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FOREWORD

The Institute of Air Quality Management (IAQM) is
the professional body for air quality professionals
and acts as the voice of air quality in the UK, through
the development and publication of guidance on
matters of air quality and emissions, including odours.
The IAQM is committed to enhancing the
understanding and development of the science
behind air quality by promoting knowledge and
understanding of best working practices. Membership
of the IAQM is mainly made up of practising air
quality professionals working within the fields of air
quality science, air quality assessment and air quality
management. Most, if not all, of the assessment
approaches described here require some degree of
professional judgement from a competent and
suitably experienced air quality professional in order
to reach a conclusion on the overall significance of
the odour impact. Full membership of the IAQM —
the only professional body specifically for air quality
practitioners in the UK — can be evidence of such
competence and experience. Membership of some
other professional bodies having relevance to the
practice of air quality assessment may also provide a
degree of reassurance.

Odour is an issue that air quality professionals are
frequently required to assess, particularly in respect
to planning. Odour impacts may be assessed when
considering a planning application for an activity that
may release odours, or when a sensitive use is being
proposed near to an existing odorous process (known
as ‘encroachment’). Typical examples of potentially
odorous activities are sewage works, intensive animal
rearing, processing of animal remains, solid waste
management (for example composting), commercial
kitchens and some industrial processes (for example
manufacturing).

The assessment of odour for
planning

Some guidance on odour assessment is already
available from the Environment Agency (EA) and
Natural Resources Wales (NRW), the Scottish
Environmental Protection Agency (SEPA), and the
Northern Ireland Environment Agency (NIEA).
However, none of this specifically provides guidance
applicable for planning purposes. This IAQM
document has been prepared to assist practitioners
involved in odour assessment for planning. It is not
intended to replace existing guidance produced by
the environment agencies for environmental
permitting (EP) purposes, or where a specific
assessment method is already provided within
existing guidance.

The methodologies provided in this guidance could
be used as part of the evidence of potential for
Statutory Nuisance occurring, however, the
occurrence of Statutory Nuisance can only be
determined by a court or in relation to an
investigation by an environmental regulator (e.g.
Environment Agency or Local Authority).

The field of odour impact assessment is an evolving
and subjective science. It should be noted that
Inspectors’ decisions on past planning appeals,
though useful and often setting precedents, will have
been based solely on the evidence that was
presented to them, which may have been incomplete
or of a different standard to current best practice:
caution should therefore be exercised. The evidence
presented to justify a decision should be examined
carefully, and the base science presented should be
the main consideration when reviewing the outcome
of an appeal. This guidance describes what the IAQM
considers to be current best practice; it is hoped that
this will assist with and inform current and future
planning appeals and decisions.



This guidance is aimed primarily for use in the UK,
where the vast majority of IAQM members work.
However, it is recognised that the membership of
IAQM is international and that the guidance may be
applied elsewhere. Where this occurs, careful
consideration needs to be given to its applicability
where local approaches to odour assessment may be
significantly different.

This edition (2026) is the first full revision of this
guidance, which was originally published in 2014 with
a minor update published in 2018. As experience of
using the guidance develops and as further research
relating to odour becomes available, it is anticipated
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that further revisions of this document will become
necessary.

The use of some odour assessment tools in the UK
suffers due to the sparseness of published evaluation
of both the relationship of effects/annoyance to
exposure, and what level of exposure can be
considered to be acceptable. The IAQM is
particularly keen to hear of examples of the use of
these tools so they can be further evaluated, and the
presentation of such data to the air quality
community will itself improve the practice of odour
impact assessment.



1. INTRODUCTION

1.1 SCOPE AND PURPOSE OF THIS GUIDANCE
This guidance is for assessing odour impacts for
planning purposes. This document is not intended to
provide guidance on odour for environmental
protection or regulatory purposes (e.g. Environmental
Permitting, statutory nuisance investigations, etc.).
Specific odour guidance documents are available
from the EA!, SEPA? and NIEA’ to provide guidance in
relation to environmental regulation. Historically,
Defra*>¢ and the EA’ produced various other
guidance documents on odour, but these were
withdrawn in September 2017 and December 2025,
respectively. A version of Defra’s 2011 commercial
kitchen guidance has since been prepared by one of
the original authors for use.? Guidance from those
organisations also provides some background
information on odours, details of how odours are
measured and options for controlling odour
emissions. These subject areas are not repeated in
detail in this guidance document.

Odour can be an important issue for waste
management developments, wastewater treatment
works (WWTWs), commercial food preparation, some
industrial processes, and rural activities (e.g. intensive
livestock farming). The relevant Planning Authority
must consider whether a proposed development (an
odour source itself, or nearby new receptors such as
residential dwellings) will be a suitable use of the
land.

The planning system has the task of guiding
development to the most appropriate locations:
ideally, significant sources of odour should be
separated from odour-sensitive users of the
surrounding land (sensitive receptors), although the
characteristics of an area should be considered on a
case-by-case basis because distance alone is not the
only factor. Failing this, it may be possible to employ
control and mitigation measures to make a proposed
development acceptable from a land-use
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perspective. New proposals for such developments
may require an odour impact assessment to be
submitted, either as a standalone assessment or as
part of an Environmental Impact Assessment (EIA), to
accompany the planning application. This is often of
particular relevance for applications involving the
‘agent of change’ principle, such as the
redevelopment of former industrial areas to
residential dwellings.

