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Introduction

This document has been prepared to support the Pollution Prevention and Control (PPC)
Permit Application under the Pollution Prevention and Control (PPC) (Scotland) Regulations
2000 for Dunbar Energy from Waste (EfW) Facility. The incineration of waste is subject to the
Pollution Prevention and Control (PPC) (Scotland) Regulations, 2000 under Schedule 1, Part
1, Chapter 5, Section 5.1 Part A(1)(c) - “the incineration of non-hazardous waste in an
incineration plant with a capacity of one tonne or more per hour.” The Installation will be
owned and operated by Viridor Waste Management (VWM) and will meet the requirements of
the Waste Incineration Directive (WID) (2000/76/EC).

This Non Technical Summary provides a brief overview of the principal sections of the

application.

Background Description of Process

The proposal is for the development of a two line EfW facility with a total proposed capacity of
300,000 tonnes per annum; comprising 150,000 tonnes Municipal Solid Waste (MSW) and
150,000 tonnes commercial and industrial (C&l) waste.

The process diagram shown in Figure 1.1, gives a simplified explanation of how the EfW

process works.
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Figure 1-1: Simplified Process Flow Diagram

The operational components will consist of a moving grate combustion technology and boiler
which will generate superheated steam. Steam will pass to two steam turbines (one for each
line) and a generator which will generate electricity at a nominal rated output of 25.6 MW at

design capacity. The output for sale to the Grid, net of auxiliary loads, will be 22.7 MW.
The proposed facility will be operational 24 hours a day, 7 days a week.

Assuming a shutdown period of 2 weeks for annual maintenance and typical planned
intermediate shutdown periods, the design of each of the EfW Facility lines will provide an

availability of approximately 7,800 hours per annum.

In Process Controls

This section of the application details the proposed techniques and measures to prevent and

reduce waste arising and emissions.
Specific consideration is given to the following;

» the process in terms of the raw materials and technology to be used and how it will be

operated and controlled.
* In process controls and the Best Available Techniques (BAT) for the control of emissions.

» Measures implemented to control point source and fugitive emissions to air, sewer and

land.
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Viridor will have measures and procedures in place to ensure that materials are chosen,

handled, stored and processed to reduce any potential releases to the environment.

Waste will be received between 07:00 and 17:30 hours Monday to Friday, and 08:00 and
15:00 hours on Saturdays. Occasional deliveries and/or collections may take place outside
these hours to avoid peak hour traffic flows and to prevent waste being stored within Refuse

Collection Vehicles (RCVs) overnight, at the weekend or during holiday periods.

The EfW process equipment will be enclosed entirely within a new purpose-built building.
Vehicles delivering residual waste will be weighed when entering the site, and then enter the
building and discharge their loads in the fully enclosed reception hall. Operators using grab
cranes will then feed material into the processing plant at a controlled rate for burning at high

temperatures on a moving grate.

The Installation will operate a moving combustion grate. This technology has a number of

recognised advantages in the combustion of MSW. These are as follows;

» the most widely used furnace technology for MSW feed;
» technically proven, reliable and well understood at large scale; and
* no pre-treatment of waste is required.

Optimum combustion of the waste is ensured through an adequate air supply, maintained by
injection of air into the grate and the combustion chamber. A sufficient temperature and
residence time to promote complete combustion will be provided in the furnace. The
combustion will mainly occur at the secondary air level, where the temperature and residence
time will be 850°C for a period of at least two seconds, in line with Article 6(2) of the WID, to

ensure the destruction of dioxins, furans, PAHs and other volatile compounds.

The hot flue gases from the furnace contain considerable amounts of energy which will be
recovered in two ways. Firstly, the hot flue gases will pass from the furnace to boilers in which
water will be converted to high pressure superheated steam through a series of heat
exchangers. The steam from the boilers will then feed the steam turbines, which will generate
electricity. The electricity produced will then be fed into the national grid. Secondary exhaust
steam from the turbines will be condensed by air cooled condensers and then returned to the

boiler.

The boiler design has taken into consideration the need to achieve a high rate of combustion
gas cooling and avoid de novo synthesis of dioxins and furans. This has been addressed

using computational fluid dynamic (CFD) modelling.

