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1 INTRODUCTION 
 
A second Schedule 5 notice requesting more information was issued to Uniper UK Limited by 
the Environment Agency on 20 July 2021 in relation to the environmental permit application for 
the East Midlands Energy Re-Generation (EMERGE) Centre. This report forms Uniper’s 
response to the information request. 
 
This response is based on the best information currently available to Uniper, noting that the 
EMERGE Centre plans have not yet proceeded to the detailed design stage. 
 
The information requests are presented as numbered in the Schedule 5 notice and are boxed. 
Uniper’s response then follows each question. 
 
Specific external references are included in the reference section of this document. 
 
References to documents associated with the permit application are also included in the 
reference section alongside the naming convention in the permit application, which may be 
accessed at: 
 
https://consult.environment-agency.gov.uk/psc/ng11-0ee-uniper-uk-limited/  
 
Similarly, references to documents associated with the planning application are included in the 
reference section alongside the naming convention in the planning application, which may be 
accessed at: 
 
https://www.nottinghamshire.gov.uk/planningsearch/plandisp.aspx?AppNo=ES/4154  
 
 
2 RESPONSE TO QUESTIONS 
 
2.1 Question 1: Energy Efficiency – Part (a) 
 
a) Your response to question 1 of the previous schedule 5 notice states that the proposal for 

the EMERGE Centre does represent high (advanced) steam conditions as stated in the 
BAT Conclusions (BAT 20, point f). However, you then indicate that requiring high steam 
conditions would not be appropriate as it would exceed BAT because the chosen fuels 
may produce stickier ashes as well as more corrosive flue gases. 

 
i) As the plant represents high steam conditions, does this mean there will be 

the use of special steel alloys or refractory cladding to protect the boiler 
sections? 
 

ii) If there is no boiler cladding, please demonstrate why you consider it not 
cost effective and therefore not BAT for cladding to be installed in order to 
protect the boiler and to allow an increase in energy efficiency through 
higher steam conditions. 

 
For clarity, the EMERGE Centre will represent high steam conditions with the steam pressure 
anticipated to be in the region of 60 bar at a temperature of 430°C. 
 
  

https://consult.environment-agency.gov.uk/psc/ng11-0ee-uniper-uk-limited/
https://www.nottinghamshire.gov.uk/planningsearch/plandisp.aspx?AppNo=ES/4154
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Response to (i) 
 
Uniper fully expects special steel alloys or refractory cladding will be used to protect the boiler 
sections. The plant specification requires that equipment suppliers provide a compliant and 
robust technical design evidenced as capable of delivering the design life of the EMERGE 
Centre. Particular reference is expected here to plant already in operation and proven as robust 
in service. However, it is expected that the technical solutions will include the use of refractory 
lining, and an expected extent of coverage with Inconel is also included. Furthermore, our 
Owner’s Requirements state specific quality assurance measures for the application of the 
Inconel, and a stated preference for it to be applied using automated techniques in the 
workshop, rather than in the field as the plant is being constructed. 
 
Response to (ii) 
 
The unit efficiency will fall within the BAT efficiency range for Energy-from-Waste plants. The 
detailed design will identify which materials are required throughout the boiler, and which 
sections require protective cladding. These decisions will consider technical aspects including 
the expected current and future quality of feedstock and the required durability and 
maintenance requirements of the plant equipment systems as well as commercial aspects, 
including the costs of materials. It is fully expected that cladding and Inconel will be used. 
 
The primary risk (or consideration) for an Energy-from-Waste plant is ensuring high plant 
availability, since significant downtime could result in fast accumulations of wastes in the 
reception areas, and ultimately, re-direction to landfill. 
 
Consequently, pragmatic choices must be made to ensure that technical risks are controlled: 
one such aspect is ensuring that steam conditions are not extended to the extent that risks of 
plant unavailability become too high. 
 
In summary, it is anticipated that special steel alloys or refractory cladding will be required to 
protect boiler sections and the extent of this will be confirmed detailed design stage. The energy 
efficiency of the plant will also be commensurate with other Energy-from-Waste plants as 
discussed in the response to Question 1 Part (c). 
 
