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1.0 Introduction 

This report provides an odour risk assessment for the new proposed McDonald's restaurant 
at Owl Lane, Shaw Cross, Dewsbury. The assessment follows the approach described in the 
EMAQ+, Ricardo-AEA Technology/NETCEN Guidance on the 'Control of Odour and Noise 
from Commercial Exhaust Systems' (2018) to identify the recommended equipment and 
techniques to minimise the impact of restaurant kitchen extract system. 

The EMAQ+ Guide was been published in 2018 to supersede the original DEFRA (2005) 
document which was officially withdrawn in September 2017. 

References in this report to ‘The Guides’ can be taken as referring to either or both guide 
documents. 

 

2.0 Policy Context 

The Department for Environment, Food and Rural Affairs (DEFRA) is the government 
department responsible for environmental protection, food production and 
standards, agriculture, fisheries and rural communities in the UK and Northern Ireland. It 
provides air quality standards and objectives to reduce concentrations of key pollutants, 
which are designed to protect health, economic and environmental impacts. Local authorities 
have a legal responsibility to review and assess the odour and noise control aspects of the 
planning application. The DEFRA (2005) Guidance on the 'Control of Odour and Noise from 
Commercial Exhaust System' provided a framework to carry out an odour control risk 
assessment with the level of information required to support Planning Applications.   

An updated report by Ricardo-AEA Technology/NETCEN (EMAQ+) has been published to 
supersede the original DEFRA (2005) document which was officially withdrawn in 
September 2017. 

The formal status of the new Ricardo-AEA EMAQ+ report is currently ambiguous, as it does 
not carry the DEFRA accreditation, however it is widely regarded by Planning Authorities as 
an acceptable updated alternative to the original withdrawn document. 

 

3.0 Regulation Governing Design and Performance of Ventilation 
Systems 

There is no legislation directly governing the design and performance of commercial kitchen 
ventilation systems. However other regulations do exist protecting the health and safety of 
the employees, food safety, and local amenity. There are numerous sources of guidance 
and industry standards available relating to design and performance of ventilation systems.  
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Building Regulation Part F provides the requirements for ventilation systems. For 
commercial kitchens, Part F refers to CIBSE Guide B section 3.6 which sets out the 
requirements for ventilation system in commercial kitchens. 

 

4.0 Site Location 

The proposed development is located on a vacant plot on Owl lane, Shaw Cross Dewsbury. 
The closest sensitive receptors are residential properties located to south east of the 
development which are at a distance of 12m (approximately) as seen in the image below 

 

 

Site Location 

The nearby receptors will influence the recommended odour control provision.  

The proximity of nearest sensitive receptors forms the basis of odour nuisance risk 
assessment which informs on the recommendations relating to odour control provision.  
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5.0 Assessment Criteria 

The following score methodology derived from defined standardised risk levels is suggested 
in the original DEFRA report and is unchanged in the new EMAQ+ version as a means of 
determining odour control requirements using a simple risk assessment approach.  
 
The total ‘significance score’ is used to determine the recommended odour control measures 
and techniques to be applied according to the severity of risk. 
 
The risk schedule carries the following sub-note: 
 

 ‘Note 1: A Planner may take a pragmatic view when assessing whether certain low 
risk kitchens require any odour abatement to be fitted. In reaching this decision the 
Planner may consider the nature of the food being cooked and/or the size of kitchen 
and/or its location.’ 

 
Table 1: Odour Risk Severity Assessment 
 

Impact Risk Odour Control Requirement 

 
Significance 

Score* 

Low to Medium 
 
High 
 
Very High 

Low level odour control 
 
High level odour control 
 
Very high level odour control 

Less than 20 
 
20 to 35 
 
More than 35 

* based on the sum of contributions from dispersion, proximity of receptors, size of kitchen 
and cooking type. 

