst other uses. A significant proportion of the wider industrial area is vacant.  

The nearest settlements to the proposed development are at Eastham to the north, Hooton to 

the south-west, and Ellesmere Port to the south. The nearest residential properties are those 

on the eastern fringe of Eastham, approximately 1 km to the north-west of the site, and along 

Rivacre Road a minimum of 750 metres to the south-west. Properties on the northern edge of 

Ellesmere Port / Childer Thornton lie approximately 2km to the south.  

There are two Habitats sites (Special Areas of Conservation, Special Protection Areas or 

Ramsar sites) within 10km of the installation, the Mersey Estuary and the Dee Estuary. 

There is one Site of Special Scientific Interest within 2km of the installation, the Mersey 

Estuary. 

There are three non-statutory local wildlife and conservation sites and within 2km of the 

installation. 
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It will be operated by Hooton Bio Power. The specific planning permission and a number of 

background studies for the development; these are included within this document.   

1.1 Listed Activities 

The following Table provides a summary of the listed activities and directly associated 

activities that Hooton Bio Power carry out at the installation.   

The plant is classified as an incineration facility under the Industrial Emissions Directive 

2010/75/EU and uses a discarded fuel in the form of refuse derived fuel as a fuel. The listed 

activity relevant to the site is combustion activities under Section 5.1 A(1) (b) “The incineration 

of non-hazardous waste in an incineration or co-incineration plant with a capacity exceeding 3 

tonnes per hour” of the Environmental Permitting (England and Wales) Regulations (2010). 

The plant environmental impacts will be controlled under the Waste Incineration Directive 

2000/76/EC and the Industrial Emissions Directive (IED) 2010/75/EU. 

The plant is classified as an Energy recovery under Directive 2010/75 EU. However under 

current Environment Agency Guidance it also refers to the following documents:- 

The plant is classified as R3 Recycling/reclamation of organic substances which are not used 

as solvents (including composting and other biological transformation processes) under 

Directive 2008/98/EC. 

 

Table 1.1.1 Installation Activities 

 

Activity 

 
Schedule  

Incineration of non-hazardous waste in a plant with a 

capacity of more than 3 tonne or more per hour. 

The Installation is:  

 

 an Installation for the purposes of the IPPCD; 

 a waste incineration Installation under the WID; 

 an operation covered by the WFD, because it 

processes discarded waste RDF; and 

 Subject to aspects of other relevant legislation 

which also have to be addressed.   

Section 5.1 A(1) (b) The 

incineration of non hazardous 

waste in a plant of capacity of more 

than 3 tonne per hour. 

Electricity Generation 

Directly associated activity 

Generation of 28MWe electrical 

power using a steam turbine from 

energy recovered from the flue 

gases 

Emissions abatement 
Directly associated activity 

Raw material delivery, storage and handling Directly associated activity 

Fuel and chemical delivery, storage and handling Directly associated activity 

Co-product storage and handling Directly associated activity 
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Waste storage and handling Directly associated activity 

Discharge of site run-off to surface waters Directly associated activity 

Discharge of process effluent to sewerage system Directly associated activity 

 

All operations within the installation boundary are regarded as being fundamental to the 

operation of the processes and are not used for any other purpose other than the primary 

activity, the production of renewable heat and electricity through the recovery of refuse 

derived fuel.  There are two operational lines and a single steam turbine. It should be noted 

here that for each line  the combustion plant and the combustion chamber of the boiler plant 

are inextricably linked so that neither part can operate independently. The installation 

boundary is clearly shown in Appendix 1 Figure 2. The boundary encompasses all activities at 

the site. 



Hooton Bio Power RDF Resource Recovery Plant                              North Road Ellesmere Port      
                                                        

  
 12 

 

1.2 Screening 

Table 1.2.1:   PPC Application Screening Questions 

Category Question Installation response 

Water use 

Is the volume of water used by the 

installation such that less than 20m3/day of 

aqueous effluent is produced? 

No. However reuse of 

boiler blowdown for 

attemporation may 

reduce the discharge 

below this level. 

Rainwater roof 

harvesting used for 

process purposes  

All water 

Are there any emissions at all to controlled 

water or sewer? 

 

Yes. Boiler blowdown 

and boiler salts to 

sewerage system in 

North Road. In 

accordance with 

discharge permit.  

 

Uncontaminated surface 

water to storm drain 

Manchester Ship Canal 

MSC  via SUDS and oil 

interceptor. 

Groundwater 

Are there any deliberate discharges directly 

into groundwater that may contain List 1 

substances or deliberate discharges 

containing List 1 substances, which may 

lead to such substances reaching the 

groundwater indirectly (e.g. by 

landspreading)? 

 

Are there deliberate direct or possible 

indirect emissions to groundwater of List II 

substances from the installation? 

 

No, there are no direct or 

indirect discharges of List 

I or List II substances to 

groundwater.   

Odour 

Can you confirm that there have been no 

justified complaints about odour in the last 

2 years? Do you believe that the operations 

give no reasonable cause for offence or 

annoyance with regard to odour, and that 

the Local Authority Officers and the 

Regulator would agree? 

 

New installation therefore 

no historical complaints. 

 

There have been no 

complaints in similar 

plant. 

 

See Section 2.2.6 for 

further details. 

Energy 

Do you hold a valid voluntary agreement 

that covers all of the activities within the 

Permit, i.e. a Climate Change Agreement 

(CCA), Direct Participant Agreement in the 

Energy Trading Scheme (DPA)? 

  No 

Plant will be registered 

under OFGEM as a 

renewable advanced 
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Category Question Installation response 

 thermal conversion 

power plant. Also with 

OFGEM and CHPQA as 

a RHI eligible CHP plant. 

Noise 

Can you confirm that there have been no 

justified complaints about noise in the last 2 

years? Do you believe that the operations 

give no reasonable cause for offence or 

annoyance with regard to noise, and that 

the local Authority Officers and the 

Regulator would agree? 

 

New installation therefore 

no historical complaints.  

Noise assessment has 

been undertaken as a 

baseline with modelling 

for operations and 

reviewed during 

Planning. There is no 

noise issue expected. 

See Section 2.9 for 

further details. 

Installation 

wide issues 

Will you be the only permit holder on the 

installation? 

 

Yes 

Waste 

Are you applying to operate any “specified 

waste management activities” (i.e. waste 

disposal or recovery)? 

No specified waste 

management activities 

are carried out on the 

site.  

 

Habitats 

Are there any European sites which may be 

affected by emissions from the installation? 

Or any SSSIs which are within 2km of the 

installation? Or any other SSSIs which may 

be affected by emissions from the 

installation? 

There are two Habitats 

sites (Special Areas of 

Conservation, Special 

Protection Areas or 

Ramsar sites) within 

10km of the installation, 

the Mersey Estuary and 

the Dee Estuary. 

There is one Site of 

Special Scientific Interest 

within 2km of the 

installation, the Mersey 

Estuary 

There are three non-

statutory local wildlife 

and conservation sites 

and within 2km of the 

installation. 

 

 

See Section 4.3.2 and 

dispersion model 

Appendix 5 for further 

details. 
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1.3 Site Maps and Report 

An Application Site Report (ASR) has been included as an addendum to this report. Appendix 

10.  This contains maps and plans to support the discussions and issues raised within that 

document.  In addition Appendix 1 Figures 1-3 comprises an installation plan, showing the 

site and the installation boundary, Appendix 1 includes a detailed installation showing point 

source releases Stack emission point and effluent emission point. 

 

1.4 Summary of Activities  

Hooton Bio Power will receive fuel such as RDF with a dry calorific value of ca 9-12 MJ/kg ± 

10% Chlorine levels mean 1%. European Waste Catalogue EWC codes for this material are 

provided in Appendix 11. Normally this material will be pre-prepared offsite, but the facility will 

have the ability to shred it to the required size for processing and screen as required. This 

prepared fuel is then thermally treated in two separate fluidised bed gasifiers to create a 

hydrogen rich fuel gas or “syngas”, which is then used as the fuel in the combustion chamber 

and the energy passed to the boiler. The rotating mechanical energy produced by the steam 

turbine is then converted to electrical energy by the alternators for supplying to the National 

Grid.  

The site stores and handles a number of chemicals in small quantities, mainly for flue gas 

scrubbing purposes limestone and lime, and for the treatment of the cooling tower feed water 

(see Section 2.4.1 for further details). In addition to this the installation generates and stores a 

number of wastes and co-products (see Section 2.5 for further details). 

The site is an individual unit with access to mains drainage. The uncontaminated surface 

water from the yard area goes to a collective site drain from where it passes to an interceptor 

and SUDS before it joins the ship canal through a penstock valve. Domestic foul and treated 

process liquor is passed to mains foul drainage system on North Road for remote treatment. 

Roof rain water is harvested and collected in a tank for use in the spray drier, cooling tower, 

process attemporation for scrubbing purposes, water dust suppression and fire control 

system.  
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2 Emissions Control 

2.1 In Process Controls 

2.1.1 Process Description 

Please refer to the attached Process Flow Description (Appendix 17). 

 

Fuel Preparation 

 

Some measures for preparing and screening the residual waste (after recycling) into RDF will 

be undertaken on site.  

 

Reception Hall. The Reception Hall (enclosed building) is where the pre- prepared RDF is off 

loaded from the delivery vehicles on to a reinforced concrete reception floor that is bounded 

on four sides by pre-stressed reinforced concrete retaining walls. Within the reception hall 

there is a mechanical bulk handler that is used to stack the organic feedstock and to feed the 

organic feedstock to the process. 

 

The feed hall is fitted with: 

Shredders. The shredder is a slow speed quadruple shaft shredder designed for quiet 

operation and to reduce oversize feedstock to a carefully controlled size range. It will be 

similar to that used within other waste management processes.  

Overband Magnet. The Overband Magnet is set above the inclined prepared feedstock 

conveyor, this magnet extracts any ferrous metals that have been separated from the 

prepared organic feedstock during the shredding process. Any metal removed is directed to a 

skip for further recycling.  The material is then directed by conveyor to the rotating screen. 

Eddy Current Separator. The Eddy Current Separator is located in the tail end drum of the 

conveyor, this separator removes any non-ferrous metals that may have entered the process 

and that have passed through the Shredder.  Metals removed in this way are diverted to a 

skip for further recycling.  The now largely metal free prepared organic feedstock continues 

through the process to the fuel storage. 

 

Fuel Storage 

The facility will receive residual waste feedstock from an accredited supplier. This will be 

stored within the first storage area blended within a separate fuel hopper and fed onto two 

separate feed lines consisting of screens magnets eddy current separator and shredder(s). 

This prepared fuel is then transferred to a storage area before being loaded into the conveyor. 

The fuel bunker will be able to store circa 4-5  days of prepared RDF feedstock maximum – 

under normal operation this is considered to be typically 3 days although this will need to be 

increased during holiday weekends.  
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 Fuel feed hall 2 days  

 Reception hall 2 days 

 Total maximum storage volume 4-5 days 

. 

 

 

 

 

 

 

 

 

Figure 1 Schematic of Hooton Bio Power  Plant 

 

 

 

 

 

Thermal Treatment Units (Gasifier). The facility will consist of two identical thermal treatment 

(gasification) lines. The Thermal Treatment Unit Gasifier, is similar to those used in multiple 

facilities located in Asia and around the world, are in continuous operation.  Each gasifier unit 

is capable of processing 15 tonnes per hour. Typical RDF moisture content is 20%, but the 

fuel specification allows up to 30%. 
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Within the gasification unit there is a low oxygen atmosphere under slight negative pressure (-

12mb). Fans controlling the air flow in the gasification unit are induced draft and are located 

after the boiler and flue gas clean-up. 

Initial starting of the system requires the units to be pre-warmed with oil   burners. The supply 

of the prepared RDF in the gasifier will be interlocked with the secondary combustion 

chamber such that the fluidised bed gasification unit cannot be fed nor ignited until the 

temperature in this secondary chamber is above 850oC. Start-up gasses will all be controlled 

by venting through the main combustion chamber and the flue gas clean-up system all of 

which will be preheated by fuel oil. There are no vents nor by-passes.  

The bed of each thermal treatment unit runs at approximately 800oC. Limestone will be added 

to the fuel to enable in bed capture and scrubbing of acid gases (this is the BAT). The 

hydrogen rich syngas leaves the gasification thermal treatment unit at around 650oC through 

a transfer duct enroute for the secondary combustion chamber. The secondary combustion 

chamber consists of a tube preheated by gas burners to a temperature in excess of  850oC 

and the process interlocked in operation such that fuel feed activities cannot take place if the 

temperature within this chamber drops below this level. The combustion chamber is sized 

such that combustion modelling demonstrates that it will ensure a combustion residence time 

of two seconds even under the most adverse conditions.The secondary chamber also acts as 

a melting furnace and operates in excess of 1000 o C Appendix 18 provides a calculated 

mean residence time of over 3.39 seconds at >1000o C.  

Acid Gas Control 

To ensure that the emissions remain compliant with permit requirements. A proven system 

based upon limestone dosing of the RDF feed to enable in-bed scrubbing of acid gasses in 

conjunction with spray dry injection of lime followed by bag filters (6) will be utilised.  The 

technology selected is Best Available Techniques for the combustion and incineration sector 

as defined in the sector guidance notes.  

Particulate control is undertaken by an advanced bag filter technology (6). This system is well 

proven within the incineration and combustion sector and offers considerable headroom to 

ensure that the process complies with Permitted emission levels. There will be a facility to 

operate activated carbon injection through the use of pre mixed reagent and / or separate 

PAC injection should this become necessary for control of dioxins. The air pollution control 

APC residue will be transferred to a silo and transported off site by tanker for disposal using 

authorised contractors.  

 

 

Energy Recovery.  

 

The plant will operate a boiler/steam turbine the energy recovery technology installed will be a 

steam turbine selected based upon its efficiency availability and reliability. The CHP will be 

designed with connections and a heat main for the future development of CHP to local 

industrial users. R1 has been calculated for the process at 0.779 well in excess of the 0.65 

Recovery Threshold for the Waste Framework Directive. Please refer to Appendix 23. 

 

Combustion Tube 

 

The syngas from the gasifier will be combined and mixed and will be combusted in a 

combustion tube and boiler fitted with a support burner for combustion (4). The combustion 
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chamber will have a temperature in excess of the required 850oC and residence time of 2 

seconds estimated at 3.39 seconds at ca 1000oC. Appendix 18. There will be a combustion 

support burner to maintain temperature above 850oC under the most adverse conditions. The 

feed system will be interlocked to ensure that RDF feed cannot take place until this 

temperature has been exceeded.  

The syngas fuel itself comprises 40% nitrogen and therefore a further degree of thermal NOx 

control is additionally obtained through having staged combustion and a relatively low CV fuel 

gas. The technology is designed as low NOx from the outset. Selective non catalytic SNCR 

equipment will also be installed for the injection of liquid ammonia into the combustion tube to 

control to the NOx emission limits. 

DeNOx System.  

The plant will use two stage gasification combustion process to limit the formation of NOx and 

this has been deemed as the Best Available Techniques by the EA. The synthesis gas 

through use of staged combustion acts to reduce combustion temperatures for the control of 

the formation of NOx. The low calorific value of the syn gas fuel also limits the peak 

combustion chamber temperature within the secondary combustion chamber and controls 

thermal NOx. Exhaust gas recirculation will be designed into and is an essential part of the 

plant operation as it is used for the provision of gasifying air and is therefore intrinsically 

linked with the plant operation. 

Further treatment of NOx will be carried out by selective non catalytic reaction which involves 

the injection of aqueous ammonia into the hot gas stream after the secondary combustion 

chamber which turns the nitrogen oxides into water vapour, nitrogen and carbon dioxide. The 

combination of gasification, exhaust gas recirculation and SNCR is sector BAT for this 

process. 

Stack 

The boiler exhaust stream is emitted to the atmosphere via a single combined twin flue stack. 

The exact height has been determined in the dispersion modelling and impact assessment 

undertaken by GF Environmental and will be 80m. There will be an emission monitoring 

position built into the stack in accordance with EA Monitoring Guidance note M1. 

The monitoring of the level of emissions is carried out continuously within the stack by the use 

of MCERTs certified continuous monitoring equipment prior to discharge to atmosphere.  

Failure of the MCERTs monitoring equipment or the recording of a level of emissions higher 

than that permitted will result in a pre-programmed shutdown of the plant.  

Condenser/Air Cooler Air-cooled condensers will be used for the cooling of the spent steam 

after the boiler. The supplier of this equipment is to be confirmed. This technology offers 

minimal water usage excellent performance for cooling and no steam plume when in 

operation and no legionella risk. 

 

CHP  

 

The surplus heat generated by the Boiler/Turbine captured in the gas cooling system is 

reused in warming and drying of the prepared feedstock. The excess heat will be available for 

exported to future industrial users of the industrial park. Negotiations are already in progress 

with adjacent industrial partners. The heat main to allow export for these future phases of 

development will be installed to the plant boundary from the outset of operations. This heat 
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mains infrastructure installation has been considered as a design parameter from the outset 

and is therefore straightforward. In this manner the plant becomes a CHP-R plant. The plant 

will be registered for CHPQA. We await Government clarification for the eligibility of the facility 

for RHI.  

 

All possible heat within the process will be available to be reclaimed including from the 

coolers, condensers and turbines. Space has been engineered in the design to allow for the 

retrofit of recovery heat exchangers such that the plant may be able to match the increasing 

heatload as this develops.   The plant will claim Renewable Heat Initiative subsidy on the heat 

produced and availability of the heat export and infrastructure will drive the future phases of 

the Industrial Park development.  

 

Alternator 

 

The Alternator converts the rotating mechanical energy produced by the Steam turbine or 

Gas engine to electrical energy.  The Alternator(s) produces electricity at 11kV, 50 Hertz and 

3 Phase.  The steam turbine genset will be rated at  26,922kWe.  

  

The Alternator frequency is synchronised with the Grid to allow export of that electricity via a 

Transformer and Switchgear to the Grid Connection. 

 

Grid Connection 

 

This is the point at which the main electricity cables from the high voltage side of the 

transformers connect to Central Networks Distribution Networks system. This connection will 

be underground and will meet with the statutory requirements for connections of this kind. 

Electricity will be exported to Adjacent industrial users and the National Grid.  
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Water Treatment 

 

Water Treatment Plant. Due to the nature of the system very little effluent will be produced. 

The main source of process water will be boiler blowdown. This will be cleaned as appropriate 

and used in conjunction with collected rainwater (sustainable drainage system SUDS) and is 

reused and recycled within the process e.g. as part of the process water for flue gas 

conditioning in conjunction with the scrubbing minimising the need for water within the plant. 

Any final liquor for discharge will be treated as appropriate to meet discharge permit 

conditions and passed to the local sewerage system in accordance with discharge permit 

conditions from the local water company – (Appendix 20). 

 

To minimise the consumption of water the process, including the air-cooled condensers, and 

the fire suppression system uses rainwater, from the process buildings roof rainwater 

harvesting system to reduce the need for towns water.  

Air cooled condensers will be used to minimise water use in the process. It will only require 

periodic blowdown after an extended period to maintain water quality. The water will then be 

tested to evaluate how it compares with the requirements of the equipment manufacturer and 

the continuous blowdown reduced accordingly. This water, after treatment, is drained to the 

local sewer via point S1 or reused within the gas scrubbing as flue gas conditioning to 

improve scrubbing efficiencies.  

 

Start-up emissions control.  

 

There is an interlock preventing the addition of RDF fuel to the gasifier(s) should the 

temperature in the secondary combustion chamber be below 850oC. The secondary 

combustion chamber is preheated to 850oC using fuel oil, the main boiler and flue gas clean-

up system all operate as part of the start-up emissions control. There is no bypass installed 

nor required.  

 

During conditions of start-up the emissions will be fully treated within the process air pollution 

control equipment before discharge to atmosphere via the main stack S1. Through the use of 

a supplemental fired burner in the secondary combustion chamber There are no by- pass 

ducts nor flares required.   

2.1.2 BAT and in-process controls 

Table 2.1.1 below contains the indicative BAT requirements from the Combustion Activities 

Sector Guidance Note, with some accompanying comments on how Hooton Bio Power is 

meeting these BAT requirements at the installation. Further supplemental information on BAT, 

equipment selection, efficiency and CO2 emissions is given in Appendix 7.  
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Table 2.1.1 BAT and in-process controls 

 

Relevant Indicative BAT standard Installation practice 

Material Handling  

1. In general terms, BAT for the prevention of 

dust releases during handling of bulk raw 

materials is the appropriate combination of: 

 

 Orientation of long stockpiles in the 

prevailing wind direction. 

 Installing wind barriers or using 

natural terrain for shelter. 

 Controlling the moisture content of 

the material delivered. 

 Careful attention to procedures to 

avoid unnecessary handling of 

materials and long unenclosed 

loops. 

 Adequate containment on 

conveyors and in hoppers. 

 

 

 

 

 The use of dust suppression water 

sprays where appropriate. 

 

 Rigorous maintenance standards 

for equipment. 

 

 High standards of housekeeping. 

 

 Use of mobile and stationary 

vacuum cleaning equipment. 

 

 Dust suppression or dust extraction 

and bag filter cleaning plant to 

abate sources of significant dust 

generation. 

 

The techniques used within the installation 

are detailed below: 

 

 

Stockpiles of organic feedstock will be in an 

enclosed building. 

 

Indoors so not applicable. 

 

Organic feedstock is delivered prepared or 

whole. 

 

Material stored in a designated area next to 

processing area. Minimal conveying will be 

used enclosed augers will be used where 

practical.  

 

Prepared organic feedstock will be stored in 

walking floor to feed the thermal treatment 

units.  

 

Mistair dust suppression or similar will be 

installed where appropriate. 

 

Equipment will be maintained in line with 

manufacturer’s recommendations. 

 

Housekeeping will be to very good standards 

to minimise fire risk.  

 

Will be used if required. 

 

Air extracts from the organic matter 

preparation area will normally passed through 

the combustion system or be controlled 

before discharge to atmosphere. 

2. The following are normally considered to 

be BAT for material delivery, storage and 

reclamation activities: 

 

 Unloading hoppers for dusty 

materials should either be totally 

enclosed in a building equipped 

with filtered air extraction or the 

hoppers should be fitted with dust 

baffles and the unloading grids 

should be coupled to a dust 

extraction and cleaning system. 

 

 

 

Organic feedstock delivered whole.   

Prepared organic feedstock is stored within a 

walking floor before conversion.  

Externally prepared organic feedstock is of 

sufficient size to not generate much dust and 

has already been sieved.  
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Relevant Indicative BAT standard Installation practice 

 Water sprays should be used for 

dust suppression. 

 

N/A 

3. Where fuel and raw materials are 

delivered by sea and dust releases could 

be significant, applicants should use self-

discharge vessels or enclosed continuous 

unloaders. 

No deliveries by ship to the installation. 

 

4. Where the material being conveyed may 

lead to significant dust releases, transfer 

points, vibrating screens, crushers, hoppers 

and the like should be totally enclosed. 

All of this equipment is in an enclosed 

building. The majority of the conveyors are 

enclosed – transfer points will be controlled 

through a local extract ventilation system.  

5. In order to prevent the spread of dust, 

windbreaks should where necessary be 

created by natural terrain, banks of earth or 

planting of long grass and evergreen trees 

in open areas. 

The whole process is in an enclosed building. 

6. Run-off of water from all open areas, but 

in particular from coal and raw materials 

stocking areas, will contain suspended 

solids. It should be intercepted and the 

suspended solids removed by settlement or 

other techniques. Arrangements should be 

made for monitoring the quality of the water 

discharged from the storage and blending 

areas where such discharges are in the 

vicinity of potentially vulnerable receptors. 

All stockpiles of materials will be in an 

enclosed building; therefore no runoff will be 

generated from stockpile areas. 

Site will have oil interceptor. 

7. Applicants should demonstrate that the 

potential risks of contamination of land by 

deposition of dust, leachate or run-off water 

are not significant. Similarly, they should 

demonstrate compliance on ground water 

protection. 

All dust generated from the shredding of 

organic matter will be captured in an 

enclosed building and/or controlled by 

suppression / extraction where appropriate 

and good housekeeping practices. Hooton all 

activities are carried out within a building, 

there is no leachate or run-off to land / 

groundwater. There will be a SUDS used for 

roof rainwater other surface waters will pass 

through an interceptor before passing to 

storm drainage.  

Relevant Indicative BAT standard 

 
Installation practice 

Combustion Activities  

Indicative BAT for the control of air 

emissions is covered in section 2.2.1 

N/A 
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2.1.3 Compliance with the Waste Incineration Directive (WID) and  

Industrial Emissions Directive (IED) 2010/75/EU 

Hooton Bio Power has designed the facility to comply with the requirements of the Industrial 

Emissions Directive (IED) 2010/75/EU. 

 

Through the use of advanced thermal conversion technology, and CHP, the process 

represents BAT in terms of low environmental impact, high energy efficiency and as such 

represents state of the art in the minimisation and reduction of greenhouse gas emissions. 

 

The plant has been carefully specified to represent BAT and to minimise releases to the 

environment in accordance with Directive limits.  

 

Further details as to the residence time calculation for the boiler, and further details of BAT, is 

provided in Appendix 7. 

 

APPLICATION OF CHAPTER IV OF THE INDUSTRIAL EMISSIONS DIRECTIVE 

 

 

IED 

Article 

Requirement Location of Information 

within Application Document 

45(1)(a) The permit shall include a list of all 

types of waste which may be treated 

using at least the types of waste set 

out in the European Waste List 

established by Decision 2000/532/EC, 

if possible, and containing information 

on the quantity of each type of waste, 

where appropriate.  

Appendix 11 

45(1)(b) The permit shall include the total 

waste incinerating or co-incinerating 

capacity of the plant. 

Appendix 11 

45(1)(c) The permit shall include the limit 

values for emissions into air and 

water. 

Appendix 5 Application Air 

Appendix 20 Water  

45(1)(e) The permit shall include the sampling 

and measurement procedures and 

frequencies to be used to comply with 

the conditions set for emissions 

monitoring. 

Please refer to suggested 

frequency table  attached table 

2.10.1, 2.10.2, 2.10.3 

45(1)(f) The permit shall include the maximum 

permissible period of unavoidable 

stoppages, disturbances or failures of 

the purification devices or the 

measurement devices, during which 

the emissions into the air and the 

discharges of waste water may 

EA Permit responsibility. Please 

refer to suggested 2.8.2.2 
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IED 

Article 

Requirement Location of Information 

within Application Document 

exceed the prescribed emission limit 

values. 

46(1) Waste gases shall be discharged in a 

controlled way by means of a stack 

the height of which is calculated in 

such a way as to safeguard human 

health and the environment.  

Appendix 5 Dispersion Model 

46(2) Emission into air shall not exceed the 

emission limit values set out in part of 

Annex VI. 

Environment Agency to supply 

as part of permit determination 

please refer also to Appendix 5 

air dispersion modelling and 

impact assessment 

46(3) Relates to conditions for water 

discharges from the cleaning of 

exhaust gases. 

Appendix 20 but semi dry 

scrubbing used so no liquor 

from scrubbing 

46(4) Relates to conditions for water 

discharges from the cleaning of 

exhaust gases. 

 

Appendix 20 but semi dry 

scrubbing used so no liquor 

from scrubbing  

46(5) Prevention of unauthorised and 

accidental release of any polluting 

substances into soil, surface water or 

groundwater.   

Adequate storage capacity for 

contaminated rainwater run-off from 

the site or for contaminated water from 

spillage or fire-fighting. 

Sections 2.22, 2.2.3,2.2.5.1, 

2.8.5. 

Detention ponds with penstock 

valve and use of bunded 

building have significant 

storage capacity   

46(6) Limits the maximum period of 

operation when an ELV is exceeded to 

4 hours uninterrupted duration in any 

one instance, and with a maximum 

cumulative limit of 60 hours per year. 

Limits on dust (150 mg/m3), CO and 

TOC not to be exceeded during this 

period. 

