Department of the

Environment

www.doeni.gov.uk




© Crown copyright 2012

You may re-use this information (not including logos) free of
charge in any format or medium, under the terms of the Open
Government  Licence. To view this licence, visit
http://www.nationalarchives.gov.uk/doc/open-government-licence/
or write to the Information Policy Team, The National Archives,
Kew, London TW9 4DU, or e-mail:
psi@nationalarchives.gsi.gov.uk.

This document/publication is also available on our website at
http://www.doeni.gov.uk/clean_neighbourhoods.htm

Any enquiries regarding this document/publication should be sent
to us at:-

The Clean Neighbourhoods and Environment Team
Goodwood House

6™ Floor

44-58 May Street

Belfast

BT1 4NN


http://www.nationalarchives.gov.uk/doc/open-government-licence/
mailto:psi@nationalarchives.gsi.gov.uk
http://www.doeni.gov.uk/clean_neighbourhoods.htm

CONTENTS Page

Part I: Background 5
1. Introduction and scope 5
1.1 The aims of this Code 5
1.2 Who this Code is for 6
1.3 The status of this Code of Practice 7
1.4 What this Code of Practice applies to 8
2. An overview of the problem 10
3. Legal framework 11
3.1 Control of odour by statutory nuisance provisions
including “best practicable means 11
3.2 Sewage treatment works subject to other

statutory controls 14
3.3 Planning controls and amenity 15

3.4 The Utility Regulator and price controls on NI Water 17

Part Il: Assessment of odour nuisance from sewage

treatment works 20
4 What is Odour? 20
4.1 Introduction 20
4.2 How we sense odour? 20
4.3 The characteristic attributes of an odour 20
4.4 Characteristics of odour from sewage treatment

Works 22
5. When does odour become a nuisance? 24
5.1 Terminology: nuisance, offensiveness and

annoyance 24
5.2 Odour as a statutory nuisance 25
6. Odour complaints 32
6.1 The role of odour complaints in district council
Regulatory control 32
6.2 Odour complaints action procedure for district

councils 33
6.3 Complaints monitoring and assessment 34



Part Ill: Control of odour from STWs 37

7. Main approach and structure of Part Il 37
7.1 The main approach 37
7.2 The application of odour control measures at sewage

treatment works 38

8. Avoiding nuisance — site
Management/practice applying to all

sewage treatment works 42
8.1 General 42
8.2 Good housekeeping 44
8.3 Plant performance, maintenance, inspection and

Operator training 45
8.4 Odour complaints action procedure for NI Water 49
9. Enhanced odour control measures 50
9.1 The general approach to resolving odour complaints 50
9.2 The steps in the Good Practice Approach 53

10. Annex A Statutory Nuisances (Appeals) Regulations
(Northern Ireland) 2012 66



PART 1

Background

1.0 Introduction and scope
1.1 The aims of this Code

Odour from the majority of sewage treatment works is regulated by
district council Environmental Health Officers under the statutory
nuisance provisions in Part 7 of the Clean Neighbourhoods and
Environment Act (Northern Ireland) 2011 (the 2011 Act). Under
the statutory nuisance regime there is a defence available in the
event of either an appeal against an abatement notice, or
prosecution for having contravened, or failed to comply with, an
abatement notice, for statutory nuisance on industrial, trade or
business premises, of having used “best practicable means” (see
Section 3.1 below) to abate the nuisance (this is notwithstanding
that abatement action might still be taken by the district council to
serve an abatement notice whether or not prosecution for
contravention etc. of it is undertaken).

Although the achievement of zero odour around sewage treatment
works may not be possible in all circumstances, there are many
different means that can be used to abate odour nuisance from
sewage handling facilities which include sewage treatment works,
sewage pumping stations, storm water storage tanks and sludge
treatment centres.

The aims of this Code of Practice are threefold:

o To provide a framework under the statutory nuisance regime
in Northern Ireland within which the appropriate regulators
and NI Water can operate, to minimise the likelihood and
impact of nuisance from odours.

o To provide practical advice and a framework for district
council Environmental Health Officers who enforce the
statutory nuisance regime.

o To set out for the public what they can expect during an
investigation of a complaint of odour nuisance from sewage
treatment works.



1.2 Who this Code is for

This Code of Practice is for all stakeholders involved with, and
affected by, odour from sewage treatment works including:

Environmental Health Officers:

Part | of this Code of Practice gives an overview of the problems
and issues which may arise when checking for, or assessing a
complaint of, statutory nuisance from odour from a sewage
treatment works.

Part Il is written to assist district council Environmental Health
Officers with, and inform the public about, the investigation and
assessment of statutory nuisance from odour from sewage
treatment works.

Parts Il and Il of the Code of Practice are written to assist
Environmental Health Officers considering enforcement action
against odorous works.

The public:
Odour complaints usually arise from members of the public.

Parts | and Il of this Code of Practice seek to better inform the
public of the possible sources of odours and the complaints
procedures they can expect NI Water and district council
Environmental Health Officers to adhere to, and to give them
assurance that their views are taken seriously.

Part Il shows the public the complexity of the task that
Environmental Health Officers and NI Water may sometimes face,
and gives an indication of how statutory nuisance from odour can
be addressed.

This Code explains that there will be limits to the abilities of
regulators and NI Water to prevent or reduce odours, and that in
most cases some minor odour must sometimes be expected from
sewage treatment works.



Sewage treatment works operators:

NI Water has the responsibility and ability to put in place the
measures to control or abate odour problems from its plant.

Part 11l of this Code of Practice describes a framework for NI Water
to meet this responsibility.

It is acknowledged that adherence to this Code of Practice may not
result in zero odours around a sewage treatment works under
every circumstance. In cases where further abatement of odour
needs to be effected, there may nevertheless come a point where
the cost may be thought disproportionate to the abatement to be
achieved or commercially prohibitive — in any event the abatement
required by Environmental Health Officers cannot exceed that
which is financially practicable. This issue may thus be central to
the determination of the abatement measure to be put in place and
may underpin NI Water’s “best practicable means” defence if it is
prosecuted for contravening an abatement notice.

This Code of Practice provides NI Water with a framework through
which it can apply good practice. This Code sets out the process
by which an opinion on what constitutes “best practicable means”
for a site might be formed.

It is not possible for this Code to state what will constitute “best
practicable means”, as this is for the Courts to decide when an
abatement notice is appealed against, or a prosecution is brought
for contravention or failure to comply with any requirement of an
abatement notice without reasonable excuse. “Best practicable
means” may vary on a case by case basis.

Planning:
This Code of Practice outlines issues which should be taken into
consideration by the planning authority and developers when
considering land use.

1.3 The status of this Code of Practice

This is a voluntary Code of Practice in that the Department does
not currently have the power to give statutory approval to Codes of



Practice on odour nuisance. Its purpose is to inform both NI Water
and regulatory agencies and set out good practice in administering
existing legislation within the statutory nuisance provisions within
Part 7 of the 2011 Act.

This Code of Practice is based on the state of knowledge and
understanding at the time of writing. This Code of Practice may be
amended from time to time to keep abreast of new developments.

It is important to understand that in a case of statutory nuisance
from odour, it is up to NI Water to demonstrate that appropriate
odour control measures have been used. NI Water may issue its
own guidance on what it considers appropriate means of control in
the generality of cases, and how to apply these means to site-
specific circumstances. This guidance will need to be framed so
that NI Water can anticipate and plan to avoid statutory nuisance.
Regulators will need to see that this guidance and the plans
effected by NI Water meet the legislative requirements for statutory
nuisance. When Environmental Health Officers are satisfied that a
statutory nuisance exists or may occur or recur, the application by
NI Water of the provisions of this Code and any supporting
guidance cannot be taken to ensure a defence in any particular
case. The Courts will decide, in a prosecution for the
contravention of, or the failure to comply with, an abatement notice
for statutory nuisance, whether measures taken by NI Water in any
particular situation are or are not “best practicable means” for the
site in question.

1.4 What this Code of Practice applies to
Type of nuisance

This Code of Practice focuses on odour nuisance, although many
of the general principles (and in particular the step-wise Good
Practice Approach referred to in paragraph 9.2) can be applied to
any other type of statutory nuisance, such as noise and insects.

Type of plant

This Code of Practice applies to all sewage treatment works and
other facilities where sewage is contained or handled (but not
sewers) to which the statutory nuisance provisions of the 2011 Act
apply. This Code of Practice applies first and foremost to odour



nuisance from sewage treatment works themselves, rather than to
the wider sewage network. However, where plant processes,
equipment or other sources of odour from sewage treatment works
are found at other points in the network, this Code of Practice is
intended to apply.

Regulated works

This Code of Practice supports the regulation of odour under the
statutory nuisance regime. This Code of Practice applies only to
sewage treatment works and/or plant and operations at sewage
treatment works that are not currently subject to environmental
regulation under other specific legislation relevant to odour.

For example, parts of a relatively small number of sewage
treatment works fall under the Integrated Pollution Prevention and
Control (IPPC) regime and are regulated by the Northern Ireland
Environment Agency under the Pollution Prevention and Control
(PPC) Regulations. This Code of Practice does not apply to those
sites and/or plant and operations at those sites, though NI Water
and regulators of these installations may, nevertheless, find this
document a useful reference.

Where Integrated Pollution Prevention and Control applies,
statutory nuisance does not. This avoids double jeopardy. For
the avoidance of doubt, whatever is covered by the IPPC
regime is not covered by this Code of Practice.

Existing works and planned works

This Code of Practice applies to all operating facilities and makes
no distinction between older works and recently built works. It is
recognised that, compared to installing engineering controls at new
works or during major upgrades, retrofitting odour abatement
measures at existing works is usually more difficult and more
costly. For the avoidance of doubt, the “baseline measures” of
odour control in this

Code of Practice should apply at all sewage treatment works.
Further works should be applied on a risk-basis where there is a
risk of odour nuisance. If further means of odour control in
reaction to complaints are found to be not applicable to a particular
works, it is because NI Water has concluded and can demonstrate
to the Courts that “best practicable means” are already being



applied if NI Water appeals against an abatement notice. There
should be no presumption against using odour control
measures at older plants.

This Code of Practice is not intended as a design guide for
planned sewage treatment works, although it is relevant where
existing works are being up-rated or extended. In many cases,
planning permission will be needed for such development, and NI
Water should consider the impact of odour from the site as a
whole. It is unlikely that the statutory nuisance provisions in the
2011 Act would be used for “green field” sewage treatment works
at the planning stage, and accordingly this Code of Practice would
not normally apply to yet-to-be built sewage treatment works.
Nevertheless, it is expected that for planned new sewage
treatment works, or planned substantial changes to an existing
sewage treatment works — particularly in sensitive areas — NI
Water will want to anticipate potential odour problems and build in
more of the odour control means from the outset, rather than rely
solely on using the provisions of this Code based on reacting to
complaints which could lead to retro-fitting of controls. Further
information is given in Section 3.3 on the interface between
planning and odour nuisance.

2.0 An overview of the problem

2.1 Sewage is produced as a by-product of human existence
and numerous industrial processes and is odorous by nature.
Although made up primarily of water, sewage contains various
other biological and chemical materials which, if released in an
uncontrolled manner to the environment, are capable of causing
pollution. Over the centuries the treatment of sewage has
developed at defined locations to which it is delivered via a system
of sewers. The production, transmission and treatment of raw
sewage releases odour.

In general, older sewage treatment works were not designed
specifically to limit odour in the area immediately surrounding the
site boundary and many of these sites were built in areas that were
then (if not now) remote from sensitive receptors. NI Water does,
however, take account of odour and generally operates works so
that odour nuisance is controlled within the capability of the works
processes. Now, in many instances, housing and other
developments have significantly encroached on the land around
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sewage treatment works which were originally remotely sited. This
increases the number of people likely to be impacted by sewage
works odour. Additionally, the public’'s awareness and expectation
of a better environment has increased as has the belief that
complaint can lead to action, particularly with a privatised industry.

The implementation of the Urban Wastewater Treatment (UWWT)
Directive during the 1990s has been a key environmental driver in
requiring improvement of sewage treatment plant and discharges.
There has been a surge in investment in the construction of new
and upgraded treatment works to meet the requirements of this
Directive, some in odour-sensitive locations. There has also been
an increased tendency to pump sewage further, to larger works
considered more efficient. Pumping sewage over long distances
encourages anaerobic conditions in contrast to the usual aerobic
conditions found in gravity sewers and leads to an increased
likelihood of septicity, which can result in risk of odour. There are
also a number of other legislative drivers that may potentially result
in higher levels of treatment than required for the Urban
Wastewater Treatment Directive.