 

The Defra and EMAQ+ Guides on the ‘Control of Odour and Noise from Commercial Kitchen 
Exhaust Systems’ contain an assessment procedure for identifying the potential risk of odour 
impacts from commercial kitchen operations.  The results of this risk assessment can be used 
to determine a suitable level of odour abatement to be installed into a commercial kitchen. 
 

The risk assessment for odours is split into the following four parts: 
 

 dispersion; 
 proximity to receptors; 
 size of kitchen; and 
 cooking type and grease loading. 

 
Each part is given a risk rating score and the total risk rating denotes the level of odour 
abatement which is likely to be required to prevent the kitchen from causing odour impacts.  
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The following sections of this report outline each part of the risk assessment in relation to the 
proposed McDonald’s Restaurant. 
 
 
6.0 Odour Control Assessment 

6.1 Dispersion 
 
The risk rating for dispersion relates to the conditions under which kitchen extraction 
emissions are discharged.  The relevant risk ratings described in the guidance are shown 
below.  The risk score is shown in parentheses. 

 VERY POOR (20) – Low level discharge, discharge into courtyard, or restriction on 
stack; 
 

 POOR (15) – Discharge not low level, but below eaves, or discharge rate below 10 
m/s; 

 
 MODERATE (10) – Discharging 1 m above eaves at a rate of 10-15 m/s; 

 
 GOOD (5) – Discharging 1 m above ridge at a rate of 15 m/s or more 

 
At the proposed restaurant, air extracted from the kitchen will be discharged vertically via a 
single high velocity terminal located level with the top of the plant screen in the location, and 
level with flat roof, taken as ‘eaves’ level. The risk rating for dispersion at the proposed 
restaurant is thus described as POOR. 
 
 
 
6.2 Proximity to Receptors 
 
The risk rating for proximity to receptors relates to the distance between the point of discharge 
of kitchen emissions and the nearest sensitive receptor locations.  Sensitive receptor locations 
may be residential properties, commercial premises or frequently used public open spaces.   
The relevant risk ratings described in the guidance are shown below.   The risk score is shown 
in parentheses 
 

 CLOSE (10) – Closest sensitive receptor is less than 20m from kitchen discharge; 
 

 MEDIUM (5) – Closest sensitive receptor is between 20 and 100m from kitchen 
discharge; 

 
 FAR (1) – Closest sensitive receptor is more than 100m from kitchen discharge. 

 

The risk rating for the proximity to residential properties is judged to be CLOSE as there 
are residential properties within 20m from the exhaust point as shown in section 4. 
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6.3 Size of Kitchen 

The risk rating for size of kitchen relates to the volume of food prepared by the kitchen and is 
described in terms of the capacity of the restaurant or take-away.   The relevant risk ratings 
described in the guidance are shown below.  The risk score is shown in parentheses 
 
 

 LARGE (5) – More than 100 covers or a large-sized take-away; 
 MEDIUM (3) – Between 30 and 100 covers or a medium-sized take-away; 
 SMALL (1) – Less than 30 covers or a small take-away. 

 
This restaurant has more than 100 covers, classing it as a LARGE sized kitchen. 
 

6.4 Cooking Type and Grease Loading 

The risk rating for cooking type and grease loading relates to the type of cooking 
methods employed in the kitchen and the type of food prepared.  The relevant risk ratings 
described in the guidance are shown below.  The risk score is shown in parentheses. 

 VERY HIGH (10) – Pubs (those serving a high level of fried food), fried 
chicken, burgers or  

 fish and chips; 
 HIGH (7) – Kebab, Vietnamese, Thai or Indian; 
 MEDIUM (4) – Cantonese, Japanese or Chinese; 
 LOW (1) – Most pubs, Italian, French, Pizza or Steakhouse. 

 

The McDonald’s Restaurant serves a high level of fried food and would be considered to 
have a VERY HIGH grease loading. 
 