Environment Agency to supply 

as part of Permit Determination  

47 In the event of breakdown, reduce or 

close down operations as soon as 

practicable. 

Limits on dust (150 mg/m3), CO and 

TOC not to be exceeded during this 

period. 

Please refer to section 2.2.1.3 

and appendix 5 for assessment 

of emissions  Abnormal 

operating Conditions  

48(1) Monitoring of emissions is carried out 

in accordance with Parts 6 and 7 of 

Annex VI. 

Please refer to suggested 

environmental monitoring table 

attached in section 2.10 

48(2) Installation and functioning of the Environment Agency to supply 



Hooton Bio Power RDF Resource Recovery Plant                              North Road Ellesmere Port      
                                                        

  
 25 

IED 

Article 

Requirement Location of Information 

within Application Document 

automated measurement systems 

shall be subject to control and to 

annual surveillance tests as set out in 

point 1 of Part 6 of Annex VI. 

as part of permit determination 

please refer appendix 25 for 

CEMS specifications  

48(3) The competent authority shall 

determine the location of sampling or 

measurement points to be used for 

monitoring of emissions. 

Stack sampling position has 

been specified to meet H1 and 

detailed modelling undertaken.  

48(4) All monitoring results shall be 

recorded, processed and presented in 

such a way as to enable the 

competent authority to verify 

compliance with the operating 

conditions and emission limit values 

which are included in the permit. 

Environment Agency to supply 

as part of permit determination. 

Installed CEMS have EA 

approved reporting monitoring 

package Appendix 25 

49 The emission limit values for air and 

water shall be regarded as being 

complied with if the conditions 

described in Part 8 of Annex VI are 

fulfilled. 

Environment Agency to supply 

as part of permit determination 

50(1) Slag and bottom ash to have Total 

Organic Carbon (TOC) < 3% or loss 

on ignition (LOI) < 5%. 

Please refer to Appendix 19 

50(2) Flue gas to be raised to a temperature 

of 850ºC for two seconds, as 

measured at representative point of 

the combustion chamber. 

Appendix 18 

50(3) At least one auxiliary burner which 

must not be fed with fuels which can 

cause higher emissions than those 

resulting from the burning of gas oil 

liquefied gas or natural gas. 

2.1.1, 2.1.3, 2.2.1.3 

50(4)(a) Automatic shut to prevent waste feed 

if at start up until the specified 

temperature has been reached. 

2.1.1 Process Description  

2.2.1.3 Startup and shutdown 

50(4)(b) Automatic shut to prevent waste feed 

if the combustion temperature is not 

maintained. 

2.2.1.3 Startup and shutdown 

50(4)(c) Automatic shut to prevent waste feed 

if the CEMs show that ELVs are 

exceeded due to disturbances or 

failure of waste cleaning devices.   

2.2.1.3 Abnormal conditions 

50(5) Any heat generated from the process 

shall be recovered as far as 

practicable. 

Appendix 23 R1 CHPR  
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IED 

Article 

Requirement Location of Information 

within Application Document 

50(7) Management of the Installation to be 

in the hands of a natural person who 

is competent to manage it. 

Attached forms A1 and F1 

define operator as BWSC 

ENGIE 

51(1) Different conditions than those laid 

down in Article 50(1), (2) and (3) and, 

as regards the temperature Article 

50(4) may be authorised, provided the 

other requirements of this chapter are 

met. 

Please refer to Appendix 18 for 

residence time calculation  

51(2) Changes in operating conditions do 

not cause more residues or residues 

with a higher content of organic 

polluting substances compared to 

those residues which could be 

expected under the conditions laid 

down in Articles 50(1), (2) and (3). 

Environment Agency to supply 

as part of permit determination 

52(1) Take all necessary precautions  

concerning delivery and reception of 

Wastes, to prevent or minimise 

pollution.   

2.1.1 BAT and In process 

Controls 

52(2) Determine the mass of each category 

of wastes, if possible according to the 

EWC, prior to accepting the waste.   

RDF and waste timber    

appropriate EWC codes 

provided within Appendix 11 

53(1) Residues to be minimised in their 

amount and harmfulness, and 

recycled where appropriate. 

2.4.2, 2.5, 2.3 

53(2) Prevent dispersal of dry residues and 

dust during transport and storage. 

2.2.1.1, 2.4, 2.2.4.1 

53(3) Test residues for their physical and 

chemical characteristics and polluting 

potential including heavy metal 

content (soluble fraction). 

Normally preoperational 

commissioning testing  

condition please also refer 

Appendix 19  

55(1) Application, decision and permit to be 

publicly available. 

EA Permit and decision 

document 

55(2) An annual report on plant operation 

and monitoring for all plants burning 

more than 2 tonne/hour waste. 

EA Permit requirement.  

Please refer to suggested 

environmental monitoring 

methods  

 

 

Ash 

 

The Kobelco technology produces a vitrified- glass like IBA residue. 
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This residue passes from the melting furnace which is part of the secondary combustion 

chamber and is quenched in a liquid bath producing an inert vitrified residue which is like a 

black sea sand.  

 

Incineration plants shall be operated in order to minimise the amount and harmfulness of 

residues (ash) (Article 9), and to achieve a level of incineration such that the slag and bottom 

ashes Total Organic Carbon (TOC) content is less than 3% or their loss on ignition is less 

than 5% of the dry weight of the material (Article 6(1)). There is no UK operational facility 

therefore the ash composition will be determined using a UKAS accredited laboratory and 

classification will be determined at commissioning. At the present time Japanese results are 

included and these indicate  that the vitrified IBA material is likely to be classified as inert and 

therefore suitable for use as aggregate.   

 

There is a small tramp matter ash residue from the process. This will be rich in clean ferrous 

and non-ferrous metal and aggregate. These will be separated for recovery.  

 

The purpose of the thermal treatment process is to recover and recycle as far as practicable 

100% of the organic matter input (TOC) (Article 9) so the TOC of the ash will be low (typically 

<1%).  

 

The use of a slagging furnace ensures that the IBA ash is both below this level and is inert 

and suitable for aggregate.   

 

Please refer Appendix 19 for details of IBA ash analysis and suggested pre operational 

condition.   It is probable that the residual inorganic matter within the ash will be suitable for 

aggregate use/recovery.  

 

2.2 Emissions Control 

2.2.1  Point source emissions to air 

2.2.1.1  Normal Operating Conditions  

 

Air emission limit values will be met through the combination of:- 

 

 Preparation of the RDF feedstock, 

 Careful control of thermal treatment conditions,  

 The production of a clean syn gas, before combustion in the combustion tube, 

 The use of flue gas recirculation to control emissions of NOx and to promote thermal 

efficiency, 

 The use of a low CV, syn gas fuel controlling combustion and thermal NOx,  

 The use of if required of ammonia  Selective non catalytic reduction (SNCR) to 

control NOx, 

 Flue gas clean-up following the boiler using established and proven best available 

techniques dry lime scrubbing and bag filter techniques to meet emission limit values, 

 The use of in bed acid gas control through the injection of limestone.  

 

 

Hooton Bio Power believes that this combination of process and emission controls represents 

the BAT as defined within all of the combustion sector Guidance notes and European BAT 



Hooton Bio Power RDF Resource Recovery Plant                              North Road Ellesmere Port      
                                                        

  
 28 

reference Guidance and will meet the requirements of the specified air emission limit values. 

The technology and scale of operation is identical to Walsall Permit reference AP3732WS 

which has been granted a permit  

 

Sections 3 and 4 of this document and the modelling study in Appendix 5, demonstrate that 

the installation does not give rise to significant ground level air pollution (Article 6(5)). 

 

 

The single main stack A1 represents the single point source air emission from the installation, 

with exhaust streams from the boiler being emitted to atmosphere through a 80m twin flue  

common stack. This emission to air is considered further in sections 3 & 4.  

 

 

Table 2.2.1.1 Point Source Emission to Air  

 

Emission 

Point 

Reference 

Location Nature of 

Emissions 

Need for Further Consideration 

and Justification 

A1 Combined  Exhaust 

Stack 

Particulates 

HCl 

SO2 

NOx 

CO 

VOC 

O2 

HF 

Heavy metals 

Dioxins and 

Furans 

Yes - See Section 3 Emissions 

Benchmarks & Section 4 Impact 

 

HF has been included and is modelled (see Section 4), as it is a controlled emission under 

IED. The raw materials used and scrubbing equipment to be used means that the emission of 

HF is anticipated to be zero. Control of HF will be demonstrated through control of HCl 

emissions Hence an exemption from the continuous monitoring of this pollutant is requested 

under the permissible exemptions. A formal request for the removal of the need for 

continuous HF monitoring within the Continuous Emissions Monitoring System (CEMS) is 

included within the Appendix 16.  

 

There are a number of measures in place to minimise the level of this air emission: 

 

 The Thermal Treatment Units have been specifically chosen for their proven ability to 

produce a low tar low particulate clean hydrogen-rich syngas. 

 The design of the Thermal Treatment Unit, the temperature at which it operates, and 

the nature of its function all permit high levels of absorption of chlorines and sulphur 

in the IBA produced in conjunction with innovative in bed acid gas scrubbing using a 

small amount of limestone injection within the bed of the gasifier. 

 The synthesis gas from the thermal treatment unit is efficiently combusted within a 

separate combustion chamber designed to operate at temperatures in excess of 

850oC with a residence time of 2 seconds even under the most adverse conditions.  

 Careful control of boiler temperatures and minimisation of boiler deposits by using a 

gasification technology also prevent reformation reactions and minimise emissions.  
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 Remaining condensable acids are removed in the semi-dry scrubber working together 

with a bag filter which are highly proven technology. 

 The high efficiency bag filtering system has been designed to capture particles down 

to less than 10 microns in size. There is provision for the addition of powdered 

activated carbon (PAC), and absorb chlorine, sulphur and heavy metals should this 

be required. 

 Use of fluidised bed combustor eliminates potential peaks and troughs and hence 

gives a more consistent gas quality to the combustion tube and boiler.  

 Control of combustion boiler temperature meeting 850oC and 2 seconds to control 

products of incomplete combustion even during start-up or shutdown phase. 

 Use of a low CV, nitrogen rich fuel gas together with the use of Flue gas recirculation 

mimics exhaust gas recirculation to prevent the formation of thermal NOx. 

 The use of exhaust gas recirculation to facilitate start-up and control of NOx, with the 

option of supplementing this control by the use of urea injection SNCR. 

 Use of a high efficiency syn gas burner with a natural gas flame support. 

 

 

The odour impact from any of these point source emissions is considered below in Section 

2.2.6 Odour.  

 

The design of the plant is described in detail in Section 2.1 In-Process Control.  

 

 

Table 2.2.1.2 Point Source Emissions to Air and BAT  

 

Although controlled under Part A 5.1 as a waste plant It is interesting to compare the facility 

with the power section BAT also. 

 

Relevant Indicative BAT standard 

 

Installation Practice 

Indicative BAT requirements for the 

abatement of emissions of NOx 

 

1. Emissions of NOx should be 

controlled in plant by a 

combination, as applicable, of: 

 

• Combustion control systems 

• Combustion temperature reduction 

• Low NOx burners 

• Over fire air (OFA) 

• Flue/exhaust gas recycling 

• Re-burn 

• SCR 

• SNCR 

 

2. For coal and oil-fired plant, low 

NOx burners are required where 

applicable. 

3. Existing coal-fired plant above 100 

MWth should have over fire air (or 

equivalent). 

4. New natural gas-fired gas turbines 

1. The process of fluidised bed combustion 

and that of gasification inherently 

produces low NOx through the reduction 

of peak combustion temperatures. Gas 

phase combustion will be efficiently 

controlled using efficient specialised 

combustion chambers designed for the 

syn gas. The secondary combustion 

chamber will be designed to meet 850oC 

2 seconds residence time specified 

within the Guidance. The low CV of the 

syn gas coupled with the nitrogen rich 

content of the gas acts in concert with 

Exhaust gas recirculation to lower peak 

combustion temperatures and hence to 

minimise thermal NOx produced within 

the boiler.  

 

DENOx is further enhanced through the use of 

aqueous ammonia SNCR in accordance with 
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Relevant Indicative BAT standard 

 

Installation Practice 

should use dry low NOx burners; 

existing natural gas fired gas 

turbines may use water/steam 

injection or conversion to DLN. 

5. SCR or SNCR for smaller plant 

(<100 MW) is considered BAT 

where required to meet air quality 

standards or other environmental 

standards. 

6. For new coal and oil fired plant 

above 100MW, SCR or primary 

measures to achieve equivalent 

NOx levels, is BAT. 

7. Only combustion optimisation and 

SCR are feasible on >500MW PF 

plant firing low volatile coal. In 

these cases SCR would be 

required for new plant, a site 

specific assessment would be 

required for existing plant 

sector BAT.  

 

2. Not coal or oil-fired. 

 

3. Not coal-fired. 

 

4. See point 1. 

 

5. Exhaust Gas recirculation EGR is used 

to lower combustion temperatures and to 

prevent thermal NOx in the boiler.  

 

6. Not coal or oil-fired. 

 

7. Not coal-fired. 

 

Indicative BAT requirements for the 

abatement of emissions of SO2 

 

1. Use of low sulphur fuels is a primary 

measure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. For large coal or oil fired plant, 

limestone - gypsum or seawater flue 

gas desulphurisation is considered 

1. The majority if not all of the sulphur and 

chlorine within the raw material will be 

captured in the boiler ash residue.  The 

addition of innovative in-bed scrubbing 

using injection of limestone to the 

gasifier bed will also contribute to the 

reduction of these emissions. The design 

of the Thermal Treatment Unit, the 

temperature at which it operates and the 

nature of its function permits high levels 

of absorption of chlorines and sulphur in 

the ash residue. This works together with 

the highly proven spay drier and bag 

filter system to reduce the emission to a 

very low level.  The gas filtering system 

has been designed to capture particles 

down to less than 5 microns in size, the 

majority of these particles are carbon 

based, these carbon particles absorb 

chlorine, sulphur and heavy metals.  

  

2. Not large coal or oil fired plant. 

 

 

3*4 No pulverised or liquid fuel furnace. 

However innovative injection of limestone in 

fluidised bed injection converts in-situ to lime 

and acts as flue gas desulphurisation. 
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Relevant Indicative BAT standard 

 

Installation Practice 

BAT. 

3. Dry sorbent injection should be 

considered for pulverised and liquid 

fuel furnaces where too small to 

justify FGD 

4. For Fluidised Bed Combustors, in-

bed sulphur capture should be 

considered. 

5. IGCC should be considered for new 

large scale solid and liquid fuel fired 

plant 

 

 

 

 

 

   Particulate matter abatement  

 BAT for particulate abatement will 

depend on the specific abatement 

aims. Where sulphur dioxide and 

particulate releases are high and both 

require abatement, then BAT can be 

regarded as wet scrubbing 

technology. Where only particulates 

are required to be abated, then, for 

furnaces, boilers and FCCU’s, 

cyclones followed by an electrostatic 

precipitator represent BAT. 

 

The emissions of particulates from the 

gasification thermal treatment process 

are inherently low. The combustion 

chamber will also destroy particles. Final 

control particulate removal is obtained 

through the use of high efficiency bag 

filters which are a well proven working in 

conjunction with a semi dry scrubber 

abatement system. This is combustion 

sector BAT.  

Control of VOCs and Dioxins  

1. These should be minimised by 

good combustion control. 

2. The benchmark values for point 

source emissions to air listed in 

section 3.2.1 of the Combustion 

Activities Sector Guidance Note 

should be achieved unless 

alternative values are justified and 

agreed with the regulator. 

3. The main chemical constituents of 

the emissions should be identified, 

include VOC speciation where 

practicable. 

4. Vent and chimney heights should 

be assessed for dispersion 

capability and an assessment 

made of the fate of substances 

emitted to the environment. 

Two stage combustion through 

gasification is inherently efficient with a 

very high burnout efficiency and low 

carbon monoxide emissions. Combustion 

will take place in temperature ranges to 

those specified in IED which ensure the 

effective destruction of any potential 

VOCs and dioxins. Gasification produces 

inherently low dioxin emissions. The low 

particulate loading to the boiler provides 

additional benefits for low dioxin 

emissions. The use of bag filters with the 

injection of powder activated carbon for 

the final control of Dioxins either by use 

of a dedicated injection or through the 

use of a pre-mix carbon with lime should 

this be necessary.  

 

Dispersion modelling and an impact 

assessment have been undertaken for all 

pollutants including Dioxins. 

Control of visible particulate plumes  

Even where particulate benchmarks are 

already met; the aim should be to avoid 

visible emissions. However, because 

The use of air-cooled condensers means 

that emissions should not be visible from the 

plant. 
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Relevant Indicative BAT standard 

 

Installation Practice 

the plume visibility is extremely 

dependant on the particle size and 

reflectivity, the angle of the light, and 

the sky background, it is accepted that, 

even when BAT is employed and very 

low emissions are being achieved, 

some plumes may still be visible under 

particular conditions. 

Control of visible condensed water 

plumes 

 

The need to minimise water vapour 

plumes should always be considered in 

addition to local visual amenity issues, 

in several cases, plumes could cause 

loss of light, fogging, icing of roads, etc. 

High moisture content can also 

adversely affect plume dispersion so, 

where practical, water content of the 

exhaust stream should be reduced. 

Ideally, the exhaust should be 

discharged at conditions of temperature 

and moisture content that avoid 

saturation under a wide range of 

meteorological condition, including 

damp conditions.  

 

The use of primary energy to reduce a 

plume simply because it is visible is not 

considered BAT. However, it may be 

appropriate to use waste or recovered 

heat for example, heat in a gas stream 

prior to wet scrubbing can be used for 

re-heating the exhaust steam after 

scrubbing by means of a gas-gas heat 

exchanger. The use of energy for 

exhaust gas re-heat should be 

balanced against the benefits gained.  

 

For cooling towers, plume abatement 

may be achieved by combining 

conductive heat exchange and 

evaporative cooling in the design of the 

tower. The degree of abatement 

required will depend upon local 

conditions and the distance from the 

towers to the nearest sensitive area. 

Plume modelling should be employed 

by an applicant to confirm that the 

visible (condensed) plume will not 

 

No, or minimal, visible water plume will be 

generated within the main stack as the 

moisture produced within the process will be 

dispersed before a visible plume is produced. 

 

 

 

 

 

 

A dry, air cooled condenser (ACC) cooling 

tower will be used to prevent visible plume. 
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Relevant Indicative BAT standard 

 

Installation Practice 

ground beyond the boundary fence nor 

reach areas of habitation at a height 

that will cause significant loss of light. 

As a guide, the width of the plume 

should not fill an arc which subtends an 

angle greater than 10° when viewed 

vertically from the ground. 
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As such we believe the facility will meet BAT for sector 5.1. 

Technique Potentially 

applicable 

option? 

Advantages Disadvantages Cost (Euro)/tonne NOx 

abated (from Waste 

Incineration   BREF, 2006) 

Applicability to the 

Installation 

SCR (selective 

catalytic 

reduction) 

Applicable 

 

Established technique for NOx control – 

particularly for larger plants. Generally operates 

between 230-300°C. 

High NOx reduction rates (typically over 80%), 

plants typically achieve 100-150 mg/Nm3 daily 

average. Therefore suitable for locations with 

high sensitivity to NOx.  

Fabric filters are proposed after syngas 

combustion. These operate up to around 2000C 

maximum. So exhaust gases would need re-

heating to SCR operating temperature. This 

generates higher energy use (65-100 kWhth/t, 

10-15 kWhe/t waste input) and associated CO2 

releases. 

Insignificant ammonia slip if correctly operated 

(become potential issue at lower temperatures, 

and with exhausted catalyst). 

Lower reagent use (urea or ammonia) than 

SNCR - 3.6 litres/t waste using 25% ammonia 

solution. 

 

Higher capital and operating costs than 

SNCR. 

Catalyst change required, typically every 

3-5 years – produces waste and 

increases operating costs and down-

time. 

Generally applied to larger plant rather 

than the proposed installation, which is 

only around 10MWe, as the capital and 

operating costs are higher (and these 

can be better absorbed by large plants 

as they are spread over a greater 

quantity of treated waste). 

Greater temperature control required to 

optimise abatement.  High temperatures 

reduce catalyst lifetime and can oxidise 

NH3 and generate formation of additional 

NOx. 

Some ammonia slip (generally <10 

mg/Nm3 daily average), particularly with 

exhausted catalyst. 

More space requirement for SCR plant 

than SNCR. 

2 line 200 Kt/yr MWSI €4 

Million (pg354) 

DeNOX study 100 Kt/yr 

plant SCR costed €7.5-9.5 

Million. 

Operating costs €1,000 – 

4,500/tonne NOx removed 

(pg 354) 

Equivalent annual 

cost/tonne estimated at NOx 

abated £6,675 for similar 

installations. 

BREF states SCR generally 

applied where: 

 Low permitted NOx emission 

values (<200 mg/Nm3). 

 Large plants to better 

absorb higher costs & 

where significant NOx 

contributors. 

 NOx taxes set at rates which 

make SCR economically 

favourable. 

 High pressure steam readily 

available for flue-gas re-

heating. 

 Suitable for exhaust gas 

combustion temperature at 

the facility (without the need 

for reheat and subsequent 

effect on energy efficiency). 

SNCR 

(Selective non-

catalytic 

reduction). 

Applicable for 

boiler. 

 

Established technique for boiler NOx control – 

particularly for smaller plants. 

Lower capital and operating costs than SCR. 

Can use ammonia or urea as reducing agent. 

Potentially lower N2O emissions using ammonia 

rather than urea. 

Generally operates between 850-1050°C. 

No requirement to remove SO2 and dust before 

Higher reagent use than SCR (9.5 litres/t 

waste using 25% ammonia solution)  

Some ammonia slip is a feature of 

SNCR - typical daily average values are 

5-30 mg/Nm3 NH3. 

 

 

Capital costs: 

2 line 200 Kt/yr MWSI €1 

Million. 

Operating costs for SNCR 

are generally 25-40% 

cheaper than SCR  

Equivalent annual 

cost/tonne NOx abated 

BREF Notes that SNCR is 

particularly used by smaller 

MSWIs. 

Lack of requirement of gas 

reheat improves energy profile. 

CAPEX and OPEX are 

favourable. 
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Technique Potentially 

applicable 

option? 

Advantages Disadvantages Cost (Euro)/tonne NOx 

abated (from Waste 

Incineration   BREF, 2006) 

Applicability to the 

Installation 

treatment, therefore no-re-heating of 

combustion gases required 

Typically achieves NOx reduction rates of up to 

75%, (depending on temperature) although 

higher rates are possible, but this can lead to 

higher rates of ammonia slip). Plant typically 

achieves around 180 mg/Nm3 daily average. 

Energy consumption lower than SCR (45-50 

kWhth/t waste) as no need to re-heat gases (and 

SCR has pressure drop across catalyst). 

Flexibility-good NOx reduction across range of 

inlet concentrations. 

No production of solid wastes (catalyst). 

Lower maintenance costs and reduced down-

time. 

estimated at £2,356 for 

similar installations. 
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2.2.1.3 Abnormal Operating Conditions  

Start-up & shut-down 

For cold start-up conditions Hooton Bio Power shall preheat the secondary combustion 

chamber to 850°C using   supplemental burners before the first fuel charge of the gasifiers 

with prepared fuel. This operation also pre warms the bag filter and the air pollution control 

equipment which therefore do not require bypass for start-up. Similarly, there is no flare 

required during start-up.  This will minimise emissions from this cold start-up stage of 

operation.  

 

Once the secondary combustion chamber is at temperature then the gasifier may be started 

through the use of gas burners. The gasses from this will pass through the hot secondary 

combustion chamber fitted with a further gas fired burner acting as a thermal oxidiser burner 

to control the start-up gases and emissions during this phase of reaction. The energy from 

this start-up will be recovered through the boiler. Exhaust gas recirculation is used from the 

outset to promote warm up and to control the NOx emissions from the process as this is an 

essential part of the gasification process this must be used from the start of combustion. The 

gas from the plant throughout the start-up and operational phase will pass through the air 

pollution abatement equipment before passing to atmosphere through a single multiflue80 

metre high stack. 

 

The feed system will be interlocked through the plant computer control so that waste RDF 

feed cannot be undertaken prior to the temperature in the combustion chamber having 

reached 850°C and will be halted through an interlock should the temperature in the 

combustion chamber drop below 850°C as measured by thermocouple in the combustion 

chamber. This will include at start-up and during operations.   

 

Under normal operation the combustion chamber is operated at a temperature in excess of 

1000°C substantially in excess of the IED Directive requirements and a combustion 

calculation is included within Appendix 18. 

 

In the event of non-compliance for emissions the plant load will be immediately reduced 

through a reduction in the throughput of syngas provided by the main gas fan, this reduction 

in output will continue until compliance is reached;  support fuel may be used to supplement 

the combustion process to facilitate this operation to ensure the temperature in the secondary 

combustion chamber remains above 850°C.  This process of reduction in load to ensure 

compliance will reduce the emissions caused by a shutdown/ start-up operation.  However, in 

the event that the reduction in load does not lead to the emissions coming within compliance 

(e.g. for particles) then an automatic protocol to stop the production and combustion of syn 

gas will be initiated.  

 

Syn gas is only produced as it is needed. This allows for rapid intervention with the gasifier 

able to cease gas production quickly, and re-start without any adverse consequences. 

Syngas is used immediately on production and is not stored on site. In the event of a plant trip 

through high emissions or mechanical failure, depending on the circumstances the 

temperature of the secondary combustion chamber would be maintained at 850oC through the 

use of supplemental fuel firing while any RDF material remains in the primary combustion 

chamber. Through the use of a fluidised bed reactor the mass of material held within the bed 

is very low and therefore the duration of this is very short. Should it be deemed that this would 

cause an operational or safety issue with the boiler then the combustion tube would be 

allowed to cool and a full plant trip and shutdown would be effected.   
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In summary plant has an automatic system to prevent waste fuel feed: 

 

 At start-up, until the [required] secondary combustion chamber temperature has been 

reached. 

 Whenever the [required] secondary combustion chamber temperature is not 

maintained. 

 Whenever the continuous emission monitors CEMS show that any emission limit 

value is exceeded due to disturbances or failures of the flue gas purification devices. 

 

RDF charging is interlocked with the combustion tube conditions so that charging cannot take 

place when the temperatures and air-flows are inadequate or where the continuous monitors 

show that the emission limit values are being exceeded for a period of time in excess of the 

limits set within the WID. 

 

Supplementary burners are provided at the combustion chamber in order to secure and 

maintain the required combustion temperatures (WID Article 6(1)). 

 

These burners are capable of supporting the combustion temperature under all conditions 

when there is waste in the furnace. These burners are used for initial start-up, temperature 

maintenance and final shut-down. 

 

Supplementary fuel used in these burners (Natural Gas) is of a type which produce release 

levels no worse than those from burning gas oil, as defined by Directive 75/716/EEC (as 

amended), liquefied gas or natural gas. 

 

 

 

Abnormal Conditions 

 

Abnormal conditions are considered to be the following: 

 

 Failure of boiler/turbine 

 Failure of the DeNOx system, 

 Bag filter or purification device failure 

 CEMS failure 

 

 

Failure of the Boiler / turbine 

 

In the event of the failure of the boiler/turbine the plant will trip and the induced fans 

instantaneously stop. The gasifiers only produce gas when the main and recirculation gas 

fans are in operation and therefore as there is no net storage of gas there will be an 

immediate controlled plant shut down.  

 

Failure of the DeNOx system 

 

A significant part of the DeNOx is the two-stage combustion system which combusts with an 

inherently low fuel NOx and as such this is an intrinsic part of operation. 

 

Furthermore, the plant is fitted with flue gas/exhaust gas recirculation (FGR or EGR) which is 

BAT for the control of NOx from Incineration processes. The recirculation fan for the EGR is 

also inherently linked with the process of gasification such that gasification cannot take place 
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if this fan is not in operation. Together it is expected that these control measures will be able 

to reduce the emissions to comply with permitted levels.  