Following the granting of planning consent, some
industrial or waste activities will operate under an
Environmental Permit, whereby ongoing pollution
control of many (though not always all) of the
operations will be regulated by the EA or other
agencies. National planning guidance requires that
the Planning Authority works on the assumption that
such pollution control regimes will operate
effectively. However, even with effective operational
pollution regulation in place, some residual odour can
remain, and there may be some situations where such
residual effects would make a development an
unsuitable use of land at its proposed location. For
sites that will be subject to an Environmental Permit
it is still necessary, therefore, for the Planning
Authority to consider at the planning stage whether
the proposed development at the site will be a
suitable use of the land; particularly in regard to the
likely residual effects of odour on nearby sensitive
users.

Finally, this guidance is limited to assessing the
effects of odour on amenity, not on health. Strictly
speaking, what we term odour is not really an air
pollutant at all; rather, it is the human olfactory
response (perception followed by psychological
appraisal) to one, or more often a complex mixture
of, chemical species in the air. Whilst such a
psychological response may include a perception of
impacts on health and wellbeing by individuals, these
chemical species may, or may not, have health
effects at the concentrations that trigger an odour



response; however, that is a separate matter and this
document does not provide guidance on the health
effects of odours.

1.2 A BASIC UNDERSTANDING OF ODOUR
1.2.1 The subjective nature of odour

Most odours are mixtures of many chemicals that
interact to produce what we detect as a smell. A
distinction should be made between odour-free air,
containing no odorous chemicals; and fresh air,
usually perceived as being air that contains no
chemicals or contaminants that are unpleasant (i.e. air
that smells ‘clean’). Fresh air may contain odorous
chemicals, but these odours will usually be pleasant in
character, such as freshly mown grass or sea spray.
Perceptions of an odour — whether it is found to be
acceptable, objectionable or offensive — are partly
innate and hard-wired, and partly determined
through life experiences, and therefore can be
subjective to the individual.

1.2.2 Odour exposure

Before an adverse effect (such as disamenity,
annoyance, or nuisance) can occur, there must be
odour exposure. For odour exposure to occur, all
three links in the source-pathway-receptor chain
must be present:

a) An emission source —a means for the odour
to get into the atmosphere;

b) A pathway — for the odour to travel through
the air to locations off site, noting that
anything that increases dilution and
dispersion of an odorous pollutant plume as
it travels from source to receptor (such as
increasing the pathway length) will reduce
the concentration or intensity at the
receptor; and

c) The presence of receptors (people) that
could experience an adverse effect, noting
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that people vary in their sensitivities to
odour.

These parameters for odour assessment are typically
referred to as the ‘FIDOL’ or ‘FIDOR’ factors. The
scale of exposure (the impact) is determined by the
FIDO factors (Frequency, Intensity, Duration and
Offensiveness, as described in Table 1.1). The
magnitude of the effect experienced is determined
by the scale of exposure (FIDO) and the sensitivity of
the receptor (L or R), denoting the location or
receptor, which is often taken to be a surrogate for
the sensitivity, and incorporates the social and
psychological factors that can be expected for a
given community. Figure 1.1 depicts how the human
appraisal of the FIDOL factors and social and
psychological factors determines whether an odour
has an adverse impact and an objectionable effect.

Different combinations of the FIDO factors can result
in different exposures at a location. For example,
odours may occur as a one-off, as frequent short
bursts, or for longer, less-frequent periods, and may
be said to give ‘acute’ or ‘chronic’ exposures
respectively. The SEPA Odour guidance?’ also gives a
framework for describing each of the FIDOL factors.

1.2.3 Adverse effects of odour

The odour effect we need to be concerned with is
the negative appraisal by a human receptor of the
odour exposure. This appraisal, occurring over a
matter of seconds or minutes, involves many
complex psychological and socio-economic factors.
Once exposure to odour has occurred, the process
can lead to adverse effects such as disamenity,
annoyance, and nuisance (see the Glossary for
definitions). As a response to these effects, it can also
lead to complaints.

Disamenity could be considered a negative element
that detracts from the overall character or
enjoyment of an area, but it is important to
emphasise the technical differences between
annoyance and nuisance?’
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w Annoyance — the adverse effect occurring industrial, trade or business premises and being

from an immediate exposure. prejudicial to health or a nuisance”.® The EPA 1990
contains no technical definitions of nuisance, such as
maximum concentrations, frequencies or durations of
odour in air and only the Court can decide whether a

® Nuisance — the adverse effect caused
cumulatively, by repeated events of

annoyance. legal Nuisance is being caused. It should be noted
A complicating factor is that as well as the technical that unless stated otherwise, this guidance uses the
definition, nuisance is also a term in law (e.g. phrase “odour nuisance” in a general sense.

Statutory Nuisance). The legal use of Nuisance has
preceded the technical definition of nuisance
described here. The definition of Statutory Nuisance
covers seven areas, and that which relates to odour is
: “any dust, steam, smell or other effluvia arising on

Planning policy’ requires that the effects of pollution
on health, the natural environment or general
amenity should be taken into account.