The Defra/EMAQ+ Guides state: 

‘Odour control must be designed to prevent odour nuisance in a given situation. The 
following score methodology is suggested as a means of determining odour control 
requirements using a simple risk assessment approach. The odour control requirements 
considered here are consistent with the performance requirements listed in this report.’ 
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Table 2: McDonalds Restaurant Kitchen Odour Risk Assessment Summary 
 

Criteria Score Score Details 

Dispersion Very poor 20 Low level discharge, discharge into 
courtyard or restriction on stack. 

 Poor 15 Not low level but below eaves, or 
discharge at below 10m/s. 

 Moderate 10 Discharging 1m above eaves at 10-
15m/s. 

 Good 5 Discharging 1m above ridge at 
15m/s. 

Proximity of receptors Close 10 Closest sensitive receptor less than 
20m from kitchen discharge. 

 Medium 5 Closest sensitive receptor between 
20 and 100m from kitchen 
discharge. 

 Far 1 Closest sensitive receptor more 
than 100m from kitchen discharge. 

Size of kitchen Large 5 More than 100 covers or large 
sized take away. 

 Medium 3 Between 30 and 100 covers or 
medium size take away 

 Small 1 Less than 30 covers or small take 
away. 

Cooking type (odour 
and grease loading) 

Very high 10 Pub (high level of fried food), fried 
chicken, burgers or fish and chips. 

 High 7 Kebab, Vietnamese, Thai or Indian. 
 Medium 4 Cantonese, Japanese or Chinese. 
 Low 1 Most pubs, Italian, French, Pizza or 

steakhouse. 
TOTAL  40  

 
 
The overall odour risk rating of the restaurant is ‘very high’ and requires a very high level of 
odour control. 
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7.0 Recommended Odour Abatement Measures 

The Guides define a number of recognised odour abatement measures, to be used 
individually or in combinations to achieve levels of abatement rated ‘None’, ‘High’ or ‘Very 
High’, depending on configuration and on sizing and selection. 
 
Table 3: EMAQ+ Guide Abatement Classifications 
 

Abatement Type Level of Odour Abatement 

Panel and Bag None 

Panel, Bag and HEPA None 

Pre, Fine and Carbon Filter High 

Panel, Bag, HEPA and Carbon Filter. 
(Note: ‘Very High’ is the minimum level 
recommended for fried foods and concentrated 
cooking of burgers). 

High  - 0.1 to 0.2 Seconds dwell 

Very High  - 0.2 to 0.4 Seconds dwell 

Extreme - 0.3 to 0.8 Seconds dwell 

Panel, Bag, HEPA and Carbon Filter 
(As above) 
 

High to Very High (As above) 

ESP and Carbon Filter 
(As above) 
 

High to Very High (As above) 

ESP and Counteractant Medium to High 

ESP and UV/Ozone High 

 
 

In addition to the above, whilst the exhaust location is factored into the point scoring 
assessment method, the guidance additionally states that the discharge should: 
 

1. Discharge the extracted air not less than 1 m above the roof ridge of any building 
within 20 m of the building housing the commercial kitchen. 
 

2. If 1 cannot be complied with for planning reasons, then the extracted air shall be 
discharged not less than 1m above the roof eaves or dormer window of the building 
housing the commercial kitchen. Additional odour control measures may be required. 
 

3. If 1 or 2 cannot be complied with for planning reasons, then an exceptionally high 
level of odour control will be required 

 
Thus, if the flue cannot be extended to a height of 1m above the tallest building within 20m, 
then additional odour abatement may be required.  
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8.0 Odour & Grease Control Measures 

8.1 General 

The proposed odour and grease abatement system for this restaurant is consistent with the 
principles for ‘very high’ category odour control in the Defra/EMAQ assessment guide, but 
goes further by combining separate treatments from the guide to form a single bespoke 
comprehensive solution. 

This odour and grease control arrangement was trialled in a new McDonald’s Restaurant in 
Leeds City Centre, opened in December 2019, within a prestigious office development 
where a low level discharge over a pedestrian precinct was necessary. 