 

In respect of the abnormal operating conditions the only instantly variable piece of equipment 

that may potentially fail and cause an increase in NOx emissions is the SNCR DeNOx system 

for the injection of ammonia and control of NOx within the combustion chamber. This is only 

used as required as a final “polish” for the reduction of NOx to ensure compliance with 

permitted levels.  Failure of any part of the DeNOx system exhaust gas recirculation EGR and 

urea injection SNCR (if required) will result in an alarm being generated to the control room 

and the operator will be able to shut down the plant. The performance of the SNCR system 

will be demonstrated at commissioning. 

 

Failure of the Bag Filter 

 

Failure of the bag filter will be detected through the use of continuous particulate monitor(s). If 

the detected level is lower than permitted limit levels it may be possible to continue operation 

through the rapid detection and isolation of a bank of bag filter elements within the bag house 

however, should this not be possible the plant will be shut down in compliance with Permit 

conditions.   

 

System Design and Emergency Situations 

 

The design of the system is such that should there be a failure of the continuous emissions 

monitoring system on A1 then the following will occur: 

 

 An alarm will sound in the Control Room, 

 If no response then an automated call will be sent to the nominated person, either the 

Plant Manager or the Team Leader.The back-up CEMS will be activated.  

 

If the CEMS monitoring equipment is not returned to use within 30 minutes the plant will enter 

an automatic shutdown phase in accordance with the issued Permit. 

 

This shutdown will result in all running gasifiers being ramped down and the plant 

automatically stopped. The secondary burner will maintain the temperature in the secondary 

combustion chamber until no RDF waste material remains within the combustion chamber in 

accordance with a controlled shutdown. 

 

All operational units will shutdown by way of the induced draft fans being stopped thereby 

ceasing the production of gas. The automated feed and ash removal systems will stop 

automatically in sequence thereafter. 

 

Maintenance 

 

In order to minimise the occurrence of abnormal conditions and emergency situations robust 

maintenance procedures will be put in place. These will include: 

 

 The supply and commissioning of a back-up CEMS which could be used for either 

line.  

 

 The emissions monitoring equipment will be maintained by the equipment 

manufacturer. 
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 Maintenance contracts will be placed with specialist repair and maintenance 

companies for maintenance.   

 

 Maintenance Contracts will be let for the majority of other plant and equipment. 

 

 There is a special contract in place for the supply and maintenance of the CEMS with 

an approved MCERT accredited supplier. 

 

 To comply with funding requirements a maintenance fund will be in place at a 

minimum predefined level to ensure adequate maintenance is carried out on the 

CEMS.  

 

 In the event of any abnormal operating conditions or emissions breach the EA will 

immediately be informed by telephone and formal report in accordance with permit 

conditions.  

 

2.2.2 Point source emissions to surface water and sewer 

2.2.2.1 Sources 

The plant has been designed for low water usage. Furthermore, there is roof rainwater 

harvesting to minimise the use of towns water and this harvested rainwater is used for 

process uses (e.g. as cleaning for the air-cooled condenser and as attemporation for the acid 

gas scrubbing), fire suppression and dust control. It also contributes significantly to the 

reduction of surface runoff as a part of a sustainable drainage system. Boiler blowdown water 

will be used as the preferred source of process water throughout the plant.  

 

Table 2.2.2.1 lists all point source emissions to surface water and sewer from the installation, 

along with justification as to whether these are considered insignificant or require further 

consideration. Site drainage is discussed within the application site report ASR. 

 

Table 2.2.2.1 Point Source Emissions to Surface Water and Sewer  

 

Emission 

Point 

Reference 

Activity Generating 

Discharge 

Discharge 

Receiving 

Type 

Name of 

Receiving 

Water 

Need for Further 

Consideration 

and Justification 

W1 Surface runoff – non 

process areas (clean 

water runoff) 

 

 

canal Manchester 

Ship Canal 

No – 

uncontaminated 

surface water 

run-off only 

discharged 

through 

interceptor 

S1 Cooling tower 

discharge, boiler  

and domestic 

effluent up to 60m3 

per day 

river Foul sewer 

to treatment 

works and 

then river 

Mersey 

Discharged in 

accordance with 

discharge permit 

to foul sewer for 

remote treatment 
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2.2.2.2 On-site treatment 

There is also a blow down from the plant boiler and cooling towers. This blowdown is passed 

through a Water Treatment Plant for the removal of pollutants to meet the discharge permit. 

This cleaned condensate is reused within the process where possible and discharged to local 

foul sewer in accordance with the discharge permit from the local water Authority, NW Water. 

An application for permit has been made and a copy of the appropriate Discharge permit 

appended Appendix 20.  

 

2.2.2.3 

 

Not used 

2.2.2.4 Surface water management 

General surface water runoff from the roofs is collected for use within the installation in the 

cooling tower. This runoff from the roofs will be collected in a tank with an overflow to the 

surface water drainage system. The rainwater estimated 14% of the hard surface 

development area will be recovered for use in the process. This represents the sustainable 

drainage system (SUDS) applicable to this phase of the development in accordance with the 

surface water drainage strategy.  

 

In the event of an accidental spillage in the yard area there is a procedure which involves 

containment and clean-up including an interceptor and the ability to block any drains and 

contain any spillage. The building itself will act as a bund. Spill kits and sorbents will be 

available. The SUDs is fitted with a penstock valve and would also act as a detention basin 

for fire waters in the event of a fire at the installation.  

 

Table 2.2.2.2 Point Source Emissions to Surface Water and Sewer and BAT  

 

Relevant indicative BAT standard 

 

Installation practice 

The following general principles should be 

applied in sequence to control emissions to 

water: 

 

• water use should be minimised and wastewater 

reused or recycled (see Section 2.4.3) 

 

 

 

 

 

 

 

 

 

 

 

• contamination risk of process or surface water 

 

 

Water is only used for the cooling 

towers, boiler and domestic use. 

The cooling towers run using an 

advanced system which only 

requires a six monthly blowdown. 

Rainwater is harvested for use as 

process water in the cooling towers. 

Boiler blowdown water will be the 

preferred process water for the 

plant.  Whilst the heat recovery 

system for export and RDF drying 

are a closed loop cooling system, 

which only requires topping up in 

the event of natural evaporation 

and blowdown.  
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Relevant indicative BAT standard 

 

Installation practice 

should be minimised (see Section 2.2.5) 

 

 

 

 

 

 

 

 

• wherever possible, closed loop cooling systems 

should be used and procedures in place to 

ensure blow down is minimized 

 

• where any potentially harmful materials are 

used measures should be taken to prevent them 

entering the water circuit 

 

 

All process water drains to the foul 

sewerage system. This risk is low 

and can be seen in section 6 and 7 

Summary conceptual site model of 

the ASR. Hooton all processing is 

carried out within a building, run-off 

to surface water is eliminated. 

 

The local district heating system 

would be a closed loop system. 

 

 

The turbines themselves plus the 

clean lubricating oil, waste oil and 

oil tanks are stored in a bunded 

building to prevent any potential for 

a release into either the foul or 

surface water drainage system. All 

water treatment chemicals are 

handled within the building. No 

other harmful materials are used. 

Consideration should be given to the use of 

filtration/osmosis or other techniques which allow 

the Effluent water to be cleaned for release or, 

preferably, for return to the process. Particular 

consideration should be given to the fate of the 

concentrated residues of such techniques. 

These can often be returned to furnaces, 

evaporated, solidified, sent for incineration etc. 

Tankering of such residues off the site as waste, 

simply transfers the problem to another place 

unless they are sent to a facility with the genuine 

ability to recycle the materials. 

 

If the pollutants in the wastewater are all readily 

biodegradable or the effluent contains only 

materials which are naturally occurring in much 

larger quantities in the receiving water, there 

may be justification for filtration/osmosis or 

similar techniques not being considered 

appropriate. 

 

 

The installation collects rainwater 

for use in the spray drier and 

cooling towers. There is a 

Sustainable Drainage System 

(SUDS) There is very little further 

scope for collecting further water for 

treatment and reuse at the 

installation. The concentrate from 

the Reverse osmosis boiler water 

treatment plant will be reused as 

process water within the plant. Use 

choice of air cooled condensers 

have minimised the use and need 

for blowdown of water. Usage of 

water will be optimised at 

commissioning. 

 

 

Where prevention is not possible, the emissions 

benchmarks given in Section 3 should be 

achieved. 

 

Emission Benchmarks are met – 

see Section 3 Emission 

Benchmarks. 
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Relevant indicative BAT standard 

 

Installation practice 

Where effluent is treated off-site at a sewage 

treatment works the above factors still apply. In 

particular, it should be demonstrated: 

 

• The treatment provided at the sewage 

treatment works is as good as would be 

achieved if the emission were treated on-site, 

based on reduction of load (not concentration) of 

each substance to the receiving water.  

• that action plans are appropriate to prevent 

direct discharge of the waste-waters in the event 

of sewer bypass, (via storm/emergency 

overflows or at intermediate sewage pumping 

stations) - for example, knowing when bypass is 

occurring, rescheduling activities such as 

cleaning or even shutting down when bypass is 

occurring. 

• that a suitable monitoring programme is in 

place for emissions to sewer. 

 

The effluent generated at the site is 

low in terms of amount generated 

and difficulty of treatment. It is 

treated on site to Regulator 

discharge permit standards before 

discharge to sewer. 

 

The treatment onsite and discharge 

to the foul sewer represents BAT as 

the effluents quantities generated 

are small and can easily be treated.  

 

 

 

There must be an understanding of the main 

chemical constituents of the treated effluent 

(including the make-up of the COD and the 

presence of any substances of particular 

concern to the aqueous environment). The fate 

of these chemicals in the environment should be 

assessed. 

 

See Table 2.2.2.1 above, and 

Section 4 Impact. 

As a minimum, all emissions should be 

controlled to avoid a breach of water quality 

standards, but where another technique can 

deliver better results at reasonable cost it will be 

considered BAT and should be used. Unless 

reasonably self-evident, the EQS and Bat points 

should be demonstrated by calculations and/or 

modelling in the Application. 

 

See Section 4 Impact.  

 

2.2.3  Point source emissions to groundwater 

There are no direct or indirect emissions to groundwater of List I or List II substances from the 

installation. The nature and storage of all substances stored and used on site is discussed 

fully in Section 2.4 Raw Materials, Section 2.2.5 Fugitive Emissions to Surface Water, Sewer 

and Groundwater and within the Application Site Report (ASR). 
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Table 2.2.3.1 Point source emissions to groundwater and BAT 

Relevant indicative BAT standard 

 

Installation practice 

In general, there should be no permitted 

releases to groundwater of either a 

direct or indirect nature. 

 

There are no releases to groundwater from 

the installation.  

If there are releases to groundwater and 

they are to continue, the requirements of 

the Regulations must be complied with. 

 

There are no releases to groundwater from 

the installation.  

 

 

 

2.4 Fugitive emissions to air 

2.2.4.1 Sources 

Dust 

There is potential for fugitive dust emissions to be generated from the low speed shredder in 

the preparation of the feedstock for the thermal treatment unit or from the handling of pre-

prepared and delivered waste RDF. The dust will be contained within the building and will be 

controlled via appropriate equipment design, dust suppression systems controlled air 

extraction and a preventative maintenance programme. Ventilation systems will be employed 

that filter air prior to emission from the building where appropriate.  

 

Bottom ash and APCR movements will be undertaken by sealed lorries.  

 

Limestone and lime will be manged within contained systems and stored within a silo.  

 

The onsite storage of liquids in tanks is from the storage of urea, lubricating oil, waste oil, 

diesel for loading equipment and cooling tower chemicals. These materials and storage 

vessels are unlikely to generate any fugitive emissions of VOCs. 
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2.2.4.2 Control 

Equipment design 

 

The following equipment and techniques are used at the installation to minimise and prevent 

fugitive emissions: 

 

 All operations inside an enclosed building, 

 Use of pre-prepared material from offsite, 

 Low speed shredder- tears/slices rather than crushes the fuel into the required size 

and thus reduces dust generated. 

 Good Housekeeping, 

 Use of local extract ventilation where appropriate, 

 Use of combustion air extracted from within the reception area and main building, 

 

Table 2.2.4.1 below contains the indicative BAT requirements from the guidance document, 

with some accompanying comments on how Hooton Bio Power is meeting these BAT 

requirements at the installation.  

 

Table 2.2.4.1 Fugitive emissions to air and BAT  

 

Relevant BAT standard 

 

Installation practice 

Dust – The following general techniques 

should be employed where appropriate: 

 Covering of skips and vessels 

 Avoidance of outdoor uncovered 

stockpiles (where possible) 

 

 

 Where dust creation is unavoidable, 

use of sprays, binders, stockpile 

management techniques, windbreaks 

and so on. 

 Regular wheel and road cleaning 

(avoiding transfer of pollution to water 

and wind blow) 

 

 Closed conveyors, pneumatic or 

screw conveying (noting the higher 

energy needs) minimising the drops. 

Filters on the conveyors to clean the 

transport air prior to release. 

 

Organic matter is stored indoors and 

transferred in enclosed conveyors complete 

prior to final preparation for use in the 

process. Dust suppression and extraction 

will be used where appropriate. Pre-

shredded material will be transferred within 

the building to prevent fugitive emissions of 

dust. Good housekeeping techniques will be 

employed. Enclosed conveyors where 

appropriate. 

 

Not applicable  

  

 

 

Site access roads and access points within 

the installation comprise concreted 

roadways minimising, if not eliminating the 

likelihood for dust generation by vehicles. 

Vehicles transferring RDF are enclosed.  

Conveyors are not fully closed (for 
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Relevant BAT standard 

 

Installation practice 

 

 Regular housekeeping 

 

 Enclosed silos (for storage of bulk 

powder materials) vented to fabric 

filters. 

 Enclosed containers or sealed bags 

for smaller quantities of fine 

materials. 

 

prevention of explosion risk), but the transfer 

points will be covered by local extract 

ventilation to prevent emissions or become 

airborne.  

 

Effective house keeping will be practiced to 

minimise the potential for fire hazard and 

fugitive dust. 

 

Containers and bags of material in use at 

the installation will be sealed at all times. 

Silo and tanker is the preferred manner for 

handling of fine materials. 

 

 

VOCs 

 When transferring volatile liquids, the 

following techniques should be 

employed - subsurface filling via 

(anti-syphon) filling pipes extended to 

the bottom of the container, the use 

of vapour balance lines that transfer 

the vapour from the container being 

filled to the one being emptied, or an 

enclosed system with extraction to 

suitable abatement plant. 

 Vent systems should be chosen to 

minimise breathing emissions (for 

example pressure/vacuum valves) 

and, where relevant, should be fitted 

with knock-out pots and appropriate 

abatement equipment. 

 

 Maintenance of bulk storage 

temperatures as low as practicable, 

taking into account changes due to 

solar heating etc. 

 

 The following techniques should be 

used (together or in any combination) 

to reduce losses from storage tanks 

at atmospheric pressure: 

o Tank paint with low solar 

absorbency (the Environment 

Agency recognise that visual 

amenity impacts may restrict 

the use of low solar 

absorbency paint in some 

instances) 

o Temperature control 

 

 

 

 

Not applicable 

 

 

 

 

 

 

 

 

 

Not applicable 

 

 

 

 

 

 

Not applicable 

 

 

 

 

Not applicable 
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Relevant BAT standard 

 

Installation practice 

o Tank insulation 

o Inventory management 

o Floating roof tanks 

o Bladder roof tanks 

o Pressure/vacuum valves, 

where tanks are designed to 

withstand pressure 

fluctuations 

o Specific release treatment 

(such as adsorption 

condensation) 

 

2.2.5  Fugitive emissions to surface water, sewer and groundwater 

Techniques to prevent fugitive discharges to surface water, sewer and groundwater through 

the site surface from potentially polluting areas are discussed in detail in the Application Site 

Report (ASR).  

 

Table 2.2.5.1 below contains the indicative BAT requirements from the guidance document, 

with some accompanying comments on how Hooton Bio Power will meet these BAT 

requirements at the installation. It should be read in conjunction with the ASR. 

 

 

Table 2.2.5.1 Fugitive emissions to water, sewer and groundwater and BAT 

 

Relevant indicative BAT standard 

 

Installation practice 

 

For subsurface structures: 

 Establish and record the routing of 

all installation drains and 

subsurface pipework 

 Identify all sub-surface sumps and 

storage vessels 

 Engineer systems to minimise 

leakages from pipes and ensure 

swift detection if they do occur, 

particularly where hazardous (i.e. 

groundwater-listed) substances 

are involved. 

 Provide secondary containments 

and/or leakage detection for sub-

surface pipework, sumps and 

storage vessels 

 Establish an inspection and 

maintenance programme for all 

sub-surface structures e.g. 

pressure tests, leak tests, material 

thickness checks or CCTV. 

 

Underground drainage and pipework plans 

available (See ASR). District heating system 

will be based upon water recirculation.  

 

No subsurface sump/tank at the installation. 

 

Pipework included in inspection programme. 

 

See ASR for further details. 

 

 

 

Only subsurface pipework will be interceptor 

foul sewer and uncontaminated surface water 

drainage systems. Canal overflow will run 

adjacent to the building. 

 

 

These will be covered under the preventative 

maintenance programme. 
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Relevant indicative BAT standard 

 

Installation practice 

 

All sumps should:   

 Be impermeable and resistant to 

stored materials 

 Be subject to regular visual inspection 

and any contents pumped out or 

otherwise removed after checking 

for contamination 

 Where not frequently inspected by 

fitted with a high level probe and 

alarm as appropriate 

 Be subject to programmed 

engineering inspection (normally 

visual but extending to water testing 

where structural integrity is in doubt). 

 

 

No sumps to be used at the installation. 

For surfacing: 

 Ensure appropriate surfacing and 

containment or drainage facilities for 

all operational areas, taking into 

consideration collection capabilities, 

surface thicknesses, 

strength/reinforcement; falls, 

materials of construction, 

permeability, resistance to chemical 

attack, and inspection and 

maintenance procedures. 

 Have an inspection and maintenance 

programme for impervious surfaces 

and containment facilities 

 Unless the risk is negligible have 

improvement plans in place where 

operational areas have not been 

equipped with an impervious surface, 

spill containment kerbs, sealed 

construction joints, connection to a 

sealed drainage system 

 Where there are pipework penetrations 

of bund floors or walls then clearly 

the point of penetration must be 

effectively resealed around the pipe, 

otherwise the bund will be rendered 

ineffective at holding in leaked 

material. 

 

 

Process areas and chemical storage areas 

comprise existing hardstanding with 

containment kerbs, and connection to sealed 

drainage systems as appropriate. 

 

See ASR for further details.  

 

 

 

 

These will be covered under the preventative 

maintenance programme. 

 

All areas are covered by buildings and 

hardstanding. 

 

 

 

 

 

N/A 

All above ground tanks (containing liquids 

whose spillage could be harmful to the 

environment) should be bunded. Bunds 

should: 

 Be impermeable and resistant to 

stored materials 

All tanks and will be bunded, locally for high 

risk items and within the building also. All 

materials are handled within the main plant 

building which itself is a bund. Spill kits and 

operational procedures will be in place to 

prevent and control spillage. 
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Relevant indicative BAT standard 

 

Installation practice 

 

 Have no outlet and drain to a blind 

collection point 

 Have pipework routed within bunded 

areas with no penetration of 

contained surfaces 

 Be designed to catch leaks from tanks 

or fittings 

 Have a capacity greater than 110% of 

the largest tank or 25% of the total 

tankage whichever is the larger 

 Be subject to regular visual inspection 

and any contents pumped out or 

otherwise removed under manual 

control after checking for 

contamination 

 Where not frequently inspected be 

fitted with a high-level probe and 

alarm as appropriate 

 Where possible, have tanker 

connection points within the bund, 

otherwise provide adequate 

containment. 

 Be subject to programmed engineering 

inspection 

 

 

 

 

Storage areas for IBCs, drums bags etc. 

should: 

 Be located away from watercourse and 

sensitive boundaries and protected 

against vandalism 

 Should have appropriate signs and 

notices and be clearly marked out. All 

containers and packages should be 

clearly labelled. 

 Be appropriately kerbed or bunded 

where spillage of any stored 

substance could be harmful to the 

environment. 

 Have the maximum storage capacity 

stated and not exceed and the 

maximum storage period for 

containers should be specified and 

adhered to. 

 Have appropriate storage facilities 

provided for substances with special 

requirements 

 Ensure contains should be stored with 

lids, caps and valves secured and in 

place and this also applies to emptied 

containers. 

See above. All covered by standard operational 

procedures and included within Environmental 

Management Plan. Further Details in ASR. 
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Relevant indicative BAT standard 

 

Installation practice 

 

 Ensure all stocks of containers, drums 

and small packages should be 

regularly inspected (at least weekly) 

 Have procedures in place to deal with 

damaged or leaking containers. 
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2.2.6  Odour 

During normal operations the ventilation system will also control odour through use of extract 

system and through the use of roof extracts and forced air ventilation supplemented by other 

management techniques. During periods of shutdown this will be managed through removal 

of waste and sealing the reception building during periods of shutdown and other 

management techniques such as extraction and control of odour through a roof level odour 

management system.   

Please refer Appendix 25 for details. 

Transfer of materials will occur within an enclosed building fitted with forced controlled 

ventilation.  

 

Please refer to Appendix 25 for details of odour and its control 

 

All gases generated during the thermal treatment and CHP process including the start-up 

gases are non-odorous and efficiently combusted within the combustion chamber operated at 

850oC 2 seconds. The building ventilation air is used as pre-warmed combustion air and is 

therefore used both to improve ventilation to control odours and to improve thermal efficiency. 

There are no flares.  

 

The fuel reception will receive covered vehicles containing pre-prepared fuel and store up to 

4000 tonnes, which is maximum 4 days normal operation within an enclosed bunker. The 

reception hall is fitted with doors and air control through the extract ventilation through the 

combustion chamber(s).   Fuel is non-putrescible and will be maintained in a “first in - first out” 

mode to prevent odours. Odoriferous fuel will be rejected and not accepted at the facility.  

 

There are a number areas of potentially sensitive human receptors within 1km of the 

installation. These are some residential buildings in Eastham there are a number of new 

industrial developments proposed near the boundary of the proposed facility as part of the 

Hooton resource recovery park and the installation has been designed to ensure these are 

not affected by HBP operations.  
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These sensitive receptors are described in more detail in Section 4 on impact assessment 

and shown on Appendix 1, Figure 3.  

 

 

 

 

2.2.6.1 Odour Control Assessment 

 

The HBP facility will use a range of techniques commensurate with best available techniques 

(BAT) used by a modern EFW for control of odour.  

 

Specifically:- 

 Off site preparation of the RDF fuel 

 Only source segregated and pre prepared waste used without putrescibles 

 Inspection and if required rejection of each load for odour   

 The use of an enclosed tipping area fitted with fast acting doors   

 Extract of all plant combustion air from the tipping floor.  
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 The use of two treatment lines such that one is always available for ventilation of the 

tipping hall  

 Typical fuel residence time in the building of less than 3 days typical maximum of up 

to 4 days.  

 The backup of a forced ventilation system for the rare periods when the plant is not 

operational, the reception is fitted with doors to deal the area and fitted with forced air 

ventilation odour control and a high-level vent. 

 Fuel management procedures by the operator to ensure that material is managed 

such that fuel levels are minimised when the plant is shut down and that the reception 

hall is sealed during shutdown.  

 

Please refer to Appendix 25. 

 

Further details of odour control.  

The fuel is delivered by a specialist dedicated single supplier. The deliveries will be inspected 

at delivery by the reception hall manager and odoriferous or out of specification material will 

be rejected.   

 

2.3 Management 

2.3.1  Environmental management system 

Hooton Bio Power will operate the plant to ISO 9001 and 14001 and will have an  

Environmental Policy Statement in place (Appendix 2). The company will develop an 

environmental management system for certification to the ISO14001:2015 standard within 18 

months of issue of commissioning. 

 

Appropriate certification for the sub-contractor  is included within Appendix 2.  

 

2.3.2  Management BAT standards 

Table 2.3.2.1 below contains the indicative BAT requirements from the guidance document 

for management, with some accompanying comments on how Hooton Bio Power is meeting 

these BAT requirements at the installation.  

 

Table 2.3.2.1 Management BAT Standards 

 

Relevant indicative BAT standard 

 

Installation practice 

Operations and maintenance 

1. Effective operational and maintenance 

systems should be employed on all 

aspects of the process whose failure 

could impact on the environment, in 

All equipment within the installation will be 

operated and maintained in accordance with 

the manufacturers recommendations.  
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Relevant indicative BAT standard 

 

Installation practice 

particular there should be: 

 Documented procedures to 

control operations that may 

have an adverse impact on 

the environment 

 A defined procedure for 

identifying, reviewing and 

prioritising items of plant for 

which a preventative 

maintenance regime is 

appropriate 

 Documented procedures for 

monitoring emissions or 

impacts 

 A preventative maintenance 

programme covering all plant, 

whose failure could lead to 

impact on the environment, 

including regular inspection of 

major ‘non productive items 

such as tanks, pipework, 

retaining walls, bunds ducts 

and filters 

 

These procedures will be put in place prior to 

commencement of operation of the 

installation. 

2. The maintenance system should 

include auditing of performance against 

requirements arising from the above and 

reporting the result of audits to top 

management. 

 

A preventative maintenance regime will be 

put in place for all key equipment, which will 

be audited to ensure effective operation of 

the equipment. 

Competence and training 

3. Training systems, covering the 

following items, should be in place for all 

relevant staff which cover: 

  

 Awareness of the regulatory 

implications of the Permit for the 

activity and their work activities; 

 Awareness of all potential 

environmental effects from 

operation under normal and 

abnormal circumstances 

 Awareness of the need to report 

deviation from the Permit 

 Prevention of accidental 

emissions and action to be taken 

when accidental emissions occur 

 

All operators will be trained in the 

requirements of the permit and their 

responsibilities with regard to these 

requirements upon the issue of the permit. 

4. The skills and competencies 

necessary for key posts should be 

All key posts will have clearly defined 

responsibilities under the management 



Hooton Bio Power RDF Resource Recovery Plant                              North Road Ellesmere Port      
                                                        

  
 54 

Relevant indicative BAT standard 

 

Installation practice 

documented and records of training 

needs and training received for these 

post maintained. 

 

 

system.  Records of their skills and training 

will be maintained. 

5. The key posts should include 

contractors and those purchasing 

equipment and materials. 

 

Records of skills and qualifications will be 

kept for key posts in respect of Contractors 

who work at the site on a regular basis.  For 

major one-off contractor works the 

Management System will require the 

provision of details of skills of senior staff 

who would be working on site.  Key posts 

will include those staff purchasing materials. 

6. The potential environmental risks 

posed by the work of contractors should 

be assessed and instructions provided to 

contractors about protecting the 

environment while working on site. 

 

All contractors visiting site will have to 

comply with Hooton Bio Power requirements 

whilst doing work at the site. 

7. Where industry standards or codes of 

practice for training exist (e.g. 

WAMITAB) they should be complied 

with. 

 

N/A 

Accidents/incidents/non-conformance 

8. There should be an accident plan as 

which: 

 Identifies the likelihood and 

consequence of accidents 

 Identifies actions to prevent 

accidents and mitigate any 

consequences 

An accident management plan has been 

developed as part of the Permit application 

and is shown in section 2.8. 

 

9. There should be written procedures for 

handling, investigating, communicating 

and reporting actual or potential non-

compliance with operating procedures or 

emission limits. 

An incident management system will be 

developed as part of the environmental 

management system to investigate, mitigate 

and remediate any identified complaints or 

non-compliance with operational 

procedures. 

 

 

10. There should be written procedures 

for handling, investigating, 

communicating and reporting 

environmental complaints and 

implementation of appropriate actions. 

 

 

There should be written procedures for 

investigating incidents, (and near misses) 

including identifying suitable corrective 

An incident management system will be 

developed as part of the environmental 

management system to investigate, mitigate 

and remediate any identified complaints or 

non-compliance with operational 

procedures. 