An overview of the sewage treatment works process and the
potential and likely causes of odour problems at sewage treatment
works are described elsewhere.

3.0 Legal framework

3.1 Control of odour by statutory nuisance provisions,
including “best practicable means”

The control of odour nuisance from sewage treatment works relies

upon the statutory nuisance regime detailed in Part 7 of the 2011

Act, which is enforced by district councils.

Statutory nuisance is a term in law. This regime requires a district
council to check its district periodically for actual and potential
statutory nuisances, and places a duty on a district council to issue
an abatement notice when satisfied that a statutory nuisance
exists or may occur or recur. The abatement notice will require the
execution of such works and other steps necessary to abate the
nuisance or restrict its occurrence or recurrence, and must specify
a timescale. Where the statutory nuisance is one falling within
section 63(1)(d) — “any dust, steam, smell or other effluvia arising
on industrial, trade or business premises and being prejudicial to
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health or a nuisance” — which includes odour at sewage treatment
works, the 2011 Act provides a defence for NI Water upon
prosecution before the Courts for his contravening, or failure to
comply with, an abatement notice, to demonstrate that the “best
practicable means” have been used to counteract or mitigate the
effect of statutory odour nuisance (in similar circumstances, “best
practicable means” can be pleaded before a court of summary
jurisdiction in an appeal against an abatement notice: Statutory
Nuisance (Appeals) Regulations (Northern Ireland) 2012 (2012 No.
) (copy attached at Annex A).

The interpretation of “best practicable means” is described at
subsection 63(13) of the 2011 Act as:

a) “practicable” means reasonably practicable having regard
among other things to local conditions and circumstances, to the
current state of technical knowledge and to the financial
implications;

b) the means to be employed include the design, installation,
maintenance and manner and periods of operation of plant and
machinery, and the design, construction and maintenance of
buildings and structures;

c) the test is to apply only so far as compatible with any duty
imposed by law;

d) the test is to apply only so far as compatible with safety and
safe working conditions, and with the exigencies of any emergency
or unforeseeable circumstances;’.

“Best practicable means” are the methods employed to mitigate
the effects of certain statutory nuisances. In effect, where a
statutory nuisance is found to exist on industrial, trade or business
premises, but it is an irreducible result of a necessary activity
where those responsible have used the “best practicable means”
available to them to reduce its impact, there can be no conviction
for contravening, or failing to comply with, an abatement notice (or
court order under section 67 of the 2011 Act) issued for statutory
nuisance (or an appeal against service of an abatement notice
may be upheld).

12



The “best practicable means” are not fixed and may change, for
example, with advances in abatement or process technology.

Of course, a statutory nuisance may well also be an “ordinary”
nuisance at common law, in which case it may still be possible for
tort proceedings to be brought by persons aggrieved by the
common law nuisance, but without recourse to the streamlined
procedures, or the requirement for district council intervention and
enforcement that distinguish statutory nuisance.

“Best practicable means”, when used in an appeal against an
abatement notice, or as a defence to prosecution, is determined by
the Courts on a case-by-case basis and will be specific to the site
In question. In some cases, what is considered “best practicable
means” for one works may represent “best practicable means” for
a comparable process elsewhere, but it will be for NI Water to
demonstrate that the methods it has employed are “best
practicable means” for that site, and for the Courts to decide if they
agree that this is the case.

Further guidance is included in Part Il of this Code of Practice on
the investigation and assessment of odour problems. The
procedures and controls outlined in this Code of Practice
(particularly in Part 1ll) establish an approach to dealing with
statutory nuisance from odour. However, compliance with this
Code cannot guarantee that the Courts will agree with NI Water
that “best practicable means” are being employed, should NI
Water demonstrate that it has complied with the provisions of this
Code and Guidance.

Under section 65 of the 2011 Act, an Environmental Health Officer
cannot delay issuing an abatement notice once “satisfied” that a
statutory nuisance exists or may occur or recur. Therefore, this
Code cannot require an Environmental Health Officer, once that
person is “satisfied” that a statutory nuisance exists or may occur
or recur, to delay issuing an abatement notice until “best
practicable means” is proved or otherwise. Nor can this Code
require an Environmental Health Officer to pin-point sources of or
reasons for odour — it is sufficient for him to attribute statutory
nuisance from odour to a “premises”.

This Code seeks to set up practices that avoid court cases and
encourage the adoption of approaches that satisfy all stakeholders
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and allow effective regulatory function. The view taken by an
Environmental Health Officer might be considered unsatisfactory
by NI Water. Even so, Environmental Health Officers will generally
try to work NI Water to agree a course of action on an informal
basis before taking formal enforcement action. District councils
and NI Water are encouraged to work together to avoid court
action.

An abatement notice once issued may simply require abatement
without specifying works or other steps necessary. It should allow
sufficient time for action to be taken by NI Water, which might
include staged implementation to achieve economical and
sustainable solutions. In addition, an abatement notice should
where possible support the minimal use of non-renewables and
minimal energy impact. These objectives complement the use of
cost-benefit assessments that NI Water is required to carry out by
the Utility Regulator, and aim to produce socially beneficial and
sustainable solutions.

In circumstances where a district council is of the opinion that
prosecution (for failure to comply with the requirements of an
abatement notice) under subsection 65(9) of the 2011 Act would
afford an inadequate remedy, subsection 67(7) of that Act allows
injunctive action to be taken. This would entail a district council
taking proceedings in the High Court and circumvents the “best
practicable means” defence at subsection 65(13).

Section 70 of the 2011 Act also allows any person aggrieved by
the existence of a statutory nuisance to seek an order from a court
of summary jurisdiction requiring the abatement or cessation of the
nuisance, and to prohibit its recurrence.

3.2 Sewage treatment works subject to other statutory
controls

This Code of Practice is intended to apply to those sewage
treatment works that are not currently subject to environmental
regulation under other legislation. A relatively small number of
sewage treatment works fall under the Integrated Pollution
Prevention and Control (IPPC) regime and are regulated by the
Northern Ireland Environment Agency (NIEA) under the Pollution
Prevention and Control (PPC) Regulations. Whereas regulation by
the statutory nuisance regime is largely (though not entirely)
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reactive (it allows action where a nuisance exists, or is likely to
exist or recur), the powers under Integrated Pollution Prevention
and Control regime are proactive and enforced by a system of
licensing and permitting of processes, with conditions put in place
for all aspects of the design, operation and management of the
processes.

The Pollution Prevention and Control Regulations require that
certain operations for the treatment of waste be subject to the
Integrated Pollution Prevention and Control regime. The definition
of installations, subject to these controls, included in the Pollution
Prevention and Control Regulations (Northern Ireland) 2003 (2003
No. 46) are outlined below:

(a) The disposal of hazardous waste (other than by incineration or
landfill) in a facility with a capacity of more than 10 tonnes per day.

(b) The disposal of waste oils (other than by incineration or landfill)
in a facility with a capacity of more than 10 tonnes per day.

(c) Disposal of non-hazardous waste in a facility with a capacity of
more than 50 tonnes per day by —

(i) biological treatment, or

(ii) physico-chemical treatment.
For the avoidance of doubt, it should be reiterated that
this Code of Practice does not apply to sites subject to
the IPPC regime. This section has been provided for
background information only.

3.3 Planning controls and amenity

The planning and pollution control systems are separate but

complementary systems of control and regulation designed to

protect the environment from harm as a result of development and

related operations.

Planning control focuses primarily on:
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e whether the development itself is an acceptable use of the
land rather than on the control of the processes or substances
involved; and

e regulating the location of the development in order to avoid or
minimise adverse effects on people, the use of the land and
the environment.

The Department considers that the planning system should not be
operated so as to duplicate the statutory responsibilities of other,
more appropriate, pollution control agencies. The planning
authority must make its planning decisions on the basis that the
pollution control regimes will be properly applied and enforced.

Planning controls interface with the issue of odour from sewage
works in two ways.

New sewage treatment works (and often improvements to existing
sewage treatment works) require planning permission. For those
sewage treatment works subject to the Integrated Pollution
Prevention and Control regime, the pollution control regimes will
ensure that control measures are implemented to avoid the
causing of odour annoyance.

However, this Code of Practice is concerned with those sewage
treatment works not subject to Integrated Pollution Prevention and
Control. For those works, which are the subject of a planning
application, the planning authority may consider imposing planning
conditions on any decision to require inclusion of odour control
measures and to establish appropriate operating conditions.

In the assessment of planning applications, the planning authority
must have regard to the development plan, so far as it is material
to the application, and to any other material considerations such as
NIW’s Odour Encroachment Policy. Planning policies on land use
and other planning matters are contained within Planning Policy
Statement (PPS) documents issued by the Department, and not by
this Code of Practice. Of particular relevance is Planning Policy
Statement 11 entitled “Planning and Waste Management”.

Secondly, there is the issue of proposed or actual development

close to sewage works (often termed “encroachment”). Policy
WMS5 of Planning Policy Statement 11 states that planning
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permission will only be permitted where the following criteria are
met:

o it will not prejudice or unduly restrict activities permitted to be
carried out within the waste management facility; and

o it will not give rise to unacceptable adverse impact in terms
of people, transportation systems or the environment.

It goes on to say that “planning applications involving land within
the vicinity of waste water treatment works will not be approved
where there would be a loss of amenity from odour nuisance”.
Such development may be affected by odour from the works and a
statutory nuisance created where it did not exist before.
Encroachment of odour-sensitive development around sewage
treatment works can lead to significant problems, with existing
sewage treatment works becoming subject to complaints, perhaps
for the first time. At the same time, people in the area who may be
affected by statutory odour nuisance need protecting by their
district council whose responsibility it is to enforce the abatement
of statutory nuisances. The occupiers of any new development
are likely to expect and demand high amenity standards and this
could result in complaints. Differing circumstances between
individual works makes a standard distance “cordon sanitaire”
difficult. However, individual buffer zones can offer a practical
means of preventing the exacerbation of existing problems and the
occurrence of new ones. The operational and complaints history
of a sewage treatment works and other potential odour issues
should be detailed in the consultation response from the
Environmental Health Department of the relevant district council as
part of the consultation process with the planning authority in the
assessment of the planning application and will be carefully
considered by the planning authority before permitting new
development in the immediate vicinity (assuming a record exists,
given that development may not previously have occurred).

3.4 The Utility Regulator and price controls on NI Water

The Utility Regulator (the Northern Ireland Authority for Utility
Regulation) is the economic regulator of NI Water. The Utility
Regulator is a non-ministerial Government Department working
with the Northern Ireland Executive and the quality regulators (the
Northern Ireland Environment Agency and the Consumer Council
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for Northern Ireland to ensure that NI Water provides customers
with “a good-quality, efficient service at a fair price”.

The Utility Regulator consults widely on the issues that affect water
and sewage price regulation and odour abatement is no exception.
The Utility Regulator can be expected to develop its regulatory
policy in relation to odour control and abatement.

The Utility Regulator’s primary duty is to make sure that NI Water
is able to carry out and finance its functions under the Water and
Sewerage Services (Northern Ireland) Order 2006 (2006 No.
3336). As part of this duty the Utility Regulator reviews price limits
for water and sewage periodically. Price limits for charges to
customers are set to provide sufficient revenue to finance NI
Water’s spending on capital expenditure and its day-to-day
operations. The Utility Regulator consults widely during the price
review process to gain feedback on customers’ views on proposed
investment and evidence of customer support for investment in
enhanced service levels.

As with the many pressures for maintaining and enhancing the
service, and the business risk faced by NI Water, the Ultility
Regulator will seek to ensure that a proper balance is struck
between the general public interest, as represented by water
customers’ bills, the private interests of those affected by a
particular set of operations of NI Water, and the financial risk
carried by NI Water itself.

As part of this process, in order to determine the impact that
proposals for reducing odour levels should have on water and
sewage price limits, the Utility Regulator will challenge NI Water’'s
proposals including requiring a robust cost-benefit justification for
each significant proposal to abate odour. The Utility Regulator
also requires NI Water to show that its proposals are no more than
Is reasonably required, by using a staged approach to
implementation wherever practicable.