The kitchen extract at this Leeds store discharges via a shared plenum and sidewall louvre 
above the street and only the faintest occasional traces of odour are discernible actually 
within the plenum and none at street level outside. 

The success in removing all traces of odour at the trial store has resulted in the decision to 
apply this system in the most sensitive situations, including those where low level discharge 
is necessary, with confidence that cooking odours can be effectively contained and 
controlled and that nuisance from cooking odours will not occur.  

 

8.2 Treatment Stages 

Enhanced Efficiency Canopy Filtration 
Each item of cooking equipment (fryers and grilles) has local fume extraction by means of a 
low level extract canopy containing stainless steel removable and cleanable grease filters. 
In this instance, the standard ‘Hikatch’ baffle grease removal filters will be substituted with 
Plasma-clean ‘Coil Filters’ which have demonstrated improved grease removal efficiencies  
over the standard filters and have been used in grease and odour sensitive applications. 

The superior grease removal efficiency of these canopy filters reduces grease accumulation 
within the initial ductwork, removing the larger grease particles and leaving only smaller 
particles to carry on through the system. The remaining smaller grease particles are more 
effectively neutralised by the following stages than would be the case with the standard 
canopy filters. 

Note that the Leeds trial store did not include the Plasma-clean coil filters, but it has been 
decided to include them based on separate McDonald’s grease control technology trials 
where they proved to have superior grease removal properties to the standard filters and on 
previous experience where their implementation has been found to improve the 
effectiveness of ozone injection odour control treatment. 

Electrostatic Precipitator 
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2No. Purified Air ESP4500 electrostatic filters, in a double banked single pass arrangement, 
serve as ‘fine filtration’ for further removal of airborne grease particles which further reduces 
grease contamination, with only yet smaller grease particles passing through and these very 
much reduced particles are more effectively oxidised by the subsequent ultra-violet 
treatment stage than would otherwise be the case. 
The ESP4500 filters have a rated capacity of 2.1m3/s each, giving a total theoretical capacity 
of 4.2m/s for the two installed in parallel. This over-capacity represents a utilisation of 40% to 
86% of maximum rated capacity, depending on system operating point, which enhances the 
grease removal efficiency over longer time periods. This provides an opportunity to extend 
the time between service intervals, or to experience enhanced grease arrestance efficiencies 
whilst maintaining standard fixed service intervals. 

UV-C In-Duct Ultra-Violet Treatment 
2No. Purified Air UV-C 4500 in-duct ultra-violet lamp units, matched and closed coupled to 
the preceding ESP filters, with 2No. 8 lamp modules per unit are installed to oxidise the very 
small airborne grease particles having passed through the ESP filters (The number of lamps 
can be increased to 18 per unit, although 8 per unit was recommended and installed in the 
trial store). The direct close contact with the high intensity UV lamp sources causes a high 
oxidation impact on airborne grease particles. The high ozone levels produced by the UV 
lamps continues to act on any remaining grease particle and odours as they pass along the 
ductwork system for a minimum 2 second period before reaching the final carbon filter 
treatment stage.  

Experience with ozone injection odour control technologies, without direct lamp contact, has 
proven them to be significantly more effective when combined with moderately improved 
upstream filtration. This has been attributed to the fact that the larger grease droplets are 
removed by the upstream filtration and the ozone works more effectively on the remaining 
smaller droplet size which have a smaller volume to surface area ratio at these very small 
sizes and are effectively ‘zapped’ by the action of the ozone on the droplet surface. With the 
far higher level ESP ‘fine filtration’ stage upstream of the UV-C lamp ozone generation, the 
odour removal effectiveness increases correspondingly. 

The extract ductwork is sized and designed to ensure a minimum 2 second ‘contact’ period, 
at the maximum design exhaust air volume, between leaving the UV-C unit and reaching the 
carbon filters, as prescribed by the manufacturer. This contact period will naturally 
beneficially increase at times when the system operates at reduced air volumes through it’s 
normal load-based control strategy. 