Table 1.1 Description of the FIDOL factors

Frequency How often an individual is exposed to odour

Intensity The individual’'s perception of the strength of the odour

Duration The overall duration that individuals are exposed to an odour over
time

Odour offensiveness  odour offensiveness describes the character of an odour as it relates
to the ‘hedonic tone’ (which may be pleasant, neutral or unpleasant)
at a given odour concentration or intensity. This can be measured
in the laboratory as the hedonic tone, and when measured by the
standard method and expressed on a standard nine-point scale, it is
termed the hedonic score

Location The type of land use and nature of human activities in the vicinity
of an odour source. Tolerance and expectation of the receptor. The
‘Location’ factor can be considered to encompass the receptor
characteristics, receptor sensitivity, and socio-economic factors
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Figure 1.1 - From odour formation to complaint®
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Loss of amenity or disamenity does not equate
directly to nuisance, and loss of amenity will often
occur at lower levels of odour exposure than would
constitute a nuisance. However, at present there are
no numerical standards or guidance that provide any
framework to distinguish loss of amenity from
nuisance.

Annoyance and/or disamenity can lead to complaint
action. However, a lack of complaints does not
necessarily prove there is no annoyance, or loss of
amenity. On the other hand, there needs to be an
underlying level of annoyance before complaints are
generated. Furthermore, people’s annoyance
responses can change over time. An individual’s
reaction to odours is influenced by a wide range of
factors including history of exposure. This is
important to bear in mind when interpreting odour
complaints. The complaints can, in rare
circumstances, represent a reaction to a single odour
exposure event. However, complaints are generally a
public expression of concern over odour exposure
that has been experienced over a much longer period
of time, leading to the incremental development of
annoyance. Once someone reaches the point of
annoyance, they may then start to complain about
odours that would not normally bother other
members of the population. The lesson is that
complaints in the present are likely to be strongly
associated with events in the past.

The assessment of odour for
planning

Oversized material at a green waste composting site.
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2. ASSESSMENT OF ODOUR

2.1 CONTENT OF AN ODOUR ASSESSMENT FOR

PLANNING

An assessment of the impact and resulting effects of

a
u

1.

n odour source on surrounding users of the land will
sually contain the following major elements:

A description of existing baseline odour
conditions (including complaints history) where
relevant;*

A description of the location of receptors and
their relative sensitivities to odour effects;

Details of potential odour sources (whether
existing or proposed), including the activities and
materials involved (including a brief outline of
quantities, durations, methods of handling and
storage, etc.) and the resulting potential for
generating odours, covering fugitive sources,
diffuse sources, and point sources as applicable;

A description of control/mitigation measures
incorporated into the scheme (including
management controls and, where appropriate,
engineering controls);

A prediction or observation (or combination of
both), using appropriate assessment tools, of the
likely odour impact and resulting effects at
relevant sensitive receptors, which should take
into account:

a. The likely magnitude of odour emissions
(after control by measures incorporated
into the scheme, if applicable);

b. The likely meteorological characteristics
at the site, particularly considering any

“ Noting that odours are not usually additive in their impacts

unless they are of a similar character.

local phenomena such as the potential
for katabatic flows;

c. The dispersion and dilution afforded by
the pathway to the receptors and the
resulting magnitude of odour that could
result;

d. the sensitivity of the receptors (See
Table 2.1); and

e. the potential cumulative odour effects
with any odours of a similar character
(e.g. if odours from kitchen waste are in
addition to an existing municipal solid
waste throughput).

Where odour modelling has been used, the
reports should contain full details of the input
data and modelling assumptions, settings and
defaults used to allow a third party to reproduce
the results;

Where odour effects are assessed as significant,
details of appropriate further mitigation and
control measures that could allow the proposal
to proceed without causing significant loss of
amenity;

The residual odour impacts and their effects (see
Box 2.1); and

A conclusion on the significance of the residual
effect, i.e. whether it is “significant” or “not
significant”.



Box 2.1 - Definitions of impacts and effects
used in this guidance

It is helpful to differentiate the terms “impact” and
“effect” when undertaking odour assessments. This
is particularly valuable when an odour assessment is
included in an EIA where it is required to provide an
assessment of likely significant effects. . In this IAQM
guidance, the following definitions are used:

«  Impacts — these are changes to the environment
attributable to the development proposal.

. Effects — these are the results of the changes
(impacts) on specific receptors, which account for
tolerance (e.g. in rural settings, the tolerance of
agricultural odours should be greater than in urban
settings).

. Receptors — are the users of the adjacent land,
which may vary in their sensitivity to odour.

An increase in odour levels (the impact) to a level of
annoyance (which considers the frequency and
duration) would therefore cause a particular effect
(e.g. loss of amenity) if the adjacent land use was
residential, and perhaps a lesser effect if the
adjacent land use was an industrial facility.

To make the predictions or observations in point 5
above, Air Quality Practitioners need to use at least

The assessment of odour for
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one odour assessment tool that takes the FIDOL
factors into account. A number of odour assessment
tools exist and will be considered later in this
guidance. Atmospheric dispersion modelling has a
very important role to play because it can (in
appropriate situations) forecast odour exposure over
a wide study area and over a long timeframe.
However, there are other assessment tools that can
complement modelling, or can —in certain
circumstances — be more appropriate than modelling.
Because the various assessment tools have different
applications, strengths and limitations, they are often
used in combination (see next section).