 

On completion of any investigation the 

findings will be communicated to any 

interested parties involved in the 
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Relevant indicative BAT standard 

 

Installation practice 

action and following up investigation and corrective actions carried 

out. 

Organisation 

11. The company should adopt an 

environmental policy and programme 

which: 

 Includes a commitment to 

continual improvement and 

prevention of pollution; 

 Includes a commitment to comply 

with relevant legislation and other 

requirements to which the 

organisation subscribes; and 

 Identifies, sets, monitors and 

reviews environmental objectives 

and key performance indicators 

independently of the Permit. 

 

The company has an Environmental Policy 

in place which is included as Appendix 2.  

12. The company should have 

demonstrable procedures (e.g. written 

instructions) which incorporate 

environmental considerations into the 

following areas: 

 The control of process and 

engineering change on the 

installation; 

 Design, construction and review 

of new facilities and other capital 

projects (including provision for 

their decommissioning); 

 Capital approval; and 

 Purchasing policy. 

Written instructions which incorporate 

environmental considerations are in the 

process of being developed, they will be 

available and in use prior to plant operation. 

13. The company should conduct audits, 

at least annually, to check that all 

activities are being carried out in 

conformity with the above requirements. 

Preferably, these should be independent. 

Internal audits will be conducted internally to 

ISO14001:2015. Audits will then be carried 

out as part of the operation of the 

management system and by independent 

parties as part of the routine inspection 

regime for the continued certification to 

ISO14001:2015. 

 

 

15. The company should operate a 

formal Environmental Management 

System. Preferably, this should be a 

registered or certified EMAS/ISO 14001 

system (issued and audited by an 

accredited certification body). 

 

The operator has in place an environmental 

management system prior to commencement 

of operation of the installation. It will develop a 

system for total plant operational performance.  

16. The company should have a clear Records will be kept in accordance with the 
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Relevant indicative BAT standard 

 

Installation practice 

and logical system for keeping records 

of, amongst others: 

 Policies 

 Roles and responsibilities 

 Targets 

 Procedures 

 Results of audits 

 Results of reviews 

 

requirements of the environmental 

management system. 

 

.  
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Figure 2.3 Organogram 
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2.4 Raw Materials 

2.4.1 Raw materials selection 

Table 2.4.1.1 below provides a list of the materials used at the installation that have potential 

for environmental impact together with information on their chemical composition, the quantity 

used, the fate of the material and potential environmental impact and where appropriate any 

practicable alternatives with a justification as to why they are not currently being used. 

 

The plant is classified as R3 Recycling/reclamation of organic substances which are not used 

as solvents (including composting and other biological transformation processes) under 

Directive 2008/98/EC. 

 

Raw materials and European Waste Catalogue EWC waste codes are provided in section 2.5 

and Appendix 11  
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Table 2.4.1.1: Raw Materials Selection (Predicted Annual data)  

 

Raw 

material 

Chemical 

nature/ 

composition 

Indicative 

amount 

used per 

year 

Fate, % to: 

 Product 

 Water 

 Sewer 

 Air 

 Waste/land 

Environmental 

impact (where 

known), e.g. 

degradability, bio-

accumulation, 

toxicity 

Is there a suitable alternative 

with less environmental impact? 

If yes why not in use? 

Organic 
Matter 
(RDF) 

Values within 10% 
of: 
 
CV Dry Analysis             
ca 10.5MJ/Kg 
Ash                       
25% 
 
Values to be 
below level 
identified: 
 
Chlorine               
<1.2% 
 

220,000 
tonnes 
expressed at 
20% 
moisture. 

 100% Feedstock to fuel 
preparation plant  

No environmental 
impact. 
 
 

Plant uses residual fuel  after 
recycling and recovery.  
Off site fuel preparation and 
recovery to maximise recovery of 
recyclates. 

Limestone Industrial road 

grade limestone 

200  100% residue No environmental 

impact 

This is a low impact industrial 

construction material reagent 

Boiler 

treatment 

chemicals  

Salt: 7.5 kg/day at 

full load for 

softening 

Oxygen Scavenger 

(eg Carbo-

Hydrazide – 1.2 

kg/yr at full load)  

Phosphate Inhibitor 

(Phosphate – 1000 

  Majority reused within flue 

gas conditioning for 

scrubbing and remains 

treated and to treatment 

plant and sewer 

MSDS from suppliers 

will be reviewed at 

commissioning 

Reagents will be reviewed within 1 

year from commissioning.  
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Raw 

material 

Chemical 

nature/ 

composition 

Indicative 

amount 

used per 

year 

Fate, % to: 

 Product 

 Water 

 Sewer 

 Air 

 Waste/land 

Environmental 

impact (where 

known), e.g. 

degradability, bio-

accumulation, 

toxicity 

Is there a suitable alternative 

with less environmental impact? 

If yes why not in use? 

kg/yr at full load)  

Amine – return line 

treatment (Amine – 

6000 kg/yr) 

 

Lubricating 

Oil for 

Turbine 

TBC when 

supplier finalised  

10,000 litres  Recycling   

LIME mix for 

Lime 

scrubbing 

Calcium Oxide 2700 tonnes  100% APC residue Controlled waste to 

licensed disposal 

The use of limestone within the bed 

above will reduce use. The use of 

spray drying enhances capture 

efficiency. The use of gasification 

and slagging furnace reduces 

quantity of apc residue. 

Diesel for 

telehandler 

Liquid 

hydrocarbon 

100,000 

litres 

 100% used as fuel for mobile 

plant e.g. telehandler 

Toxic to aquatic 

organisms, may cause 

long-term adverse 

effects in the aquatic 

Environment. 

The product could 

cause ground 

contamination. 

The potential for 

bioaccumulation in the 

environment is very 

low. 

Biodiesel is an alternative and is 

potentially less damaging in terms 

of emissions, but has similar 

ecotoxicological effects upon 

accidental release to aquatic 

environment.  Use dependent on 

availability. 
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Raw 

material 

Chemical 

nature/ 

composition 

Indicative 

amount 

used per 

year 

Fate, % to: 

 Product 

 Water 

 Sewer 

 Air 

 Waste/land 

Environmental 

impact (where 

known), e.g. 

degradability, bio-

accumulation, 

toxicity 

Is there a suitable alternative 

with less environmental impact? 

If yes why not in use? 

Readily biodegradable 

Ammonia   Ammonia 

solution 

2655 tonnes  100% used in Selective Non 

Catalytic Reduction. 

Toxic. Toxic to aquatic 

organisms 

Ammonia is BAT for sector and is 

selected on the basis of efficacy 

and performance. Operator has 

significant experience of its use in 

other facilities.  Strict operational 

procedures and controls will be 

used to manage and control 

impacts.  
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Table 2.4.1.2 below contains the indicative BAT requirements from the guidance document, 

with some accompanying comments on how Hooton Bio Power is meeting these BAT 

requirements at the installation. 

 

Table 2.4.1.2 Raw Materials and BAT 

 

Relevant indicative BAT standard 

 

Installation practice 

The operator should maintain a list of raw 

materials and their properties. 

 

See Table 2.4.1.1 above. 

The operator should have procedures for 

the regular review of new developments 

in raw materials and for the 

implementation of any suitable ones with 

an improved environmental profile. 

Procedures for the review of new developments in 

raw materials will form part of the Environmental 

Management System to be in place by 

commencement of operations. 

 

The operator should have quality-

assurance procedures for controlling the 

impurity content of raw materials. 

Procedures for quality assurance will form part of 

the Management System to be in place by 

commencement of operations. 

 

The operator should complete any 

longer-term studies needed into the less 

polluting options and should make any 

material substitutions identified. 

Materials in use will be reviewed on an annual 

basis as part of the EMS.  

 

2.4.2  Waste minimisation (minimising the use of raw materials) 

Waste is primarily minimised by the adoption of good manufacturing practices (i.e. the plant is 

run to its nominal operating parameters). In addition to this, the site has adopted a number of 

techniques to further minimise the waste streams generated at the installation. 

One of the main techniques is to ensure that all materials are effectively utilised in the 

process. The pre shredded organic RDF matter is provided to the process. If on site 

shredding is required then this is carefully controlled to minimise fines and other material 

Currently  there are limited outlets for residual waste derived  RDF in the UK and the majority 

of waste  is exported to the European Union for use as a fuel. DEFRA Guidance June 2011 

on the hierarchy for waste recognises that for recovery options are suitable and that the 

energy recovery option including CHP represents Best Practical Environmental Option for the 

RDF. 

 

There will be minimal ash residue from the process, amounting to ca 2256kg/h IBA Slag Ca 

18000 tonnes per annum.  This IBA ash is a sintered melted material similar to volcanic 

beach sand and is inert, non-leachable and suitable for use as aggregate or recovery.  

Subject to the demonstration of the inert status then HBP will seek permission to use this as a 

commercial aggregate product.  

 

Other wastes for example Boiler ash and gas cleaning air pollution control residue circa 1500 

tonnes per annum will be disposed using licensed contractors in line with the conditions of an 
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Environmental Permit. APC residue is likely to be reused as a neutralisation agent within a 

waste treatment process. There will be additional by- products including recovered metals, 

but these will be minimal as they will be recovered off site as the RDF is prepared.   

 

BAT for waste minimisation requires the operator to carry out a waste minimisation audit 

every four years, and within two years of issue of an EP permit if a waste audit has not been 

carried out in the last two years. Such an audit has not been carried out at the installation in 

the last two years as the facility has not been constructed and therefore Hooton Bio Power 

recognises the requirement to undertake a waste audit after permit issue and during operation 

in the way detailed in the guidance note.  

 

The amount of RDF converted in the gasification process and permitted under planning is 

above the amount of fuel needed for the process  

 

220,000 tonnes per annum is the sum to be Authorised under the Permit for thermal 

conversion at the facility.   

 

Firstly, each delivery is checked to see that it complies with the acceptable feed for the plant 

as defined by the RDF protocol attached. Odoriferous loads will be rejected.  Initially there will 

be only one registered contractor allowed to supply RDF to the plant.   In due course any 

registered supplier will have a copy of the acceptance protocol as part of the contract for 

supply. Each load is checked at delivery against the RDF protocol (Appendix 11) - in the 

event of an unacceptable load with regard to the protocol/specification it will not be unloaded 

and returned to the source.   

 

The reception hall can store approximately 4000 tonnes prepared RDF.  

 

During the preparation of Commercial and Industrial RDF there are a number of different 

product streams:- 

 

* Acceptable product which is used within the process (ca, 220,000tpa) 

* Metallic recyclates (ferrous and non-ferrous) through the use of screening 

 

The amount of prepared RDF used within the process is limited to 220,000 dry tonnes per 

annum through the tight thermal specification of the boiler/turbine also through the limitations 

as a result of the capacity of the main gas fans.  

 

The plant is designed for 8000 hours operation per annum and the RDF throughput and 

arisings have been calculated on this basis. 

 

The arrangements for the bulking of recyclables e.g. ferrous and non-ferrous metals are 

included within the design - however the size of the containers for bulking these materials will 

depend upon the commercial preference of the recycling agent and these may therefore vary 

depending upon the local contractual arrangements. It is estimated that not more than 5 

tonnes of each metallic residue will be stored on site at any time.  

 

Estimates of Throughputs are supplied below. 

 

 Delivered prepared RDF up to 220,000 tonnes per annum.  

 

The plant will produce a quantity of office waste in proportion to the number of full-time 

equivalent employees and the majority of this will be recycled using a local accredited 
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recycling agent. Recycling will be used wherever possible and practicable using local agents 

e.g. for fluorescent tubes.  

  

Other operational and domestic waste will be less than 500 tonnes per annum. Again, it is 

anticipated that the majority of this will be recycled depending upon the availability of suitable 

local facilities.   
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1. Table 2.1 Benchmarking of the technology’s power output 

Type of EfW facility Flowrate    

(t/h) 

NCV         

(MJ/kg) 

Thermal 

input (MWth) 

Power 

output 

(MWe net) 

Efficiency 

(net) 

Conventional 

incinerator 50 9.5 131.9 22 17% 

Fluidised bed 

gasification 22.8 15 95.2 21.5 23% 

Moving grate 

gasification 10.5 14 40.8 9.605 24% 

2.  

Kobelco Flowrate    

(t/h) 

NCV         

(MJ/kg) 

Thermal 

input (MWth) 

Power 

output 

(MWe) 

Efficiency 

100,000 tpa (in 1 line) 12.5 12.8 44.3 12.490 gross 

10.9 net* 

28.1% gross** 

24.5% net 

200,000 tpa (in 2 

lines) 

25 12.4 86.1 24.480 gross 

21.1 net* 

28.4% gross** 

3.  
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3.4.3 Water use 

 

2.4.3.1 Water supply 

All water used at the site (domestic and process) is taken from, mains water supplied by 

United Utilities and by harvesting the roof rain water by capturing it in a tank (SUDS).  During 

periods of excess rainfall the SUDS tank will overflow to the storm water drainage system. 

 

 

There are 6 main process uses for water at the installation. These are: 

 

 Boiler turbine condenser system 

 A closed loop system for CHP (when installed);  

 A closed loop air cooled condenser (low loss)   

 Flue gas conditioning for Scrubbing of syngas 

 Fire suppression 

 

The closed loop systems such as the CHP or air-cooled condenser will only require 

occasional topping up if there is a leak. The cooling tower is fed by mains water, roof water. 

The quantities of each type of water used within the process are detailed in table 2.4.3.1 

below: 

 

Table 2.4.3.1 Water Use 

 

Dry scrubbing and the use of an air cooled condenser are selected to minimise water use. 

Roof rainwater recovery is also used to reduce mains water use. Over 49% of the hard 

surfaced  development area is used for rainwater recovery. 

 

Water use Quantity 

Other including water tower, dust 

suppression, domestic etc  

80,000 m3 per annum or 10 m3 per hour   

Water purification and Boiler blowdown 1 metre cubed per hour max.(mfr figures) 

Total Max less than 80000 m3 per annum 

based upon similar technologies (less 

due to recovered rainwater). 

 

2.4.3.1  BAT and Water Use 

 

Table 2.4.3.2 below contains the indicative BAT requirements from the Combustion 

Activities Sector Guidance Note for water use, with some accompanying comments 

on how Hooton Bio Power is meeting these BAT requirements at the installation. 

 

Table 2.4.3.2 BAT and Water Use 
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Relevant Indicative BAT standard Installation practice 

1 The Operator should carry out a regular 

review of water use (water efficiency audit) at 

least every 4 years. If an audit has not been 

carried out in the 2 years prior to submission of 

the application and the details made known at 

the time of the application, then the first audit 

should take place within 2 years of the issue of 

the Permit.  

 Flow diagrams and water mass 

balances for the activities should be 

produced.  

 Water-efficiency objectives should be 

established, with constraints on 

reducing water use  

 beyond a certain level being identified 

(which usually will be usually 

installation-specific).  

 Water pinch techniques should be used 

in the more complex situations such as 

chemical plant, to identify the 

opportunities for maximising reuse and 

minimising use of water (see the Water 

efficiency references).  

 

Within 2 months of completion of the audit, the 

methodology used should be submitted to the 

Regulator, together with proposals for a time-

tabled plan for implementing water reduction 

Improvements for approval by the Regulator. 

Hooton Bio Power will undertake to 

complete a water efficiency audit 

within 2 years of the issue of the 

permit and submit the findings of the 

audit to the Environment Agency. 

2 The following general principles should be 

applied in sequence to reduce emissions to 

water:  

 Water-efficient techniques should be 

used at source where possible  

 Water should be recycled within the 

process from which it issues, by treating 

it first if necessary. Where this is not 

practicable, it should be recycled to 

another part of the process that has a 

lower water-quality requirement  

 In particular, if uncontaminated roof 

and surface water cannot be used in 

the process, it should be kept separate 

from other discharge streams, at least 

until after the contaminated streams 

have been treated in an effluent 

treatment system and been subject to 

final monitoring. 

Harvested roof water is utilised within 

the installation as plant water and feed 

water for the cooling tower.  

Uncontaminated roof water not used in 

process due to excessive levels of 

rainwater precipitation will be directed 

to storm sewer.  The plant is being 

installed in an existing site so that the 

use for harvested roofwater represents 

the optimal sustainable drainage 

system SUDS applicable. 

Boiler blowdown water will be reused 

within the process wherever possible.  

Most process liquors and blowdown 

will be reused within the process to 

reduce water emission to a minimum.  
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Relevant Indicative BAT standard Installation practice 

3 Measures should be in place to minimise the 

risk of contamination of surface waters or 

groundwater by fugitive releases of liquids or 

solids (see Section 2.2.6). 

 

All materials are handled within the 

main plant building - see the ASR for 

containment measures in place for 

activities at the installation. 

 

4 The water-quality requirements associated 

with each use should be established, and the  

scope for substituting water from recycled 

sources identified and input into the 

improvement plan.  

Less contaminated water streams, such as 

cooling waters, should be kept separate from 

more contaminated streams where there is 

scope for reuse - though possibly after some 

form of treatment.  

Most wastewater streams will however need 

some form of treatment (see Section 2.2.6 for 

techniques) but for many applications, the best 

conventional effluent treatment can produces a 

water that is usable in the process directly or 

when mixed with fresh water. Though treated 

effluent quality can vary, it can often be 

recycled selectively - used when the quality is 

adequate, discharged when the quality falls 

below that which the system can tolerate. 

The site has two main process 

requiring a constant feed of water, 

which is the makeup water for the flue 

gas  scrubber.  

 

Also for the quench water for the 

vitrified IBA material. Low grade 

process water is the preferred source 

for this.   

5 In particular, the cost of membrane 

technology continues to reduce, and they can 

be applied to individual process streams or to 

the final effluent from the effluent treatment 

plant, as appropriate. In some applications in 

some Sectors, they can supplement (or 

possibly completely replace) the ETP plant so 

that most water is recyclable and there is a 

greatly reduced effluent volume. Where the 

remaining, possibly concentrated, effluent 

stream is sufficiently small – and particularly 

where waste heat is available - further 

treatment by evaporation can lead to zero 

aqueous effluent. Where appropriate, the 

Operator should assess the costs and benefits 

of using membrane techniques to minimise 

water usage and effluent discharge. 

There is only one process effluent stream 

on site which is boiler water preparation 

an blowdown. This is reused within the 

flue gas conditioning and quench as 

practicable. Any excess treated and then 

discharged via S1 In accordance with 

Environment Agency and Water 

Company discharge permits. 

 

 

Boiler water discharges will be reused 

within the flue gas conditioning spray-dry 

scrubbers or for the quenching of vitrified 

IBA and a minimum discharged to sewer 

via the effluent treatment plant.  

 

6. Water usage for cleaning and washing down 

should be minimised by:  

• vacuuming, scraping or mopping in preference 

to hosing down;  

• reusing wash water (or recycled water) where 

practicable;  

• using trigger controls on all hoses, hand 

lances and washing equipment. 

Dry cleaning using brushes and vacuum 

cleaners will be the main cleaning activity 

at the installation. 

 

Hosing down is to be avoided whenever 

practical; it is against company policy and 

will form part of the standing instructions 

to plant staff. 



Hooton Bio Power RDF Resource Recovery Plant                      North Road Ellesmere Port 

  
 69 

Relevant Indicative BAT standard Installation practice 

 

7. Fresh water consumption should be directly 

measured and recorded regularly at every 

significant usage point - ideally on a daily 

basis. 

Mains water at the installation will be 

metered and monitored on a regular 

basis according to the requirements of 

the management system. 
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2.5 Waste handling 

The types of waste produced at the installation include hazardous and non-hazardous liquid 

and solid wastes. Table 2.5.1 below details the nature, source, quantity and handling 

arrangements for wastes generated at the installation. Most of the materials produced by the 

plant are suitable for recovery reuse or recycling.  

 

 

Table 2.5.1: Waste types and quantities predicted to be produced at the installation 

EA/EPR/HP3238ZC 

 

Waste type Source Indicative 

annual 

quantity 

Storage 

technique 

Storage location 

Non-

hazardous 

solid waste 

(general 

waste) 

 

Domestic 

buildings 

including 

administration 

building 

40 tonnes 500 litre 

covered 

container 

Workshop/stores 

area 

Metal 

(Ferrous) 

Separated from 

delivered RDF, 

or equivalent 

organic matter, 

by magnets. 

300 tonnes Skip   Hardstanding area 

Metal (Non-

Ferrous) 

Separated from 

delivered RDF, 

or equivalent 

organic matter, 

by eddy current 

separators. 

10 tonnes Skip   Hardstanding area 

Waste Oil Turbine ca  1000Kg   

Waste paper Offices 1000kg Special 

Recycling 

Containers 

Indoor area 

APC 

Residue 

Residue from 

Cleaning 

processes 

2703 tanker Silo within 

building 

IBA ash 

residue  

Residue from 

burnout of RDF/ 

biomass 

5000 Covered ash 

lorry 

Silo within 

building 

 

 

The wastes are to be either stored in skips, covered skips or in tanks which are located in a 

bunded area. 

 

Skips will be covered and stored on hardstanding which is drained to storm sewer. This can 

be isolated from the storm sewer network in the event of suspected contamination. 

 

Should there be oil leakage from a storage tank it will be retained within a bunded area, this 

bunded area will be a concreted retention area treated to prevent oil absorption and of at least 
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twice the capacity of the storage tank(s). Oil captured in this way will be pumped to a road 

tanker for off-site disposal or recovery. 

 

The installation will generate a small number of metal halide or fluorescent bulbs. These bulbs 

have been chosen for being low energy, long life (up to 15,000 hours) and on health and 

safety grounds. Minimal quantities will be generated and disposed of via an approved waste 

contractor. The use of high efficiency energy saving and ultra high efficiency LED lighting for 

all key areas is being actively investigated. 

 

Table 2.5.2 below identifies the materials which may be delivered to the facility and treated if 

in compliance with the Hooton Bio Power feedstock specification or returned to the producer 

or sent for recycling or recovery or otherwise disposed of to a licensed facility. The following 

designations are in accordance with the Statutory Instrument 2005 No. 895. The Lists of 

Wastes (England) Regulations 2005: 
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Table 2.5.2 Raw Materials 

 

 

 

Please refer appendix 11 for  EWC codes applicable for the fuel 

 

Table 2.5.3 Other Raw Materials  

 

 

Table S2.1 Raw materials and fuels  

Raw materials and fuel description   

Fuel oil for startup (including diesel)   

Limestone up to 200 tonnes per annum  

Activated lime  2600 tonnes per annum  

Charcoal  activated approx  12000kg per annum  

Lubricating Oil for Turbine or  (Approx 10,000 litres/year)  

Ammonia  Solution (Approx 2500 tonnes/year)  

 

 

 

 

 

Boiler Chemicals  

Salt for water softening     15 kg/day at full load  

Oxygen Scavenger Carbo-Hydrazide    240 kg/yr at full load  

Phosphate Inhibitor       7 kg/yr at full load  

Amine – return line treatment     900 kg/yr at full load 

 

 

 

Table 2.5.4 below contains the indicative BAT requirements for waste handling from the 

guidance document, with some accompanying comments on how Hooton Bio Power is 

meeting these BAT requirements at the installation. 
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Table 2.5.4: Waste Handling BAT 

 

Relevant indicative BAT standard- 

Waste Handling  

 

Installation practice 

1. A system should be in place and 

maintained which records the quantity, 

nature and origin of any waste that is 

disposed of or recovered, and also, where 

relevant, the destination, frequency of 

collection, mode of transport and treatment 

method for those wastes 

Table 2.5.1 in this section details the 

quantities and origin of wastes generated 

at the site. Table 2.6.1 in section 2.6 

provides details of the destination and 

treatment method for the wastes. Hooton 

Bio Power will keep records of all waste 

generated and collected from the site.  

 

2. Wastes should be segregated wherever 

practicable, and the disposal routes 

identified. Disposal should be as near to 

the point of generation as possible 

Table 2.5.1 shows that the waste oils are 

kept in designated tanks and materials 

such as ferrous and non-ferrous metals 

are segregated from other waste streams. 

Notices will be placed in the communal 

areas of the facility relating to the 

segregation of wastes and the necessity for 

segregation.  Training of each individual 

member of staff will be given on the 

segregation of wastes by the Plant 

Manager. 

 

Where possible organic materials recovered 

for recycling will be used within the process 

for the recovery of its energy. 

 

Individual categories of wastes will be 

maintained were it is feasible to do so. 

 

Procedures for auditing of waste 

segregation will form part of the 

Management Systems to be in place by 

commencement of operations. 

3. Records should be maintained of any 

waste sent off-site (Duty-of-Care). 

All materials whether product or waste will 

 

 be weighed prior to removal 

from the site 

 be weighed prior to acceptance 

on the site 

 

The system will keep records of 

 

 the nature of material both 

inbound and outbound 

 its gross, net and tare weights 

 where it is destined for 
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 from where it has been received 

 the type of licence held at the 

disposal point 

 the type of licence held by the 

provider of the material 

 the date and time 

 

Standing orders of the company are such 

that no waste leaving or entering the site will 

be allowed unless the required transfer note 

is in place for said material. 

 

Copies of all transfer notes corresponding to 

all waste entering or leaving the site will be 

tallied weekly against the weight tickets. 

 

Copies of all transfer notes will be sent to the 

company’s head office for safe storage. 

 

Copies of all transfer notes will also be 

retained at the company’s premises.  The 

Plant Manager will follow company 

procedures and be responsible for ensuring 

correct and clear records are kept, they will 

be available for inspection by the 

Environment Agency. 

 

Procedures for auditing of contractors and 

records will form part of the Management 

Systems to be in place by commencement 

of operations. 

4. All appropriate steps should be taken to 

prevent emissions from waste storage or 

handling (e.g. liquid or solid spillage, dust or 

VOC emission, and odour. 

 

 

The waste oil tanks will be stored in the 

generator room which in itself is a bunded 

area whilst the organic and non organic 

skip will be covered to prevent any wind 

blown release.  

5. Bottom ash and fly ash should be stored 

separately to provide flexibility to re-use the 

different ash fractions. 

 

 

The two ash fractions will be stored 

separately. The  vitrified IBA  ash will be 

inert and recovered for use as a 

aggregate material . The APC residue will 

be disposed to licensed contractor and 

may be reused as industrial alkali for acid 

neutralisation.  

6. Where scale allows, ash fractions and Air 

Pollution Control residues (filters etc) should 

be stored in closed silos fitted with high level 

alarms and fabric filters. 

These silos / skips will be fitted with high 

level alarms, and fabric filters will be 

installed. 

 

7. All ash transport containers should be 

sealed or covered, unless by its nature there 

is no release caused by its transportation. 

All transportation of residues will be in 

covered containers or sealed road tankers. 

 

8. Other solid waste streams shall be All containers at the installation will be 
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collected in containers, which are managed 

in a way to prevent the release of waste, 

dust or leachate. 

controlled so as to prevent any possible 

releases. 
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Municipal Waste Treatment BAT- Waste incineration BREF (August 2006) 

 

 

Brief Guidance Installation  

1. the selection of an installation design that is suited 

to the characteristics of the waste 

received, as described in 4.1.1 and 4.2.1 and 4.2.3 

Facility is custom designed to treat 

waste RDF feedstock 

2. the maintenance of the site in a generally tidy and 

clean state, as described in 4.1.2 

Facility will be managed and 

operated by Hooton Bio Power to ISO 

9001 and ISO 14001 standards 

3. to maintain all equipment in good working order, 

and to carry out maintenance 

inspections and preventative maintenance in order to 

achieve this 

Facility will be managed and 

operated by Hooton Bio Power to ISO 

9001 and ISO 14001 standards 

4. to establish and maintain quality controls over the 

waste input, according to the types of 

waste that may be received at the installation, as 

described in: 

4.1.3.1 Establishing installation input limitations and 

identifying key risks, and 

4.1.3.2 Communication with waste suppliers to 

improve incoming waste quality control, and 

4.1.3.3 Controlling waste feed quality on the 

incinerator site, and 

4.1.3.4 Checking, sampling and testing incoming 

wastes, and 

4.1.3.5 Detectors for radioactive materials. 

Facility will only receive a limited type 

of feedstock with an effective quality 

protocol agreed with (currently single 

source contractor) contractors and 

each load inspected on delivery 

fuel  management protocol in place. 