Carbon Filters 
High concentrations of ozone in an occupied and confined space are hazardous to health, 
with safety limit guidelines published by the World Health Organisation. Concentration levels 
decay and dissipate rapidly when ejected to open air in a well ventilated space. 
Consideration is given to avoiding the potential for accumulation of discharged ozone in 
poorly ventilated enclosed wells or spaces. Particularly low lying spaces where accumulation 
is a possibility due to ozone being heavier than air and liable to migrate to and collect within 
these areas. 
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Activated carbon filters are very effective in removing ozone and are employed to remove 
any traces of unexpended ozone from the airstream following the 2 second contact period 
stage. 

The use of carbon filters is a long established and reliable means of odour mitigation in itself 
and therefore, in addition to the ozone removal function, it also serves to act on any residual 
cooking odours that may still be present after the preceding abatement stages. 

The Leeds trial restaurant adhered strictly to the Landlord specification requirements with the 
carbon filters selected to a 0.1 second dwell time which, without the UV treatment would 
classify the system as ‘high level’ odour control under the DEFRA/EMAQ+ guide. It has been 
decided to increase the dwell time to 2 seconds to provide further enhanced protection to 
‘very high’ level classification, even without the UV stage. 

The increase in carbon filter provision will provide further odour control security and prolong 
filter life. 

 

8.3 Discharge Arrangement 

The application of the multi-stage and highly effective odour abatement system allows the 
discharge of kitchen exhaust air in locations that would otherwise be considered unsuitable, 
such as above shopfronts over pedestrian pavements and in closer than normal proximity to 
sensitive receptors, providing the areas concerned are not enclosed and are open and freely 
ventilated. In addition to being suitable for the most sensitive situations, this system can be 
applied in less sensitive situations to provide a degree of comfort to interested parties that 
odour nuisance will not be experienced. 

In this instance the kitchen exhaust will terminate at the highest point of the building, level 
with the upper parapet screen, existing via an un-restricted vertical high velocity discharge 
terminal at a velocity of 15m/s at nominal design air volume flowrate, to provide the best 
possible effective dispersal of the exhaust air to atmosphere. 
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8.6 Kitchen Extract Schematic 

 

 

 

9.0 Maintenance 

McDonald’s Standard arrangement for maintenance is for quarterly changing of supply air 
system filters and six-monthly servicing. 

Kitchen extract duct cleaning is carried out in accordance with Building & Engineering Services 
Association Guide To Good Practice – Internal Cleanliness of Ventilation Systems TR19. 

Access doors are provided in the extract ductwork at minimum 1200mm intervals for cleaning 
purposes. 

Electrostatic precipitator filters are serviced every two months. 

UV-C lamps are cleaned every 2 months and typically replaced annually. 

Second stage carbon filters are typically replaced every six months, with the first stage filters 
being replaced with the existing stage two filters which are typically less depleted.  

Intervals for filter changing and duct cleaning may be increased or decreased depending on 
the particular store characteristics when they are apparent.  
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10.0 Conclusion 

An assessment has been carried out using the EMAQ+ (Formerly DEFRA) style Odour Risk 
Assessment method and concluded that the size of restaurant, nature of cooking, proximity 
of receptors and discharge will require a very high level of odour control. 

In recognition of the potentially very sensitive nature of the proposed restaurant location in 
relation to the nearby housing, it is proposed to provide odour control measures exceeding 
the assessment conclusions in order to provide a comfortable design margin over and above 
the minimum recommendations.  

The proposed grease and odour control measures exceed the requirements of ‘Very High’ 
control band and have demonstrated effective eradication of odours when used previously.  

The level of active odour control measures to be employed demonstrates McDonald’s 
Restaurant’s intent to adopt a best practice approach to avoiding the causation of nuisance. 
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