In the energy recovery process, the steam boiler transfers heat present in the flue gas to the
water/steam circuit. When leaving the furnace the flue gas flows through the empty passages
of the boiler, releasing heat so that the temperature at the inlet of the convection section (final

superheater) is less than 650°C. In the convection section, the flue gas further releases its
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heat such that its temperature at the outlet of the boiler is 200°C or less. Meanwhile, the

water inside the boiler pipes will be converted into superheated steam.

1.18  After leaving the boiler, the combustion gases will be cleaned before they are released to
atmosphere. This will be achieved by means of a system based on the dry injection of
hydrated lime and activated carbon at the inlet of the fabric filter. Dry hydrated lime is injected
to neutralise acid gaseous components (HCI, SO,, HF) and activated carbon is used to absorb
heavy metals, dioxins, furans and VOCs. The reactions begin inside the ducting, and continue

on the surfaces of the fabric filter.

1.19  The remaining dust and the reaction products are collected on the bags of the bag filter. The
residues of the bag filter and the reactor are collected by screw conveyors and directed to a
residue silo. The residue silo is designed to discharge product via an enclosed loading chute

into trucks.

1.20 Clean flue gases then exit the bag filter and are discharged through the Induced Draft (ID) fan

and the stack.

1.21 A fundamental requirement of the WID is that waste incineration facilities have in place an

automatic system which prevents waste feed in the following situations:
« at start up until a temperature of 850°C has been reached;
* whenever the temperature of 850°C is not maintained;

» whenever the continuous emission monitors show that any emission limit value is

exceeded due to failure of the purification devices.

1.22 It is proposed that a connection will be made from the continuous emission monitoring
systems (CEMS) to the fuel feed locking device, so that should the CEMS report that any one
of the emission limit values is being exceeded (due to failure of any abatement system) the

fuel feed lock will activate, thus preventing solid fuel from entering the furnace.

1.23  The Installation will operate using an air cooled condenser (ACC) system to condense the
steam for re-circulation in the boiler. The function of the ACC will be to condense exhaust

steam from the steam turbine.

1.24 The ACC system is considered to be site specific BAT in this instance due to the lack of a
suitable water source which would be required if a once through or evaporative cooling system

was proposed.

Abatement of Point Source Emissions to Air

1.25  Flue gases from the combustion of MSW and C&l will be discharged through the stack to the
atmosphere. The following pollutants which will be discharged to air are expected to be

produced through the combustion process:
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» oxides of nitrogen (expressed as NO,)

e sulphur dioxide (SO5)

» particulate matter (PM)

e carbon monoxide (CO)

» hydrogen chloride (HCI)

» hydrogen fluoride (HF)

» volatile organic compounds (VOCs) reported as total organic carbon (TOC)
» Polychlorinated dibenzo-dioxins (PCDDs) /Polychlorinated dibenzo-furans (PCDFs)
* cadmium (Cd) and thallium (Th)

* mercury (Hg)

» other metals.

Primary measures, which prevent the formation of the pollutants listed above, will be the
preferred method to control emissions to air at the Installation. Where additional control is
necessary, abatement measures will be in place to ensure that emissions of the pollutants
given above will be minimised in the flue gases. End-of-pipe abatement measures which will

be adopted are as follows;

» hydrated lime reagent injection for the abatement of acid gas emissions;

» bag filters for the abatement of particulate matter; and

» activated carbon injection for the abatement of dioxin and furan emissions.

The flue gas treatment system will be designed to comply with the defined standards of the
EC Directive on Waste Incineration (2000/75/EC), which will be enforced by the Scottish
Environment Protection Agency (SEPA), through conditions attached to the Installations

Pollution Prevention and Control (PPC) authorisation.

Control of Point Source Emissions to Surface Water and Sewer

The Installation will have a demand for water for the ash quench system, boiler water,

ancillary, domestic and plant systems including fire water.

A closed circuit for effluent water is proposed to minimise the demand for top up from the
mains water supply. Water will be collected in a simple collection pit and treated by removing
sediments and floating particles and recirculated for reuse as process water in the ash quench

process.
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1.30  The surface water runoff during the operational phase will be controlled and managed through

a surface water management strategy.