 

Radioactive waste is not permitted 

and will not be accepted. 

5. the storage of wastes according to a risk 

assessment of their properties, such that the 

risk of potentially polluting released is minimised. In 

general it is BAT to store waste in 

areas that have sealed and resistant surfaces, with 

controlled and separated drainage as 

described in 4.1.4.1. 

Facility is dedicated to residual waste  

with a dedicated storage facility. 

6. to use techniques and procedures to restrict and 

manage waste storage times, as 

described in 4.1.4.2, in order to generally reduce the 

risk of releases from storage of 

waste/container deterioration, and of processing 

difficulties that may arise. In general it is 

BAT to: 

becoming too large for the storage provided 

deliveries by communication with waste 

suppliers, etc. 

Supply and demand is carefully 

balanced through close liaison with 

supplier(s). There are no odour 

implications of the storage of residual 

waste in an enclosed bunker area 

fitted with forced air extract . RDF 

storage on site normally 4 days but 

maximum one month for insurance 

reasons. Careful liaison with fuel 

supplier will ensure that feed stocks 

are minimised during shutdown or 

outage.  
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7. to minimise the release of odour (and other 

potential fugitive releases) from bulk waste 

storage areas (including tanks and bunkers, but 

excluding small volume wastes stored in 

containers) and waste pre-treatment areas by 

passing the extracted atmosphere to the 

incinerator for combustion (see 4.1.4.4). 

In addition it is also considered to be BAT to make 

provision for the control of odour (and 

other potential fugitive releases) when the incinerator 

is not available (e.g. during 

maintenance) by: 

a. avoiding waste storage overload, and/or 

b. extracting the relevant atmosphere via an 

alternative odour control system 

Please see detail of odour control 

within fuel reception  Appendix #26 

8. the segregation of the storage of wastes according 

to a risk assessment of their chemical 

and physical characteristics to allow safe storage and 

processing, as described in 4.1.4.5 

Only one type of feedstock will be 

treated 

9. the clear labelling of wastes that are stored in 

containers such that they may continually 

be identified, as described in 4.1.4.6. 

All wastes will be clearly labelled and 

disposed via licensed contractor 

10. the development of a plan for the prevention, 

detection and control (described in 

4.1.4.7) of fire hazards at the installation, in particular 

for: 

 

 

 

 

It is generally BAT for the plan implemented to 

include the use of: 

a. automatic fire detection and warning systems, and 

b. the use of either a manual or automatic fire 

intervention and control system as 

required according to the risk assessment carried 

out. 

Fully automatic fire detection and 

suppression system to meet 

Insurance requirements, building 

control standards to appropriate 

British Standard. 

11. the mixing (e.g. using bunker crane mixing) or 

further pretreatment (e.g. the blending of 

some liquid and pasty wastes, or the shredding of 

some solid wastes) of heterogeneous 

wastes to the degree required to meet the design 

specifications of the receiving installation 

(4.1.5.1). When considering the degree of use of 

mixing/pretreatment it is of particular 

importance to consider the cross-media effects (e.g. 

energy consumption, noise, odour or 

other releases) of the more extensive pretreatments 

(e.g. shredding). Pretreatment is most 

likely to be a requirement where the installation has 

been designed for a narrow 

specification, homogeneous waste. 

Single feedstock only. This will be 

comprehensively mixed treated and 

prepared before use within the 

preparation and storage stages of 

plant operation. Please refer to RDF 

acceptance protocol.  

 

Pretreatment will occur offsite or 

within the building -noise and other 

environmental effects have been 

considered. 
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12. the use of the techniques described in 4.1.5.5 or 

4.6.4 to, as far as practicably and 

economically viable, remove ferrous and non-ferrous 

recyclable metals for their recovery 

either: 

a. after incineration from the bottom ash residues, or 

b. where the waste is shredded (e.g. when used for 

certain combustion systems) 

from the shredded wastes before the incineration 

stage. 

Ferrous and non-ferrous metals will 

be recovered as the RDF is shredded 

and further clean ferrous materials 

will be recovered from the grate ash 

product.  

13. the provision of operators with a means to 

visually monitor, directly or using television 

screens or similar, waste storage and loading areas, 

as described in 4.1.6.1 

The site is fitted with CCTV.  

14. the minimisation of the uncontrolled ingress of air 

into the combustion chamber via 

waste loading or other routes, as described in 4.1.6.4 

The control of air ingress is a 

prerequisite for gasification and is 

one of the key design parameters.  

15. the use of flow modelling which may assist in 

providing information for new plants or 

existing plants where concerns exist regarding the 

combustion or FGT performance (such as 

described in 4.2.2), and to provide information in 

order to: 

a. optimise furnace and boiler geometry so as to 

improve combustion 

performance, and 

b. optimise combustion air injection so as to improve 

combustion performance, 

and 

c. where SNCR or SCR is used, to optimise reagent 

injection points so as to 

improve the efficiency of NOX abatement whilst 

minimising the generation of 

nitrous oxide, ammonia and the consumption of 

reagent (see general sections on 

SCR and SNCR at 4.4.4.1 and 4.4.4.2). 

Combustion chamber and burner 

design has been optimised to ensure 

that a minimum of 850oC and 2 

seconds residence time(actual ca 

1000 oC and 4 seconds)  is attained 

(appendix 18). The use of exhaust 

gas recirculation FGR is intrinsic to 

the process of gasification and also 

key to NOx control- this represents 

BAT for thermal treatment processes. 

The use of a low calorific value syn 

gas containing 40% Nitrogen also 

dilutes the fuel and produces peak 

combustion temperatures and hence 

thermal NOx. These measures 

should minimise the need for the use 

of ammonia in the SNCR utilised 

within the process. This liquid 

ammonia SNCR  will be designed 

into the process from the outset and 

dosing will be controlled based upon 

plant performance. This is sector 

BAT. 

16. in order to reduce overall emissions, to adopt 

operational regimes and implement 

procedures (e.g. continuous rather than batch 

operation, preventative maintenance systems) 

in order to minimise as far as practicable planned 

and unplanned shutdown and start-up 

operations, as described in 4.2.5 

There will be a preventative 

maintenance programme in place.  
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17. the identification of a combustion control 

philosophy, and the use of key combustion 

criteria and a combustion control system to monitor 

and maintain these criteria within 

appropriate boundary conditions, in order to maintain 

effective combustion performance, as 

described in 4.2.6. Techniques to consider for 

combustion control may include the use of 

infrared cameras (see 4.2.7), or others such as ultra-

sound measurement or differential 

temperature control 

The use of advanced thermal 

conversion technology and an 

advanced SCADA process control 

system will monitor and control  plant 

operational conditions 

18. the optimisation and control of combustion 

conditions by a combination of: 

a. the control of air (oxygen) supply, distribution and 

temperature, including gas 

and oxidant mixing 

b. the control of combustion temperature level and 

distribution, and 

c. the control of raw gas residence time. 

Appropriate techniques for securing these objectives 

are described in: 

4.2.8 Optimisation of air supply stoichiometry 

4.2.9 Primary air supply optimisation and distribution 

4.2.11 Secondary air injection, optimisation and 

distribution 

4.2.19 Optimisation of time, temperature, turbulence 

of gases in the combustion zone, 

and oxygen concentrations 

4.2.4 Design to increase turbulence in the secondary 

combustion chamber 

The plant utilises advanced thermal 

conversion technology with exhaust 

gas recirculation for the control of 

combustion and an advanced burner 

combustion tube to control 

combustion.   

19. in general it is BAT to use those operating 

conditions (i.e. temperatures, residence 

times and turbulence) as specified in Article 6 of 

Directive 2000/76. The use of operating 

conditions in excess of those that are required for 

efficient destruction of the waste should 

generally be avoided. The use of other operating 

conditions may also be BAT – if they 

provide for a similar or better level of overall 

environmental performance. For example, 

where the use of operational temperatures of below 

the 1100 °C (as specified for certain 

hazardous waste in 2000/76/EC) have been 

demonstrated to provide for a similar or better 

level of overall environmental performance, the use 

of such lower temperatures is considered 

to be BAT. 

The burner and combustion tube are 

designed to meet the requirements of 

Directive 2000/76/ EC. 
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20. the preheating of primary combustion air for low 

calorific value wastes, by using heat 

recovered within the installation, in conditions where 

this may lead to improved combustion 

performance (e.g. where low LCV/high moisture 

wastes are burned) as described in 4.2.10. 

In general this technique is not applicable to 

hazardous waste incinerators. 

Combustion air is preheated and is 

low oxygen ca 10% to promote 

gasification and to act as exhaust gas 

recirculation for the control of NOx. 

21. the use of auxiliary burner(s) for start-up and 

shut-down and for maintaining the 

required operational combustion temperatures 

(according to the waste concerned) at all times 

when unburned waste is in the combustion chamber, 

as described in 4.2.20 

The auxiliary burner is designed and 

operated to meet combustion 

requirements of Directive 

2000/76/EC. 

22. the use of a combination of heat removal close to 

the furnace (e.g. the use of water 

walls in grate furnaces and/or secondary combustion 

chambers) and furnace insulation (e.g. 

refractory areas or other lined furnace walls) that, 

according to the NCV and corrosiveness of 

the waste incinerated, provides for: 

a. adequate heat retention in the furnace (low NCV 

wastes require higher retention 

of heat in the furnace) 

b. additional heat to be transferred for energy 

recovery (higher NCV wastes may 

allow/require heat removal from earlier furnace 

stages) 

he conditions under which the various techniques 

may be applicable are described in 4.2.22 

and 4.3.12 

The plant will be designed from the 

outset to include for heat recovery 

and a heat main installed from the 

outset for future phases of site 

development.  

23. the use of furnace (including secondary 

combustion chambers etc.) dimensions that are 

large enough to provide for an effective combination 

of gas residence time and temperature 

such that combustion reactions may approach 

completion and result in low and stable CO 

and VOC emissions, as described in 4.2.23 

The combustion chamber burning the 

syngas has been designed to meet 

the requirements of 2000/76/EC. 

24. When gasification or pyrolysis is used, in order to 

avoid the generation of waste, it is 

BAT to: 

a. combine the gasification or pyrolysis stage with a 

subsequent combustion stage 

with energy recovery and flue-gas treatment that 

provides for operational 

emission levels to air within the BAT associated 

emission ranges specified in 

this BAT chapter, and/ or 

b. recover or supply for use of the substances (solid, 

liquid or gaseous) that are not 

combusted 

The plant is designed in this manner, 

produces an ash material which will 

be recovered and hence meets BAT. 
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25. in order to avoid operational problems that may 

be caused by higher temperature sticky 

fly ashes, to use a boiler design that allows gas 

temperatures to reduce sufficiently before the 

convective heat exchange bundles (e.g. the provision 

of sufficient empty passes within the 

furnace/boiler and/or water walls or other techniques 

that aid cooling), as described in 4.2.23 

and 4.3.11. The actual temperature above which 

fouling is significant is waste type and 

boiler steam parameter dependent. In general for 

MSW it is usually 600 – 750 ºC, lower for 

HW and higher for SS. Radiative heat exchangers, 

such as platten type super heaters, may be 

used at higher flue-gas temperatures than other 

designs (see 4.3.14). 

The boilers are fired using prepared 

cleaned syngas. The gasification 

technology used ensures clean 

boiler.   

 

26. the overall optimisation of installation energy 

efficiency and energy recovery, taking 

into account the techno-economic feasibility (with 

particular reference to the high corrosivity 

of the flue-gases that results from the incineration of 

many wastes e.g. chlorinated wastes), 

and the availability of users for the energy so 

recovered, as described in 4.3.1, and in 

general: 

a. to reduce energy losses with flue-gases, using a 

combination of the techniques 

described in 4.3.2 and 4.3.5 

b. the use of a boiler to transfer the flue-gas energy 

for the production of 

electricity and/or supply of steam/heat with a thermal 

conversion efficiency of: 

i. for mixed municipal waste at least 80 % (ref. Table 

3.46) 

ii. for pretreated municipal wastes (or similar waste) 

treated in fluidised 

bed furnaces, 80 to 90 % 

iii. for hazardous wastes giving rise to increased 

boiler corrosion risks 

(typically from chlorine/sulphur content), above 60 to 

70 % 

iv. for other wastes conversion efficiency should 

generally be increased in 

the range 60 to 90 % 

c. for gasification and pyrolysis processes that are 

combined with a subsequent 

combustion stage, the use of a boiler with a thermal 

conversion efficiency of at 

least 80 %, or the use of a gas engine or other 

electrical generation technology 

The installation has been designed 

for maximum thermal efficiency with 

the selection of a high efficiency 

boiler and turbine, with CHP-R and a 

heat main installed from the outset.  

 

R1 calculation attached,  
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27. to secure where practicable, long-term base-load 

heat/steam supply contracts to large 

heat/steam users (see 4.3.1) so that a more regular 

demand for the recovered energy exists 

and therefore a larger proportion of the energy value 

of the incinerated waste may be used 

The facility will be CHP_R from the 

outset with a heat main installed. This 

is intended to be installed from the 

outset. This heat energy will directly 

offset fossil derived energy. 

28. the location of new installations so that the use of 

the heat and/or steam generated in 

the boiler can be maximised through any combination 

of: 

a. electricity generation with heat or steam supply for 

use (i.e. use CHP) 

b. the supply of heat or steam for use in district 

heating distribution networks 

c. the supply of process steam for various, mainly 

industrial, uses (see examples in 

4.3.18) 

d. the supply of heat or steam for use as the driving 

force for cooling/air 

conditioning systems 

Selection of a location for a new installation is a 

complex process involving many local 

factors (e.g. waste transport, availability of energy 

users, etc) which are addressed by IPPC 

Directive Article 9(4). The generation of electricity 

only may provide the most energy 

efficient option for the recovery of the energy from 

the waste in specific cases where local 

factors prevent heat/steam recovery. 

Commercial agreement has been 

reached for a long term base-load 

supply contract for an adjacent heat 

user. This heat energy will directly 

offset fossil derived energy. 

29. in cases where electricity is generated, the 

optimisation of steam parameters (subject to 

user requirements for any heat and steam produced), 

including consideration of (see 4.3.8): 

a. the use of higher steam parameters to increase 

electrical generation, and 

b. the protection of boiler materials using suitably 

resistant materials (e.g. 

claddings or special boiler tube materials) 

The optimal parameters for an individual installation 

are highly dependent upon the 

corrosivity of the flue-gases and hence upon the 

waste composition. 

The boiler turbine selection has been 

optimised for this custom application 

to ensure the greatest thermal 

efficiency possible. CHP installed 

from the outset to improve thermal 

efficiency. 

30. the selection of a turbine suited to: 

a. the electricity and heat supply regime, as 

described in 4.3.7 

b. high electrical efficiency 

The boiler turbine selection has been 

optimised for this custom application 

to ensure the greatest thermal 

efficiency possible 

31. at new or upgrading installations, where 

electricity generation is the priority over heat 

supply, the minimisation of condenser pressure, as 

described in 4.3.9 

The boiler turbine selection has been 

optimised for this custom application 

to ensure the greatest thermal 

efficiency possible 
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32. the general minimisation of overall installation 

energy demand, including consideration 

of the following (see 4.3.6): 

a. for the performance level required, the selection of 

techniques with lower 

overall energy demand in preference to those with 

higher energy demand 

b. wherever possible, ordering flue-gas treatment 

systems in such a way that fluegas 

reheating is avoided (i.e. those with the highest 

operational temperature 

before those with lower operational temperatures) 

c. where SCR is used; 

i. to use heat exchangers to heat the SCR inlet flue-

gas with the flue-gas 

energy at the SCR outlet 

ii. to generally select the SCR system that, for the 

performance level 

required (including availability/fouling and reduction 

efficiency), has 

the lower operating temperature 

d. where flue-gas reheating is necessary, the use of 

heat exchange systems to 

minimise flue-gas reheating energy demand 

e. avoiding the use of primary fuels by using self 

produced energy in preference to 

imported sources 

The selection of the equipment has 

been optimised to minimise parasitic 

load including the use of inverter 

controls on fan motors. 

 

The heat recovered throughout the 

process from flue gas treatment will 

be recovered for export CHP.  

33. where cooling systems are required, the selection 

of the steam condenser cooling 

system technical option that is best suited to the local 

environmental conditions, taking 

particular account of potential cross-media impacts, 

as described in 4.3.10 

The steam cooler has been selected 

which best suits the loads of the plant 

and the environmental 

considerations. The unit selected will 

be maintained in accordance with 

manufacturer recommendations. 

34. the use of a combination of on-line and off-line 

boiler cleaning techniques to reduce 

dust residence and accumulation in the boiler, as 

described in 4.3.19 

The use of advanced gasification 

processes boiler prevent ash 

deposits within the boiler. There are 

steam sootblowers installed to reduce 

deposits. 

35. the use of an overall flue-gas treatment (FGT) 

system that, when combined with the 

installation as a whole, generally provides for the 

operational emission levels listed in Table 

1.2 for releases to air associated with the use of 

BAT. 

The plant has been designed to meet 

the emission limits contained within 

Industrial Emissions Directive and 

Directive 2000/76/EC. The impact of 

these operational emission levels has 

been determined thorough modelling 

impact assessments and will be 

continuously monitored when the 

facility is in operation. 
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36. when selecting the overall FGT system, to take 

into account: 

a. the general factors described in 4.4.1.1 and 4.4.1.3 

b. the potential impacts on energy consumption of 

the installation, as described in 

section 4.4.1.2 

c. the additional overall-system compatibility issues 

that may arise when 

retrofitting existing installations (see 4.4.1.4) 

The FGT system has been custom 

designed for the installation to ensure 

that it represents the most efficient 

and adaptable cleanup possible to 

facilitate the operation of a boiler.   

 

37. when selecting between wet/ semi-wet/ and dry 

FGT systems, to take into account the 

 

Advanced Bag filters have been 

selected as the particle control as 
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37non-exhaustive) general selection criteria 

given as an example in Table 5.3: 

38. to prevent the associated increased electrical 

consumption, to generally (i.e. unless there 

is a specific local driver) avoid the use of. two 

bag filters in one FGT line (as described in 

4.4.2.2 and 4.4.2.3) 

39. the reduction of FGT reagent 

consumption and of FGT residue production 

in dry, semiwet, 

and intermediate FGT systems by a suitable 

combination of: 

a. adjustment and control of the quantity of 

reagent(s) injected in order to meet the 

requirements for the treatment of the flue-gas 

such that the target final 

operational emission levels are met 

b. the use of the signal generated from fast 

response upstream and/or downstream 

monitors of raw HCl and/or SO2 levels (or 

other parameters that may prove 

useful for this purpose) for the optimisation of 

FGT reagent dosing rates, as 

described in 4.4.3.9 

c. the re-circulation of a proportion of the 

FGT residues collected, as described in 

4.4.3.7 

The applicability and degree of use of the 

above techniques that represents BAT will 

vary 

according to, in particular: the waste 

characteristics and consequential flue-gas 

nature, the 

final emission level required, and technical 

experience from their practical use at the 

installation. 

40. the use of primary (combustion related) 

NOX reduction measures to reduce NOX 

production, together with either SCR (4.4.4.1) 

or SNCR (4.4.4.2), according to the efficiency 

of flue-gas reduction required. In general 

SCR is considered BAT where higher NOX 

reduction efficiencies are required (i.e. raw 

flue-gas NOX levels are high) and where low 

final flue-gas emission concentrations of 

NOX are desired. 

One MS reported that technical difficulties 

have been experienced in some cases when 

retrofitting SNCR abatement systems to 

existing small MSW incineration installations, 

and 

that the cost effectiveness (i.e. NOX 

these are sector BAT. 

 

 

 

The control of FGT reagents will be 

adjusted by use of the CEMS to 

ensure that the Permitted levels are 

met.  

 

 

The use of a low calorific fuel syngas 

mimics the effect of Flue gas 

recirculation and results in a low 

flame temperature reducing thermal 

NOx. Flue Gas recirculation FGR is 

also a designed and essential part of 

the operation from the outset of 

operation as the FGR air is the 

supply of low oxygen fluidising air for 

the gasification plant. The plant 

cannot operate without this FGR.  

SNCR using urea is also fitted for the 

control of NOx.  

 

The specialist secondary chamber  is 

selected for safety, performance, 

efficiency and the control of NOx.  

 

The approach selected and the use 

of a gasification process represents 

BAT.  

 

 

The strict control of PCDD emissions 

is inherent in a gasification process 

as it allows for efficient gas phase 

combustion within the combustion 

chamber, easily meeting the criterion 

laid down in 2000/76/EC and also 

minimises the risk of reformation 

reactions within the boiler through 

elimination of deposits as only a gas 

fuel is used with very low levels of 

particulate to prevent deposits. The 

RDF fuel itself is low in precursors 

and potential denovo catalyst such as 

copper. The use of liquid ammonia  

SNCR also reduces dioxin emissions. 

Powder activated carbon injection 

has been included for emissions 

control from the outset in conjunction 

with advanced Bag filters. All of these 
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reduction per unit cost) of NOX abatement 

(e.g. SNCR) 

is lower at small MSWIs (i.e. those MSWIs of 

capacity <6 tonnes of waste/hour). 

41. for the reduction of overall PCDD/F 

emissions to all environmental media, the 

use of: 

a. techniques for improving knowledge of and 

control of the waste, including in 

particular its combustion characteristics, 

using a suitable selection of techniques 

described in 4.1, and 

b. primary (combustion related) techniques 

(summarised in 4.4.5.1) to destroy 

PCDD/F in the waste and possible PCDD/F 

precursors, and 

c. the use of installation designs and 

operational controls that avoid those 

conditions (see 4.4.5.2) that may give rise to 

PCDD/F reformation or 

generation, in particular to avoid the 

abatement of dust in the temperature range 

of 250 – 400 oC. Some additional reduction 

of de-novo synthesis is reported 

where the dust abatement operational 

temperature has been further lowered 

from 250 to below 200 oC, and 

d. the use of a suitable combination of one or 

more of the following additional 

PCDD/F abatement measures: 

i. adsorption by the injection of activated 

carbon or other reagents at a 

suitable reagent dose rate, with bag filtration, 

as described in 4.4.5.6, or 

ii. adsorption using fixed beds with a suitable 

adsorbent replenishment 

rate, as described in 4.4.5.7, or 

iii. multi layer SCR, adequately sized to 

provide for PCDD/F control, as 

described in 4.4.5.3, or 

iv. the use of catalytic bag filters (but only 

where other provision is made 

for effective metallic and elemental Hg 

control), as described in 4.4.5.4 

42. where wet scrubbers are used, to carry 

out an assessment of PCDD/F build up 

(memory 

effects) in the scrubber and adopt suitable 

measures to deal with this build up and 

prevent 

scrubber breakthrough releases. Particular 

consideration should be given to the 

are sector BAT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Due to the design of the process 

there are no large plastic surfaces in 

contact with the raw gas to give rise 

to memory effects.  
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possibility of 

memory effects during shut-down and start-

up periods. 

 

43. if re-burn of FGT residues is applied, then 

suitable measures should be taken to avoid 

the re-circulation and accumulation of Hg in the 

installation 

Not applicable  

44. for the control of Hg emissions where wet 

scrubbers are applied as the only or main 

effective means of total Hg emission control: 

a. the use of a low pH first stage with the addition of 

specific reagents for ionic 

Hg removal (as described in 4.4.6.1, 4.4.6.6 and 

4.4.6.5), in combination with 

the following additional measures for the abatement 

of metallic (elemental) Hg, 

as required in order to reduce final air emissions to 

within the BAT emission 

ranges given for total Hg 

b. activated carbon injection, as described in 4.4.6.2, 

or 

c. activated carbon or coke filters, as described in 

4.4.6.7 

The RDF biomass is itself very low in 

Hg, the chemistry of gasification and 

the abatement options installed 

reduce any emissions of Hg 

effectively. Use of Bag filters and 

injection of powder activated carbon 

are sector BAT. 

45. for the control of Hg emissions where semi-wet 

and dry FGT systems are applied, the 

use of activated carbon or other effective adsorptive 

reagents for the adsorption of PCDD/F 

and Hg, as described in 4.4.6.2, with the reagent 

dose rate controlled so that final air 

emissions are within the BAT emission ranges given 

for Hg 

See 44 

46. the general optimisation of the re-circulation and 

re-use of waste water arising on the 

site within the installation, as described in 4.5.8, 

including for example, if of sufficient 

quality, the use of boiler drain water as a water 

supply for the wet scrubber in order to reduce 

scrubber water consumption by replacing scrubber 

feed-water (see 4.5.6) 

The use of water reuse from boiler 

blowdown to use within the process 

to minimise discharge volumes will be 

investigated during the final design 

phase of the project and then again 

once the plant is in operation  

47. the use of separate systems for the drainage, 

treatment and discharge of rainwater that 

falls on the site, including roof water, so that it does 

not mix with potential or actual 

contaminated waste water streams, as described in 

4.5.9. Some such waste water streams 

may require only little or no treatment prior to their 

discharge, depending on contamination 

risk and local discharge factors 
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48. where wet flue-gas treatment is used: 

a. the use of on-site physico/chemical treatment of 

the scrubber effluents prior to 

their discharge from the site, as described in 4.5.11, 

and thereby to achieve, at 

the point of discharge from the effluent treatment 

plant (ETP), emission levels 

generally within the operational emission level ranges 

associated with BAT that 

are identified in Table 5.4 

b. the separate treatment of the acid and alkaline 

waste water streams arising from 

the scrubber stages, as described in 4.5.13, when 

there are particular drivers for 

the additional reduction of releases to water that 

result, and/or where HCl 

and/or gypsum recovery is to be carried out 

c. the re-circulation of wet scrubber effluent within the 

scrubber system, and the 

use of the electrical conductivity (mS/cm) of the re-

circulated water as a control 

measure, so as to reduce scrubber water 

consumption by replacing scrubber 

feed-water, as described in 4.5.4 

d. the provision of storage/buffering capacity for 

scrubber effluents, to provide for 

a more stable waste water treatment process, as 

described in 4.5.10 

e. the use of sulphides (e.g. M-trimercaptotriazine) or 

other Hg binders to reduce 

Hg (and other heavy metals) in the final effluent, as 

described in 4.5.11 

f. when SNCR is used with wet scrubbing the 

ammonia levels in the effluent 

discharge may be reduced using ammonia stripping, 

as described in 4.5.12, and 

1. the recovered ammonia re-circulated for 

use as a NOX reduction reagent 

The process uses semi dry scrubbing 

to minimise water usage and boiler 

blowdown will be reused for flue gas 

conditioning. Water recirculation will 

be used wherever practicable to 

supplement the SUDs roof water 

harvesting system for use within the 

process. 

2. 49. the use of a suitable combination of 

the techniques and principles described 

in 4.6.1 for 

 

3. improving waste burnout to the extent 

that is required so as to achieve a TOC 

value in the 

4. ash residues of below 3 wt % and 

typically between 1 and 2 wt %, including 

in particular: 

The   ash product will have a TOC 

value of below 3%. (Appendix 19). 