The Utility Regulator cannot challenge or supplant the decisions of
Environmental Health Officers. The Utility Regulator has to
determine the reasonable balance of cost and risk between NI
Water and its customers generally. The Utility Regulator considers
that a robust cost-benefit assessment, taking a risk-based
economic approach and due note of environmental sustainability
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objectives, is a necessary component of this process. There may
be cases where the conclusions of a robust cost-benefit
assessment coincide with other assessments, such as those of the
Environmental Health Officer or the Courts. The process will
expose cases where the statutory nuisance assessment demands
expenditure beyond what is considered by NI Water or the Utility
Regulator to be cost-beneficial and the Utility Regulator will need
to take this factor into consideration. The cost-benefit process will
also enhance regulators’ understanding of the social and
environmental value to be derived from particular odour abatement
proposals and from such proposals generally. This knowledge will
assist the legislature in determining priorities for social and
environmental improvements.

It is not the case that approval by the Utility Regulator is required
before works to address statutory nuisance can be undertaken by
NI Water. The role of the Utility Regulator does not affect the legal
status of the statutory nuisance or abatement notice. If an
abatement notice has been issued, then NI Water has a legal
obligation to comply with it, and NI Water commits an offence if it
fails to comply with or breaches the abatement notice without
reasonable excuse, unless it is overturned by a court on appeal or
withdrawn by a district council. In addition, some measures to
address statutory odour nuisance may have very little cost impact
and need not affect customer bills. In addition, NI Water has
access to a variety of funding mechanisms apart from “additional
funding” through customer bills, e.g. direct funding by the
Department for Regional Development, reallocation of resource
priorities, efficiency gains, borrowing and profits. NI Water may
need to fund abatement measures and invoke the regulatory price
adjustment mechanisms that may be available to it.

The regulatory requirements of the Utility Regulator and, in
particular, the use of cost-benefit assessment aligns closely with
the project-specific analysis that NI Water should use to assist the
selection of what it considers an appropriate degree of odour
abatement or control, and the cost-effective assessment needed to
select the best value measures to meet the abatement objective.
Where this assessment concurs with the view of the Courts, NI
Water will have anticipated “best practicable means” to the
satisfaction of that regulator.
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PART Il

Assessment of odour nuisance from sewage treatment works
4.0 What is odour?

4.1 Introduction

An odour can be due to a single chemical species in the air; it can
be due to a dominant odorous chemical species among many
other essentially non-odorous substances; or it may be a mixture
of several or many substances, some or all of which may be
odorous. Some odours are more unpleasant than others and have
more potential to cause offence or nuisance. Itis necessary to
have an appreciation of how we perceive odour, and how several
characteristics of odour are interlinked in order to understand the
potential for offence and nuisance.

4.2 How we sense odour

Odour is perceived by our brains in response to chemicals present
in the air we breathe. Odour is the effect that those chemicals
have upon us. Humans have a sensitive sense of smell and can
detect odour even when chemicals are present in very low
concentrations. Most odours are a mixture of many chemicals that
interact to produce what we detect as an odour. The human sense
of smell is caused by an interaction between molecules in the air
and receptor cells located in the nose. These cells are attached to
the olfactory bulb, which lies at the top of the nose, at the base of
the brain. The direct connection between the olfactory organ and
memory and emotional centres of the brain goes some way
towards explaining the often-emotional response to odours and the
way in which they can often be evocative.

4.3 The characteristic attributes of an odour

The following interlinked sensory characteristics are conventionally
used to describe how we perceive an odour.

(i) Odour concentration and intensity

Concentration
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This is the amount of odour present in a given volume of air. For a
known, chemical species this can be expressed either as the
volume of that compound per unit volume of air (e.g. parts per
million , or parts per billion) or the mass of that compound per unit
volume of air (e.g. milligram’s per cubic metre, or microgram’s per
cubic metre). However, most odours are complex mixtures of
compounds and for these a different measure of concentration is
needed. Convention is to use European odour units per cubic
metre of air). This is the number of repeated dilutions needed with
a fixed amount of odour-free air or nitrogen, until the odour is just
detectable to 50% of a panel of trained observers, following strictly
the requirements of the European Standard for the technique of
olfactometry.

Intensity

This is how an individual person perceives the magnitude
(strength) of an odour, going from faint to strong. A standard
method exists for ranking intensity on a scale from faint to strong
by a panel of trained observers. Although intensity increases with
concentration, there are two important points to be borne in mind:

Firstly, an odour can smell stronger than another odour present at
the same concentration. This is because odours have different
“specific intensities”. Secondly, the relationship between odour
intensity and concentration is logarithmic and an increase or
decrease in concentration will not always produce a corresponding
proportional change in odour strength as perceived by the human
nose. This has important implications for control. An odour with a
strong intensity at low concentrations may cause odour problems
even at low residual levels. For example, increasing the
concentration of an odorous chemical or mixture by a factor of 10
may only increase its perceived intensity by a factor of 2.
Conversely, if a site is causing odour pollution in a community,
abatement equipment may have to reduce odour concentrations at
the sensitive receptors by 90% in order to halve the intensity of
odour they perceive.

Odour character
This is basically what the odour smells like. Odour character or

guality is that property that identifies an odour and differentiates it
from another odour of equal intensity. For example, ammonia gas
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has a pungent and irritating smell. The character of an odour may
change with dilution. Odour is characterised by either the degree
of its similarity to a set of reference odours or the degree to which
it matches a scale of various “descriptor” terms. The result is an
odour profile. Examples of odour descriptor terms include “fishy”,
“cabbage-like”, “almond” or “fruity”. These can be useful for
pinpointing an odour’s source from a complainant’s description.
They can also be useful in pointing to likely key chemical

compounds contained in the odour.
Hedonic tone, unpleasantness and relative-offensiveness

Hedonic tone is the degree to which an odour is perceived as
pleasant or unpleasant. Such perceptions differ widely from
person to person, and are strongly influenced, among other things,
by previous experience and emotions at the time of odour
perception. This is related to (but not synonymous with) the
relative pleasantness or unpleasantness of an odour. A standard
method exists for ranking hedonic tone on a scale ranging from
very pleasant (score of

+ 4, e.g. bakery smell) through neutral to highly unpleasant (score
of — 4, e.g. rotting flesh) by a panel of trained assessors. It has
been observed, however, that outside of the laboratory this
parameter can be subject to substantial variations between
individuals. Furthermore, some odours may be pleasant when
weak but unpleasant when strong, or when exposure is frequent.
Because it is a quantitative measure, odour concentration is used
in a number of assessment tools (see Section 5.2.2). Some
additional terms are used to characterise particular odour
concentrations, such as:

o the odour detection threshold - the concentration of any
specific chemical or mixture at which it can be ascertained
that an odour is present, i.e. the level that produces the first
sensation of odour; and

o the recognition threshold - the concentration at which an
odour becomes recognisable is generally higher than the
odour detection threshold.

4.4 Characteristics of odour from sewage treatment works

4.4.1 Typical odorous species
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There are many chemical compounds that have been detected in
sewage treatment works odours. In addition to hydrogen sulphide
and other pollutants such as ammonia, there are a wide variety of
organic sulphides and organic nitrogen based compounds along
with some oxygenated organic compounds and organic acids.

In addition to these compounds, there are many potential
substances which may be released depending upon the quality of
the influent, for example if it includes industrial effluent. The range
of contaminants potentially present in industrial effluent is
extensive but those which are likely to be of concern are already
odorous liquids (such as wastewater from food production), warm
effluent which may accelerate anaerobic conditions and volatile
organic compounds such as solvents and petroleum derivatives.

The primary odours from sewage treatment works are biogenic
due to the degradation of organic matter by microorganisms under
anaerobic conditions. The development of anaerobic conditions in
sewage is often referred to as “septicity”. Septicity can be onset
by elevated temperature, high biological oxygen demand, high
sulphate levels and the presence of reducing chemicals.
Anaerobic activity leads to the production of methane, hydrogen
sulphide, ammonia, organic sulphur, thiols (mercaptans), amines,
indole and skatole. During the fermentation phase of anaerobicity,
volatile fatty acids, alcohols, aldehydes and ketones can be
produced.

However, odour which is not typical of anaerobic conditions can
also be generated by other mechanisms in a treatment works
including:

o volatile substances in the influent such as petroleum
derivatives, solvents;

o air stripping of volatile compounds and odours particularly
from industrial effluent often at inlet works or during aeration;

o aerobic odours — which are often described as a ‘musty’
odour; and

o ammonia odour from reactions after liming of sludge’s or
when sludge’s become re-wetted.
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4.4.2 Hydrogen sulphide

Hydrogen Sulphide is often referred to as the cause of odour from
sewage treatment works. Whilst hydrogen sulphide may be a
principal component of the odour cocktail, there are other
compounds which cannot be ignored. Because it is relatively easy
to measure, Hydrogen sulphide is often used as a target indicator
for odour but there are important limitations to this technique.

5.0 When does odour become a nuisance?

5.1 Terminology: statutory nuisance, offensiveness and
annoyance

A number of terms are used to describe the impacts of odour,
including statutory nuisance, annoyance and offensiveness. Itis
important to understand where the differences and similarities lay.
Odours amounting to a nuisance are likely to be offensive, but
offensiveness is not an obligate characteristic of nuisance.

A statutory nuisance from odour is an odour arising on industrial,
trade or business premises that has been assessed by an
Environmental Health Officer as being “prejudicial to health or a
nuisance”. In effect, a statutory nuisance is such that it prevents
someone from enjoying his own property (nuisance) or has
prejudicial health effects on a normally healthy person or persons
in the area. Statutory nuisance does not depend on the number of
complaints, though this is likely to be a factor the Environmental
Health Officer takes into account in making his assessment. A
statutory nuisance may be found to exist, or be likely to occur or
recur, with only one complaint, or even none.

The term “offensiveness” of an odour encompasses the factors
that determine whether an odour has an objectionable or offensive
impact. It includes the frequency, intensity (and therefore
concentration), duration, hedonic tone/character, along with the
location. Once the odour detection threshold has been exceeded
(on an individual level) the offensiveness of a particular odour will
be related to its perceived intensity and its hedonic tone.

Although some odours are classified by their hedonic scores as
highly unpleasant and others as very pleasant, it should be
remembered that all odours have the potential to be statutory
nuisances, depending on such factors as concentration, duration
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and frequency of exposure, the context within which exposure
takes place (e.g. at meal times, when feeling unwell) and other
factors unique to the individual. So, for example, an odour with
guite a pleasant hedonic score could be perceived as a statutory
nuisance if exposure is, for example, frequent and at high
concentration.

“Offensiveness” is a term used in the Pollution Prevention and
Control Regulations (Northern Ireland) 2003 (2003 No. 46), which
include “emissions as a result of human activity which...cause
offence to any human senses” in their definition of “pollution”
(regulation 2(1)). The Northern Ireland Environment Agency has
given special consideration as to how the endpoint of odour
“offence” may be anticipated, measured and assessed and this
leads on to the concept of “annoyance”. The point at which
pollution in the form of offence to the sense of smell is occurring is
the point at which there is “reasonable cause for annoyance”. The
aim of odour control is therefore to ensure there is “no reasonable
cause for annoyance”. This benchmark criterion of “no reasonable
cause for annoyance” does not necessarily equate to no
complaints - it is designed to be a level of exposure that a high
proportion of the exposed population, with normal sense of smell,
finds “acceptable” on a long-term basis. Conversely, the lack of
complaint should not necessarily imply the absence of an odour
problem, as there will be an underlying level of annoyance before
complaints are made. It must be stressed that the criterion of
“no reasonable cause for annoyance” does not apply to
statutory nuisance, and is not the relevant benchmark for this
Code of Practice. Nevertheless, it is helpful to mention the
concept in order to understand the differences.

5.2 Odour as a statutory nuisance

5.2.1 Factors suggesting whether an odour is a statutory
nuisance

Just because an odour is perceived as offensive does not
necessarily mean it is a statutory nuisance. Neither does an odour
have to be perceived as offensive in order to be a statutory
nuisance. However, there will come a point with increasing
offensiveness where statutory nuisance is more likely to be
caused.
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A decision must be made on at what point a smell becomes
“prejudicial to health or a nuisance”. The judgement on whether a
statutory nuisance is occurring should be founded on common
sense, and should be reasonable in all the circumstances
(although the judgement will also be informed by legal
precedents). The factors proposed in guidance to help an
Environmental Health Officer determine whether a noise problem
amounts to a statutory nuisance can also be applied to odour, as
for any other potential statutory nuisance.