2.2 Question 1: Energy Efficiency – Part (b) 
 
b) You state that the chosen fuels may produce stickier ashes as well as more corrosive flue 

gases. 
 
i) Is it the RDF or the municipal solid waste portion of the fuel that is 

considered to cause stickier ashes as well as more corrosive flue gases? 
 

ii) What particular aspects of the RDF or the Municipal solid waste types 
accepted do you expect to cause stickier ashes as well as more corrosive 
flue gases under higher steam conditions? 

 
iii) Why is it not appropriate to reduce the amount of input materials which may 

cause these issues in order to increase efficiency? 
 
Response to (i) 
 
Comparing the Refuse Derived Fuels (RDF) and Municipal Solid Waste (MSW) fuels, the MSW 
material is not processed, and therefore the range and variation of components and their 
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compositions is far greater in MSW than in the more processed RDF. Therefore, it would be 
expected that there is more scope for components to be contained in MSW that would lead to 
sticky ash and therefore a greater burden placed on the boiler cleaning systems. These would 
also be expected to present a higher risk of more corrosive flue gas compositions. 
 
As noted in the previous Schedule 5 response (Brandwood et al, 2021), the most corrosive flue 
gases would be expected to be associated with the higher chlorine content of the plastic-
containing streams. Examples of these include EWC 17 02 03, 19 12 04 and 15 01 02. Whilst 
these fuels might be seen in large volumes within individual deliveries, at least in principle, it is 
expected that due to the pre-sorting of materials ahead of receipt by the EMERGE Centre, such 
volumes will not occur in practice. In addition, due to the homogenisation resulting from the 
sorting processes, any peaks in corrosive gases or sticky ashes will be mitigated. 
 
Response to (ii) 
 
As noted above, the most corrosive flue gases would be expected to be associated with the 
high plastic content fuels, due to their higher chlorine content. An additional important point is 
that MSW is a heterogenous material that is not processed and can have wide ranges in 
composition in contrast with RDF which has been sorted and processed. The latter processes 
serve to homogenise the material so peaks and troughs in the content of specific components 
are reduced. This aspect in itself is a significant contributory factor to RDF being an easier to 
utilise feed than MSW, although this is an aspect that can be accommodated in the design of 
the plant. Critical chemical species include chlorine, sulphur, alkali metals (sodium and 
potassium) and heavy metals (zinc, lead and mercury). 
 
Response to (iii) 
 
As stated in the response to Question 24 of the previous Schedule 5 response (Brandwood et 
al, 2021), the site will only be contracting to receive pre-separated waste sources, post a 
recyclable separation step performed by a local authority, or waste contractor. Contracted waste 
specifics will be negotiated and specified with suppliers. However, it should be noted it is 
expected the site will be predominantly a “merchant” supplied plant, at least initially for the first 
5–10 years until local authority supply contracts are available for tender. Merchant waste 
feedstock will consist of waste streams which are only produced following a recycling 
processing and separation step. 
 
The EMERGE Centre will therefore provide a sanitary function for the necessary disposal of 
waste that cannot be recycled, as well as recovering energy from the material that would 
otherwise pass to landfill. The EMERGE Centre is therefore performing the role of usefully 
treating wastes and recovering energy, rather than letting these materials pass to landfill, 
where, for instance, climate impacts and legacy storage would be more significant. If these 
materials cannot be utilised by the EMERGE Centre and if landfill is to be avoided, then the only 
remaining option would be incineration at another location, which may be an older facility of 
lower efficiency and at a greater distance from the point of collection, including outside the UK, 
increasing the environmental impact and cost of disposal. 
 
MSW is highly variable in composition and it is not possible to either easily identify or separate 
batches containing unwanted materials. While some separation of unwanted materials can be 
achieved in Materials Recycling Facilities and the composition of RDF can be controlled to 
some degree (e.g. to maintain a target calorific value), it is not possible to concurrently control 
all aspects of waste fuel quality which may cause operational issues. Generally, the best 
approach to minimise impacts on performance (and hence efficiency) is to homogenise 
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feedstock materials as far as practicable before combustion to minimise spikes in unwanted 
species, rather than to attempt to reduce the total amounts of these species entering the boiler. 
 