Hooton Bio Power RDF Resource Recovery Plant                      North Road Ellesmere Port 

  
 89 

5. a. the use of a combination of furnace 

design (see combustion technology 

6. selection in 4.2.1), furnace operation 

(see 4.2.17) and waste throughput rate 

(see 

7. 4.2.18) that provides sufficient agitation 

and residence time of the waste in the 

8. furnace at sufficiently high temperatures, 

including any ash burn-out areas 

This type of technology is not 

applicable to the gasification of RDF.  
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9. b. the use of furnace designs that, as far 

as possible, physically retain the waste 

10. within the combustion chamber (e.g. 

narrow grate bar spacings for grates, 

11. rotary or static kilns for appreciably liquid 

wastes) to allow its combustion. The 

12. return of early grate riddlings to the 

combustion chamber for re-burn may 

13. provide a means to improve overall burn 

out where they contribute significantly 

14. to the deterioration of burnout (see 

4.2.21) 

15. c. the use of techniques for mixing and 

pretreatment of the waste, as described 

in 

16. BAT 11, according to the type(s) of waste 

received at the installation 

17. d. the optimisation and control of 

combustion conditions, including air 

(oxygen) 

18. supply and distribution, as described in 

BAT 18 

19. 50. the separate management of bottom 

ash from fly ash and other FGT residues, 

so as to 

20. avoid contamination of the bottom ash 

and thereby improve the potential for 

bottom ash 

21. recovery, as described in 4.6.2. Boiler 

ash may exhibit similar or very different 

levels of 

22. contamination to that seen in bottom ash 

(according to local operational, design 

and waste 

23. specific factors) – it is therefore also BAT 

to assess the levels of contaminants in 

the boiler 

24. ash, and to assess whether separation or 

mixing with bottom ash is appropriate. It 

is BAT to 

25. assess each separate solid waste stream 

that arises for its potential for recovery 

either alone 

26. or in combination. 

27. 51. where a pre-dedusting stage (see 

4.6.3 and 4.4.2.1) is in use, an 

assessment of the 

28. composition of the fly ash so collected 

should be carried out to assess whether 

it may be 

29. recovered, either directly or after 

treatment, rather than disposed of 

This type of technology is 

not applicable to  the 

gasification of RDF. 

 

 

 

 

 

 

 

 

 

 

Extensive pre-

preparation of the RDF is 

necessary and is used as 

part of the combustion 

control.  
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30. 52. the separation of remaining ferrous 

and non-ferrous metals from bottom ash 

(see 4.6.4), 

31. as far as practicably and economically 

viable, for their recovery 

32. 53. the treatment of bottom ash (either 

on or off-site), by a suitable combination 

of: 

33. a. dry bottom ash treatment with or 

without ageing, as described in 4.6.6 and 

34. 4.6.7, or 

35. b. wet bottom ash treatment, with or 

without ageing, as described in 4.6.6and 

36. 4.6.8, or 

37. c. thermal treatment, as described in 

4.6.9 (for separate treatment) and 4.6.10 

(for 

38. in-process thermal treatment) or 

39. d. screening and crushing (see 4.6.5) 

40. to the extent that is required to meet the 

specifications set for its use or at the 

receiving 

41. treatment or disposal site e.g. to achieve 

a leaching level for metals and salts that 

is in 

42. compliance with the local environmental 

conditions at the place of use. 

43. 54. the treatment of FGT residues (on or 

off-site) to the extent required to meet the 

44. acceptance requirements for the waste 

management option selected for them, 

including 

45. consideration of the use of the FGT 

residue treatment techniques described 

in 4.6.11 

 

Any remaining ferrous material is 

recovered from the ash product 

before recovery of the ash residue. 
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55. the implementation of noise reduction measures 

to meet local noise requirements56. apply 

environmental management. A number of 

environmental management techniques 

are determined as BAT. The scope (e.g. level of 

detail) and nature of the EMS (e.g. 

standardised or non-standardised) will generally be 

related to the nature, scale and 

complexity of the installation, and the range of 

environmental impacts it may have. 

BAT is to implement and adhere to an Environmental 

Management System (EMS) that 

1. incorporates, as appropriate to individual 

circumstances, the following features: (see 

Chapter 

A comprehensive noise impact 

review of the process has been 

completed and is included within this 

document.(Appendix 9)  Equipment 

has been selected to prevent noise 

impacts. EMS will be in place from 

the commencement of construction. 

57. the storage of all waste, (with the exception of 

wastes specifically prepared for storage 

or bulk items with low pollution potential e.g. 

furniture), on sealed surfaces with controlled 

drainage inside covered and walled buildings 

The entire site comprises of a sealed 

surface.  

58. when waste is stockpiled (typically for later 

incineration) it should generally be baled 

(see Section 4.1.4.3) or otherwise prepared for such 

storage so that it may be stored in such a 

manner that risks of odour, vermin, litter, fire and 

leaching are effectively controlled. 

Construction demolition RDF is the 

fuel for the process this is not subject 

to odour, litter, vermin or leaching. It 

is stored inside in a controlled area. A 

fire suppression system will be fitted 

to the building. 

59. to pretreat the waste, in order to improve its 

homogeneity and therefore combustion 

characteristics and burn-out, by: 

a. mixing in the bunker (see 4.1.5.1), and 

b. the use of shredding or crushing for bulky wastes 

e.g. furniture (see 4.1.5.2) that 

are to be incinerated, 

to the extent that is beneficial according to the 

combustion system used. In general grates 

and rotary kilns (where used) require lower levels of 

pretreatment (e.g. waste mixing with 

bulky waste crushing) whereas fluidized bed systems 

require greater waste selection and 

pretreatment, usually including full shredding of the 

MSW. 

The RDF fuel is subject to a fuel 

acceptance inspection and protocol, 

and is extensively prepared and 

homogenised prior to use.  
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60. the use of a grate design that incorporates 

sufficient cooling of the grate such that it 

permits the variation of the primary air supply for the 

main purpose of combustion control, 

rather than for the cooling of the grate itself. Air-

cooled grates with well distributed air 

cooling flow are generally suitable for wastes of 

average NCV of up to approx 18 MJ/kg. 

Higher NCV wastes may require water (or other 

liquid) cooling in order to prevent the need 

for excessive primary air levels (i.e. levels that result 

in a greater air supply than the 

optimum for combustion control) to control grate 

temperature and length/position of fire on 

the grate (see section 4.2.14) 

Not applicable to fluidised gasification 

technology 

61. the location of new installations so that the use of 

CHP and/or the heat and/or steam 

utilisation can be maximised, so as to generally 

exceed an overall total energy export level of 

1.9 BWSC/tonne of MSW (ref. Table 3.42), based on 

an average NCV of 2.9 BWSC/tonne 

(ref. Table 2.11) 

The installation has been selected to 

optimise use of CHP, and is CHP-R 

from outset with the installation of a 

heat main to allow supply of heat to 

adjacent developments. 

62. in situations where less than 1.9 BWSC/tonne of 

MSW (based on an average NCV of 2.9 

BWSC /tonne) can be exported, the greater of: 

a. the generation of an annual average of 0.4 – 0.65 

BWSC electricity/tonne of 

MSW (based on an average NCV of 2.9 BWSC/tonne 

(ref. Table 2.11) processed 

(ref. Table 3.40), with additional heat/steam supply 

as far as practicable in the 

local circumstances, or 

b. the generation of at least the same amount of 

electricity from the waste as the 

annual average electricity demand of the entire 

installation, including (where 

used) on-site waste pretreatment and on-site residue 

treatment operations (ref. 

Table 3.48) 

The installation has been selected to 

optimise use of CHP and is CHP-R 

from outset with the installation of a 

heat main to allow supply of heat to 

adjacent developments. 

63. to reduce average installation electrical demand 

(excluding pretreatment or residue 

treatment) to be generally below 0.15 BWSC/tonne of 

MSW processed (ref. Table 3.47 and 

section 4.3.6) based on an average NCV of 2.9 

BWSC/tonne of MSW (ref. Table 2.11)  

 

64. the storage of wastes: 

a. in enclosed hoppers or, 

b. on sealed surfaces with controlled drainage inside 

covered and walled buildings 

To be confirmed at commissioning. 

 

 

 

 

 

 

Received RDF will be stored inside 

the main building on a sealed surface 

with controlled drainage. 
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65. when waste is stockpiled (typically for later 

incineration) it should generally be baled 

(see Section 4.1.4.3) or otherwise prepared for such 

storage so that it may be stored in such a 

manner that risks of odour, vermin, litter, fire and 

leaching are effectively controlled 

See 58 

66. at new and existing installations, the generation 

of the greater of: 

a. an annual average of generally at least 0.6 – 1.0 

MW electricity/tonne of waste 

(based on an average NCV of 4.2 MW/tonne), or 

b. the annual average electricity demand of the entire 

installation, including 

(where used) on-site waste pretreatment and on-site 

residue treatment 

operations 

Please refer to R1  

To be confirmed at commissioning 

67. the location of new installations so that: 

a. as well as the 0.6 – 1.0 MWe/ tonne of electricity 

generated, the heat and/or 

steam can also be utilised for CHP, so that in general 

an additional thermal 

export level of 0.5 – 1.25 MW/tonne of waste (ref. 

section 3.5.4.3) can be 

achieved (based on an average NCV of 4.2 

MW/tonne), or 

b. where electricity is not generated, a thermal export 

level of 3 MW/tonne of 

waste can be achieved (based on an average NCV of 

4.2 MW/tonne) 

See R1 

 

68. to reduce installation energy demand and to 

achieve an average installation electrical 

demand (excluding pretreatment or residue 

treatment) to generally below 0.2 MW/tonne of 

waste processed (ref. Table 3.47 and section 4.3.6) 

based on an average NCV of 4.2 

1. MW/tonne of waste 

To be confirmed at commissioning 
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2.6  Waste recovery or disposal 

Table 2.6.1 provides information on each of the wastes detailed in Section 2.5 in terms of the 

treatment method, final destination of the waste and associated contractor. 

 

 

Table 2.6.1 Waste Recovery and Disposal Routes  

 

The Hooton Bio Power facility will produce significant quantities of recyclate streams from the 

raw feedstock and vitrified ash product. RDF is naturally very low in ash residue and this will 

be recovered and treated for use as a fertilizer if practicable.  

 

Waste type Treatment method 

and/or final destination 

Contractor 

Non-hazardous solid waste 

(general waste) 

 

Landfill Local licensed waste 

contractor approved by the 

Management System 

Metal (Ferrous) Recycling Local licensed waste 

contractor approved by the 

Management System 

Metal (Non-Ferrous)  Recycling Local licensed waste 

contractor approved by the 

Management System 

Fluorescent tubes  Recycling Local licensed waste 

contractor approved by the 

Management System 

Waste oil Reuse/Energy recovery Local licensed waste 

contractor approved by the 

Management System 

Waste paper Recycling Local licensed waste 

contractor approved by the 

Management System 

Spent Activated Carbon Recovery Reuse Local licensed waste 

contractor approved by the 

Management System 

 IBA Ash residue Vitrified residue. 

Recovery for, metal, 

fertiliser and inerts. 

Subject to test at 

commissioning will be used 

for aggregate by a licenced 

contractor Local licensed 

waste contractor approved 

by the management system. 

There will be some inert 

grate ash residue comprising 

stones and clean metal.   

APC residue Disposal or use as an 

industrial alkali 

Local licensed waste 

contractor and suitable 

landfill or recovery. 

 

 

Waste oil recovered from the changing of oil in the steam turbine will be stored in an oil tank 

of approximately 5,000 litre capacity. This tank will be positioned indoors in a bunded area of 
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sufficient capacity to hold at least double the maximum tank storage. Oil centrifuges to purify 

the oil may be installed to extend the life of the oil used thereby minimising the total oil 

consumption and hence reducing the amount of oil for disposal.  Depending on the quality of 

the purification systems and the level of contamination of the oil it has been assumed that 

approximately 12,000 litres of oil per annum will be sold for reuse. 

 

Table 2.6.2 below contains the indicative BAT requirements for waste recovery or disposal 

from the guidance document, with some accompanying comments on how Hooton Bio- Power 

is meeting these BAT requirements at the installation. 

 

 

 

Table 2.6.2 Waste Recovery or Disposal BAT 

 

Relevant indicative BAT standard 

 

Installation practice 

1 Waste should be recovered, unless it 

is technically or economically 

impractical to do so. 

See table 2.6.1 for recovery options for 

each waste stream. 

2 Where waste must be disposed of, 

the Operator should provide a detailed 

assessment identifying the best 

environmental options for waste 

disposal - unless the Regulator agrees 

that this is unnecessary. For existing 

disposal activities, this assessment may 

be carried out as an improvement 

condition to a timescale to be approved 

by the Regulator. 

Only general domestic, associated plastic 

waste and non-recyclable waste disposed of 

to landfill, if no affordable recyclable outlet 

can be found for the materials. 

 

 

3. For installations burning solid and 

some liquid fuels, ash will often be the 

major waste produced. Accordingly the 

Operator should consider alternative 

technically and economically feasible 

uses, for these. For example bottom 

ash can be used as an aggregate and 

PFA can be used in cement 

manufacture and for other construction 

products. Other by-product streams, 

such as FGD gypsum manufacture can 

also be used in the construction sector. 

The process will generate an grate ash 

residue which will be recovered for metals, 

fertilizer and possible aggregate/inerts but this 

will be a relatively small volume, which will be 

stored in internal silos prior to dispatch to 

market as a product.   

 

 

4. Where disposal occurs, the Operator 

should justify why recovery is 

technically or economically not feasible. 

N/A 

 

 

5. The Operator shall regularly audit the 

waste disposal /recovery routes to 

ensure that their waste is being properly 

handled and dealt with. 

Procedures for auditing of waste arisings and 

disposal will form part of the Management 

Systems to be in place by commencement of 

operations. 

 

 

6. Residues from the gasification of coal 

and oil are often in the form of a fused 

The thermal treatment process will generate a 

residue which may be suitable for use as a 
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Relevant indicative BAT standard 

 

Installation practice 

slags, which may be suitable as a 

construction material or for treatment to 

recover some of their metal content. In 

either case the fused form of the 

residues makes them less subject to 

leaching if landfilled and is to be 

preferred. Markets for fused slag 

residues should be considered. 

construction aggregate or recovered for 

fertilizer, which will be stored in internal silos 

prior to dispatch to market as a product.   

 

7. Gypsum, produced by 

desulphurisation with lime or limestone, 

may be saleable, depending on the 

process and operating conditions. 

However, where the gypsum is 

contaminated, for example, with excess 

reagent, other additives or ash, this is 

unlikely. 

N/A 

 

 

8.Leachate from coal stocks should be 

collected and treated. 

N/A 

 

 

9. Whether recycling is possible will 

depend on site-specific factors such as 

the particular fuels, raw materials, 

products and methods of operation. For 

example, partially reacted lime may be 

recycled in the absorption of SO2. The 

Operator should evaluate the 

opportunities for recycling. 

N/A 

 

 

10. Ion exchange resins, reverse 

osmosis membranes, molecular sieves 

and catalysts should be regenerated 

and rinsed on-site, where practicable, to 

minimise the frequency of, and amounts 

for, disposal. The methods used should 

be compatible with good air and water 

pollution control. Where onsite 

regeneration or rinsing is not possible, 

they should be returned to the supplier 

or a third party for regeneration. Only 

when opportunities for rinsing and 

regeneration of not technically or 

economically practicable should 

disposal be considered. 

These will be recovered where possible. 

 

 

  11. Sludges and solid waste arising from 

wet scrubbing of flue gases, water 

filtration and treatment, effluent 

treatment, spillage containment and from 

periodic cleaning of oil storage tanks, 

heaters and ancillary equipment, such as 

cooling towers, should be recycled and 

recovered wherever possible. Only when 

N/A 
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Relevant indicative BAT standard 

 

Installation practice 

recovery is technically or economically 

impractical should they be directed to a 

suitably licensed waste disposal facility, 

where options may include one, or a 

combination, of the following, as justified 

by the operator:  

– Incineration  

– Solidification  

– Encapsulation  

– Landfill 

12. Solid wastes may be saleable (e.g. 

sulphur, gypsum, certain categories of 

ash), or acceptable at a licensed waste 

disposal site. Outlets should be sought 

and used by the operator wherever 

practicable, for the productive disposal 

of ash produced during running and 

maintenance, for example, in the 

construction or road building industries. 

The construction and use of 

conventional ash lagoons on new plant 

should be justified by the operator. 

Quenching into smaller tanks with 

scraper conveyors should be used for 

bottom ash. 

Recovery of the valuable materials from ash 

will be considered at the design stage, this is 

the reason for the vitrification stage of ash 

treatment - recovery of metals is a certainty. 

 

 

13. Fly ash, etc collected in dry 

arrestment plant should be transferred 

to silo storage for transport off site in 

closed tankers or direct to any process 

using it as feedstock. 

 

APC residue will be collected in silo and 

transported in tanker to Reputable contractors 

for reuse or disposal.  

14. Ash and process residues should 

be stored until sufficient quantities are 

available for disposal to an appropriate 

facility where not subject to a PPC 

landfill permit. 

Silo used for storage of ash 

 

 

15. There may be solid wastes which 

arise from water filtration and treatment. 

These should be directed to an 

appropriate facility. 

Spent activated carbon will be recovered 

where practicable in a licensed facility. 

 

16. Small quantities of material 

collected on filters or resulting from 

spillage should be collected and 

contained until reasonable quantities 

are available for disposal in the manner 

described above. 

This will be normal operational procedure as 

will be the recycling of waste materials 

wherever possible in line with ISO 18001 and 

ISO 14001 accreditation.  

 

17. Most coal-fired power stations 

employ some form of on-site tipping, 

this may be subject to a PPC permit. 

The disposal of ash is either as a 

sludge in lagoons or as ash in landfills 

N/A 
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Relevant indicative BAT standard 

 

Installation practice 

and on-site voids. Ash is generally 

regarded as non-hazardous and inert. 

However, consideration should be given 

to the possibility of leaching when siting 

ash dumps. The Regulator's 

responsibilities include on-site waste 

disposal to land. 

18. On-site landfills may also contain a 

large amount of RDF from cooling 

towers that have been treated with 

wood preservatives. 

N/A 

 

 

19. Spent catalyst from SCR plant 

should be returned to the manufacturer 

where possible. 

NA facility uses EGR and SNCR 

 

20. Substances for disposal to land may 

include: various forms of ash and 

clinker; gypsum and partially reacted 

lime and limestone; low-value catalysts; 

and in the case of oil combustion, soots 

containing polyaromatic hydrocarbons, 

vanadium and nickel. Other substances 

may include building materials, scrap 

metal and wood, maintenance items, 

etc. 

N/A 
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Relevant indicative BAT standard 

 

Installation practice 

 21. Wastes should be sampled and 

characterised, which may include a 

detailed analysis, at appropriate 

frequency, to ensure that they may be 

accepted at the waste disposal facility 

and so that the relevant information can 

be made available to the next holder as 

required by the Duty of Care 

Regulations.  

• Markets for pulverised fuel ash should 

be explored.  

• Recovery of metals, e.g. vanadium 

and nickel, should be considered. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The  IBA produced by the process is not 

considered a waste. It has been vitrified such 

that it is an inert aggregate  

 

Analysis will be carried out on a frequency as 

determined by the Management System in 

conjunction with the Receivers / Customers 

requirements. 

 

  

 

2.7  Energy 

In accordance with the regulatory requirements for energy efficiency, this section of the 

application demonstrates the degree to which the installation satisfies the prescribed BAT 

requirements for energy efficiency. This section has been prepared with regard to the 

requirements of the Environment Agency document, ‘Horizontal Guidance Note H2 Energy 

Efficiency’. 

 

The installation will operate a high-pressure high efficiency steam boiler steam turbine for the 

recovery of energy. The boiler turbine generator is currently specified to produce 26922KWe. 

Additionally there will be further heat recovery throughout the process for the purposes of the 

operation of a CHP which will be installed at the construction phase CHP-R to export heat via 

a heat main to a large adjacent developments, it is advantageous to ensure that the recovery 

of heat is maximised throughout the process as the end user can use all of the heat produced 

24 hour/365 days per year. This heat use will be monitored and recorded as part of the 

Renewable Heat incentive and as part of an application to CHPQA. The energy recovered 

from the CHP will directly displace fossil fuel at the end user.   

 

Energy mass flows will be verified at commissioning and a short report provided to the EA.   
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The process is designed to be highly efficient even before the installation of CHP and indeed 

the nature of the anticipated heat load from an adjacent motor works means that it is 

advantageous to recover all heat possible from the process. Increasing and optimisation of 

the energy from the process will be a process of continuous improvement.  

 

Table 2.2 Benchmarking of the technology’s power output 

Type of EfW facility Flowrate    

(t/h) 

NCV         

(MJ/kg) 

Thermal 

input (MWth) 

Power 

output 

(MWe net) 

Efficiency 

(net) 

Conventional 

incinerator 

50 9.5 131.9 22 17% 

Fluidised bed 

gasification 

22.8 15 95.2 21.5 23% 

Moving grate 

gasification 

10.5 14 40.8 9.605 24% 

 

Kobelco Flowrate    

(t/h) 

NCV         

(MJ/kg) 

Thermal 

input (MWth) 

Power 

output 

(MWe) 

Efficiency 

      

200,000 tpa (in 2 

lines) 

25 12.4 86.1 24.480 gross 

21.1 net* 

28.4% gross** 

 

 

Further details of energy efficiency and the review of CHP–R (CHP ready) are provided within 

the BAT technical supplement in Appendix 7. 
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2.7.1  Basic energy requirements 

Table 2.7.1 Basic energy requirements and BAT 

 

Relevant indicative BAT standard 

 

Installation practice 

1 The Operator should provide annually 

the energy consumption information, 

shown in the table below, in terms of 

delivered energy and also, in the case of 

electricity, converted to primary energy 

consumption. For the public electricity 

supply, a conversion factor of 2.6 should 

be used. Where applicable, the use of 

factors derived from on-site heat and/or 

power generation, or from direct (non-

grid) suppliers should be used. In the 

latter cases, the Operator should provide 

details of such factors. Where energy is 

exported from the installation, the 

Operator should also provide this 

information. In the application this 

information should be submitted in the 

inventory in the H1 software tool and 

should also supplement this with energy 

flow information (such as “Sankey” 

diagrams or energy balances) showing 

how the energy is used throughout the 

process. 

 

As can be seen from the table 2.7.2 below, 

the site imports very little in the way of 

electricity but generates 26690 

MWe*8000hours  = 213,520 MW/a 

renewable electricity or enough for 43600 

UK homes or 32% of Chester and Cheshire  

West  homes.  Please also refer Appendix 

22. 

 

Fuel Oil is used for a combustion support 

fuel within the secondary combustion 

chamber.  

 

 

2 The Operator should provide the 

following Specific Energy Consumption 

(SEC) information. Define and calculate 

the SEC of the activity (or activities) 

based on primary energy consumption for 

the products or raw material inputs that 

most closely match the main purpose or 

production capacity of the installation. 

Provide a comparison of SEC against any 

relevant benchmarks available for the 

sector. (See BREF and Energy Efficiency 

Guidance).  

The main purpose of the installation is to 

use a waste RDF material to generate 

electricity and heat in the form of hot water 

so the raw material input goes directly to 

producing 213,520 MWa-1 of electricity. 

3 The Operator should provide 

associated environmental emissions. This 

is dealt with in the Operator’s response to 

the emissions inventory using the H1 

software tool. 

See Appendix 4 showing the H1 

assessment. 
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Table 2.7.2 Energy Consumption 

 

Energy 

Source 

Predicted Annual Energy Consumption  

 

 Imported 

MW 

Exported 

MW 

Generated 

MW 

Consumption 

MW 

Electricity 

from public 

supply 

260 - -  

Electricity 

from 

prepared 

RDF 

-  

 

 

 

213520  

Gas/Fuel Oil  

support fuel 

 - -  

Note this will  

Electricity is supplied to the site only for the purposes of start-up until the site is operational 

and generating sufficient electricity to be self-sustaining and during maintenance of common 

equipment.  

The energy generation per unit of product can be expressed as each MW generated per 

tonne of prepared organic fuel thermally treated (see H1 assessment in Appendix 4). 

Natural gas or fuel oil is used as combustion support fuel within the boiler. 

 

Sankey drawing   

 

2.7.2  Further energy requirements  

Measures for improvement of energy efficiency are given in Table 2.7.2 below. 

 

Table 2.7.3 Energy Efficiency and BAT 
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Relevant indicative BAT standard 

 

Installation practice 

Operating, maintenance and 

housekeeping measures should be in 

place in the following areas, 

where relevant and which have a 

significant impact on the efficient use of 

energy at the installation: (Indicative 

checklists of appropriate measures are 

provided in Appendix 2 of the guidance 

note H2 Energy efficiency for IPPC.)  

• air conditioning, process refrigeration 

and cooling systems (leaks, seals, 

temperature control, 

evaporator/condenser maintenance)  

• operation of motors and drives  

• compressed gas systems (leaks, 

procedures for use)  

• condenser and cooling systems  

• feedwater heating systems  

• steam distribution and utilisation 

systems (turbines, leaks, traps, 

insulation)  

• heat recovery systems  

• space heating and hot-water systems  

• lubrication to avoid high-friction losses  

• boiler operation and maintenance, e.g. 

optimising excess air  

• gas turbine/engine operation  

• other maintenance relevant to the 

activities within the installation  

 

 

Electrical motors drive all of the plant 

process equipment, these motors will be 

controlled in various ways to minimise 

energy consumption; such methods 

include Variable speed drives through 

invertors to allow for reduction in fan 

speed when full flows are not required.  

Furthermore conveying systems will be 

designed to operate only when called for 

by the use of level switches and or load 

sensors. 

 

All motors and drives will be maintained in 

accordance with the manufacturers’ 

recommendations and in accordance with 

the company’s maintenance plan. This 

maintenance regime will be aimed at 

keeping the equipment in first class 

working order and hence maximise 

efficiency by minimising losses caused by 

increased friction. 

 

 

Low grade heat from the steam turbine 

condensate will be utilised in water-to air-

heat exchangers for the purpose of 

ensuring the feedstock is at the correct 

dryness fraction for optimum thermal 

treatment and for export to an adjacent 

heat user.   

 

Additionally The company has discussed 

the installation of a local CHP ring main 

with the landlord to ensure that the future 

phases of development of the heat main 

for Vauxhall. The process is CHP ready as 

defined within the latest Government 

guidance.  

Basic low-cost physical techniques 

should be in place to avoid gross 

inefficiencies. These should include 

insulation, containment methods, (such 

as seals and self-closing doors), and 

avoidance of unnecessary discharge of 

heated water or air (e.g. by fitting simple 

control systems such as timers and 

sensors). 

 

The access doors to the plant will be self 

closing doors and the main access door 

for vehicle entry will be of the fully open or 

fully closed type, the system will not allow 

for this electrically controlled door to be 

partially open. 

 

The nature of the process building 

requires that waste heat generated can be 

dissipated following useful work.  The 
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Relevant indicative BAT standard 

 

Installation practice 

nature of the process requires adequate 

ventilation. The use of building air as 

combustion air will maximise thermal 

efficiency. 

Energy-efficient building services 

should be in place to deliver the 

requirements of the Building Services 

section of the guidance note H2 Energy 

efficiency for IPPC. For energy intensive 

industries these issues may be of minor 

impact and should not distract effort from 

the major energy issues, but they should 

nonetheless find a place in the 

programme, particularly where they 

constitute more than 5 percent of the total 

energy consumption. 

The installation will be built in line with 

good construction practices including the 

installation of energy efficient lighting. 

Energy management techniques 

should be in place, according to the 

requirements of Section 2.3 noting, in 

particular, the need for monitoring of 

energy flows and targeting of areas for 

reductions. 

All energy flows will be closely monitored 

to ensure that the installation is producing 

energy as efficiently as possible. 

An energy efficiency plan should be 

provided that: 

• identifies all energy efficient techniques 

relevant to the installation 

• estimates the CO2 savings that would 

be achieved by each measure over its 

lifetime 

An energy efficiency plan will be put in 

place upon commencement of operation. 

This commitment has been included in 

section 5 (improvement programme). 
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2.8  Accidents 

2.8.1  COMAH 

The installation will not be regulated under COMAH. 

The facility is adjacent to a lower tier COMAH site who have formally notified us that they are 

aware of the development  

 

2.8.2  Accident Management Plan 

As the installation is a new site there is no historical data for evaluating the performance of 

accident management at the installation. A comprehensive assessment of the facility will be 

undertaken within the design process as a part of Hazard identification and Hazard 

operational assessments (HAZID HAZOP) safety assessments. An accident management 

plan has been developed with reference to section 2.8 of the Combustion Activities Sector 

Guidance Note v2.03 and section 2.3.7 of the H1 Guidance: Environmental Assessment and 

Appraisal of BAT. This accident management plan will be subject to annual review as part of 

the environmental management system. 