Table 1 below outlines the “FIDOL” factors that are useful in
determining “offensiveness, and the factors that should be taken
into account when assessing a case of potential statutory odour
nuisance. The FIDOL factors are frequency, intensity (and
therefore concentration), duration, relative offensiveness (hedonic
tone/character) and location, along with any aggravating
characteristics. Although an odour does not have to be offensive
in order for it to constitute a statutory nuisance, there are
similarities between the criteria.

Table 1: Relating odour offensiveness to statutory nuisance

The "FIDOL" factors Factors Comments

determining determining

offensiveness Statutory Nuisance

Frequency (How Frequency (How Even an odour with
often an individual is | often an individual is guite a pleasant
exposed to odour) exposed to odour) hedonic score can
be perceived as a
statutory nuisance if
exposure is frequent.

At low
concentrations a

rapidly fluctuating
odour is more
noticeable than a
steady background,
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l.e. is an aggravating
factor.

Intensity (The
perceived strength of
the odour,
proportional to
concentration)

Level of odour

Factors are
equivalent

Duration (The length
of a particular odour
event. Duration of
exposure to the
odour)

Duration

Factors are
equivalent

Offensiveness
(relative)/character

(Offensiveness is a
mixture of odour
character and
hedonic tone at a
given odour
concentration/

intensity)

Type of odour

An odour need not
be offensive to
constitute a statutory
nuisance. Odour
from sewage
treatment works may
be experienced as
offensive because of
its source

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 characteristics
of the
neighbourhood
where the odour
occurs

The sensitivity of the

complainant

Factors are
essentially

equivalent

Statutory nuisance
uses the concept of
the average,

27




reasonable person

5.2.2 Tools for estimating odour significance

The first stage in determining whether the odour constitutes a
statutory nuisance is to assess the impact of the odour on the
complainant of the odour, taking into account the factors
summarised in Table 1. In the first instance, this assessment can
be made simply by visiting the complainant. There are in addition
a number of tools which may support this process, which are
summarised in Table 2. Each of these tools has its own
advantages and limitations that must be taken into account when
considering an effective assessment strategy. For example, some
of these techniques are predictive, while some tools may be able
to draw inferences on historical events. Some of the techniques
are qualitative, whilst others give quantitative, numerical data.

It is very difficult to predict when a situation will lead to a statutory
nuisance. Many tools involving prediction (e.g. modelling) are less
effective for the endpoint of statutory nuisance than they are for
the Pollution Prevention and Control endpoint of “no reasonable
cause for annoyance”. However, real-time tools (e.g. direct
sensory assessments in the field using the “sniff test”) and
retrospective techniques (e.g. complaints monitoring) are likely to
be very effective.

It is important not to look at these tools/techniques in isolation.
They work best when brought together. Confidence in the
conclusions can be increased by using multiple assessment tools.

Table 2: Main tools available to estimate the significance of
odour

Confidence Tool Comments
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Qualitative

Complaints
monitoring

- the level of
complaints from
surrounding

sensitive receptors.

Factors to be taken
into account should
include:

» The “quality” of a
complaint
hypersensitive

individuals,
vexatious complaints
from individuals);

* The volume of
complaints against
the alleged
nuisance;

* The frequency of
complaints against
the alleged
nuisance;

* Repeat complaints
against the alleged
nuisance;

» The frequency of

odours, e.g. isita

one-off event or a
regular occurrence?

» Knowledge of
potential sources on
the sewage

treatment works -
tie-up with any plant
problems

and wind direction
from sewage
treatment works and
complainant,
distance of
complainant from
site;
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» Knowledge of
potential sources
other than the

sewage treatment
works, to allow
assessment of
whether the sewage
treatment works is
the likely source or
not.

Refer to Section 6.1
for more details. A
documented
complaints
procedure is
required — see
Section 6.2.

Qualitative

Population surveys,

odour diaries, etc.

See Section 9.2,
Step 9 for further
details.

Semi-quantitative

Field odour
assessment using
“sniff test”

In practice this is
likely to be the main
tool used by
Environmental
Health Officers to
corroborate odour
impact. A standard
VDI method exists
for an offensiveness
test.

Quantitative

Computer dispersion

modelling

Really intended as a
predictive tool to
assess the impact of
proposed plant.

30




Requires the input of
source emission
data that may not be
easily available to

Environmental
Health Officers.
Allows comparison
with numerical odour
standards — see
Section 5.2.3.1 for
advantages and
disadvantages of
this.

Quantitative

Ambient air quality
monitoring at the

receptors

This is very difficult
to carry out in a way
that enables valid
conclusions to be
drawn. Also
requires the use of
numerical odour
standards — see
Section 5.2.3.1 for
advantages and
disadvantages of
this. Note that
dynamic

olfactometry
cannot be used for
ambient

monitoring.

5.2.3.1Numerical air quality standards for use with modelling

and monitoring

If computer dispersion modelling or ambient monitoring is carried
out as a tool to estimate the significance of the odour, quantitative
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results will be obtained and it will be necessary to compare these
against some kind of numerical acceptance criterion. There is no
statutory limit in Northern Ireland for ambient odour concentration,
whether set for individual chemical species or for mixtures.
However, some guideline limits and custom-and-practice
standards have been used in some circumstances. A summary is
given below. Though these may be indicative of a nuisance, they
are not definitive.

Odour concentration guidelines for specific compounds

Guideline values for limiting odour annoyance have been
published by the World Health Organisation (Air Quality Guidelines
for Europe, World Health Organisation, Second Edition, 2000,
ISBN 92), but these are for a small number of single compounds
rather than compounds in mixtures.

Ambient concentration guidelines set in Odour Units

Mixtures of odorous compounds need to be measured in
concentration units of European odour units per cubic metre of air.
There are no mandatory numerical standards set in the UK in such
odour concentration units for ambient air, although some “custom
and practice” guideline values have been used for assessing the
odour impact predicted by computer dispersion modelling. It is not
possible to use olfactometry to carry out ambient monitoring of
odours at the sensitive receptors themselves to compare with the
guideline standards.

5.2.3.2 Acceptance criteria for use with other odour
assessment tools

Where odours cannot be measured or predicted in a quantitative
way, comparison with a numerical concentration benchmark is not
possible. Other ways must be found of assessing the significance
of the odour.

For field odour assessments carried out using the “sniff test”, an
existing standard method exists. The odour intensity is recorded
on the VDI scale (ranging from 0 = no odour to 6 = extremely
strong) every 10 seconds over minimum 30 minute period at each
location. This provides short-term information on frequency,
intensity and duration factors.
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There are two approaches to dealing with sniff test data: the first
takes into account only whether the odour is recognisable - no
additional weighting is given to intensity. The frequency of
recognisable odour is calculated and compared with a frequency
limit value. No statutory frequency limit has been set in the UK,
although a frequency limit of 10% for residential and mixed areas
and 15% for trade and industrial zones has been used in other
European countries. The alternative approach involves
additionally logging the intrinsic nature or odour character of the
odour (such as fishy, sewage, bakery, etc), using a table of
general odour character descriptions. The investigator can then
summarise the overall impact (offensiveness) of the odour at the
receptor.

For complaints monitoring, refer to Section 6.3 for assessing the
significance of the odour.

6.0 Odour complaints

6.1 The role of complaints in district council regulatory
control

District council Environmental Health Officers have a statutory duty
to take reasonable steps to investigate complaints of nuisances in
their district.

There are two important aspects to odour complaints. Firstis a
mechanism for dealing with complaints in a fair and objective way.
This should be by an odour complaints action procedure. Receipt
of a complaint is often the first indication an Environmental Health
Officer will have that there is a possible odour problem with a site.
It is important that complaints are properly and systematically dealt
with, and acted upon. Section 6.2 describes the essential
components of a complaints action procedure for district councils.

Secondly, the monitoring of complaints is an important tool for
assessing the level of odour offence (as described in Section

5.2.2.). Complaints monitoring and assessment is explained in
Section 6.3.

6.2 Odour complaints action procedure for district councils
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District councils should have in place a procedure specifying how
any complaints will be administered, validated and progressed.
This should show who is responsible for dealing with the different
aspects of the complaint. For example:

o where in the district council are complaints to be directed to
as a point of central contact;

o who in the district council has management responsibility
for ensuring complaints are assessed and dealt with;

o who in the district council has technical responsibility for
dealing with complaints including their significance, for
liaison with NI Water on progress (from acknowledgement
of complaint to resolution where assessed as a nuisance)
and is responsible for liaison with other stakeholders;

o what steps the Environmental Health Officer will follow from
receipt of a complaint to a decision on whether or not odour
statutory nuisance exists or may occur or recur.

It is important that the complaints assessment procedure is as
objective as practicable. Ideally, the Environmental Health Officer
and NI Water would each come to the same conclusion on
whether the complaint indicates a significant odour problem.
However, it is the statutory duty of the Environmental Health
Officer to determine whether or not a statutory nuisance exists or
may occur or recur. This statutory duty cannot depend on NI
Water's agreement. Indeed, agreeing that such a problem exists
might be interpreted as admitting liability for statutory nuisance on
the part of NI Water, which might be an unreasonable expectation.

NI Water should also be taking action to address odour
complaints, and this is dealt with in Section 8.2.

6.3 Complaints monitoring and assessment

Complaints are a very important indicator of community
dissatisfaction (although not the only one). Complaints monitoring

Is a very useful tool in assessing whether statutory nuisance is
being caused. It has a place, therefore, in any odour assessment,
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bearing in mind that odour assessment tools work best when
brought together, and confidence in the conclusions can be
increased by using multiple assessment tools.

It is best to think of complaints as monitoring data. It is necessary
to develop a strategy to optimise the quality of the data, bearing in
mind that it is difficult to dictate where the complaints will go,
whether multiple complaints will occur, and whether someone who
Is annoyed will complain or not. It is also necessary to think about
how the complaints data will be interpreted once received. Some
of the issues that need to be considered when assessing
complaints, or monitoring levels of complaints, are outlined below.
However, this is a developing field and future research work is
likely to contribute further to understanding.

Volume of complaints - consideration needs to be given on how
to give due weight to the volume of complaints against the alleged
nuisance. It may not be sufficient to assess nuisance simply by
counting up the total number of complaints. For example, 50
complaints from the same person might be handled differently to
50 complaints from different people. Judgement should be used
as to the character of various complaints.

It is important to recognise that absence of statutory nuisance
does not necessarily equate to no odour complaints at all, and in
some circumstances an odour may be assessed by an
Environmental Health Officer as being a statutory nuisance in the
absence of any complaints. It is not possible to define an absolute
threshold level of complaints that will be indicative of statutory
nuisance. That will depend on whether evidence gathered on the
alleged facts from those affected, and an assessment of those
complaints, plus any accompanying investigation, concludes that
the odour is prejudicial to health or a nuisance, taking into account
the FIDOL factors and those other criteria used for assessing
statutory nuisance. The FIDOL factors are frequency, intensity
(and therefore concentration), duration, relative offensiveness
(hedonic tone/character) and the location, along with any
aggravating characteristics. Factors used in assessing statutory
nuisance include frequency, intensity, duration, character, local
environment, time of day, impact, and sensitivity of sufferer.

Factors affecting human response - response to an odour varies
greatly from individual to individual. Every community will also
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have individuals who are more sensitive or find any detectable
levels of wastewater odours objectionable. For a particular odour,
approximately 2% of the population are likely to be hypersensitive
and 2% anosmic (unable to detect any odour). The existence of a
small percentage of hypersensitive individuals and the possibility
of vexatious complaints adds to the difficulty of assessing whether
complaints are indicative of statutory nuisance. It should be noted
that statutory nuisance relies on the concept of the average,
reasonable person. It is not designed to take account of
hypersensitive individuals. In addition to sensitivity, adaptation to
the odour is an important factor affecting human response. This is
of course as relevant to an Environmental Health Officer
investigating a complaint as it is to a member of the public.

Distorting factors - there are many reasons why persons
suffering from odours might not complain. Possible reasons
include:

o a lack of confidence that a complaint will bring about any
improvement;

o fear of attacks against their reputation;
o uncertainty over whom to complain to;

o concern for unintended consequences such as a lowering of
property values if the problem were to feature prominently in
the press.

To be able to use monitoring of complaints as an effective
assessment tool, barriers to complaints need to be lowered
whenever possible.