2.3 Question 1: Energy Efficiency – Part (c) 
 
c) As you have already confirmed that the plant design will represent high (advanced) steam 

conditions, it is not clear why you consider this to be going beyond BAT if you are 
increasing energy efficiency in line with the BAT conclusions range. Also, when 
comparing your proposal to other Energy from Waste (EFW) plants (of similar size, 
technology and waste types), there appears to be a number of plant which are quoting 
higher gross energy efficiency for example: 

 
• Heysham Gateway 32% 
• Alton AERF, Farnham Road, Upper Froyle, Alton 31.26% 
• Doncaster Energy Recovery Facility, Sandall Stones Road, Kirk Sandall, Doncaster, 

DN2 4SF 31.3% 
 
Considering the size and scale of the proposed plant, the fact the plant does represent high 
steam conditions and that there are other similar plant stating higher levels of efficiency. 
 
Please: 
 

i) Demonstrate the efficiency of the plant with a Sankey diagram or calculation. 
 

ii) Demonstrate what aspects of the plant will restrict the plant to 30% 
efficiency and why. 

 
iii) Justify why the aspects of the plant which restrict the efficiency can still be 

considered BAT, considering the fact there are a number of similar permitted 
EFW plants which can achieve a higher level of efficiency. 

 
iv) Demonstrate overall why this new plant cannot deliver the level of energy 

efficiency other EFW plants are quoting. 
 
The four elements of Question 1 Part (c) will be answered together. The precise operating 
efficiency of the plant has not yet been determined, as this is a consideration for the detailed 
design phase. However, it is anticipated that the efficiency will be comparable to other operating 
facilities, including those mentioned by the Environment Agency above. To support this 
assumption, additional information is presented below. 
 
EMERGE Centre steam conditions 
 
The energy efficiency calculations in Appendix 4.1 of the EMERGE Centre Planning Application 
(Taylor & Sturman, 2020) quoted steam conditions of 380–400°C and 40–45 bar, based on the 
2019 BAT Reference Document for Waste Incineration (Neuwahl et al, 2019). These conditions 
are consistent with a unit gross efficiency of 30.0%, as calculated by Fichtner on behalf of 
Uniper for the R1 Efficiency calculation. 
 
Subsequently, ongoing discussions with suppliers indicate that typical steam conditions applied 
in new Energy-from-Waste plants (including those at Heysham Gateway, Doncaster Energy 
Recovery Facility and Alton) are higher than quoted above, with 410–430°C and 60 bar being 
applied. This difference in steam conditions has resulted in a disparity between the 30% cited in 
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the permit application and the value expected in practice, which is anticipated to be above 31%, 
and therefore comparable with other similar installations. 
 
The exact efficiency will also depend on fuel quality, since this will affect the boiler efficiency. 
The current assumptions are based on an MSW calorific value of 10 MJ/kg, but it is feasible that 
higher calorific value MSW will be utilised, which would also lead to a small increase in unit 
efficiency. 
 
Efficiency Calculations undertaken by Uniper Technologies 
 
At this stage of the project, a detailed plant heat balance of the EMERGE Centre is not 
available. In order to calculate the impacts of changing process conditions, Uniper Technologies 
has performed calculations based on the heat balance for a biomass-fired power plant of 
comparable size, for which the steam cycle would be comparable to an Energy-from-Waste 
plant, using data from Uniper’s PROATES thermodynamic model. 
 
Table 1 shows an estimated heat balance for the EMERGE Centre, if steam conditions were to 
be set at 400°C and 42 bar (closer to the Waste Incineration BREF values), and a boiler 
efficiency of 89.8%. Because the steam inlet conditions are lower, less electricity is generated in 
the high pressure steam turbine per kg of steam flow. Therefore, to deliver the target 49.9 MWe 
electricity, the total steam flow (and plant size and fuel input) must be increased. 
 