In the Methodology section of the report or ES
chapter, the Practitioner should justify the following:

1 Why the chosen odour assessment tools
have been used and why they are suitable for
the assessment in question; and

1 That the approach used is of a depth and
rigour consistent with the likely risk of
adverse effects.
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Table 2.1 - Receptor sensitivity to odours

For the sensitivity of people to odour, the IAQM recommends that the Air Quality Practitioner
considers the following general principles to identify where on the spectrum between high
and low sensitivity a receptor lies. In determining receptor sensitivity, examples below should
not be taken as prescriptive, and professional judgement is required to explain and justify the
sensitivity of receptors, taking account of the principles below and relevant local factors:

High sensitivity
receptor

Medium sensitivity
receptor

Low sensitivity
receptor

Surrounding land where:

- Users can reasonably expect enjoyment of a high level of amenity;
and

» People would reasonably be expected to be present here
continuously, or at least regularly for extended periods, as part of
the normal pattern of use of the land.

Examples may include residential dwellings including gardens,

hospitals and schools/education sites.

Surrounding land where:

- Users would expect to enjoy a reasonable level of amenity, but
wouldn’t reasonably expect to enjoy the same level of amenity as
in their home; or

+ People wouldn’t reasonably be expected to be present here
continuously or regularly for extended periods as part of the
normal pattern of use of the land.

Examples may include offices, commercial premises which do not

themselves represent a source of odours, retail premises, cemeteries

and playing/recreation fields.

Surrounding land where:

- The enjoyment of amenity would not reasonably be expected; or

« There is transient exposure, where the people would reasonably be
expected to be present only for limited periods of time as part of
the normal pattern of use of the land.

Examples may include commercial/light industrial premises which

may themselves represent a source of odours, heavy industrial sites,

farms, footpaths and roads.



2.2 GENERAL APPROACH TO ASSESSING ODOUR

EFFECTS FOR PLANNING
Being able to use the assessment tools and
understanding the meaning of the results are two
distinct skills. Most of the odour assessment tools
measure odour exposure (i.e. impact), or some other
parameter; very few of the tools measure the
resulting effect (e.g. annoyance or nuisance) directly,
and none measure disamenity specifically.
Nevertheless, planning policy™” requires that it is the
effects of pollution on health, the natural
environment, or general amenity that should be
considered. Furthermore, the EIA regulations require
that an assessment reaches a conclusion on the likely
significance of the effect. Therefore, an assessment
must go further than simply estimating the odour
exposure/impact and attempt to gauge the
magnitude of the effect resulting from that impact
on a receptor of a particular sensitivity. This is a
matter of judgement that cannot easily be defined by
scientific methods alone, and ideally requires a wider
societal or stakeholder consensus to be arrived at. It
is generally agreed that a high sensitivity receptor
subject to a large odour exposure will experience a
substantial adverse effect, and a low sensitivity
receptor subject to a small odour exposure will
experience a negligible effect. However, between
these extremes, the various combinations will give
rise to a gradation of effects for which no descriptor
terms have been universally agreed.

In this guidance, the IAQM describes a relationship
between the level of odour exposure (impact)
experienced by a receptor of a given sensitivity and
the magnitude of adverse effect that is likely to
result. This relationship for odour* impact is tailored
to the individual assessment tools or methods (e.g.
modelling, qualitative risk assessment, or sniff testing)
that has been used. It is necessary to ensure that the
result from whichever assessment tool is used is
properly matched up to the correct

* A different relationship may hold for other pollutants, e.g. dusts
or chemical species. For example, exposure to very toxic
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descriptor term (i.e. very large, large, medium, small,
or negligible exposure) on the exposure/impact scale
for that particular tool/method. The effects matrices
for different tools will not necessarily be identical,
and the overall effects should be considered for both
individual tools and multiple tools, forming an overall
judgement based on professional experience. This is
covered in detail in the later sections and appendices
of this guidance. The effects matrices will be kept
under review to benefit from the feedback of
affected or interested parties.

In each of the odour effects matrices within this
guidance (see Section 4.5, Appendix 1 and Appendix
2), consistent terminology is used to describe the
odour effects and allow consistent comparison of
findings from different assessment tools and
methods. The scale of odour effects defined in this
guidance document is as follows:

1 Negligible;
9 Slight Adverse;
 Moderate Adverse; and

9 Substantial Adverse.

Whilst the character of some odours may be
considered to be ‘pleasant’, it is not considered
appropriate to define an odour impact or effect from
a pleasant odour as beneficial and hence the
descriptors all default to adverse. For example, a
receptor exposed to pleasant odours from a bakery
would still be considered adverse if judged to be
greater than negligible. The exception may be where
an odour assessment examines reductions in odour
impacts and effects resulting from a project, scheme
or mitigation measure. In this case, the reduction in
odour exposure may be assessed and described as
‘beneficial’ relative to the more odorous baseline
position. In these cases, professional judgement
should be applied to explain and justify the

chemicals may cause a highly significant effect at even small levels
of exposure.
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judgement on the scale and significance of the
beneficial odour effects.