On the other hand, a district council should be aware that, whilst
organised campaigns probably indicate a serious local problem,
they may also distort the conclusions drawn from complaints
monitoring. An investigating Environmental Health Officer may
wish to contact the Consumer Council for Northern Ireland in case
there is supporting evidence to help assess the due weight to give
to complaints of odour nuisance. An absence of supporting
evidence does not mean that no complaints have been made, as
not all complainants would think to contact the Consumer Council
for Northern Ireland. Neither does an absence of supporting
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evidence mean that a statutory nuisance does not or will not exist.
A presence of supporting evidence may, however, help the
assessment process.
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PART Il

Control of odour from sewage treatment works
7.0 Main approach and structure of Part Il
7.1 The main approach

The main philosophy behind Part Il of this Code of Practice is that
NI Water should use appropriate means to prevent odour
nuisance, and (where that is not possible) to abate odour
emissions with the aim of ensuring that the nuisance is minimised.
The appropriate means to control potential or actual statutory
odour nuisance should be “best practicable means” so far as NI
Water is able to identify it (bearing in mind that only the courts are
able to decide authoritatively whether a particular measure meets
the defence of “best practicable means” for a given situation).

“Best practicable means” may include:
o the general management of the sewage treatment works;

o the design, installation and maintenance of plant, buildings
and structures;

o the operation of the sewage treatment works and its
processes;

o engineering solutions, e.g. containment, enclosure with
venting and end-of pipe treatment (e.g. disperse and dilute,
or abatement).

In anticipating what “best practicable means” might be, NI Water
should take into consideration local conditions and circumstances,
the current state of technical knowledge, and the financial
implications so that the costs do not become commercially
prohibitive and the measures required remain practicable. “Best
practicable means” will vary from site to site, so it may be that the
local conditions at some sites will require relatively little action, and
much more action may be necessary at others. It makes sense for
NI Water to implement remedial measures in as cost-effective a
way as it can and, though such an evaluation is not part of
determining "best practicable means", it is nonetheless likely to be
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useful in the cost-benefit exercise which the Utility Regulator will
want to see.

This Code of Practice describes: -

() What “baseline” management practices should be
adopted, proactively, at all sewage treatment works where
there is a material likelihood of causing nuisance due to
odour. These practices may be thought of as
“housekeeping” measures that would be expected as a
matter of course.

(i) An approach to implementing a further tier of odour
abatement above and beyond “baseline” measures, based
on the concept of “best practicable means” and a risk-
based approach, at those sewage treatment works where
odour problems exist or there is risk of odour problems.
This specific, stepwise procedure is referred to as the Good
Practice Approach.

7.2 The application of odour control measures at sewage
treatment works

Baseline measures applicable to all sewage treatment
works

Some odour control measures should be put in place by NI Water
as a matter of course, to reduce the risk of nuisance occurring in
the first place. These proactive odour control measures are
essentially preventative, and should be thought of as minimum
day-to-day operating standards — housekeeping - to be used by NI
Water as part of good management practice and to meet its
statutory obligations.

Examples are: planned and routine maintenance of plant and
equipment; and locating or re-locating sources of odour as far as is
practicable from the site boundary and sensitive receptors.

Enhanced odour control measures for sewage treatment
works experiencing odour complaints

In some cases, the baseline measures may not be enough on their
own to avoid statutory odour nuisance. Other, further measures to
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prevent, reduce or control statutory nuisance will need to be put in
place by NI Water. For example, NI Water may be able to
anticipate the need for such measures, but in most cases action
will be predicated by complaints assessed as being indicative of a
significant odour problem at the sewage treatment works (see
Section 6.2). Further measures might include:

o further housekeeping, process and/or operational
improvements over and above those described in Chapter 8;

. total enclosure;
. covers for tanks; and/or
o the use of enclosure and venting (including ventilated

buildings) - if necessary with end-of-pipe treatment (i.e.
dilute/disperse or abatement) - for certain plant and
equipment.

There is no simple “one-size fits all” solution to odour problems,
and this Code of Practice can make no arbitrary definition of what
odour control measures will satisfy the “best practicable means”
criterion” (which in any case is not for this Code but for the Courts
to determine on a case-by-case basis), or what will be suitable
under all circumstances. Itis up to NI Water ultimately to
demonstrate that it is using “best practicable means” in any
particular case and for a Court to decide whether or not it agrees if
asked to decide the issue (in the event of prosecution). “Best
practicable means” takes into account financial considerations so
that the measures required are practicable. The concept of “best
practicable means” does not involve any weighing of relative
benefits. This concept is different, for example, to the current
periodic price determination review process, whereby the Utility
Regulator requires that NI Water plans additional expenditure
through systematic and consistent assessment of costs and
benefits. NI Water may decide to issue its own guidance on what
it considers appropriate means of control in the generality of
cases, but that should not be taken as a defence against statutory
nuisance in any particular case. Itis up to the Courts to decide
whether measures taken by an operator in any particular situation
are or are not “best practicable means”.
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Often there is a combination of measures that go towards
resolution of the problem. These can range from very simple (and
often very inexpensive) measures, up to very complex (and often
costly) measures. Therefore, it is important that a timely, realistic,
cost-effective and proportionate approach should be taken to
resolve odour issues. There is a need to ensure that the most cost
effective measures or combination of measures are investigated
and determined for a range of possible degrees of odour
abatement.

Chapter 9 of this Code of Practice specifies the Good Practice
Approach that should be used by NI Water for dealing with odour
problems in response to complaints of nuisance. It is not possible
to specify to NI Water what odour control measures will satisfy the
“best practicable means” criterion to solve a particular odour
problem. Instead this chapter lays down a procedure for making
that choice. It is for NI Water to decide on what means of odour
control to use and to be able to justify them to the courts in terms
of “best practicable means” if prosecuted.

It is not within the scope of this Code of Practice to provide
guidance on carrying out cost-benefit assessment. Although this is
a well established technique, the application to odour nuisance is
not common enough for detailed guidance to be given. To be
useful in the context of price regulation (see section 3), the cost
benefit assessment needs to expose the social and environmental
value of a range of sustainable solutions, so that potentially
optimal “best practicable means” can be anticipated.

NI Water may find it convenient to group reactive means of odour
control into two bands: a first basic set of actions that can be
triggered quickly and inexpensively immediately following the
complaint, and a second level of more extensive measures that
can be employed if the basic actions are not successful in dealing
with the problem (e.g. stemming the complaints). This may
include, for example, modifying the process or introducing
abatement procedures. NI Water may also find it useful to
iImplement measures in stages, with the most cost-effective (as
measured against abatement of odour emissions) components
done first, followed by careful evaluation of the effects. This
process allows subsequent stages to be revaluated, and the
proposals more accurately matched to need. This Code of
Practice encourages such tiered and staged approaches where
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they can solve the problem and are practicable. Temporary or
partial alleviation is valuable during further work or investigations,
provided the Good Practice Approach in Chapter 9 is not
bypassed. Where such rapid-response or staged solutions are
used, NI Water should document clearly the risks and triggers
involved in the action, including: -

. the criteria for successful resolution;
o when the next step in odour control measures is taken; and
. the basis for such a decision.

It is recommended that NI Water uses a documented prioritisation
process to ensure those sites with the greatest odour problems are
targeted first. The prioritisation methodology should take into
account the number and severity of complaints at the different
sewage treatment works. This should not be taken to mean that
sites further down a priority list are exempt from the requirements
of this Code of Practice on odour nuisance: this Code of Practice is
intended to, and the statutory nuisance regime does, apply to all
sewage treatment works that are not covered by Integrated
Pollution Prevention and Control. The concept of “best practicable
means” is not defined by the regional priorities of NI Water, but the
prioritisation process, if founded upon robust cost-benefit
assessment, will inform the consideration of different sites within
an area by NI Water and the Utility Regulator.

NI Water should follow the Good Practice Approach to deal with
any complaints as described in Section 9.2. It should be noted
that Step 8 requires NI Water, as the operator of sewage treatment
works, to implement the measures “as quickly as is reasonably
practicable”. The latter will take into account, on a site-by-site
basis, the priority list and any financial restrictions. By following
the Good Practice Approach, NI Water is satisfying the Code of
Practice.

However, if a statutory nuisance is found to exist, or to be likely to
occur or recur, and an abatement notice is issued under
subsection 65(1) of the 2011 Act against the works, then NI Water
Is required to implement the measures according to the conditions
set out in the abatement notice. This requirement becomes a
statutory duty, and breaching or failing to comply with an
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abatement notice without reasonable excuse is an offence,
punishable on conviction through the Courts by a maximum fine of
£20,000 for statutory nuisances on industrial, trade or business
premises. Note, however, that in circumstances where a district
council is of the opinion that prosecution (for ignoring an
abatement notice) under subsection 65(9) of the 2011 Act would
afford an inadequate remedy, subsection 67(7) of that Act allows
injunctive action to be taken.

8.0 Avoiding nuisance — baseline site management/practice
applying all sewage treatment works

8.1 General
There are some means of odour control that should be put in place
proactively at all sewage treatment works as a matter of good

practice to minimise the risk of odour nuisance occurring.

The basic means of odour control that are expected at all sewage
treatment works include:

o where a choice in location of major sources is practicable,
they should be located at positions on the site that are likely

to minimise the odour impact on sensitive receptors (see
Section 8.3 for further clarification);

o good housekeeping and raw material handling practices;

° control and minimisation of odours from residual materials
and waste;

o maintaining the effluent aeration other than in processes
which are specifically anaerobic;

o avoiding anaerobic conditions;
o minimising septicity;

o selecting process steps that present least risk of odour.
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When developing new and significantly upgraded sewage
treatment works, there is the opportunity to review other aspects
that can be incorporated into a new build. These include:

o location of major sources away from sensitive receptors at
the design stage;

o design and operation of the process steps to minimise
odour, including:

o minimisation of sludge retention time in primary settlement;
o applying extended aeration to avoid primary settlement;
o for new and upgraded sewage treatment works, cover (or

allow for covering at a later stage where odour effects are
difficult to quantify prior to commissioning).

Other odour abatement techniques that should be put in place at
all sewage treatment works are described in Sections 8.3 to 8.5.
Lack of attention to plant operation and maintenance is likely to
severely weaken a “best practicable means” defence in the event
of an appeal (see Section 3).

There may be circumstances where having adopted appropriate
site management procedures, the process is still giving rise to
odour nuisance. In this case, NI Water should put in place
additional means of odour control according to the Good Practice
Approach described in Chapter 9. For example, it may be
necessary to contain strong odour sources or enclose and vent
treatment using odour control equipment. In other cases it may be
possible that the treatment process can meet the aim without the
use of containment, or enclosure with end-of-pipe treatment. It
may be possible to reduce odours by careful process evaluation
and changing, for example, the process operation and
configuration. Reducing the propensity of the sewage system to
deliver sewage that is likely to give high odour emissions when
being treated, should not be discounted. Septicity is a major
contributor to odour, and also poses a severe health risk to health
and safety, especially if existing works are covered and contained.
Such retro-fitting imposes difficult operational and durability
conditions on facilities designed to be open to the atmosphere.
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However, in cases where the basic good housekeeping and
operational controls (see below) and the management of the
sewage system cannot avoid odour nuisance, the containment, or
enclosure and treatment, of odorous emissions is likely to be the
key to effective control. Many of the latter techniques when
“retrofitted” are expensive and make the sewage treatment works
more difficult to operate. A staged approach is recommended
where practicable to allow these techniques to be implemented on
the most cost-beneficial elements (in terms of odour abatement) of
the works and the results evaluated before judging whether the
less cost-beneficial elements (in terms of odour abatement) should
be implemented.

8.2 Good housekeeping

Lack of good housekeeping can result in elevated levels of
residual odour, and at times more serious emissions of odour.
Basic housekeeping measures are listed below. The majority of
good housekeeping is, in any case, simply good basic working
practice.

Location of odour sources

Where a choice in location of potentially significant odour sources
Is practicable, they should be located at positions on the site that
are likely to minimise the odour impact on sensitive receptors. For
fixed-position sources (e.g. major processes or major items of
plant) it is only practicable to take account of sensitive receptors
present at the time of the plant/process design and build.
However, non-fixed odour sources should be sited as far away as
practicable from sensitive receptors, even if those receptors were
not present at the sewage treatment works design and build stage.

Account should be taken of distance, prevailing wind direction and
obstructions. In practice, this will often mean locating sources of
odour as far as is practicable from the site boundary.