Table 1: Heat Balance for EMERGE Centre with 400°C and 42 bar steam 
 

Fuel input, kg/s (10 MJ/kg) 16.6 Fuel input, t/y (7,884 h) 472,260 
Fuel input, MWth 166.4 Boiler efficiency, % NCV 89.8 
Fuel heat to steam, MWth 149.4 Steam flow, kg/s 63.6 
Feedwater heat, MWth 54.8 Steam temperature, °C 400 
Turbine inlet heat, MWth 204.2 Steam pressure, °C 42.0 
Turbine outlet heat, MWth 109.8 Gross turbine heat rate, 

kJ/kWh 
10,780 

Heat extract, MWth 44.5   
Electrical output, MWe 49.9 Gross unit efficiency, % 30.0 

 
Table 2 shows an equivalent heat balance for the EMERGE Centre, if steam conditions were to 
be set at 430°C and 60 bar (i.e. the anticipated performance). In comparison to Table 1, more 
electricity is generated in the high pressure steam turbine per kg steam flow, and therefore to 
deliver 49.9 MWe electricity, the steam flow (and plant size and fuel input) are reduced. In this 
case, the unit gross efficiency is 31.1%. 
 
Table 2: Heat Balance for EMERGE Centre with 430 °C and 60 bar steam 
 

Fuel input, kg/s (10 MJ/kg) 16.0 Fuel input, t/y (7,884 h) 455,920 
Fuel input, MWth 160.6 Boiler efficiency, % NCV 89.8 
Fuel heat to steam, MWth 144.3 Steam flow, kg/s 60.3 
Feedwater heat, MWth 51.9 Steam temperature, °C 430 
Turbine inlet heat, MWth 196.2 Steam pressure, °C 60.0 
Turbine outlet heat, MWth 104.1 Gross turbine heat rate, 

kJ/kWh 
10,407 

Heat extract, MWth 42.2   
Electrical output, MWe 49.9 Gross unit efficiency, % 31.1 

 
Unit efficiency is also affected by the fuel composition and boiler operating parameters. The 
calculations above are based on MSW at 10 MJ/kg and a boiler efficiency of 89.8% (NCV 
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basis). It is feasible that the average calorific value of the MSW will be higher than 10 MJ/kg, in 
which case the boiler efficiency and hence the operating efficiency of the unit will be higher than 
shown in the tables above. Figure 1 shows calculations of the impact of MSW calorific value on 
unit efficiency. 
 

 
 

Figure 1: Unit efficiency calculations from Uniper’s Fuel Evaluation Tool model 
 
Overall, at this stage of the project, whilst it is not possible to offer a precise efficiency of the 
unit, given that it is expected to have a similar design as other Energy-from-Waste plants and 
based on the updated steam conditions, its efficiency is expected to be similar to recent Energy 
from Waste Plants, and well within the BAT efficiency range. 
 
Furthermore, as has been noted in previous responses, and the initial environmental permit 
submission, the EMERGE Centre is part of an overall redevelopment scheme for the Ratcliffe-
on-Soar location. Part of this overall development could benefit from heating or cooling being 
supplied from the EMERGE Centre as part of a district heating/cooling scheme, and it is very 
much Uniper’s intention to promote this beneficial integration across the new site. Should this 
happen, then there is the potential for overall thermal efficiency to be far greater than that in 
power only operation, and savings in primary energy use delivered. 
 
2.4 Question 2: Sewage Sludge and BAT 
 
In the previous schedule 5 notice you were asked why section 2.11.2 of your supporting 
information document states you have excluded BAT conclusions relating to sludges, despite 
the fact you have included the waste code 20 03 04 (septic tank sludge). Your response to 
question 26 of the previous schedule 5 confirms that you wish to accept sludges, however the 
response has not explained why aspects of the BAT conclusions remain excluded even 
though you intend to accept sludges. 
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In addition, as you intend to accept sludge you need to describe how they are received on 
site and as described in your response, where and how sludge will be blended with other 
wastes. 
 
a) Please demonstrate why it is appropriate to include sludge waste codes whilst 

excluding the requirements outlined in the BAT conclusions surrounding the 
acceptance and incineration of sludge. 

 
b) If the references to sludge in the BAT conclusions are relevant, please demonstrate 

that you have addressed each aspect of the BAT conclusions in regards to the 
incineration of sludges. 

 
c) Please confirm how sludge will be received on site. 
 
d) Please demonstrate how sludges are blended with other fuels. 