 

2.8.2.1  Methodology 

The accident management plan is based on identifying the hazards that that exist and which 

could give rise to an incident with environmental consequences. These are based on the 

hazards associated with the operation of the equipment within the installation as well as the 

delivery, storage, processing and transport of all materials, whether they are raw materials or 

waste. 

 

For each of the identified hazards there may be associated consequences, for which there 

are techniques and procedures in place to prevent their occurrence. These techniques or 

procedures could be physical measures such as containment measures or practices such as 

training, incident management procedures etc. 

 

Each of the hazards is assigned a likelihood category and an estimation of the severity of the 

likely consequences is made in line with table 2.8.2.1 below: 

 

Table 2.8.2.1 Ranking Matrix for Risk Assessment (Based on H1) 

 

Likelihood Category  Severity of Likely Consequences 

1. Extremely 

unlikely 

Incident occurs less than 

once in a million years 

1. Minor Nuisance onsite only 

No outside complaint 

2. Very 

unlikely 

Incident occurs between 

once per million and once 

every 10,000 years 

2. Noticeable Noticeable nuisance offsite 

Minor breach of permitted 

emission limits 

One or two complaints from 

the public 

3. Unlikely Incident occurs between 

once per 10,000 years and 

3. Significant Severe and sustained 

nuisance 
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Likelihood Category  Severity of Likely Consequences 

once every 100 years Major breach of permitted 

emission limits with 

possibility of prosecution 

Numerous public complaints 

4. Somewhat 

unlikely 

Incident occurs between 

once per 100 years and 

once every 10 years 

4. Severe Hospital treatment required 

Public warning and offsite 

emergency plan invoked 

Hazardous substance 

released into watercourse 

with ¾ mile effect 

5. Fairly 

probable 

Incident occurs between 

once per 10 years and once 

per year 

5. Major Evacuation of local populace 

Temporary disabling and 

hospitalisation 

Serious toxic effect on 

beneficial or protected 

species 

Widespread but not 

persistent damage to land 

Significant fish kill over 5 mile 

range 

6. Probable Incident occurs at least 

once per year 

6. 

Catastrophic 

Major airborne release with 

serious offsite effects 

 

Site shutdown 

Serious contamination of 

groundwater or watercourse 

with extensive loss of aquatic 

life 

 

2.8.2.2  Risk Assessment Results 

Using the methodology as set out above the following risk ratings have been generated for 

each of the possible hazards that can occur within the installation.  The overall risk ratings are 

calculated by multiplying the likelihood rating by the severity rating. These ratings are shown 

in table 2.8.2.2 below. 
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Table 2.8.2.2 Assessment of Accidents and Their Environmental Consequences 

 

Hazard Environmental 

Consequence 

Techniques to reduce risk 

L
ik

e
li
h

o
o

d
 

S
e
v

e
ri

ty
 

R
is

k
 

Comments 

Spillage of 

cooling tower 

chemicals or oils 

(overfilling, 

incorrect transfer 

of material, leaks) 

Direct infiltration to land; 

Entry to surface water 

drainage. 

Impervious operational areas; 

Supervised material transfers; 

Containment measures including bund 

(see ASR); 

Spillages will be immediately cleaned up 

and can be detained in bunded area; 

Training; 

High level alarms on tanks 

5 2 10  

Leakage from 

cooling tower 

Direct infiltration to land; 

Entry to surface water 

drainage; 

 

Leak to sewerage system. 

Use of air cooled condensers 

Impervious operational areas; 

Supervised material transfers; 

Containment measures (see ASR); 

Spillages can be detained and directed to 

local sewerage system; 

Training. 

4 2 8 Water leak only 

Spillage of Ash  Spillage to land. Impervious operational areas; 

Training in ensuring correct fitting of 

transfer bellows; 

Cleaning equipment in place during 

transfer; 

Supervised material transfers. 

6 1 6 Enclosed ash handling equipment. 

Vacuum cleaning equipment will be 

used wherever practicable.  

 

Spillage of liquid 

Ammonia 

Spillage to land. Impervious operational areas; 

Containment measures in place for 

6 2 12 Risk is controlled through SOP and 

an experienced operator.  
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Hazard Environmental 

Consequence 

Techniques to reduce risk 

L
ik

e
li
h

o
o

d
 

S
e
v

e
ri

ty
 

R
is

k
 

Comments 

storage (see ASR); 

Training; 

Supervised material transfers. 

Failure of 

containment for 

cooling tower 

chemicals or oils 

Direct infiltration to land; 

Entry to surface water 

drainage. 

Impervious operational areas; 

Containment measures in place for 

storage (see ASR); 

Spillages can be detained in flood 

detention basin; 

Preventative maintenance regime; 

Integrity testing and inspection 

procedures; 

Drip trays beneath hose connections; 

Spill granules available to clean up minor 

spillages. 

4 2 8 Chemicals and oils in appropriately 

sealed/coated concrete internal 

bunded area. 

Failure of 

emissions 

abatement 

Air emissions limit 

breached; 

Potential for complaints; 

Potential for atmospheric 

pollution. 

Alarms and shutdown procedures in the 

event of breach; 

Incident management procedures; 

Preventative maintenance regime; 

Training. 

6 2 12 If the emission limit is breached for 

more than ten minutes this will result 

in a sequenced shutdown of plant in 

accordance with permit conditions for 

abnormal operations. 

Thermal 

treatment plant 

failure 

Air emissions limit 

breached; 

Potential for complaints; 

Potential for atmospheric 

pollution. 

Alarms and shutdown procedures in the 

event of breach; 

Control dampers to prevent uncontrolled 

gas escape  

Incident management procedures; 

Preventative maintenance regime; 

6 1 6 Shutdown  of gasifiers can take place 

in less than 30 minutes in the event of 

a thermal treatment plant failure. Use 

of fluidized bed gasification allows for 

near instantaneous cessation of 

process should it be required.  
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Hazard Environmental 

Consequence 

Techniques to reduce risk 

L
ik

e
li
h

o
o

d
 

S
e
v

e
ri

ty
 

R
is

k
 

Comments 

Training.  

       

Failure of 

emission 

monitoring 

equipment 

 Shutdown procedures in the event of a 

failure; 

Incident management procedures; 

Preventative maintenance regime; 

Training. 

6 1 6 Automated shutdown of plant occurs 

within 30 minutes of occurrence in the 

event of total failure. Does not mean 

there were any breaches of emission 

limits. Maintenance contract. Backup 

cems. Use of hand held cems or hire 

of backup cems from Manufacturer 

are options. 

Gas leak from the 

thermal treatment 

plant 

Air emissions limit 

breached; 

Potential for complaints; 

Potential for atmospheric 

pollution. 

Unit operates under negative pressure so 

leaks are improbable. Permanent CO 

monitors in place: 

Shutdown procedures in the event of a 

failure; 

Incident management procedures; 

Preventative maintenance regime; 

Training. 

5 2 10 The equipment is maintained under 

negative pressure as part of normal 

operations. Fixed CO monitoring 

equipment will initiate shutdown of the 

thermal treatment plant. 

Vibration from 

out of balance 

machinery 

Potential for nuisance; 

Potential for complaints. 

Equipment fitted with anti-vibration 

mountings; 

Preventative maintenance regime. 

5 2 10  

Fire Air emissions limit 

breached (smoke/toxic 

combustion products); 

Contaminated run-off (see 

Fire suppression system (mist 

suppression) 

Good housekeeping; 

Smoke detectors in place; 

4 3 12 Fire protection from outset of 

construction has been agreed with 

Insurers and Building control officers. 

Use of automatic and directed  fire 
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Hazard Environmental 

Consequence 

Techniques to reduce risk 

L
ik

e
li
h

o
o

d
 

S
e
v

e
ri

ty
 

R
is

k
 

Comments 

below); 

Potential for complaints; 

Potential for atmospheric 

pollution. 

 fire suppression  system  for silo’s and 

conveyors 

Fire wall to separate fuel store and 

process area. 

Incident management procedures; 

Preventative maintenance regime; 

Training. 

No smoking policy. 

 

suppression reduces volumes of 

firewater for disposal.  Building 

segregated to control fire risk. 

Building bunded to contain fire water. 

Please refer Appendix 25 

Failure to contain 

firewater 

Direct infiltration to land; 

Entry to surface water 

drainage 

Impervious operational areas; 

Firewater can be detained in building and 

interceptor; 

Incident management procedures. 

4 2 8 Selection of mist fire suppression 

rather than deluge, minimizes 

firewater volumes. Building is bunded 

to contain fire water. Suds contains 

penstock valves to prevent surface 

runoff release. This can be pumped 

out in the event of an incident.  

Vandalism Direct infiltration to land; 

Entry to surface water 

drainage. 

Gated and fenced site; 

Security cameras and system in place. 

5 2 10 Site has security gate in place and 

surrounded by paladin fencing to 

prevent unauthorised access. 
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2.8.2.2  Magnitude of Risk 

The magnitude of the risk for each of the hazards identified above can be assessed using 

table 2.8.2.3 below. 

 

Table 2.8.2.3 Magnitude of Risk 

Magnitude of risk Score 

Acceptable 6 or less 

Acceptable if reduced as reasonably practical 8 to 12 

Unacceptable 15 or more 

 

From this we can see that there are no hazards identified from the operations carried out 

within the installation that poses an unacceptable risk. 

 

2.8.3  Accident BAT Standards 

Table 2.8.2.1 below contains the indicative BAT requirements from the guidance document 

for accident management, with some accompanying comments on how Hooton Bio Power is 

meeting these BAT requirements at the installation. 

 

Table 2.8.3.1 Accident Management and BAT 

 

Relevant indicative BAT standard 

 

Installation practice 

1. A formal structured accident 

management plan should be in place which 

covers the following aspects: 

A - Identification of the hazards to the 

environment posed by the installation using 

a methodology akin to a Hazop study. 

Areas to consider should include, but 

should not be limited to, the following: 

 Transfer of substances (e.g. filling or 

emptying of vessels); 

 Overfilling of vessels; 

 Emissions from plant or equipment 

(e.g. leakage from joints, over-

pressurisation of vessels, locked 

drains); 

 Failure of containment (e.g. physical 

failure or overfilling of bunds or 

drainage sumps); 

 Failure to contain firewater; 

 Wrong connections made in drains 

or other systems; 

 Incompatible substances allowed to 

come into contact; 

 Unexpected reactions or runaway 

A full Hazop has been completed. An 

accident management plan has been 

included in section 2.8.2 above. 
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Relevant indicative BAT standard 

 

Installation practice 

reactions; 

 Release of an effluent before 

adequate checking of its 

composition; 

 Failure of main services (e.g. power, 

steam, cooling water); 

 Operator error; 

 Vandalism. 

 

B - assessment of the risks. The hazards 

having been identified, the process of 

assessing he risks should address six basic 

questions: 

 How likely is the particular event to 

occur (source frequency)? 

 What substances are released and 

how much of each (risk evaluation of 

the event)? 

 Where do the released substances 

end up (emission prediction - what 

are the pathways and receptors)? 

 What are the consequences 

(consequence assessment – what 

are the effects on the receptors)? 

 What are the overall risks 

(determination of overall risk and its 

significance to the environment)? 

 What can prevent or reduce the risk 

(risk management – measures to 

prevent accidents and/or reduce their 

environmental consequences)? 

 

The depth and type of assessment will 

depend on the characteristics of the 

installation and its Location. The main 

factors to take into account are: 

 

 The scale and nature of the accident 

hazard presented by the installation 

and the activities 

 The risks to areas of population and 

the environment (receptors) 

 The nature of the installation and 

complexity of the activities and the 

relative difficulty in deciding and 

justifying the adequacy of the risk-

control techniques 

 

A full Hazop has been completed. An 

accident management plan has been 

included in section 2.8.2 above. 

 

C - identification of the techniques 

necessary to reduce the risks. The 

The following techniques are in place for 

the installation: 
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Relevant indicative BAT standard 

 

Installation practice 

following techniques are relevant to most 

installations: 

 

 There should be an up-to-date 

inventory of substances, present or 

likely to be present, which could 

have environmental consequences if 

they escape. This should include 

apparently innocuous substances 

that can be environmentally 

damaging if they escape (for 

example, a tanker of milk spilled into 

a watercourse can destroy its 

ecosystem). The Permit will require 

the Regulator to be notified of any 

significant changes to the inventory. 

 

 Procedures should be in place for 

checking and handling raw materials 

and wastes to ensure compatibility 

with other substances with which 

they may accidentally come into 

contact. 

 

 Storage arrangements for raw 

materials, products and wastes 

should be designed and operated to 

minimise risks to the environment. 

 

 There should be automatic process 

controls backed-up by manual 

supervision, both to minimise the 

frequency of emergency situations 

and to maintain control during 

emergency situations 

Instrumentation will include, where 

appropriate, microprocessor control, 

trips and process interlocks, coupled 

with independent level, temperature, 

flow and pressure metering and high 

or low alarms. 

 

 Physical protection should be in 

place where appropriate (e.g. 

barriers to prevent damage to 

equipment from the movement of 

vehicles). 

 

 There should be appropriate 

secondary containment (e.g. bunds, 

 

 

 

A weekly log of all substances on site 

which could have an environmental 

impact if they were released will be 

maintained as part of the Management 

System. 

 

Material safety data sheets will be 

retained on site for substances such as 

chemicals and oils.  

 

 

 

 

 

 

A risk analysis will be carried out for each 

material and appropriate measures will be 

taken to segregate those materials which 

when in contact with each other may 

cause environmental or physical harm. 

 

 

The design of the facility has taken this 

into account and operational procedures 

will be developed to minimise risks to the 

environment. 

 

The plant is automated using the latest 

state of the art controls which initiates 

plant shutdown in the event of potential 

harm to the environment. Automated 

backup systems to alert a designated 

member of staff are included in the 

design. 

 

 

 

 

 

 

Physical barriers are to be installed in all 

vehicle movement areas were substances 

are contained that could potentially cause 

harm to the environment if released. 

 

 

Bunds are fitted were appropriate, the site 
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Relevant indicative BAT standard 

 

Installation practice 

catchpots, building containment). 

 

 

 

 

 

 

 

 Techniques and procedures should 

be in place to prevent overfilling of 

tanks - liquid or powder e.g. level 

measurement displayed both locally 

and at the central control point, 

independent high-level alarms, high-

level cut-off, and batch metering). 

 

 Where the installation is situated in a 

floodplain, consideration should be 

given to techniques, which will 

minimise the risk of the flooding 

causing a pollution incident or 

making one worse. 

 

 Security systems to prevent 

unauthorised access should be 

provided where appropriate. 

 

 

 There should be formal systems for 

the logging and recording of all 

incidents, near misses, abnormal 

events, changes to procedures and 

significant findings of maintenance 

inspections. 

 

 There should be procedures for 

responding to and learning from 

incidents, near misses, etc. 

 

 The roles and responsibilities of 

personnel involved in incident 

management should be formally 

specified. 

 

 Clear guidance should be available 

on how each accident scenario might 

best be managed (e.g. containment 

or dispersion, to extinguish fires or to 

let them burn). 

 

is protected by a building bund and an 

interceptor which can be isolated from the 

storm sewerage network. A SUDS 

drainage system comprising rainwater 

harvesting is fitted this has penstock 

valves to prevent releases in the event of 

an incident. . 

 

 

All liquid tanks have level measurement 

displays, silo’s have weigh cells fitted to 

monitor contents, high level alarms and 

cut-off’s are installed where appropriate. 

 

 

 

 

Site is adjacent to but not within a flood 

plain. It is located on a hill which makes 

direct flooding difficult if not impossible.  

Section 2.8 refers. 

 

 

 

 

 

 

The facility is located on a fully fenced 

site with security gates and a CCTV 

system. 

 

 

 

Safety management systems are being 

developed and will be in place prior to 

plant operation. 

 

 

 

 

Safety management systems are being 

developed and will be in place prior to 

plant operation. 

 

Safety management systems are being 

developed and will be in place prior to 

plant operation. 

 

 

Safety management systems are being 
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Relevant indicative BAT standard 

 

Installation practice 

 Procedures should be in place to 

avoid incidents occurring as a result 

of poor communications between 

staff at shift change or during 

maintenance or other engineering 

work. 

 

 Safe shutdown procedures should be 

in place. 

 

 

 Communication channels with 

emergency services and other 

relevant authorities should be 

established, and available for use in 

the event of an incident. Procedures 

should include the assessment of 

harm following an incident and the 

steps needed to redress this 

 

 Appropriate control techniques 

should be in place to limit the 

consequences of an accident, such 

as isolation of drains, provision of oil 

spillage equipment, alerting of 

relevant authorities and evacuation 

procedures. 

 

 Personnel training requirements 

should be identified and training 

provided 

 

 

 The systems for the prevention of 

fugitive emissions are generally 

relevant (Section 2.2.4 and Section 

2.2.5 ) and in addition, for drainage 

systems: 

- procedures should be in 

place to ensure that the 

composition of the contents 

of a bund or sump connected 

to a drainage system, are 

checked before treatment or 

disposal; 

- drainage sumps should be 

equipped with a high-level 

alarm or with a sensor and 

automatic pump to storage 

(not to discharge); 

developed and will be in place prior to 

plant operation. 

 

 

 

Safety management systems are being 

developed and will be in place prior to 

plant operation. 

 

 

 

 

Safe shutdown procedures will be in 

place prior to plant operation. 

 

 

Safety management systems are being 

developed and will be in place prior to 

plant operation. 

 

 

 

 

 

 

Safety management systems are being 

developed and will be in place prior to 

plant operation. 

 

Bunds and isolation from storm sewers 

are integrals in the facility design. 

 

 

Training and Skills Matrix are part of the 

Management system. 

 

 

 

Safety management systems are being 

developed and will be in place prior to 

plant operation. 
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Relevant indicative BAT standard 

 

Installation practice 

- there should be a system in 

place to ensure that sump 

levels are kept to a minimum 

at all times; 

- high-level alarms and similar 

back-up instruments should 

not be used as the primary 

method of level control 

 

 Duplicate or standby plant should be 

provided where necessary, with 

maintenance and testing to the same 

standards as the main plant; 

 

 Spill contingency procedures should 

be in place to minimise accidental 

release of raw materials, products 

and waste materials and then to 

prevent their entry into water. 

 

 Process waters, potentially 

contaminated site drainage waters, 

emergency firewater, chemically-

contaminated waters and spillages of 

chemicals should be contained and, 

where necessary, routed to the 

effluent system and treated before 

emission to controlled waters or 

sewer. Sufficient storage should be 

provided to ensure that this can be 

achieved. Any emergency firewater 

collection system should take 

account of the additional firewater 

flows and fire-fighting foams, and 

emergency storage lagoons may be 

needed to prevent contaminated 

firewater reaching controlled waters 

(see the Releases to water 

references). 

 

 Consideration should be given to the 

possibility of containment or 

abatement of accidental emissions 

from vents and safety relief 

valves/bursting discs. Where this 

may be inadvisable on safety 

grounds, attention should be focused 

on reducing the probability of the 

emission. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Duplication of all main plant which should 

it fail may potentially cause environmental 

harm is integral in the design of the facility. 

 

 

 

Safety management systems are being 

developed and will be in place prior to 

plant operation. 

 

 

The site is fully bunded and drains contain 

an interceptor. Potentially contaminated 

water can be sampled and depending on 

the analysis either be released to storm 

sewer or tankered off site for disposal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Consideration of these possibilities are 

being taken into account in the design of 

the facility. Health and safety guidance 

takes precedence although this guidance 
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Relevant indicative BAT standard 

 

Installation practice 

in protecting workplace environment is 

often coincident.  
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2.8.4  Minimising the risk from flooding 

The proposed facility is within zone 1 low risk area as identified by the Environment Agency 

map below. No direct measures are therefore deemed to be required to protect the plant from 

river flooding.  

 

 

 
 

Flood risk map from EA Web Page.  

 

 

Red Star is approximate position of proposed plant. 

 

The area is designated as a Zone 1 low risk of flooding and therefore no additional measures 

are required to protect the building from flooding.  

2.8.5 Firewater 

The bunded area within the plant has sufficient capacity to retain firewater generated in the 

event of an emergency incident to enable any fire to be brought under control. All surfaces in 

the yard area are kerbed and designed to provide additional containment, they drain by the 

use of natural contouring so that all firewater runoff would go back to the bunded area and the 
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detention pond. The discharge from the bunded area can then be isolated prior to leaving the 

installation so that all potentially contaminated waters are retained analysed and removed 

from site in an appropriate manner. 

 

 

2.9 Noise and vibration 

2.9.1  Potential noise sources 

The site is located on a designated industrial development site within a developed and 

developing industrial area surrounded by existing industry. There are a number of significant 

nearby industrial noise sources and some nearby residential receptors which will be screened 

from the development. These sensitive receptors are described in more detail in Section 4 on 

impact assessment. There is a detailed noise assessment in Appendix 9. 

 

Potential noise sources at the installation include the following: 

 Vehicle movements; 

 Mechanical handler; 

 Conveyors; 

 Separation equipment; 

 Thermal treatment plant (fans/compressors); 

 Exhaust stack; 

 Cooling tower (fans); 

 Building Ventilation; 

 

As this is a new facility with an existing adjacent industrial process (oil refineries) there have 

been no historical complaints with regards the installation. Typically Planning Conditions state 

that “All fixed plant and machinery shall be noise attenuated in accordance with details that 

shall first have been submitted to and approved in writing by the Local Planning Authority”. 

 

The plant will be designed to meet the World Health Organisation Guidelines. A condition has 

been included within the improvement programme to conduct monitoring post commissioning 

to evaluate the sites compliance to these guidelines. 

 

The building has been orientated to ensure that all noise sources are orientated away from 

receptors. Equipment has been selected and enclosures and isolators designed such that the 

facility meets regulatory guidance and has negligible impact upon adjacent properties.  

 

The noise report by Ian Sharland Limited concludes that “an assessment of these predicted 

noise levels against the recommended criteria confirms that, for both residential areas, the 

noise will be within all design criteria both during the day and night. It is therefore concluded 

that the operation of the RDF resource recovery centre will have negligible impact of adjacent 

properties”. 

 

2.9.2 Noise levels at sensitive receptors 

Please refer Appendix 9 
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Due to the practices in place at the installation and the sourcing of equipment that is either 

inherently low in noise and or acoustically shielded or fitted with abatement measures it is 

considered that the site will meet BAT requirements and appropriate measures are in place to 

prevent annoyance. Hooton Bio Power will undertake a noise survey before (included as 

Appendix 9) and after construction to check for impact and to verify assumptions in the noise 

model. 

 

2.9.3  Noise emissions and BAT 

Table 2.9.3 below contains the indicative BAT requirements from the guidance document, 

with some accompanying comments on how Hooton Bio Power will meet these BAT 

requirements at the installation. 

 

 

Table 2.9.3:   Noise BAT standards 

 

Relevant indicative BAT standard 

 

Installation practice 

 The Operator should employ basic 

good practice measures for the control 

of noise, including adequate 

maintenance of any parts of plant or 

equipment whose deterioration may 

give rise to increases in noise. (for 

example, maintenance of bearings, air 

handling plant, the building fabric as 

well as specific noise attenuation 

measures associated with plant, 

equipment or machinery). 

 

 

 

The building has been orientated to help 

prevent operational noise issues. Building 

design and specification of cladding 

materials have included following review 

and a double skin building is specified. 

Robust maintenance procedures based 

on the manufacturer’s recommendations 

will be in place for all equipment at the 

site. See Section 2.3 for further details. 

 

Where appropriate, noisy equipment is to 

be housed in acoustically shielded 

buildings or areas. Examples include: 

 Acoustically shielding the turbine 

generator; 

 Acoustically shielding the most 

vulnerable wall near the conveyor 

and feed preparation area. 

 

. 

 The Operator should also employ such 

other noise control techniques to 

ensure that the noise from the 

installation does not give rise to 

reasonable cause for annoyance, in 

the view of the Regulator and, in 

particular should justify where either 

Rating Levels (LAeq,T) from the 

installation exceed the numerical value 

of the Background Sound Level 

(LA90,T). 

 

Within the context of the existing industrial 

background, Hooton Bio Power is 

committed to minimising the risk of 

causing noise nuisance for sensitive 

receptors in the vicinity of the installation, 

through building orientation and 

abatement of noisy processes/equipment 

within the building. 

 Further justification will be required The site will be designed to meet these 
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Relevant indicative BAT standard 

 

Installation practice 

should the resulting field rating level 

(LAR,TR) exceed 50dB by day and a 

façade rating level exceed 45dB by 

night, with day being defined as 07:00 

to 23:00 and night 23:00 to 07:00. 

 

requirements as a minimum standard. 

 

 

 In some circumstances “creeping 

background may be an issue. Where 

this has been identified in pre-

application discussions or in previous 

discussions with the local authority, the 

Operator should employ such noise 

control techniques as are considered 

appropriate to minimise problems to an 

acceptable level within the BAT 

criteria. 

Not considered applicable within an 

existing industrial background. 

 

Vibration 

 

Significant vibrations causing nuisance for the surrounding are not expected to occur 

during operation. The development of vibrations is unfavourable for the general 

operation of the installation and shall therefore be avoided. Equipment such as the 

shredder and the turbine are selected and mounted to prevent vibration and where 

applicable, equipment is fitted onto anti-vibration mounts.  
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2.10 Monitoring 

2.10.1 Emissions Monitoring 

Point source emissions from the installation are described in Section 2.2.1 and 

Section 2.2.2.  Tables 2.10.1, 2.10.2 and 2.10.3 below provide details of the 

measures for the monitoring of these emissions from the installation.  

 

Stack sampling position will be designed to comply with Environment Agency 

Horizontal Guidance M1. 

 



Hooton Bio Power RDF Resource Recovery Plant                                               North Road Ellesmere Port                                            

  
 75 

Table 2.10.1:   Emissions Monitoring to Air  

 

Emission 

Point 
Sources of Release 

Parameters 

Measured 
Frequency Measurement Method 

A1 Combined Exhaust Stack 

Particulates Continuous MCERTS Certified Equipment 

HCl Continuous MCERTS Certified Equipment 

SO2 Continuous MCERTS Certified Equipment 

NOX Continuous MCERTS Certified Equipment 

CO Continuous MCERTS Certified Equipment 

VOC Continuous MCERTS Certified Equipment 

O2 Continuous MCERTS Certified Equipment 

HF Continuous Exemption requested 

Heavy Metals Periodic Specialist Certified Contractor 

Dioxins & Furans Periodic Specialist Certified Contractor 

 

 

 
Table 2.10.2:   Emissions Monitoring to Surface Water  

 

Emission 

Point 

Source Location Parameter Frequency 

W1 
Surface water and 

roof water run-off 
Interceptor tank  

 

Visual Inspection for Oil 

 

Daily 
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Table 2.10.3:   Emissions Monitoring to Sewer 

 

Emission 

Point 

Source Location Parameter Frequency 

S1 

Cooling tower 

discharge 

 

Condensate/scrubber 

blowdown 

 

Domestic Foul from 

offices 

Prior to release to sewerage 

system 

 

To be confirmed and agreed with the 

appropriate sewerage undertaker following 

an initial study to establish characteristics of 

the release (see BAT table below).  

 

 

To be confirmed and 

agreed with the appropriate 

sewerage undertaker 

following an initial study by 

Regulator to establish 

characteristics of the 

release. 
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Table 2.10.4 below describes installation practice with respect to BAT. 

 

Table 2.10.4:   Monitoring BAT standards  

 

Relevant indicative BAT standard 

 

Installation practice 

Monitoring should generally be undertaken during all 

phases of operation (i.e. commissioning, start-up, 

normal operation and shutting-down) unless the 

Regulator agrees that it is inappropriate. 