Tanks

The build up of scum or foam on tank surfaces can at times lead to
odour and should generally be avoided.
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Draining tanks for cleaning has been implicated as a source of
odour complaints. Where this is a planned activity, it should be
scheduled to minimise impact. Appropriate chemicals should be
used, where practicable, to minimise odour impact. Where
draining of tanks is because of a process failure, the drive will be
to get it back on line as soon as practicable, and so prevent other
parts of the process and plant becoming overloaded and causing
odour problems.

Storage of sludge

Storage of sludge products on site should be minimised,
particularly if unplanned. Treated (i.e. digested or dried) sludge
has little odour, but untreated sludge is highly likely to cause odour
releases if stored uncovered.

Storage of screenings and grit

Skips containing screenings and grit should be covered and
removed from site as soon as is practicable.

Spillages

Spillages should be avoided wherever possible. Spillages are
usually due to plant failure. Often, spillages involve sludge: an
interruption to continuous sludge processing could lead to spillage
from a storage tank, or cause sludge levels to build up in
settlement tanks - one of the known risk factors for odour at
sewage treatment works.

8.3 Plant performance, maintenance, inspection and
operator training

Research has shown that some odour problems at sewage
treatment works have been due, wholly or partially, to problems
with plant maintenance and proper operation of odour abatement.
These problems were said to be due partly to difficulties in
operation, lack of training and poor after-sales service. Plant
performance, maintenance, inspection and operator training are
therefore crucial in maintaining the effectiveness of odour controls.
The measures listed below should be considered.

46



Plant performance

NI Water should ensure the good performance of all plants, both
the main treatment processes and odour control equipment. This
Code of Practice encourages the use of Odour Management Plans
to help to raise the priority given to operating and maintaining
abatement systems.

Odour Management Plans

An Odour Management Plan should be prepared for a site, where
NI Water believes that there is a significant risk of odourous
emissions. An Odour Management Plan is a document that is
intended to detail operational and control measures appropriate to
management and control of odour at the site. The format of the
Odour Management Plan should provide sufficient detail to allow
NI Water to understand clearly the operational procedures for both
normal and abnormal conditions. The Odour Management Plan
should also include sufficient feedback data to allow site
management (and district council inspectors) to audit site
operations. Examples of relevant issues include:

o a summary of the site, waste water treatment works, odour
sources and the location of receptors;

o details of the site management responsibilities and
procedures for reporting faults, identifying maintenance
needs, replenishing consumables complaints procedure;

o odour-critical plant operation and management procedures
(e.g. correct use of plant, process, materials; checks on
plant performance, maintenance and inspection);

o operative training;

o maintenance and inspection of plant (both routine and
emergency response);

o spillage management procedures;
o record keeping — format, responsibility for completion and

location of records;
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o emergency breakdown and incident response planning
including responsibilities and mechanisms for liaison with
the district council.

The Odour Management Plan is a living document and should be
regularly reviewed and upgraded.

It is recommended that NI Water should undertake screening
assessments of plant operations for problems (including odours)
on a very regular basis, even in the absence of complaints.

Reagents and consumables

Adequate supplies of reagents and consumables should be kept
on site, always subject to the practicability of shelf life and
providing the appropriate storage conditions. Records should be
kept of the delivery and usage of all chemicals and reagents, and
these records should be used to minimise the risk of running out.
Schedules should be prepared for the planned replacement of
longer-lasting reagents such as activated carbon, dry scrubbing
chemicals or bio-filter media, together with any monitoring which
has a bearing on the suitability of these plans.

Planned inspection and maintenance

An effective, planned inspection and preventative maintenance
regime should be employed on all odour-critical plant and
equipment identified (in, for example, the Odour Management
Plan) as impacting on odour. Important points are:

o a written maintenance programme should be included in
the Odour Response Procedure (see below);

° a record of maintenance should be made available for
inspection if required,;

o all external pipe work used for scrubbing liquor,

condensate, steam, cleaning water, irrigation water and
process liquid transfer should be leak-proof.
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NI Water should also seek to allow Environmental Health Officers
access to sites and information during the course of investigations
into statutory nuisance.

Emergency breakdown response

It is recommended that NI Water should prepare an Odour
Response Procedure for each piece of odour-critical system or
plant, documenting the response for emergency breakdown. This
should include the foreseeable situations that may compromise his
ability to prevent and/or minimise odorous releases from the
process and the actions to be taken to minimise the impact. Itis
intended to be used by operational staff on a day-to-day basis and
should detail the person responsible for initiating the action.

The Odour Response Procedure for the odour-critical system or
plant should state whether there is a stand-by or back-up system
or plant, or whether reliance is to be placed on repair in the event
of breakdown. If the latter, the procedure should include a list of
essential spares: where practicable, spares should be held for
items liable to fail on odour-critical plant. The equipment
manufacturer should recommend which spares are subject to wear
and foreseeable failure and are critical for the correct operation of
the odour abatement equipment (such as pumps, some types of
adsorption media, nozzles, etc.) and these should be held on site.
It may be acceptable for certain spares to be available on
guaranteed short delivery if the absence of a supply at the site
would not lead to complete failure of the odour control equipment
or to odour nuisance.

The Odour Response Procedures should also deal with the
possibility of unusual or extreme conditions that could potentially
affect odour impacts on the surrounding community. Some of
these conditions may be associated with environmental factors,
such as heavy rainfall requiring the filling of storm tanks or
extremely stable atmospheric conditions associated with low wind
speed (resulting in low dispersion and low dilution of odours).
Other extreme conditions might be due to problems with the
wastewater treatment process itself. Operational errors resulting
in improper plant operation or unexpected operating conditions
should be considered and plans put into place to quickly re-
establish control of the process and minimise the impact of odours.
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These sorts of extreme conditions can be anticipated and should
be expected and planned for.

The Odour Response Procedure should be reviewed regularly and
revised taking into account any lessons learned from odour
incidents.

Competence and training

Staff at all levels with duties related to the management, operation,
maintenance or repair of odour-critical processes and plant should
be trained and competent and have documented training records.
In order to minimise risk of odour emissions, particular emphasis
should be given to control procedures during start up, shut down
and abnormal conditions. This Code of Practice encourages
training to be addressed as part of an Environmental Management
System. It is recommended that NI Water should maintain a
statement of training requirements for each operational post and
keep a record of the training received by each person whose
actions may have an impact on the environment.

Training should include:

o awareness of their responsibilities for avoiding odour
nuisance,;

o minimising emissions on start up and shut down;

o action to minimise emissions during abnormal conditions.

8.4 Odour complaints action procedure for NI Water

Complaints are a very important indicator (although not the only
one) of nuisance and other community dissatisfaction. There are
many reasons why people annoyed by odours might not complain,
for the reasons explained in Section 6.3. For this method of
assessment to be effective, barriers to complaints should be
minimised wherever possible. It is important that complaints are
properly and systematically dealt with and acted upon.

NI Water should have in place a procedure specifying how any

complaints of odour from the works will be administered and
progressed, from receipt of complaint, through initial screening and
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validation, to action/response. The odour complaints action
procedure should show who is responsible for dealing with the
different aspects of the complaint, and what is being done about
complaints. For example:

o to whom in NI Water are complaints to be directed to as a
point of central contact;

o who in NI Water has management responsibility for
ensuring complaints are assessed and dealt with;

o who in NI Water has technical responsibility for dealing
with the resolution of any complaints where assessed as
significant;

o who in NI Water is responsible for liaison with the district

council on progress (from acknowledgement of complaint to
resolution where assessed as significant);

o who in NI Water is responsible for liaison with the local
stakeholders on progress (from acknowledgement of
complaint to resolution where assessed as significant);

o what complaints have been made and what action is being
taken to identify and, where appropriate, mitigate the
cause;

o how dialogues will be engaged in where significant

schemes are involve.
9.0 Enhanced odour control measures
9.1 The general approach to resolving odour complaints
This chapter describes the procedure that should be followed if an
odour nuisance (i.e. the odour is deemed as having an
unacceptable impact as described in Chapter 5) is still being
caused once the proactive baseline measures in Chapter 8 have
been implemented.

There is no single, absolute, technical fix that can be applied to all
the different causes of odours from sewage treatment works.
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Where it is not possible to prevent the nuisance, there are many
different means of controlling or abating the nuisance. Itis up to
NI Water to demonstrate that it is using “best practicable means” in
any particular case (particularly upon appeal when it becomes a
means of defence), and that it has used a suitable methodology
that takes into account both practicability and finance.

It is possible, however, to follow an agreed plan of action that
starts with the receipt of a complaint and ends with the resolution
of the problem.

The plan of action should allow all stakeholders to see that the
choice of abatement and control measures proposed for a specific
site has been arrived at in a way that is technically justifiable and
otherwise practicable, including with regard to financial
implications. All stakeholders should be able to have confidence
that the option chosen is appropriate to resolve the problem, but
with protection against over specification. Techniques for
choosing degrees of abatement and control are covered in more
detail in section 9.2, Step 6, but should be consistent with the
description of the “best practicable means” defence described in
section 65(13) of the 2011 Act as: -

o reasonably practicable having regard among other things to
local conditions and circumstances, to the current state of
technical knowledge and to the financial implications;

o the design, installation, maintenance and manner and
periods of operation of plant and machinery, and the design,
construction and maintenance of buildings and structures;

o compatibility with any duty imposed by law; and

o compatibility with safety and safe working conditions, and
with the exigencies of any emergency or unforeseeable
circumstances.

It is for NI Water to decide on what means of odour control to use,
and to be able to justify them in terms of “best practicable means”.
It should be emphasised that adherence to this Code of Practice
will not necessarily result in zero odours around the sewage
treatment works. Having regard to the financial implications
indicates that there will be a limit to nuisance minimisation or
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degree of odour abatement beyond which the costs can be
deemed as too great, and this limit might include ongoing impact
on the costs of operating and maintaining the works. The Good
Practice Approach allows for this possibility. In the event that NI
Water comes to this decision, a robust cost benefit assessment
should be made available to support the conclusion, bearing in
mind, however, that ultimately it is for the Courts to decide if this
decision is the right one or not, or demonstrates the appropriate
principles, in the case of a prosecution.

The Good Practice Approach

The Good Practice Approach is a step-wise process and a step by
step guide is set out in paragraph 9.2 below. Sometimes the
problem may be quite simple to deal with, some of the steps will be
obvious, and the whole process through to resolution may be fairly
intuitive. At other times, the problem may be more complex and
the step-wise approach can help clarify for all stakeholders the
route through to resolution. NI Water should document the
decisions and findings of each stage so as to be able to justify the
measures chosen to resolve the odour nuisance.

However, not all complaints will necessarily require all the nine
steps. Sometimes the step-wise process will stop at, say, Step 2
or Step 7.

All the steps in the Good Practice Approach are relevant to NI
Water in dealing with the odour nuisance. Some steps —
particularly Step 1, Step 2 and sometimes Step 9 — are also
relevant to the district council Environmental Health Officer in his
regulatory and enforcement role.

A range of different techniques or “tools” can be used at each of
the steps. The application of the particular tool or technique is
mentioned briefly in Section 9.2. Usually there will be several
options, each of which may be appropriate in some situations and
not in others. NI Water will need to use the most appropriate
means for the application, and be able to justify the choice.

Proportionality

The amount of resources needed for each step will vary according
to the complexity of the problem and the scale of the costs for the
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likely abatement or control measures. The response should be
proportionate: sufficient to select the right measures to improve or
abate the odour problem, but without making the process unduly
lengthy, or complex.

It is important not to confuse levels of effort and expense with
effectiveness. If a particular level of odour may not justify a major
redesign of a treatment plant involving millions of pounds of
investment that should never be used as an excuse for not
employing other odour control measures. All appropriate
measures should be creatively and thoughtfully applied within
practicable limits and with a view to their commercial viability. The
most obvious and expensive odour control technologies may not
even be the most effective.

Anticipating odour problems

Although regulation under the statutory nuisance regime is in
practice largely (though not entirely) reactive, NI Water should, so
far as is reasonably practicable, anticipate potential odour
problems rather than only deal with odours after they have
occurred. Preventing odours can be much more cost effective
than solving them later.