 
Uniper’s basis of design document classes oil sludges, liquid wastes, and sludges as fuels 
which would not be accepted. Therefore, the waste codes in Table 3 are no longer required for 
inclusion in the Environmental permit. As such, Question 2 points (a) to (d) are no longer 
relevant. 
 
Table 3. Waste codes no longer required for Environmental Permit 
 

EWC for omission Description 
19 02 03 Premixed wastes composed only of non-hazardous wastes 

 
Note that this code is a subheading of: 
 
EWC 19 02 (Wastes from physio-chemical treatments of waste (including 
dechromatation, decyanidation, neutralisation) and; 
 
EWC 19 (Wastes from waste management facilities, off-site waste water 
treatment plants and the preparation of water intended for human consumption 
and water for industrial use) 

20 03 03 
20 03 04 

Street cleaning residues 
Septic tank sludge 
 
Note that these codes are a subheading of: 
 
EWC 20 03 (Other municipal wastes) 
 
EWC 20 (Municipal wastes (household waste and similar commercial, industrial 
and institutional wastes) including separately collected fractions) 

 
2.5 Question 3: Odour 
 
Your response to question 12 of the previous schedule 5 notice on odour abatement indicates 
that you will work with suppliers to address odour abatement. This is not sufficient, a site must 
demonstrate BAT at the permit application stage in order to show an understanding of the 
issue and the mitigation techniques in order to demonstrate BAT odour management. 
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The response gives no indication that the site has identified what the high odour risk 
compounds are from the process in the event of both lines going down and you have 
provided no indication as to what type of chemical can be applied, how the chemicals will be 
applied and where they will be applied. 
 
You have identified that other methods are not cost effective however this comparison is  
inappropriate if the cheaper chemicals sprays are not demonstrated to be effective. 
 
Please demonstrate why the use of odour treatment chemicals can be considered to be 
BAT. This must include: 
 
a) A demonstration that you understand the odorous compounds which can be 

emitted from the site (e.g. VOC’s Hydrogen Sulphide, Ammonia) 
 
b) A demonstration that there are chemical spray products with active ingredients 

effective for the abatement of the odorous compounds identified on your site. 
 
c) A demonstration that in a large waste acceptance hall and bunker, sprays can be 

targeted effectively to maximise treatment. 
 
Uniper has engaged with suppliers and experienced operators of EfW plant to provide a more 
comprehensive response to that provided in the previous Schedule 5 notice (Brandwood et al, 
2021). The responses to Question 3 points (a) to (c) are set out below. 
 
It is important to re-emphasise that maintaining potentially odorous areas under negative 
pressure is the default means of odour control during normal operation. The waste bunker will 
be continuously held under negative pressure by two ID fans (one per incineration line), which 
will draw in air from the bunker and tipping hall area and feed it into the combustion chamber 
beneath the grate destroying potentially odorous species. 
 
As the Installation is a twin-line plant, the likelihood of both lines being unable to operate is 
considered highly unlikely. Closure of one line will still allow the waste bunker and tipping hall to 
be maintained under negative pressure due to operation of the other line. 
 
All maintenance activities will be scheduled to minimise any requirement for both lines to be 
non-operational at the same time. As such the only situations in which both lines would be off 
simultaneously would be: 
 
• Maintenance of single plant items which service both incineration lines (noting that the 

plant design will aim to minimise such items and the amount of waste in the bunker would 
be run down prior to such a planned event by reducing deliveries in the lead up to the 
outage); 

• An emergency or breakdown scenario on one line where the other line is off due to 
planned maintenance; 

• An emergency scenario requiring both lines to come off unexpectedly. 
 
Based on discussions with operators, significant periods of common plant maintenance would 
only be expected from once every 2 to 3 years with a maximum duration of 10–12 days. 
 