The EIA regulations require an assessment to reach a
conclusion on the likely significance of the predicted
effect. Where the overall effect is greater than “slight
adverse”, the effect is likely to be considered
significant. Note that this is a binary judgement:
either it is “significant” or it is “not significant”.
Concluding that an effect is significant should not
mean, of itself, that a development proposal is
unacceptable and the planning application should be
refused; rather, it should mean that careful
consideration needs to be given to the
consequences, scope for securing further mitigation,
and the balance with any wider environmental, social
and economic benefits that the proposal would
bring.

Poultry sheds.
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3. USING ODOUR ASSESSMENT TOOLS

3.1 THE NEED TO COMBINE ODOUR

ASSESSMENT TOOLS
The preference towards combining a number of
assessment tools to inform an assessment for
planning is a feature that often distinguishes odour
assessments from conventional air quality
assessments.

Some odour assessment tools are empirical —
observing the current odour impacts or effects, by
monitoring or by using community assessment
techniques. In contrast, other tools make use of a
“model” — a simplified version of the real situation —
to predict what the impact might be or compare
numerical outputs for different options. All odour
assessment tools, whether models or empirical
observations, have a degree of uncertainty associated
with their estimates of impact.

Models can range from a simple qualitative
representation of the Source-Pathway-Receptor (S-P-
R) concept, through semi-quantitative look-up tables
or screening nomographs, to quantitative
atmospheric dispersion models. From this point, the
term ‘modelling’ refers solely to the use of an
advanced atmospheric dispersion model.

Modelling is a valuable tool and plays a major role in
odour assessment. However, it is important to
remember that models, even though quantitative, are
a simplification of the real situation. If the model is a
good representation of the system in operation (the
odour release and its dispersion in the atmosphere)
and the assumptions and input data are reasonable,
then we can use models to make predictions of what
might happen. On the other hand, if these criteria are
not met (because, for example, odour impacts are
dominated by unpredictable, unplanned, or

accidental releases), then we simply end up predicting
the wrong answer very precisely! Even when the
model is a good representation of the real situation
and the assumptions and input data are reasonable,
the uncertainty for predictions from dispersion
modelling can be considerable. It is therefore useful
to use empirical, observational tools where they are
available and applicable, and combine these with
modelling where appropriate. In some instances,
results from observational tools can be used to
corroborate or check the reasonableness of the
predictions. However, it should be borne in mind that
many of the empirical tools themselves also have
considerable uncertainty associated with them.

Further drivers for using multiple assessment tools
within a study are:

1 The partly subjective nature of odour and
the wide differences that exist in population
response; and

1 The fact that there is no “silver bullet”
assessment tool that on its own provides an
unequivocal answer — results from each of
the different techniques tend to give
information only on some limited aspect of
the odour impact or effect.

Fortunately, these different assessment tools are not
mutually exclusive and using them in combination
can minimise individual limitations and increase
confidence in the overall conclusion. Best practice is
to use a multi-tool approach where practicable (Box
3.1 provides an example).



3.2 OVERVIEW OF THE ODOUR ASSESSMENT

TOOLS AVAILABLE
In this guidance, the assessment tools have been
grouped into either predictive or
observational/empirical (Table 3.1). This grouping
matches assessment requirements for the two main
scenarios that practitioners will be called on to
consider (i.e. a new odour source next to existing
receptors, or new development in the vicinity of an
existing odour source, which is commonly the case in
‘agent of change’ principle applications).

Appendix 1 provides further details on predictive
tools; and Appendix 2 provides guidance on sniff
testing, a key observational tool.

Each tool has its own strengths, limitations, and
applications for which it is better suited. Using tools
from both of these categories will usually improve
confidence in the conclusions reached.

The observational/empirical tools, by definition,
require some form of measurement of ambient
odour levels at sensitive receptors local to the
source. This is challenging due to:

1 The nature of odour exposure — it is
perceived over very short time periods (as
short as a few seconds), making most
conventional sampling periods (where the
sample is averaged over hours to weeks)
inappropriate;

9 The complex nature of odour — which is
likely to comprise a varying mixture of
odorous compounds; and

9 The difficulty of measuring odours in
ambient air — no analytical techniques can
currently match the sensitivity, speed of
response and breadth of application of the
human nose.
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These difficulties strongly influence the choice of
tools available to us to directly measure/observe
odour levels at receptors. The
observational/empirical measurement tools tend to
fall into two categories:

a) Conventional monitoring approach, where
the Practitioner makes the odour
measurements in the field, (e.g. using sniff
tests or chemical compound analysis); and

b) Community assessment approach, which
uses public responses as raw data (e.g. odour
diaries, community surveys, or complaints
monitoring).

It should be noted that it is not possible to monitor
ambient odour at receptors as the 98™ percentile of
T-hour mean concentrations: concentration
benchmarks expressed in this form are designed for
use with predictive dispersion modelling, not
monitoring.
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Box 3.1 - Example of multi-tool odour
assessment of site suitability

The benefits of the multi-tool assessment
approach are illustrated by the following example
— assessing the impact on proposed development
land around an existing odour source:

1 Monitoring (e.g. sniff tests) can give a
subjective measure of odour at specific
locations under the conditions prevailing at
the times and days of the sampling (see
Appendix 2);

I Complementing monitoring with dispersion
modelling provides greater spatial and
temporal coverage and the reasonableness of
the estimates from the model can be
compared with the observed (i.e. surveyed)
levels; and

I Modelling (and in most situations monitoring)
is only likely to characterise normal operations
of the odour source, whereas it is known that
unexpected events (e.g. breakdowns) and
abnormal operations at some facilities can
account for a significant proportion of high
odour episodes. If there are receptors in the
locality, analysis of historical complaints data
can provide an alternative perspective on the
impact that is inclusive of such unexpected
events and abnormal operations.