 

Continuous monitoring (or at least sampling in the case 

of water) and recording are likely to be required under 

the following circumstances: 

 

• Where the potential environmental impact is 

significant or the concentration of substance varies 

widely. 

 

• Where a substance is abated continuous 

monitoring of the substance is required to show the 

performance of the abatement plant.  

 

• Where other control measures are required to 

achieve satisfactory levels of emission (e.g. material 

selection). 

Monitoring of emissions to air will 

be continuous when plant is in 

operation.  

 

See Tables 2.10.1, 2.10.2 and 

2.10.3 for monitoring.  

 

Point A1 will be continuously 

monitored using MCERTS 

certified equipment. 

Where monitoring shows that substances are not 

emitted in significant quantities, it may be possible 

to reduce monitoring frequency. 

 

Monitoring of the release to S1 

will be confirmed and agreed 

with the appropriate sewerage 

undertaker following an initial 

study to establish the 

characteristics of the release. 

Monitoring and reporting of emissions to air: 

Where appropriate, periodic visual and olfactory 

assessment of releases should be undertaken to 

ensure that all final releases to air should be 

essentially colourless, free from persistent trailing 

mist or fume and free from droplets. 

 

 

Periodic inspection of the 

installation will occur to assess 

compliance to this condition. 

Undertaken at commissioning. 

The inspection process will be 

included in the management 

system. 

Many plants in this sector will be subject to the detailed 

monitoring requirements of Annex VIII of the Large 

Combustion Plant Directive (LCPD).  

The LCPD requires that for existing plant using 

continuous emission monitors the emission limit values 

shall be regarded as having been complied with if the 

evaluation of the results indicates, for operating hours 

within a calendar year, that:  

(a) none of the calendar monthly mean values exceeds 

the emission limit values; and  

The site does not come under 

LCPD. Industrial Emissions 

Directive and Waste 

Incineration Directive limits are 

applicable. 

In order to calculate mass 

emissions the operator will 

install MCERTS Certified 

monitoring equipment which 
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Relevant indicative BAT standard 

 

Installation practice 

(b) in the case of:  

(i) sulphur dioxide and dust: 97 % of all the 48 

hourly mean values do not exceed 110 % of the 

emission limit values,  

(ii) nitrogen oxides: 95 % of all the 48 hourly mean 

values do not exceed 110 % of the emission limit values.  

 

Start-up and shut-down periods shall be disregarded.  

For new plants emission limit values shall be regarded, 

for operating hours within a calendar year, as complied 

with if:  

(a) no validated daily average value exceeds the 

relevant figures set out in part B of Annexes III to VII, 

and  

(b) 95 % of all the validated hourly average values over 

the year do not exceed 200 % of the relevant figures 

set out in part B of Annexes III to VII.  

For both existing and new plants, start-up and shut-

down periods shall be disregarded.  

The monitoring requirements of the LCPD and WID are 

considered to represent BAT sector and should be 

referred to in respect of their detailed requirements.  

Installations that do not fall within the scope of the WID 

or LCPD should meet the standards expected of plants 

except where the Operator can clearly demonstrate 

that this is not BAT.  

The Regulator may require an Operator to monitor and 

report releases more frequently than required by the 

WID or LCPD where it is considered BAT to do so.  

The readouts from continuous emission monitors 

should be processed using software that reports 

monitoring compliance information to enable direct 

comparison with the emission limit values specified in 

relevant European legislation and in this guidance (see 

Section 3).  

In order to relate emission concentrations to mass 

releases, it will be necessary to measure or 

otherwise determine the stack gas flow rate. In order 

to relate measurements to reference conditions, 

temperature and pressure will need to be 

determined. Determination of oxygen or water 

vapour content may also be required. All such 

measurements should be recorded. 

automatically and continuously 

measures and converts all 

parameters to reference 

conditions. Gases are 

measured on a dry basis. 

 

 

 

 

 

 

 

 

 

 

 

The Environment Agency has established its 

Monitoring Certification Scheme (MCERTS) to deliver 

quality environmental measurements. MCERTS 

provides for the product certification of monitoring 

systems (for example, instruments, analysers and 

equipment), the competency certification of personnel 

and the accreditation of laboratories under the 

Emission point A1 will be 

monitored continuously using 

equipment certified to the 

MCERTS standard. 
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Relevant indicative BAT standard 

 

Installation practice 

requirements of European and international standards. 

MCERTS brings together relevant standards into a 

scheme that can be easily accessed by key 

stakeholders, such as manufacturers, operators, 

regulators and test houses. Eventually, MCERTS will 

be extended to include all regulatory monitoring 

activities. TGNs M1 and M2 are key reference 

documents underpinning MCERTS for stack-emission 

monitoring.  

Quality Assurance of automated emissions monitoring 

devices is also addressed by EN14181 (2004), which 

specifies three Quality Assurance levels covering:  

 • The fitness for purpose of an instrument for the 

process as determined from its performance 

characteristics  

 • In-situ ‘calibration’ of the instruments by means of 

parallel measurements carried out by a UKAS 

accredited test laboratory using standard reference 

methods based on manual sampling. The operator 

is required to perform a weekly check that 

measured data fall within the valid calibration 

range.  

 • Ongoing performance checks based on regular 

zero and span drift assessments and an Annual 

Surveillance Test that requires the laboratory to 

make additional parallel measurements in order to 

verify the validity of ‘calibration’.  

 

The provisions of EN 14181 are wide ranging and 

must be adopted under the scope of the LCPD and 

WID, which also define availability targets for 

emissions monitoring equipment. 

Monitoring and reporting of emissions to water 

and sewer  

 

The operator will pass the effluent 

through an effluent treatment 

plant prior to being discharged. 

Periodic testing will be carried out 

in accordance with the discharge 

permit. 

 

The Operator should also have a fuller analysis 

carried out covering a broad spectrum of substances 

to establish that all relevant substances have been 

taken into account when setting the release limits. 

This should cover the substances listed in Schedule 5 

of the Regulations unless it is agreed with the 

Regulator that they are not applicable. The need to 

repeat such a test will depend upon the potential 

variability in the process and, for example, the 

potential for contamination of raw materials. Where 

there is such potential, tests may be appropriate. 

Process Emissions to sewer will 

typically be those associated with 

the cooling tower blow down 

water, boiler blow down and from 

the reverse osmosis plant 

providing makeup.  An initial study 

will be undertaken to evaluate the 

parameters present in the cooling 

tower discharge and this will be 

used as the basis for agreement 

with the appropriate sewerage 
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Relevant indicative BAT standard 

 

Installation practice 

undertaker, the need for and 

extent of monitoring required. The 

aqueous condensate feed from 

the waste water treatment plant 

will be tested for a range of 

parameters based upon WID 

before disposal to sewer in 

accordance with the permit.  

 

Domestic foul from the offices will 

also be discharged to the foul 

sewer.  

 

Any substances found to be of concern, or any other 

individual substances to which the local environment 

may be susceptible and upon which the operations 

may impact, should also be monitored more regularly. 

This would particularly apply to the common 

pesticides and heavy metals. Using composite 

samples is the technique most likely to be appropriate 

where the concentration does not vary excessively. 

No substances of concern will be 

emitted to sewer. Sewer 

discharge will be in accordance 

with the discharge consent from 

the local sewerage undertaker. 

 

There may be releases of substances that are more 

difficult to measure and whose capacity for harm is 

uncertain, particularly when combined with other 

substances. "Whole effluent toxicity" monitoring 

techniques can therefore be appropriate to provide 

direct measurements of harm, for example, direct 

toxicity assessment.  

No abnormal or difficult 

materials released from the 

process therefore a whole 

effluent toxicity approach is not 

deemed appropriate. 

For waste emissions, the following should be 

monitored and recorded: 

• The physical and chemical composition of the 

waste 

• Its hazard characteristics 

• Handling precautions and substances with which it 

cannot be mixed 

All wastes generated at the site 

will be monitored, recorded and 

documented prior to leaving the 

installation in line with Duty of 

Care and will be dispatched 

using a registered waste 

carrier. 

2.10.2 Environmental monitoring (beyond installation) 

Table 2.10.5 below compares the current measures for environmental monitoring with BAT 

beyond the installation boundary.  

 

Table 2.10.5:   Environmental Monitoring BAT standards  

 

Relevant indicative BAT standard 

 

Installation 

practice 

The Operator should consider the need for environmental 

monitoring to assess the effects of emissions to controlled water, 

groundwater, air or land, or emissions of noise or odour. 

Not considered 

necessary. Noise 

will be verified at 

commissioning.  



Hooton Bio Power RDF Resource Recovery Plant                           North Road Ellesmere Port 

 81 

Environmental monitoring may be required, for example, when:  

 There are vulnerable receptors  

 The emissions are a significant contributor to an 

Environmental Quality Standard (EQS)  

 That may be at risk  

 The Operator is looking for departures from standards based 

on lack of effect on the environment;  

 To validate modeling work  

 To inform operating conditions through direct linking of 

ambient monitoring station real time outputs to the plant 

control room e.g. to inform the choice of fuel/switching to low 

sulphur fuels when weather conditions and monitoring 

indicates that an EQS may be at risk  

Not considered 

necessary. 

 

 

The need should be considered for:  

 Groundwater, where it should be designed to characterise 

both quality and flow and take into account short- and long-

term variations in both. Monitoring will need to take place 

both up-gradient and down-gradient of the site  

 Surface water, where consideration will be needed for 

sampling, analysis and reporting for upstream and 

downstream quality of the controlled water  

 Air, including odour  

 Land contamination, including vegetation, and agricultural 

products  

 Assessment of health impacts  

 Noise 

Not considered 

necessary. Noise 

will be verified at 

commissioning. 

 

Where environmental monitoring is needed, the following should be 

considered in drawing up proposals:  

 Determinants to be monitored, standard reference methods, 

sampling protocols 

 Monitoring strategy, selection of monitoring points, 

optimisation of monitoring approach  

 Determination of background levels contributed by other 

sources  

 Uncertainty for the employed methodologies and the 

resultant overall uncertainty of measurement  

 Quality assurance (QA) and quality control (QC) protocols, 

equipment calibration and maintenance, sample storage and 

chain of custody/audit trail 

 Reporting procedures, data storage, interpretation and 

review of results, reporting format for the provision of 

information for the Regulation. 

Not considered 

necessary 

 

2.10.3 Monitoring of process variables 

Table 2.10.6 below describes installation practice with respect to BAT. 

 

Table 2.10.6:   Process Variable Monitoring BAT Standards  
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Relevant indicative BAT standard 

 

Installation practice 

The operator should cross reference installation-

specific operational procedures to ensure that 

emissions monitoring is robust, this may include 

some process variables which may affect the 

environment. Examples might be:  

 - for solid and liquid fuel fired plants, fuel 

feedstock should be sampled and analysed at 

a frequency and manner appropriate to the 

type of plant concerned.  

 - Differential pressure across abatement 

equipment which can indicate removal 

efficiency, filter failures, etc. 

 - Potential difference across EP plates  

 - Reagent injection or feed rates  

 - Oxygen content of flue gas  

 

 

 

See Section 2.4.1 for monitoring of 

raw material quality, Section 2.7 for 

monitoring of energy and Section 

2.4.3 for monitoring of water use. 

 

The plant is automated from the 

feedstock processing plant to the 

production of electricity and recovery 

of by-products. Each of the three 

thermal treatment units comes with 

scada control, all control functions 

would be via the Master PLC 

connected via Ethernet cable.  

Typical plant monitoring and control 

equipment includes level probes, 

load sensors, weighing systems, flow 

transmitters, thermocouples, 

pressure transmitters and differential 

pressure transmitters. 

 

2.10.4 Monitoring standards (Standard Reference Methods) 

Table 2.10.7 below describes installation practice with respect to BAT. 

 

Table 2.10.7:   Monitoring Standards BAT  

 

Relevant indicative BAT standard 

 

Installation practice 

As far as possible, Operators should ensure their 

monitoring arrangements comply with the 

requirements of MCERTS where available, for 

example using certified instruments and 

equipment, and using a stack testing 

organisation accredited to MCERTS standards. 

Where the monitoring arrangements are not in 

accordance with MCERTS requirements, the 

Operator should provide justification and 

describe the monitoring provisions in detail.  

 

Hooton Bio Power will use 

MCERTS certified equipment or 

organisations for monitoring. 

The analytical methods given in Appendix 1 

should be used.  

Appropriate analytical methods will 

be used – see Table 2.10.1 above. 

 

2.11 Closure 

Operations at the installation are managed to ensure protection of the site, and Table 2.11 

below describes this practice with respect to BAT. 
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Table 2.11 Site Closure BAT Standards  

 

Relevant indicative BAT standard 

 

Installation practice 

Operations during the EP Permit 

Operations during the life of the EP Permit should 

not lead to any deterioration of the site if the 

requirements of the other sections of this and the 

specific-sector notes are adhered to. Should any 

instances arise which have, or might have, 

impacted on the state of the site, the Operator 

should record them along with any further 

investigation or ameliorating work carried out. Any 

changes to this record should be submitted to the 

Regulator. 

 

 

See the Application Site Report. 

Steps to be taken at the design-and-build stage 

of the activities 

Care should be taken at the design stage to 

minimise risks during decommissioning. For 

existing installations, where potential problems are 

identified, a programme of improvements should 

be put in place to a timescale agreed with the 

Regulator. Designs should ensure that: 

• underground tanks and pipework are avoided 

where possible (unless protected by secondary 

containment or a suitable monitoring programme) 

• there is provision for the draining and clean-out 

of vessels and pipework prior to dismantling 

• lagoons and landfills are designed with a view to 

their eventual clean-up or surrender 

• insulation is provided that is readily dismantled 

without dust or hazard 

• materials used are recyclable (having regard for 

operational or other environmental objectives) 

 

 

 

The design of the facility is based 

upon easy access for cleaning 

and thereby minimizing potentially 

hazardous situations arising when 

decommissioning. 

 

There are no underground tanks. 

The concrete bunded area around 

the liquid storage tanks will be 

suitably coated to avoid oil 

penetration into the concrete 

structure. 

 

Building insulation where 

applicable will be contained within 

the inner and outer skin of the 

cladding thereby minimizing dust 

hazards. 

 

The site-closure plan 

A site closure plan should be maintained to 

demonstrate that, in its current state, the 

installation can be decommissioned to avoid any 

pollution risk and return the site of operation to a 

satisfactory state. 

 

The plan should be kept updated as material 

changes occur. Common sense should be used in 

the level of detail, Hooton the circumstances at 

closure will affect the final plans. However, even at 

an early stage, the closure plan should include:  

either the removal or the flushing out of pipelines 

 

A site closure plan is included in 

Appendix 8. 
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Relevant indicative BAT standard 

 

Installation practice 

and vessels where appropriate and their complete 

emptying of any potentially harmful contents  

plans of all underground pipes and vessels  

the method and resource necessary for the 

clearing of lagoons  

the method of ensuring that any on-site landfills 

can meet the equivalent of surrender conditions  

the removal of asbestos or other potentially 

harmful materials unless agreed that it is 

reasonable to leave such liabilities to future 

owners  

methods of dismantling buildings and other 

structures, see Closure references which gives 

guidance on the protection of surface and 

groundwater at construction and demolition-sites  

testing of the soil to ascertain the degree of any 

pollution caused by the activities and the need for 

any remediation to return the site to a satisfactory 

state as defined by the initial site report  

 

 

For existing activities, the Operator should 

complete any detailed studies, and submit the site 

closure plan as an improvement condition to a 

timescale to be agreed with the Regulator but in 

any case within the timescale given in Section 1.1 

(Note that radioactive sources are not covered by 

this legislation, but decommissioning plans should 

be co-ordinated with responsibilities under the 

Radioactive Substances Act 1993. 

 



Hooton Bio Power RDF Resource Recovery Plant                           North Road Ellesmere Port 

 85 

 

2.12 Installation Issues 

Where the Applicant is not the only Operator of the installation the proposed techniques and 

measures for ensuring the satisfactory operation of the whole installation should be 

described. Table 2.12 below describes this practice with respect to BAT. HBP “The Operator” 

is not the landowner and is leasing the land and buildings from one of the investors in the 

project, however they will be the sole operator within the installation. Further information 

upon BAT for the installation is given in Appendix 7.  

 

 

Table 2.12 Indicative BAT requirements for installation wide issues 

 

Relevant indicative BAT standard 

 

Installation practice 

The Operator should consider possibilities for 

minimising environmental impact to the environment 

as a whole, by operating together with other Permit 

holders. Possibilities include:  

• Communication procedures between the various 

Permit-holders; in particular those needed to ensure 

that the risk of environmental incidents is minimised.  

• Benefiting from the economies of scale to justify the 

installation of a CHP plant.  

• The combining of combustible wastes to justify a 

combined waste-to-energy/CHP plant.  

• The waste from one activity being a possible 

feedstock for another.  

• The treated effluent from one activity being of 

adequate quality to be the raw water feed for another 

activity.  

• The combining of effluent to justify a combined or 

upgraded effluent-treatment plant.  

• The avoidance of accidents from one activity that 

may have a detrimental knock-on effect on the 

neighbouring activity.  

• Land contamination from one activity affecting 

another – or the possibility that one Operator owns 

the land on which the other is situated. 

 

 

 

The Operator is not the landowner, 

Hooton Bio Power is leasing the 

land and buildings and will be the 

sole operator within the installation. 

Liaison with the landowner to install 

CHP within the future phases of the 

site development 

The development of a CHP-R 

facility1 

The reuse of installation water 

wherever possible 

The installation of a dedicated 

specialist ETP for the facility. 

The development of an accident 

management plan as part of the 

operational procedures 

The development of environmental 

management system. 

 

 

 

 

 

 

 

1- Please refer to Appendix for BAT of CHP-R CHP Ready 
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3 Emission Benchmarks 

3.1 Emissions inventory and benchmark comparison 

 

Section 2.2 of the application lists all point and fugitive source emissions to air, water and 

land, and gives justification as to those considered potentially significant and in need of 

further assessment of impact. 

 

All emissions considered to be potentially significant have been taken forward and listed in 

the H1 software tool. These emissions are listed in Table 3.1.1 and 3.2.2 below. 

 

Emissions to air are from the Multiflue Exhaust Stack (A1). The emissions and human health 

risk impacts has been modelled and assessed GSF Environmental ltd including background 

air quality, adjacent industrial sources and the reports are included in Appendix 5. 

 

The installation has one release point to the sewerage system, which takes process effluents 

mainly from the boiler blowdown cooling tower and scrubber discharges (S1). 

 

Emission figures have been calculated using the Waste Incineration Directive benchmark 

levels as the operator commits to achieving these values and these values are supported by 

commissioning data from Hooton Bio Power. These figures have been used and calculated to 

show no discernible impacts upon the neighbouring receptors through the use of advanced air 

dispersion models coupled with a 80m stack.  

 

An inventory of waste emissions has been given in Section 2.5 Waste Handling. 

 

Emissions have been compared to existing benchmarks, with the benchmarks used further 

explained and justified in the text following the tables. As the Hooton plant is designed to 

meet the IED benchmarks, there are no cases where emissions are likely to exceed the 

benchmark. This will be confirmed during commissioning trials. 
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Table 3.1.1 Predicted Inventory of Releases to Sewer During Normal Operations  

 

Emission 

Point 

Reference 

Substance Peak 

Release 

EPR achievable releases 

(mg/l unless otherwise 

stated) 

Continuous (c) or 

Intermittent (I)  

Calculated (c), 

Measured (m), or 

estimated (e) 

S1 

pH - TBA 

I e COD - TBA 

Suspended Solids - 320 (dried @105oC) 

  

Achievable releases are taken from the EPR Technical Guidance Note for the Combustion sector. The main process emission of condensate is collected in 

the cooling towers along with mains water and roof water. This is likely to significantly dilute the emission levels in the condensate. As there is currently no 

available data a commitment has been included in section 5 (improvement programme) to conduct some monitoring of these emissions post commissioning 

to ensure that they are indeed insignificant.  

 

Table 3.1.2 Predicted Inventory of Releases to Controlled Water During Normal Operations  

 

Emission 

Point 

Reference 

Substance Peak 

Release 

IPPC Benchmark 

(mg/m3 unless otherwise 

stated) 

Continuous (c) or 

Intermittent (I)  

Calculated (c), 

Measured (m), or 

estimated (e) 

W1 None N/A N/A N/A N/A 

 

The discharge from point W1 will comprise uncontaminated surface water and the flood detention basin will be visually inspected for signs of contamination 

on a daily basis as part of the installation’s environmental management system.  
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4 Impact 

4.1 Impact Assessment 

4.1.1 Site setting 

The Hooton Bio Power site is located in an area of significant industrial development and 

redevelopment adjacent to the Manchester Ship Canal. Previous details of land use are 

provided within the site report. The immediate surrounding area is used for industrial 

development and includes other industrial sources of air emissions. The site is protected by a 

security system including a security gate and paladin fencing to restrict any authorised access 

to the site. 

 

4.1.2 Air Quality  

 

An air quality assessment has been carried out by GSF  as part of the environmental permit 

application process for the Hooton Bio Power facility and presents predictive air quality 

modelling of combustion gas emissions from a biomass power plant located at North Road 

Ellesmere port.   

 

The assessment had the following features: 

 It was carried out using ADMS 5 and meteorological data for Liverpool John Lennon 

Airport (2007-2011); 

 The study was based on the permitted emission concentrations defined Industrial 

Emissions Directive.   

 It presents a screening assessment to identify a suitable stack height for the 

installation.  The study demonstrated how the stack height of 80m was selected.   

The study found that, based on worst case model input data that none of the National Air 

Quality Strategy objectives or Environment Agency environmental assessment levels are 

forecast to be exceeded. 

On the basis of conservative assumptions applied it is concluded that for the air quality 

pollutants considered, the relevant objectives and guidelines would not be exceeded with a 

80m stack height.  This assessment demonstrated that the proposed application will have no 

significant adverse effect on air quality. 

A human health risk assessment has also been undertaken and has demonstrated that the 

impact from the facility is negligible 

 

. 

 



                                           

                    89 

 

4.1.3  Emissions to Water 

Please refer to the drainage plan. The plant effluent is discharged to sewer. The installation will 

discharge to the Manchester Ship Canal a maximum flow of approximately 5 litres per second of 

uncontaminated surface water from SUDS. The SUDS includes penstock valves and an interceptor.  

As this is uncontaminated surface water there is no potential impact from this release. 

4.1.4 Emissions to Sewer 

The installation is designed to reuse water within the pant wherever possible and as such the typical 

discharges will be small circa 5m3 per day. However, under peak conditions of commissioning and 

blowdown the will discharge a maximum of approximately 60m3 per day. The process liquors are 

cleaned using a series of treatment technologies to IED  standards before discharge to sewer. It is 

anticipated that water authority will require that this discharge is monitored to be controlled within their 

discharge permit. Hooton Bio Power will ensure that the liquid discharge from the facility is within 

discharge permit consent conditions. 

 

4.2 Waste Management Licensing Regulations 

The activities at the site are not covered by the Waste Management Licensing Regulations.  

 

Information on waste handling and waste disposal/recovery is detailed in Section 2.5 and Section 2.6.   

 

4.3 The Habitats Regulations 
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4.3.1 Introduction 

The Conservation (Natural Habitats) Regulations 1994, usually referred to as ‘The Habitats 

Regulations’, require the Environment Agency, as the competent authority, to assess PPC 

applications to ensure the activities to be regulated under the permit do not cause an adverse effect 

on the integrity of any European habitat sites. European sites have been specifically designated to 

protect rare and significant habitats and species. 

There is a staged approach to the assessment with ‘Appropriate Assessments’ required for EPR 

permit applications only where identified risks to interest features of the European sites are neither 

negligible nor inconsequential. This section provides details on relevant sites and an assessment of 

whether there is any likely significant effect from the activities at the installation on these relevant 

sites.   

 

Information related to the Habitats Directive for Town and Country Planning, COMAH or any other 

purpose has not been provided previously. 

 

4.3.2 Relevant sites including Local Nature sites 

The following ecological habitats were identified and included as specific receptors in 

the detailed modelling. A detailed assessment of nitrogen and acidity deposition was 

undertaken at the ecological habitats as part of the detailed modelling. 

 

Ecological Receptors Included in Detailed Modelling 
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4.3.3 Assessment of likely significant effect 

This study has investigated the likely process contribution from the Hooton Bio Power facility on the 

basis of emission rates based on the IED. The assessment provides a worst case illustration of 

impact around the site. 

It is concluded that, for the air quality pollutants considered, the objective and guidelines would not be 

exceeded with a 80 m stack height.   

This conclusion is based on a worst case approach and therefore the actual head room, i.e. the 

difference between the process contribution or the predicted environmental contribution and the 

objective or guideline will be larger than shown in this study. 

The complex arrangements of buildings and terrain around the site have been considered within the 

modeling and impact assessment and a stack height of 80 meters is proposed. 
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5 Improvement Programme  

Any significant deviations from BAT have been discussed in the appropriate section of this 

application. The following tables describe Hooton Bio Power plans for improvements at the installation 

and areas for further investigation.  

 

Table 5.1 Improvements Requiring a Fundamental Change of Process 

 

Reference Project 

Name 

Description Improvement Planned 

Completion 

Date 

   None required at this time.  

 

Table 5.2 Improvements Requiring a Major Investment 

 

Reference Project Name Description Improvement Planned 

Completion 

Date 

   

 

None required at this time  

 

Table 5.3 Improvements Requiring New or Improved Procedures or Minor Changes to Plant 

 

Reference Project Name Description Improvement Planned 

Completion 

Date 

1 Environmental 

Management 

System 

Develop & 

implement the 

Environmental 

Management 

System in-line 

with the 

requirements of 

ISO14001:2004 

within 6 months 

of issue of the 

permit 

This will ensure all 

environmental aspects of 

the operation are 

managed in a controlled 

way and in line with 

appropriate procedures. 

Within 6 

months of 

commissioning 

of the facility. 

 

 

Table 5.4 Improvements Requiring Trials or Studies, Results of Audits 

 

Reference Project 

Name 

Description Improvement Planned 

Completion 

Date 

3 Noise 

assessment 

A noise 

assessment will 

be undertaken 

during normal 

To ensure noise from 

normal operation is 

acceptable. 

Within 12 

months of 

commence

ment of 
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Reference Project 

Name 

Description Improvement Planned 

Completion 

Date 

operation of the 

installation. 

operation. 

4 Discharge to 

sewer 

monitoring 

Study to 

establish 

characteristics 

of the release to 

sewer. 

To enable appropriate 

monitoring to be agreed 

with the sewerage 

undertaker. 

Within 12 

months of 

commence

ment of 

operation. 

 

Table 5.5 Improvements Requiring Information not Submitted with the Application 

 

Reference Project 

Name 

Description Improvement Planned 

Completion Date 

   None required at this 

time. 
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Appendix 2:   Environmental Iso Certification 

Appendix 3:   Hooton Bio Power Certificate of Incorporation 

Appendix 4:   H1  

Appendix 5:   Air Emissions Dispersion Modelling Report  

   HHRAP 

   Emergency releases 

Appendix 6:   Charges 

Appendix 7:   BAT Supplement 

Appendix 8:   Draft Site Closure Plan 

Appendix 9:  Noise  

Appendix 10:  Land Quality Application Site Report 

Appendix 11:  RDF Acceptance Protocol EWC Codes 

Appendix 12:  Environmental Permit Application Forms 

Appendix 13:  Planning Application 

Appendix 14:  Planning Authorisation 

Appendix 15:  Waste Supply Details  

Appendix 16:     Hydrogen Fluoride  

Appendix 17:  Plant operation description  

Appendix 18:   Residence Time Calculation  

Appendix 19:  Ash residue analysis 

Appendix 20:  Existing Environmental Permit   

Appendix 21: Project Timetable  

Appendix 22:  Wrate Assessment of CO2 offset. 

Appendix 23  Heat plan 

Appendix 24   Fire risk prevention TGN 7.01 

Appendix 25   Flood risk 

Appendix 26   Odour control  
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