1.31 Clean uncontaminated roof water will be discharged untreated to the surface water
management system and discharged to the attenuation pond. The surface water from
potentially contaminated areas (e.g. access roads and parking areas) will be discharged to the

attenuation basin via mitigatory measures such as interceptors and/or silt traps.

1.32  The foul waters will be discharged through the sewer system to be constructed as part of the
development to the public system. The Installation is not expected to discharge operational
waters (trade waste) on a regular basis as it will be operated using grey water (recycled),

which will reduce the demand placed upon the public water supply network.

Management Techniques

1.33  Once accredited, the Installation will operate under an environmental management system
(EMS) certified to 1ISO 14001. Controls will be in place for document control within the EMS
system. The Installation will adopt the company environmental policy and a facility specific
environmental policy statement will be developed and communicated internally and will be
made available to the general public. The EMS will describe the management structure of the
Installation and responsibilities for each position within the organisation. Procedures for
dealing with training, environmental incidents, emergencies, undertaking audits, and record

keeping will be implemented.

1.34  Training at the Installation will include environmental awareness training to ensure that all staff
are fully aware of the environmental impacts of the Installation and the potential impacts which
could arise in the event of failure to control operations as designed together with notification
procedures. This training will also cover the requirements of the PPC Permit, including

relevant emission limits and reporting requirements.

Raw Materials

1.35 MSW and C&l will be the primary raw materials that will be used as fuels at the Installation.

Light-oil will be used as the auxiliary fuel.

1.36 Other materials that will be used at the Installation will include various oils, chemicals and

cleaning fluids.

1.37  The principal use of water will be for steam generation to drive the turbines, auxiliary cooling
and dust suppression. Water will be recycled within the process to minimise water use. Other

water uses on site will include fire fighting and the provision of welfare arrangements.

1.38  Viridor will implement procedures for the management of raw materials. All raw materials
received will be assessed and checked before being stored on site. Raw material inputs into

the combustion furnace will be controlled to ensure a mix of MSW, which will ensure complete
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combustion takes place. The nature of the horizontal and vertical movement of the

combustion grate will assist to ensure a mix of materials.

1.39  Any raw material that is to be brought on to site for the first time will undergo a COSHH
assessment and, if it is found to present a hazard to health, be added to a COSHH Inventory.

Appropriate handling, storage and disposal procedures will be adopted.

1.40  Storage facilities for potentially harmful liquids will be bunded and written procedures for
dealing with spillages will be made available to assist the relevant personnel in managing a

potential spill.

1.41 Raw material management procedures will be contained within the EMS.

Point Source Emissions to Groundwater

142  The Groundwater Regulations 1998 for the UK came into force on 1 April 1999, and the PPC
Permit will be subject to requirements under these Regulations. There will be no direct

discharges to groundwater from the Installation.

1.43  The Dunbar EfW Facility has been designed to prevent and minimise any potential releases of
harmful substances to groundwater. The Installation will not discharge, either directly or
indirectly, any List | or List Il substances to groundwater as defined in the Groundwater
Regulations 1998.

1.44 A site investigation has been carried out for the whole site to determine the ground and
groundwater conditions. This forms part of the Initial Site Report (ISR) and has been included

as Appendix C to this application.

Waste Handling, Recovery and Disposal

1.45  The main residue produced from the combustion of MSW will be bottom ash which is an inert,

non-hazardous waste.

1.46  The output will be approximately 25% of the input tonnage of the residual MSW by weight. It
is predicted that excluding recovered ferrous metal, 91,333 tonnes of bottom ash will be

produced per annum.

1.47 It is proposed that a percentage of the bottom ash produced will be used for landfill cover at
the neighbouring landfill (estimated potential usage 500 tonnes per week), which equates to
approximately 25,000 tonnes per annum of the 91,333 tonnes produced. It is proposed that
the remaining 66,333 tonnes will be exported from the site for recycling and use within the

secondary aggregates market.

1.48 Both the boiler and fly ash generated by the proposed Installation are potentially considered
hazardous by virtue of the corrosive irritant status / alkalinity due to reagent dosing. It is

proposed that the total 14,726 tonnes be removed from site by road to a suitably licensed
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facility (which may include a specially constructed cell in the adjacent landfill) or alternatively,

there may be uses for this material in the chemical industry, which will also be considered.