9.2 The steps in the Good Practice Approach
Step 1 — Complaint received

Whenever NI Water or the district council Environmental Health
Officer receives odour complaints, the other party should be
informed and the necessary details shared - within the limits of
confidentiality policies and requests, and data protection
procedures. Acknowledgement should be provided to the
complainant that the complaint has been received and is being
dealt with and how. The investigating Environmental Health
Officer may also inform the Consumer Council for Northern Ireland
that he has received a complaint in order that it can provide any
evidence of previous odour complaints or nuisance.

NI Water should deal with any complaints received according to its
own Complaints Action Procedure (see Section 8.2).
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The Environmental Health Officer should deal with any complaints
received according to the district council’'s own Complaints Action
Procedure (Section 6.3).

There should be regular communication and liaison between the
district council, NI Water, the Utility Regulator, complainants and
other stakeholders on progress towards a resolution.

Step 2 — Assessment of complaints

The odour complaint should be considered in conjunction with
other relevant complaints, and together with any other necessary
tools (see Section 5.2.2) to assess whether it is indicative of a
statutory nuisance being caused by the sewage treatment works or
the likelihood of such occurring in the future. The good practice
technique for carrying out this assessment is described in Part Il of
this Code of Practice, Chapter 6.

NI Water and the Environmental Health Officer should both use
documented procedures for assessing all complaints to help
determine if they indicate a significant odour problem. Their
procedures should state clearly the steps and the actions that will
be followed, from receipt of a complaint to a decision by the
Environmental Health Officer on whether or not statutory odour
nuisance is being or may be caused. It is important that the
complaint assessment procedure is as objective as practicable.
Life is easier if NI Water and the Environmental Health Officer both
come to the same conclusion on whether the complaint indicates a
significant odour problem, although it is not realistic always to
expect it.

NI Water and the Environmental Health Officer should each
communicate and liaise with the complainant, each other, and
local stakeholders to keep them involved in the process of
investigating the complaint, the outcome and what, if any, further
action is to be taken.

Step 3 —What is the likely source of the problem at the
sewage treatment works?

If the complaints are assessed as being indicative of a statutory
odour nuisance being caused by the works, NI Water should take
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necessary steps to identify the source(s) of the odour complaint.
Appropriate techniques may include:

o expert knowledge of NI Water;

o knowledge of plant operation conditions (especially
problems) at time of complaint;

o investigations, e.g. engineering and process investigations,
walk-through surveys incorporating sniff tests;

o assessing the contribution to the problem of characteristics
of the sewage system,;

o measurement and monitoring may be appropriate in some
circumstances, usually if the source cannot be identified by
any of the preceding techniques or if a high level of
certainty is required.

NI Water should also consider if the sewage treatment works itself
is the root of the problem, or whether the odour at the sewage
treatment works is rooted further upstream or in a remote part of
sewage system. This may include local industrial sites discharging
into the sewers upstream of the sewage treatment works and the
propensity for septicity to occur.

Step 4 — Obtain the necessary information on the source

NI Water should collect such information and data that are
necessary to select properly a means to stop or restrict the odour
problem. In some cases the means may be obvious and very little
information will need to be collected. Other cases will be more
complex, requiring more information to tackle the problem
successfully. It follows, therefore, that the amount of effort and
detail in obtaining this information and data will vary depending on
the severity of the problem, and the required certainty for
confirming the root source of the problem and deciding what type
of odour control measure is appropriate.

Next, NI Water should make a judgement of the contribution the
previously identified cause(s) makes to the odour nuisance and
how much it could be reduced to abate or control the nuisance.
Again this may appear obvious in some cases and one can
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proceed intuitively based on very little information, for example, for
covering some small open tanks, it is not necessary to work out a
guantitative value for how much the emissions should be reduced
— the assumption is made that the control measure will be close to
100% effective. Other cases, for example, large tanks with options
for treating the contained odorous air, or specifying an abatement
system with a minimum odour removal efficiency, are more
complex or a greater level of certainty is required. Considerably
more effort and detail will be used here to assess the impact of the
odour release taking into account the pathways to the receptors
and the impact of the odour on those receptors.

Table 3 describes some of the quantitative odour assessment tools
that can be used if they are needed. For non-quantitative
assessments, the main tool is the population survey. The use of
multiple assessment tools may help to increase the confidence in
conclusions drawn.

Table 3  Quantitative tools available to provide necessary
information on the source
Tool Technique Variants Comments
Tools for Estimating 1. Direct There are
estimating odour measurement advantages
odour source | emission rates of odour and
release rates from concentration | disadvantages
concentrations (in Odour Units to each of
and flows. : these two
per cubic approaches
metre); or PP '
2.
Measurement
of individual
species.
Estimating Includes Also often
odour measurement used for
investigative




releases from of Odour purposes.
analyses of Potential.
bulk materials.
Estimating Includes the
odour releases | STOP model.
using mass
transfer
models.
Tools for Computer Range from Can “back-
predicting Dispersion simple calculate”
the magnitude Modelling. spreadsheets | from notionally
of odour at to
.y acceptable
receptors sophisticated
ground level
computer
models that odour
use real :
concentrations
historical to find
. maximum
meteorological
: allowable
data to predict o
emission of
how many
odour from
hours per year
.. controlled
a specified
sources
ground level :
(usually point
odour
: sources such
concentration
: as stacks/
will be vents)
exceeded. '
Radius of A very More detailed
Effect. simplified form :
o modelling
of modelling is normall
to estimate the y
odour’s radius required if
of effect. nuisance is
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indicated, but
screens out
low risk works

well.
Tools for Comparing Two types There is no
assessing predicted or exist: officially
the Measured 1. Odour recognised
significance | concentrations | concentration ambient
of the odour | with numerical 0 .
. : . guidelines for | concentration
impact at Air Quality o :
specific standard set in
Standards for :
receptors : : compounds Odour Units
ambient air.
(European
. (European
odour units per .
: odour units per
cubic metre of :
air): and cu_blc metre of
’ air), although
2. Ambient some custom
: and practice
concentration e
guidelines
guidelines set exist
in Odour Units '
(European
odour units per
cubic metre of
air)
Monitoring Quantitative Only
odour impact monitoring of monitoring of
at receptors individual chemical
chemical species is
Species .by possible. Itis
either: .
not possible to
* Field monitor odour

determination

using direct-
reading

directly
(European
odour units per
cubic metre of
air) in ambient
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instruments; or

» Sampling
followed by

laboratory
analyses

air, at the
receptors or at
the site
boundary.

Sniff Test (see

Uses a trained

Appendix 3 for assessor’'s
further details). | nose to assess
N.B. This tool the intensity,

IS semi- persistence
quantitative. and character
of odour at a
location.
Odour Usually for Maps of
mapping. Hydrogen concentrations
Sulphide. measured
within and
Less
around the
commonly for
: sewage
ammonia
treatment
(around .
works can give
processes for
\ a very good
the alkali A
indication of
treatment of
the most
sewage N
significant
sludge).
odour sources
at a works.

Step 5 — What are the options for control?




Having now identified the source of the nuisance and by how much
the odour might potentially be reduced, NI Water should consider
the different options that could be used to control or abate the
odour emissions, and, inter alia, the nuisance. As a general
principle, preventing odour emissions from the effluent stream is
preferred to their containment and treatment of the odorous air.
Where it is not practicable to prevent the odour emissions from the
process stream, options to minimise these emissions should be
incorporated into the final solution unless these are clearly not
cost-effective, with the aim of reducing emissions to a level that will
not cause statutory nuisance. There are a wide range of control
measures that can be used, including:

o the general management of the sewage treatment works;

o the design, installation and maintenance of plant, buildings
and structures;

o the operation of the sewage treatment works and its
processes;
o engineering solutions, e.g. containment, enclosure coupled

with venting and end-of-pipe treatment (abatement, and/or
disperse and dilute from an elevated stack) of excess air.

Measures that are regarded as being part of normal site
operation/management (see sections 7 and 8) may provide big
improvements without incurring much (if any) additional cost. The
fourth option, an engineering solution, either at the works or within
the sewage system, may be more expensive in whole life cost
terms. In most circumstances, NI Water will wish to consider
measures in the context of “best practicable means”, use, cost
benefit and cost -effectiveness assessment to find the optimum
solution from a range of options. These tools will inform NI Water
in making the judgement on which solution, or degree of
abatement, should be considered “financially reasonable” or
commercially viable and proportionate.

The main types of odour abatement techniques currently available
can be categorised as shown in Table 4.

Table4  The main types of odour abatement
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Type Technique

Biological abatement techniques Bio-filters

Bio-scrubbers

Non-biological abatement Wet chemical scrubbing

techniques

Dry chemical scrubbing/ adsorption

Oxidation systems:

e Combustion oxidation
e Catalytic oxidation

e |onised air oxidation

Control options are usually considered in the following order of
preference before escalating to the next level:

1. Site management and housekeeping

2. Operational and process changes

3. Containment

4. Enclosure, coupled with end-of-pipe treatment (abatement,
and/or disperse and dilute from an elevated stack) of excess air.

Practical, safety and financial restraints may mean this hierarchy
cannot be applied rigidly to every application (see Step 6).
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Step 6 — Identify the suitable option(s) for control

This step, which is partially initiated in step 5, may be
straightforward and intuitive for very simple problems, but is likely
to involve considerable analysis where the problem is more
complex or costly or where the cost penalties of getting the choice
wrong could be severe.

Having identified the different control options and degree of
abatement that are practicable for this particular problem, NI Water
should carry out a robust assessment to choose the optimum
measure (or a combination of measures giving a combined
optimum solution) to resolve risk of odour nuisance. The aim
should be for the NI Water, so far as it is able, to select odour
control measure(s) that represent “best practicable means”. Note
that it is quite possible that “best practicable means” could be a
combination of several measures, none of which is adequate on its
own. As explained previously, “best practicable means” is
described at section 63(13) of the 2011 Act as:

o reasonably practicable having regard among other things to
local conditions and circumstances, to the current state of
technical knowledge and to the financial implications;

o the design, installation, maintenance and manner and
periods of operation of plant and machinery, and the
design, construction and maintenance of buildings and

structures;
o compatibility with any duty imposed by law; and
o compatibility with safety and safe working conditions, and

with the exigencies of any emergency or unforeseeable
circumstances.

The choice of the most appropriate technique can be complex.
Each will have its own advantages and disadvantages in terms of
application, performance and cost. It is for NI Water to justify the
choice of odour control measures in terms of "best practicable
means". "Best practicable means" takes account of factors
including local circumstances and available techniques, but also
financial considerations. In addition, NI Water may in a separate
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exercise have to justify the cost-benefit of their choices to the
Utility Regulator (see sections 3.4, 7.2, 9.1 and step 5) in the
context of their broader asset management plans. It is not within
the scope of this Code of Practice to provide guidance on carrying
out a cost benefit assessment. The Northern Ireland Environment
Agency guidance on balancing cost versus benefit and options
appraisal of different measures at industrial installations may
provide useful guidance for this step.

To complete step 6, therefore, NI Water needs to estimate the
cost-effective solutions (in terms of sustainable whole life costs) for
a range of possible degrees of odour abatement and control (i.e.
odour reduction), and adopt a rational approach to select the
optimum option from the different levels of abatement that might
satisfy the “best practicable means” test.

Implementation time of the potential control measures is a third
important factor and should be considered along with the
effectiveness and costs of the solutions. It may be a deciding
factor between several options of equal merit in terms of cost-
benefit. Additionally, for control solutions with long lead-in times,
the implementation of quick solutions having high benefit should
be considered as temporary measures.

By following an accepted and transparent method, all stakeholders
should be able to have confidence that “best practicable means”
has been anticipated and chosen to resolve the problem. Use and
development of the established techniques cited offer considerable
protection against over specification. Relations and dialogue with
complainants and the public, and liaison with regulators and other
stakeholders will be very important at this stage.

Step 7 — Is the suitable option already in place?

If the preceding step leads NI Water to anticipate that the “best
practicable means” are already in place with regard to odour which
the Environmental Health Officer has determined to be or likely to
be a statutory odour nuisance, then it follows that further measures
cannot be put in place without being either impractical,
unavailable, or excessively costly, or being considered as not
meeting the test of reasonableness. NI Water will need to liaise
effectively with the district council Environmental Health Officer
and local stakeholders if this is the case.
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One important point is that what constitutes the appropriate and
suitable odour control measure, and the Courts view of what
constitutes “best practicable means”, may be a moving target over
time and as technologies change. It will depend on what means
are available, their effectiveness and their cost at any given time.