Table 3.1 — Summary of odour assessment tools
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Type

Predictive

/Empirical

Observational

Approach Tool End results

Qualitative Risk-based assessments A relative risk score or descriptor
using Source-Pathway- (e.g. negligible, low, medium or
Receptor concept high-risk impact)

Semi- Simplified modelling: Estimated concentration

quantitative

Quantitative

Screening models, look-up
tables and nomographs

Atmospheric dispersion
modelling with ADMS,
AERMOD etc., using source
terms that have been
measured by Dynamic
Dilution Olfactometry (DDO)
or using literature values

Computational Fluid
Dynamics (CFD) tools

Predicted concentrations (ou,./
m?), usually as 98 percentiles of
1-hour means

Image representation of

flow patterns or predicted
concentrations (ou./m?), usually as
98" percentiles of 1-hour means

Monitoring Sensory Sniff tests Odour exposure inferred from
of odour in measurements/observations of
ambient air intensity, frequency, duration,
offensiveness. See Appendix 2
for further guidance
Compound e.g. H,S, Measured concentration
measure- VOCs considering, measurement
ments analysis limitations
Actively Odour diaries Days (%) on which odour
using the detected above a given intensity
community
as the Community surveys % annoyed or % experiencing
“sensor” amenity loss
Passively Complaints analysis Frequency of complaints
using the taking into account validation
community of complaints and other
as the factors (such as locations of
“sensor” complainants, odour release

timings, meteorological
conditions, etc.)




3.3 SELECTING THE APPROPRIATE ODOUR

ASSESSMENT TOOLS
In designing the odour assessment strategy, the Air
Quality Practitioner needs to select odour
assessment tools that suit the study situation. It is
therefore normal practice for practitioners to consult
with the Local Planning Authority (and/or its air
quality specialists) and other statutory consultees to
gain agreement on the approach and methodology
that will be used. The air quality section of the
National Planning Practice Guidance (NPPG) notes
that “The scope and content of supporting
information is best discussed and agreed between
the local planning authority and applicant before it is
commissioned.”” For assessments of development
site suitability around existing odorous activities, the
process operator (e.g. a water company operating an
existing wastewater treatment works) may also have
an opinion (or their own guidance) on what should go
into the assessment, if they are not to dispute the
results and potentially object to the application at
planning. Ultimately though, it is up to the Planning
Applicant to decide on how much weight they wish
to give to the views of third-party organisations on
the approach they will be using, informed by the
professional judgement of their Practitioner.

The following stepwise approach may be used as a
guide:

Step 1— Predictive tools alone, or predictive tools
with empirical observations?

Some tools can only be used for certain scenarios, so
the first point to consider is whether the assessment
is of the impact of a proposed (i.e. future) odorous
development on surrounding receptors, or whether
the assessment is of the suitability of proposed
development land (e.g. for residential dwellings)
around an existing odour source:

1 For assessing the impact of a future odorous
development. No empirical observations will
be available (unless from a similar “surrogate”
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site that is currently operating) and odour
effects will need to be forecast using
predictive tools (e.g. qualitative risk-based
assessments, dispersion modelling); and

9 For assessing site suitability of proposed
development land (e.g. residential) around an
existing odour source: Where there is an
existing odour source, the odour effect
would normally be assessed using predictive
methods (which may be qualitative or
modelling) to complement observational
methods. Ideally, where we could make many
measurements spatially and temporally,
empirical observations alone would suffice
and would likely be preferred to a prediction.
However, that is rarely practicable within the
constraints of a planning application
timetable and budget. The compromise is to
use predictive methods (e.g. modelling) to
improve the spatial and temporal coverage
of limited empirical observations.
Nevertheless, in most circumstances at least
some observations (such as complaints
analysis and sniff tests) can usually be
accommodated even with the most time-
constrained application timetable.

Step 2 — Select suitable assessment tools

Having narrowed the choice to either predictive
assessment tools alone, or predictive plus empirical
tools, the next step is to select which of the tools are
well suited and to exclude any that are not suited or
practically available. More detail on this is given in
Appendix 1and Appendix 2.

Step 3 — Decide how many assessment tools are
needed

Next, the Practitioner must decide how many of
these tools are necessary to use in the assessment in



order to provide a robust body of evidence on which
to base the conclusion of impact. This should be
based on the potential of the proposed development
to cause, or experience, adverse odour effects:

1 If thereis a lower likelihood (risk) of adverse
odour effects, then a single assessment tool
may suffice and/or it may be more
qualitative than quantitative; or

1 On the other hand, if there is a higher
potential for adverse odour effects (e.g.
there are sensitive receptors relatively close
to a source of significant magnitude), then a
combination of assessment tools is more
likely to be required, to provide an adequate
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body of evidence. The tools are also likely to
include quantitative techniques.