In the event of the above scenarios, the chemical odour abatement approach would be 
employed. 
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Response to (a) 
 
The process that leads to the production of odours in an EfW is putrefaction, which means the 
decomposition of organic matter. Due to this, the wastes with the greatest potential for 
generation of odours will be those containing the largest proportion of organic matter. The six-
digit waste codes containing putrescible material (or having an increased likelihood of being 
contaminated with putrescible material) and therefore having an enhanced potential for odorous 
emissions were listed in the previous Schedule 5 Response (Brandwood et al, 2021). 
 
The specific compounds contributing to the formation of unpleasant odours during putrefaction 
and decay, generally fall into three classes. 
 
• Sulphur-containing compounds (e.g. hydrogen sulphide, dimethyl sulphide, methanethiol); 
• Nitrogen-containing compounds (e.g. putrescine, cadaverine, trimethylamine, ammonia); 
• Volatile organic compounds including aromatics, alkanes, esters, acids etc. (e.g. ethanol, 

ethyl acetate, acetaldehyde). 
 
These odorous compounds have different “odour thresholds”, relating the amount of a 
compound that needs to be present for a person to be able to smell it. Some chemicals, notably 
VOCs, have very high odour thresholds meaning there needs to be a high concentration 
present to be able to smell it, while others (in particular sulphides) have very low odour 
thresholds, meaning very little is required. Odour thresholds (SEPA, 2010, Pullen, 2007) for 
some common malodourous chemicals associated with decomposition of MSW (Liu et al, 2020) 
are given in Table 4. Odour release from MSW is likely to be dominated by sulphides and 
VOCs. 
 
Table 4. Odour thresholds for common malodourous chemicals 
 

Chemical Class Odour 
Threshold (ppm) 

Odour 
description 

Hydrogen sulphide 
(gas) 

H2S Sulphur 0.0005 Rotten eggs 

Dimethyl sulphide (CH3)2S Sulphur 0.001–0.002 Rotten vegetables 
Methyl mercaptan 
(methanethiol) 

CH3SH Sulphur 0.001 Rotten cabbage 

Trimethylamine N(CH3)3 Nitrogen 0.001 Fishy, pungent 
Ammonia NH3 Nitrogen 0.04–57 Pungent 
Ethanol C3H5OH VOC 0.52 Sweet 
Ethyl Acetate CH3(COO)C2H5 VOC 0.61 Fragrant 
Acetaldehyde CH3CHO VOC 0.0015 Apple 

 
Response to (b) 
 
Whilst a specific supplier has not been identified at this stage, Uniper will procure odour 
treatment chemicals which actively target odour, using one or more of the processes discussed 
below. 
 
Odour treatment chemicals (odour neutralisers) reduce the airborne proliferation and impact of 
malodorous compounds by two key mechanisms: 
 
• Removing odour molecules from the air; and / or 
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• Neutralising odorous compounds. 
 
The process requires the chemical neutralisers to be mixed with water and sprayed (in atomised 
form) into odorous environments, to facilitate the following interactions: 
 
1. The atomised neutraliser droplets collide and interact with the odour molecules. 
2. Surfactants facilitate rapid absorption of odour molecules into the neutraliser droplets. 
3. Odour is solubilised and encapsulated by the surfactant contained in the neutraliser. 
4. Odour neutralisation and pH balancing can take place within the neutraliser droplet. 

The process of removing odorous compounds from the air requires encapsulating them, which 
is facilitated by compounds that reduce the surface tension of atomised water droplets, or 
encapsulate the molecules directly. 
 
Surfactants (also called surface-active agent) are substances such as a detergent that, when 
added to a liquid, reduces its surface tension. When atomised water is used, they can be useful 
for lowering the surface tension, which in turn increases the effectiveness of the water droplets 
being able to engulf the odour molecules and neutralise them. 
 
Cyclodextrins are ring-shaped molecules produced from corn-starch. Their shape enables them 
to trap odour molecules within their central cavity, stopping them from travelling through the air. 
Cyclodextrin has a hydrophilic exterior and a hydrophobic interior, the hydrophobic odour 
molecules are encapsulated within the centre of the ring structure. 
 