149  Waste document procedures will demonstrate ‘Duty of Care’ to waste management. In the
instance of special waste, special waste consignment notes will be used in accordance with
Special Waste Amendment (Scotland) Regulations 2004 and kept on record at the
Installation. Furthermore, any disposal off-site will be disposed of as specified in the
Environmental Protection ‘Duty of Care’ Regulations 1991, using only registered waste
carriers with appropriate documentation will be used. Wastes will only be removed from the

Installation by a licensed waste carrier.

1.50 Other wastes expected to be generated at the Installation include the following:
» domestic/office waste;
» waste oil/oil contaminated materials;

 metals; and

rejected feedstock.

1.51  To prevent the mixing of waste, VWM will ensure that waste containers are clearly indicated.
Segregation of waste will assist in promoting waste recovery to minimise disposal where

possible.

1.52 A waste minimisation audit will be undertaken within two years of the PPC permit being

issued.

Energy

1.53  The Installation will include two steam-driven turbine generators creating a total of 25.6 MW of
electricity. Of this electricity produced, approximately 22.7 MW will be available for export to
the local electricity network, with the remainder used by the Installation. A provision has been
made for steam extraction to supply heat to suitable external users, subject to demand and
practicality. This is the subject of a separate Heat Plan which is included in Appendix | of the
PPC Application.

1.54 A Heat Plan will be implemented to ensure the options for use of the residual excess heat are

defined and pursued.

Accidents

1.55  An Accident Management Plan will be implemented at the Installation in line with PPC Sector
Guidance. This plan will be documented and will cover the undertaking of risk assessments to
identify potential events or failures that may lead to an environmental incident. In addition, the

document will contain procedures to be followed in the event of a number of potential
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environmental emergencies. These procedures will be designed to minimise the risk of

environmental incidents arising from the Installation.

An aspects and impacts register to be contained within the EMS will consider the
environmental aspects and impacts of all activities, products and services, which the
Installation is expected to have an influence over. Appropriate control measures will be

developed for those where the Installation is considered to have a significant impact.

The Installation will not keep or hold ‘above threshold quantities’ of any dangerous substances
identified in the Control of Major Accidents and Hazards (COMAH) Regulations.

Noise

There are no significant sources of noise associated with the Installation where mitigation
measures have not been made. The air cooled condensers are an external source of noise
which has been considered as part of the noise assessment. These are not predicted to give
rise to significant effects. Tipping of waste would take place inside the tipping hall. The steam
turbine will be housed within the building inside a specially designed acoustic enclosure.
There will be some occasional noisy activity during the commissioning phase, which will be of
limited duration. Construction noise impacts are not within the scope of the PPC Permit but
these have been addressed under the planning application. Effects can be controlled by

appropriate management procedures.

Monitoring

Discharges to air will be monitored and reported by the Installation using continuous

monitoring equipment as necessary.

Continuous monitoring for environmental parameters will be undertaken for point source
emissions including NO,, CO, SO,, PM,,, HCI and TOC, together with oxygen, water vapour
content, temperature, pressure and volume flow derived after the Flue Gas Treatment (FGT)

with respect to emissions to air.

Mass emissions will be calculated from monitoring. All measured gas concentrations will be
corrected to the required standard conditions. Continuous measurement systems will be
subject to control by means of parallel measurements with the reference methods once a year
by test organisations that are accredited to BS EN ISO 17025 and BS EN 45013. CEMs
analysers will be subject to quality assurance procedures defined in EN 14181. A programme

will be put in place to implement these procedures within a timetable to be agreed with SEPA.

Where available for monitoring parameters, MCERTs equipment will be used to carry out

monitoring at the Installation.
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Closure

1.63 A full description of the site conditions at the time of this Application are provided in the Initial

Site Report (ISR), which provides a coherent record of ground conditions at the site.

1.64 A site closure plan will be developed in order to demonstrate that the Installation will be
decommissioned to avoid any pollution risk and return the site of operation to its original
condition at the time of the commencing operation in accordance with the requirements of the
PPC regime. A range of appropriate measures will be adopted during operation to ensure that

the requirements for site remediation following decommissioning will be minimised.