This meets the requirements in the air quality section
of the NPPG for assessments to “be proportionate to
the nature and scale of development proposed and
the potential impacts”.’

Deciding on the potential for adverse odour effects
itself requires some initial assessment or professional
judgement. Often, the best approach is to carry out a
screening assessment (such as a qualitative risk
assessment) before deciding whether a more detailed
assessment is necessary, based on whether there is
likely to be a significant risk of an odour impact
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4. ODOUR BENCHMARK/ODOUR
ASSESSMENT CRITERIA

4.1 INTRODUCTION

Benchmark criteria exist for a number of odour
assessment tools. However, this section focuses on
numerical (concentration) assessment criteria
specifically for dispersion modelling studies and
examines:

9 Criteria that have been applied in the UK
and Europe;

1 Differences between amenity, annoyance
and nuisance;

1 Efficacy of absolute odour concentration
limits and limits based upon concentration
exceedance thresholds (the percentile
approach);

9 The underlying body of available technical
evidence from the UK and Europe;

I Criteria established in other countries; and

 Recommendations for the use and
application of criteria in odour assessments.

The latest EA odour guidance for permitting® does
not include a requirement for modelling at regulated
sites in preference of observational and risk-based
approaches to assessment. Whilst this is appropriate
for existing sources of odours, predictive modelling
remains a valuable tool for odour assessments for
planning, either to assess proposed odour sources
which cannot be observed, or for odour sources in
England not subject to EA regulation where there is a

* What this means in simple terms is that an odour concentration
of 5 oug/m? should not be exceeded for more than 2% of the

well-established practice for use of models, such as
wastewater treatment assets.

4.2 CRITERIA DEVELOPED IN THE UK & EUROPE
In 1993, during a Public Inquiry into a planning
application, an odour criterion of 5-10 ou/m?, as a 98"
percentile of hourly means over a calendar year* was
proposed by the applicant and accepted by the
Inquiry Inspector. This was based on Dutch odour
units which were double the standard European
odour unit. The inspector stated, as follows: “There
are no guidelines against which to assess odour
emissions. However, the technique (olfactometry)
defines a “faint odour” as one lying within the range
of 5-10 ou/m”. While a particularly sensitive person
could detect an emission level as low as 2 ou/m?, it
seems to me that adoption of a level of 5 ou/m? for
the appeal site proposals is both reasonable and

cautious” *

This criterion was proposed based upon data from
200 sites in the Netherlands and it is not clear what
the original source reference for this is.

The wording of the Inspector’s endorsement is
perhaps indicative of the relative novelty of odour
assessment at that time, in that it would appear that
the concept of the 98" percentile metric has not
been appreciated. While it is acknowledged that 5
ou/m?’ is designated as a faint odour, it can be the 2%
of hourly average odour concentrations above that
level that largely determine a population response.

hours in a year at any sensitive receptor outside the site
boundary, equivalent to approximately 175 hours per annum.



This was the first example of odour impacts being
discussed at length at a planning appeal. Since this
time, there have been a great number of planning
appeal case examples where odour impacts were
considered and discussed. Whilst some precedent
can be made from such decisions, each will have
considered odour impacts on an individual case basis.
As such, use of historic appeal decisions as evidence
or precedent in current odour impact assessments
should be applied with caution.

Results of studies and criteria published prior to the
publication and wider application of the CEN
Standard method (BSEN13725:2003) on olfactometry
should also be interpreted cautiously. There is an
important difference between the panel olfactory
results obtained using the Dutch “pre-standard” and
results obtained using current day olfactometric
procedures based upon the CEN Standard. Therefore,
with the implementation of the European standard
on olfactometry, the odour criterion unit has
changed to ouy/m’.

In practical terms, the scientific method of
determining a relationship between odour
concentration, frequency of occurrence and
annoyance or nuisance is to carry out an exposure-
response study, where the odour emissions from a
facility can be quantified, the local population is
interviewed, and their reactions to the odour are
characterised (such as those described in Appendix
2). It is then possible to postulate a relationship
between odour exposure (the concentration of
odour experienced by a member of the population)
and their response to it, in terms of annoyance.

Miedema & Ham" carried out an initial exposure-
response study, where odours arising from three
different types of sources (rapeseed oil production,
electrical wire insulation plant and a pig farm) were
considered. In this study, exposure was determined
by measurement of emissions and use of a dispersion
model, calculating the 98th percentile (C98) value of
hourly average odour concentrations. This was
combined with a questionnaire survey of the
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affected populations in the vicinity of the three
odour sources, which classified the degree of
annoyance felt by the respondent into five
categories:

Not annoying;
Just not annoying;

Just annoying;

1
1
1
1 Annoying; and

1 Very annoying.

A mathematical relationship was then established
between the level of odour exposure calculated by
the dispersion modelling and the percentage of the
interviewed population annoyed. The research
concluded the following:

1 Ata Css of 5 oug/m?, approximately 10% of
the interviewed population was annoyed or
very annoyed;

9 Differences in the nature of the odours from
the three sources had no effect upon the
level of annoyance;

1 Different responses to the character of
odours under previous laboratory test
conditions were not replicated in this study,
indicating that in the real world, differences
between odours may not be important;

1 It was concluded that, from the results of
the questionnaire survey, every industrial
odour was considered by respondents to be
out of place in residential areas; and

9 To set an odour standard, it was necessary
to decide what level of odour is just
acceptable.

Subsequent work in this area by Miedema et al' set
out to determine the relationship between odour
“pleasantness” and odour annoyance response, using
12 different odour sources. This study identified, using



two separate pleasantness scoring techniques, that
there were definite differences in response, in terms
of the levels of annoyance felt by respondents
between the odours.