These compounds do not specifically target a single compound or a series of compounds, but 
work to encapsulate any airborne odorous and hydrophobic compounds. Having consulted with 
suppliers, many of them offer a bespoke service, where they will tailor the chemical composition 
of odour treatment chemicals / neutralisers to the needs of the installation. This can involve 
varying the concentrations of surfactants, pH buffers, bacteriostats and essential oil blends to a 
desired specification. 
 
As part of the procurement process, Uniper would define the requirements of the odour 
treatment chemicals based on the finalised waste contracts. Uniper will assess tender returns 
during the procurement process, which will be based on the demonstrated effectiveness to 
target these identified compounds and neutralise their odour. 
 
Example surfactant compounds: Polysorbate-80, sodium xylenesulphonate, cyclodextrin 
 
Once engulfed by the odour neutralising droplets, the odour treatment chemicals eliminate 
odour through a variety of chemical processes which can include: 
 
• Odour neutralisation – organic acids react with odorous compounds to break them down 

into more benign molecules; 
• pH balancing – seeking to neutralise toward pH 7; and 
• Bacteriostasis – An arrest or retardation of growth of bacteria. 
 
These processes seek to inhibit the propagation of odour. 
 
Example odour treatment compounds: Citric acid, maleic acid, essential oils 
 
A secondary component of odour neutralising chemicals are fragrances. Correspondence with 
suppliers of such chemicals note that they do not simply mask odours with fragrance, but seek 
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to remove and neutralise them by the mechanisms outlined previously. The fragrances are 
included as an additional component to impart a pleasant smell in areas of application, with 
various varieties available including lemon, cherry, peppermint, etc. The fragrance can also be 
useful as a ‘tracer’ which helps verify the extent of treatment coverage. 
 
Synthetic chemicals can be used to impart fragrance, as can natural essential oils. Essential oils 
are compounds extracted from plants, the oils capture the plant’s scent and flavour, or 
“essence”. The suppliers contacted by Uniper utilised either natural or synthetic compounds for 
fragrance within their product. 
 
It is recognised that fragrance itself can become an nuisance issue if too strong. As mentioned 
earlier, suppliers contacted by Uniper were able to offer bespoke formulations (including the 
level of fragrance) which could be tailored for specific wastes and situations. 
 
Example fragrance compounds: d-Limonene, citronellol, essential oils 
 
Response to (c) 
 
Odour neutralisers can be diluted with water and atomised through specialised systems 
designed to treat the requirements of the airspace. This can be achieved through fixed 
(permanent) or mobile (temporary) atomisers, with the latter being available on the market to 
hire in the event of both incineration lines being out of operation. 
 
Discussion with EfW operators of twin-line plants suggests that the use of fixed delivery 
systems which spray chemical mists directly onto the waste can result in performance issues 
given that there are long periods during which the systems are not required and that 
accessibility for maintenance is problematic. The use of mobile atomiser systems positioned at 
the access points to the tipping hall had been found to be effective in controlling odour when 
both lines were not operational (as evidenced by no odour complaints). Such an approach 
treats potential odour at the egress points rather than above the waste itself and is hence more 
efficient in terms of mitigating potential impacts on the local population. This would be in 
combination with restricting the times during which any egress points (such as tipping bay 
doors) are open to a minimum. 
 
This approach also avoids any exacerbation of odour due to directly wetting waste as well as 
ensuring the fuel combustion is not impacted by dampening, once the plant was available to 
come back into service. Such mobile units are available for either purchase or rent and can offer 
flexibility in terms of deployment, for example, more units could be deployed in the case of an 
unplanned total plant shutdown as opposed to a situation where the bunker fuel content has 
been run down. As an example, such an approach has been successfully been utilised at the 
existing Lakeside EfW facility (evidenced by no odour complaints), which is a twin-line plant 
processing around 440,000 tonnes of waste per year and hence similar in size to the EMERGE 
Centre. 
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