Step 8 — Fixing the problem

Where the suitable or “best practicable means” measure(s) for
controlling the odour problem are not already in place, NI Water
should advise the Utility Regulator and local stakeholders how it
will implement the improvement. NI Water should use good
project management and planning principles to implement the
solution effectively and as quickly as is reasonably practicable.
For anything other than very simple, quick measures, this should
involve producing a project plan, showing expected progress and
actual progress against milestones and goals (e.g. design and
specification, procurement, installation, commissioning).

Risks of not achieving the desired outcome should be clearly
identified, assessed and where practicable plans made for
mitigation. In the event that the means of odour control are put in
place and the statutory odour nuisance continues to occur, it will
be necessary to go back to Steps 4, 5 or 6 as appropriate and re-
evaluate the options. However, this should not be interpreted as a
requirement for an endless escalation of measures: it must be
emphasised again that adherence to this Code of Practice will not
necessarily result in zero odours around a sewage treatment
works.

Step 9 — Keeping a check on continuing effectiveness

NI Water should make such checks as are necessary to monitor
the continuing effectiveness of the chosen odour abatement and
control measures.

More detailed checks and investigations would normally be
initiated immediately if any problems were discovered. When a
complaint is received, records of assessments of plant operation
and odour control should be immediately reviewed. More thorough
investigations should be initiated whenever there are any
indications of a problem or if multiple complaints are received.
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Checks on the continuing effectiveness of control measures should
include some or all of the following, with the amount of effort and
cost involved depending on the risk (likelihood) and consequences
of odour nuisance from the particular sewage treatment works.

A. On-site checks to keep the control measures effective
(i) Procedural and management systems

e Odour Management Plan — this formalises odour-
critical procedures, operative training, and operational
procedures (e.g. correct use of plant/process/materials;
checks on plant performance, maintenance and
inspection).

e Maintenance, inspection and plant operator training
— these are crucial in maintaining the effectiveness of
odour control measures and are already covered under
Section 8.4.

(if) Technical measures

e Monitoring of source emissions of odour or a
surrogate — for controlled odour emissions (e.g. from
stacks, vents, ducts and odour abatement plant)
monitoring of the source emissions (or a surrogate
quantity, e.g. Hydrogen sulphide) can be carried out.
Monitoring may be periodic (e.g. annually to check odour
abatement efficiency) or continuous to give an
instantaneous indication of performance. The latter may
be linked to an alarm to give an audible or visual
warning of unacceptable emission levels.

B. Checks beyond the site boundary
(i) Procedural and management systems
e Complaints monitoring - the monitoring of the level of
complaints from surrounding sensitive receptors is an
important method of checking the effectiveness or

otherwise of measures implemented to reduce nuisance
due to odour. Refer to Chapter 6. Complaints may have
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been made either to NI Water or direct to other bodies
such as the district council environmental health
department or the Consumer Council for Northern
Ireland.

(if) Technical measures

e Monitoring of odour at the boundary-fence/perimeter
line — monitoring can range from straightforward and
inexpensive “sniff” tests to complex quantitative
measurements (e.g. sampling and analysis of specific
odorous compounds, such as Hydrogen sulphide). The
technique used should be fit for purpose to demonstrate
continuing effectiveness of the control measure. The
“sniff” test is probably the most common technique for
assessing the (continuing) effectiveness of odour control
measures. It should, however, be regarded as only
semi-quantitative even when the subjective factors have
been minimised by the use of a trained assessor
following a documented protocol.

(ili) Population surveys, odour logs and odour
diaries

e Such tools can be used to help monitor and maintain the
effectiveness of abatement measures. Surveys
conducted by market research would be too expensive
for continuing application. Odour logs and diaries are
more appropriate in this case.

NI Water should have in place procedures to ensure feedback of
the findings of checks on the effectiveness of odour control, so that
appropriate actions can be taken in response to problems.
Continuing effectiveness of odour control should be a standing
item on the agenda of relevant management meetings.

NI Water should ensure there is liaison with the district council
Environmental Health Officer and local stakeholders on the
continuing effectiveness of the control measures and any problems
that have been encountered or expected.
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Annex A

[DRAFT] STATUTORY ES OF NORTHERN
IRE

or

2012No.[ ]
ENVIRONMENTAL PROTECTION

The Statutory Nuisances (Appeals) Regulations (Northern
Ireland) 2012

Made - - - - [ J2012
Coming into operation - 1% April 2012

The Department of the Environment makes the following Regulations in exercise of the powers
conferred by paragraph 1(4) of Schedule 2 to the Clean Neighbourhoods and Environment Act
(Northern Ireland) 2011(").

Citation, commencement and interpretation

1.—(1) These Regulations may be cited as the Statutory Nuisances (Appeals) Regulations
(Northern Ireland) 2012 and come into operation on 1* April 2012.

(2) In these Regulations—

“the 1978 Order” means the Pollution Control and Local Government (Northern Ireland)
Order 1978(%); and

“the 2011 Act” means the Clean Neighbourhoods and Environment Act (Northern Ireland)
2011.

Appeals under section 65(8) of the 2011 Act

2.—(1) The provisions of this regulation apply in relation to an appeal brought by a person
under section 65(8) of the 2011 Act (appeals to a court of summary jurisdiction) against an
abatement notice served upon that person by a district council.

(2) The grounds on which a person served with such a notice may appeal under section 65(8) of
the 2011 Act are any one or more of the following grounds that are appropriate in the
circumstances of the particular case—

(a) that the abatement notice is not justified by section 65 of the 2011 Act (summary
proceedings for statutory nuisances);

1) 2011 ¢.23 (N.1.)

()
®) S.1. 1978/1049 (N.1.19)
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(b) that there has been some informality, defect or error in, or in connection with, the
abatement notice served under section 66(3) of the 2011 Act (certain notices in respect
of vehicles, machinery or equipment);

(c) that the district council has refused unreasonably to accept compliance with alternative
requirements, or that the requirements of the abatement notice are otherwise
unreasonable in character or extent, or are unnecessary;

(d) that the time, or where more than one time is specified, any of the times, within which
the requirements of the abatement notice are to be complied with is not reasonably
sufficient for the purpose;

(e) where the nuisance to which the notice relates—
(i) is a nuisance falling within section 63(1)(d) or (g) of the 2011 Act;

(i) is a nuisance falling within section 63(1)(a), (e), (f), or (i) of the 2011 Act and arises
on industrial, trade or business premises;

(iii) is a nuisance falling within section 63(1)(b) of the 2011 Act and the smoke is emitted
from a chimney;

(iv) is a nuisance falling within section 63(1)(j) of the 2011 Act and is noise emitted from
or caused by a vehicle, machinery or equipment being used for industrial, trade or
business purposes; or

(v) is a nuisance falling within section 63(1)(h) of the 2011 Act and—
(aa) the artificial light is emitted from industrial, trade or business premises; or
(bb) the artificial light (not being light to which sub-paragraph (aa) applies) is

emitted by lights used for the purpose only of illuminating an outdoor relevant
sports facility (within the meaning given by section 65(14) of the 2011 Act,

that the best practicable means were used to prevent, or to counteract the effects of, the
nuisance;

(f) that, in the case of a nuisance falling within section 63(1)(i) or (j) of the 2011 Act
(noise), the requirements imposed by the abatement notice by virtue of section 65(1)(a)
of the Act are more onerous than the requirements for the time being in force, in
relation to the noise to which the notice relates, of—

(i) any notice served under Article 40 or 46 of the 1978 Order (control of noise on
construction sites and from certain premises);

(if) any consent given under Article 41 or 45 of the 1978 Order (consent for work on
construction sites and consent for noise to exceed registered level in a noise
abatement zone); or

(iii) any determination made under Article 47 of the 1978 Order (noise control of new
buildings);

(g) that the abatement notice should have been served on some person instead of the
appellant, being—

(i) the person responsible for the nuisance;
(i) the person responsible for the vehicle, machinery or equipment;

(iii) in the case of a nuisance arising from any defect of a structural character, the owner
of the premises; or

(iv) in the case where the person responsible for the nuisance cannot be found or the
nuisance has not yet occurred, the owner or occupier of the premises;

(h) that the abatement notice might lawfully have been served on some person instead of
the appellant being—

(i) in the case where the appellant is the owner of the premises, the occupier of the
premises; or

(ii) in the case where the appellant is the occupier of the premises, the owner of the
premises,
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and that it would have been equitable for it to have been so served,;

(i) that the abatement notice might lawfully have been served on some person in addition
to the appellant, being—

(i) a person also responsible for the nuisance;
(ii) a person who is also the owner of the premises;
(iii) a person who is also an occupier of the premises; or
(iv) aperson who is also the person responsible for the vehicle, machinery or equipment,
and that it would have been equitable for it to have been so served.

(3) If and so far as an appeal is based on the ground of some informality, defect or error in, or in
connection with, the abatement notice, or in connection with any copy of the notice served under
section 66(3) of the 2011 Act, the court shall dismiss the appeal if it is satisfied that the
informality, defect or error was not a material one.

(4) Where the grounds upon which an appeal is brought include a ground specified in paragraph
2(h) or (i), the appellant shall serve a copy of his notice of appeal on any other person referred to,
and in the case of any appeal to which these regulations apply he may serve a copy of his notice of
appeal on any other person having an estate or interest in the premises, vehicle, machinery or
equipment in question.

(5) On the hearing of an appeal the court may—
(a) quash the abatement notice to which the appeal relates;
(b) vary the abatement notice in favour of the appellant in such manner as it thinks fit; or
(c) dismiss the appeal,

and an abatement notice that is varied under sub-paragraph (b) shall be final and shall
otherwise have effect, as so varied, as if it had been so made by the relevant district council.

(6) Subject to paragraph (7), on the hearing of an appeal the court may make such order as it
thinks fit—

(&) with respect to the person by whom any work is to be executed and the contribution to
be made by any person towards the cost of the work; or

(b) as to the proportions in which any expenses which may become recoverable by the
district council under Part 7 of the 2011 Act are to be borne by the appellant and by
any other person.

(7) In exercising its powers under paragraph (6) the court—

(&) shall have regard, as between an owner and an occupier, to the terms and conditions,
whether contractual or statutory, of any relevant tenancy and to the nature of the works
required; and

(b) shall be satisfied, before it imposes any requirement thereunder on any person other
than the appellant, that that person has received a copy of the notice of appeal in
pursuance of paragraph (4).

Suspension of notice

3.—(1) Where—

(&) an appeal is brought against an abatement notice served under sections 65 or 66 of the
2011 Act; and

(b) either—

(i) compliance with the abatement notice would involve any person in expenditure on
the carrying out of works before the hearing of the appeal; or

(i) in the case of a nuisance section 63(1)(i) or (j) of the 2011 Act, the noise to which
the abatement notice relates is noise necessarily caused in the course of the
performance of some duty imposed by law on the appellant; and
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(c) either paragraph (2) does not apply, or it does apply but the requirements of paragraph
(3) have not been met,

the abatement notice shall be suspended until the appeal has been abandoned by the appellant
or decided by the court.
(2) This paragraph applies where—
(a) the nuisance to which the abatement notice relates—
(i) is injurious to health; or

(ii) is likely to be of a limited duration such that suspension of the notice would render it
of no practical effect; or

(b) the expenditure which would be incurred by any person in the carrying out of works in
compliance with the abatement notice before any appeal has been decided would be
proportionate to the public benefit to be expected in that period from such compliance.

(3) Where paragraph (2) applies the abatement notice—

(@) shall include a statement that paragraph (2) applies, and that as a consequence the
abatement notice shall have effect notwithstanding any appeal to a court of summary
jurisdiction which has not been decided by the court; and

(b) shall include a statement as to which of the grounds set out in paragraph (2) apply.

Sealed with the Official Seal of the Department of the Environment on ( )

Wesley Shannon
A senior officer of the
Department of the Environment

EXPLANATORY NOTE

(This note is not part of the Regulations)

These Regulations make provision with respect to appeals to a court of summary jurisdiction
against abatement notices served under section 65 of the Clean Neighbourhoods and Environment
Act (Northern Ireland) 2011 and those served under section 66 of that Act. Regulation 2 sets out
grounds on which appeals may be made, prescribes the procedure to be followed in certain cases
in which the appellant claims that a notice should have been served on some other person, and the
action which the court may take to give effect to its decision on an appeal. Regulation 3 prescribes
the cases in which an abatement notice is to be suspended pending the abandonment of, or a
decision by a court of summary jurisdiction on, an appeal.

71