Taking all 12 odours into account, a relationship
between the percentage of the population “highly
annoyed” and the Css value was determined by
various mathematical models, with regression
coefficients (r?) of between 0.838 and 0.897 (where 1
is a perfect match).

When the pleasantness scores were incorporated
into a model, the regression coefficients increased to
between 0.921 to 0.945, at Css odour concentrations
from 10 to 59 ou/m’.

The key conclusions were:

1 The percentage of the population highly
annoyed (%HA) by odours increases as a
quadratic function of the log of Cos and the
rate of increase in %HA was higher for the
less pleasant odours; and

I It was therefore concluded that further
work was required to more closely define
the relationship between odour annoyance
and odour pleasantness.

A study of 2,300 residents exposed to odours from
pig farms in the Netherlands was reported by
Bongers et al,” in which residents were subdivided
into three categories in order to incorporate
contextual factors into the odour dose-response
relationship. The subdivisions were those living in:

I “Non-concentration areas”, where the
number of pig farms was small;

1 “Concentration areas”, with no connection
with the pig production industry, where the
number of long-established pig farms was
high; and

1 “Concentration areas” with a direct
connection with the pig production industry.
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In summary, the study found that, perhaps
unsurprisingly, the population in non-concentration
areas were the most sensitive to odours, whilst those
who had an economic connection with the activity
were least sensitive.

The findings of this research were subsequently used
in the formulation of policy for the control of odours
from pig farming in Ireland,”® where the following
odour criteria were proposed, having previously been
developed and reported in 2002 Environment Agency
Guidance:**

1 Target value: Css, 1-hour = 1.5 oug/m’. The
target value provides a general level of
protection against odour annoyance for the
general public, aiming to limit the
percentage of people experiencing some
form of odour-induced annoyance to 10% or
less;

N Cos, 1-hour = 3.0 oug/m? — Limit value for new
pig production units; and

N Cos, 1-hour < 6.0 oug/m’® — Limit value for
existing pig production units.

It should be noted that in the UK, a criterion of 3.0
oug/m’ is typically applied to intensive livestock
installations (e.g. pigs, poultry).

4.3 POLLUTION CONTROL REGULATION AND

GUIDANCE
The original study outputs were also used to inform
the odour guidance for the EPR permitting regime in
England and Wales. However, in this case, the above
differential criteria were extended to apply as
benchmarks for a wide range of odours other than
those from pig farming. The means by which this
transformation was achieved is reported in an
Environment Agency R&D report.”® This involved the
categorisation of the hedonic tones of a range of
odours and relating these back to pig farm odours.



The guidance also contained advice to the effect that
the indicative criteria could be tightened, depending
upon local conditions (such as if the local population
has already become desensitised), by reducing the
criteria by 0.5 oug/m? in each case, although the
technical basis for this is not clear. Whilst not
explicitly mentioned in the document, it would
appear that the criteria could also be relaxed,
depending on local conditions. These criteria were
then carried forward into the EA’s Science Report.” It
is useful to note that the Css, 1-hour benchmark
concentrations were described as Indicative Odour
Exposure Standards, to be used as defaults where no
sector- or site-specific dose response relationships
had been carried out to provide more specific
benchmarks. In SEPA’s 2025 odour guidance’ they are
referred to as “indicative” criteria. However, in the
final version of the EA’s H4 odour guidance’ (now
withdrawn), the “indicative” label was not used, and
the criteria were simply referred to as Benchmark
Levels to help inform a judgement of unacceptable
pollution.

The annoyance potential of an unpleasant odour at a
given concentration will, in most cases, be higher
than that for neutral or pleasant odours. Practitioners
therefore may wish to consider specific
characteristics (e.g. hedonic tone and sensitivity of
the population) when determining an appropriate
odour impact benchmark.

4.4 WATER INDUSTRY GUIDANCE

Several water companies have set their own
assessment benchmarks and provided guidance on
odour assessment for their assets. These have usually
either adopted the 1.5 or 3.0 oug/m’ standard. Their
guidance also often sets specific requirements for
modelling, including the need for on-site odour
audits and field odour surveys.

Practitioners should liaise with the appropriate water
company to ensure that its requirements have been
considered when completing an odour assessment, as
well as the most appropriate up-to-date science.
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Table 4.1 7 Example 98 " percentile odour
benchmarks and offensiveness

4.5 RECOMMENDED ODOUR ASSESSMENT

CRITERIA FOR PLANNING
Odour assessment methodology, as it has developed
in Europe and UK over the last 40 years, has become
well-established. The predictive, quantitative
approach involves obtaining estimates of the odour
source emission rate, use of the emissions in a
dispersion model to predict 98" percentile of 1-hour
mean concentrations at sensitive receptors, and
comparison of these with criteria that have evolved
from research and survey work. At the present time,
this remains an accepted technique and the IAQM
supports this.

What is not entirely clear from the scientific data is
























































































