Air Quality Assessment

1.65  An assessment of the air quality effects associated with the proposed development has been

undertaken.

1.66 The Installation will be designed to minimise atmospheric emissions using Best Available
Techniques and to render harmless any residual emissions by release through a stack of an
appropriate height. Emissions to air would be required to meet stringent standards included in
the European Union Waste Incineration Directive (WID). Emissions to air of those pollutants
regulated under WID, fine particulates (PM,5) and benzo[a]pyrene have been considered in
relation to the relevant Air Quality Standards (AQS) including the 2007 AQS Objectives for
Scotland. Fine particulate emissions of arsenic, nickel and cadmium have also been assessed

in relation to the relevant AQS Objectives for Scotland.

1.67  The potential impacts to sensitive community and ecological receptors have been assessed
utilising two separate computer dispersion models in accordance with good practice. The
impact of traffic on air quality associated with the Installation has also been assessed together

with the impacts of odour and the visibility of the plume from the stack.

1.68  The most significant pollutants emitted from the process, in the context of a comparison with
relevant air quality criteria, are nitrogen dioxide (NO,) and sulphur dioxide (SO,). For PM;s,
benzo[a]pyrene, fine particulate emissions of arsenic, cadmium and nickel, and all pollutants
regulated under the Waste Incineration Directive, predicted contributions from the Installation
are not significant when compared with relevant air quality criteria and are not predicted to

give rise to any significant effects on human health on this basis.

1.69  Dispersion modelling has been undertaken to determine the frequency of visible plumes from
the Installation. A plume will be visible beyond the site boundary for approximately 2.5% of the

time. The results of the plume visibility modelling are not considered significant.

1.70  Dispersion modelling has been undertaken using ADMS and AERMOD to determine air
pollutant contributions to all European designated sites within 15 km of the site. The
significance of these predicted air pollutant contributions at the identified ecological receptors

is fully addressed in the Ecological Assessment included as part of the planning application. A

RPS 10 JAS 4061_Dunbar EfW Non-Technical Summary
November 2008



1.71

1.72

1.73

1.74

Dunbar EfW Facility

detailed consideration of contributions to the closes designated sites, Barns Ness SSSI and
the Firth of Forth is included with the PPC application.

Human Health Risk Assessment

A detailed human health risk assessment to identify potential health risks associated with
exposure to emissions from the proposed Energy from Waste Facility has been completed in
line with best practice methodologies. The assessment evaluated the possible effects on the
health of people due to emissions from the VWM proposed EfW at Dunbar in addition to the
current emission from the adjacent Lafarge site. This focused on those substances, including
metals and dioxins, for which any effects are likely to be chronic arising from prolonged
exposure. The emissions of fine particulates have been assessed in comparison to AQS
objectives in the Air Quality Assessment. Emissions of metals have all been assessed in the

fine particulate phase with the exception of mercury which has been treated as a vapour.

The USEPA methodology “Human Health Risk Assessment Protocol 2005” was used in the
absence of UK protocols for this type of assessment, utilising the commercial software IRAP-h

View.

The hazard quotients for all compounds in the residential and farm land uses for the most
affected receptors are significantly lower than the target level of 1 with the highest being 0.337
and 0.201 for a child-farmer, associated with exposure to thallium and a child-resident
associated with exposure to nickel respectively. These hazard quotients are approximately
34% and 20% of the target level of 1. The cancer risks for all residential and farm receptors
are lower than their relevant target levels. Therefore potential health impacts for both

residential and farm receptors are not considered significant.

Potential exposure to the Installation’s emissions with consideration to background exposure,
where appropriate, would not pose a significant risk to residential farmer receptors identified
within the vicinity of the proposed Installation on this site has been considered and concluded
that no significant impacts from operation of the EfW facility will occur. In summary, the
proposed plant will be designed and operated within WID limits to ensure that significant
impacts will not arise as a consequence of the operation of the facility. Effects of the proposed
facility have been assessed for compliance with Air Quality Strategy objectives in the air
quality technical appendix. The Facility will operate techniques which are proven and reliable,

and for the selected site meet BAT.
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