From: Graham Evans

Sent

52

10 January 2014 14:

To: Planning.Responses

Subject

: BR/318/13/

1on on

Planning Consultati

FW:

ARUN DISTRICT COUNCIL BR/318/13/



™
@

b

angd 3
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Subje

Environmental Health - Graham Evans/Sarah Meeten

To

NOTIFICATION FROM ARUN DISTRICT COUNCIL
Town & Country Planning Act 1990 (as amended)

Town and Country Planning (Development Management Procedure) (England) Order

2010 (as amended)

ission

Planning Perm
APPLICATION

BR/318/13/

NO:

7th January

2014

Registered

Rear of 13 and 15 Richmond Avenue Bognor Regis PO21 2YE

Site Address

ARUN DISTRICT COUNCIL BR/318/13/



Grid Reference: 92518 98980

Description of Placement of Biomass cabin and pellet store to rear garden
Works: including pipework.

The Council have received the above application. | shall be pleased to receive any
observations you may wish to make.

i

\\‘v &

Sh d you have any commentst ake these should be sent by replying to this
email
by 06-FEB-14.

You can also monitor the progress of this application through the Council web site:
wwwargngoev.akinlanning

Please be aware that any comments you may make will be available on our
website so please do not insert personal details or signatures on your reply.

In the absence of a reply within the period stated, | shall assume that you have no
observations to make.

The application will be determined having regard to the development plan policies (if

any are relevant) and other material considerations. The development plan can be

accessed via the website as can the leaflet which deals with material planning

considerations.

Should the application go to appeal the Planning Inspectorate will publish any

comments made to the CounC|I on thelr web3|te
~ i it cpeals/ but they will protect personal details.

The officer dealing with this application is Mr S Davis who can be contacted on
telephone number 01903 737874.

Regards
Planning Officer

ARUN DISTRICT COUNCIL BR/318/13/



Planning Noise
Advice Document:
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Ambient Noise

Background Noise

dB(A)

LA90, T

LAmax, T

LAeq, T

LA10, T

Local Planning
Authority (LPA)

=y
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Totally encompassing sound in a given situation at a given
time composed of sound from all sources near and far.

Is the ambient noise, in the absence of the noise under
investigation, measured using time weighting "F”, that is
equaled or exceeded for 90% of the measurement time
interval. Expressed as LA90,T, where “T” refers to the
measurement time interval in minutes.

The noise level in decibels, a measure including a correction
for the sensitivity of the human ear defined in the International
standard IEC61672:2003 and various national standards
relating to the measurement of sound level.

Measurements in dB(A) broadly agree with people's
assessment of loudness.

A change of 3 dB(A) is the minimum perceptible under normal
conditions, and a change of 10 dB(A) corresponds roughly to
halving or doubling the loudness of a sound. The background
noise level in a living room may be about 30 dB(A); normal
conversation about 60 dB(A) at 1 metre; heavy road traffic
about 80 dB(A) at 10 metres; the level near a pneumatic drill
about 100 dB(A).

This is the noise level exceeded for 90% of the measurement
period. Often referred to as the background noise level.

This is the maximum recorded sound pressure level within the
relevant time interval (t).

This is the equivalent continuous A weighted sound pressure
level and is the level of a notional steady sound which has the
same acoustic energy as the fluctuating sound over a given
time period. It often used as a measurement of environmental
noise.

This is the noise level exceeded for 10% of the measurement
period.

A local planning authority is the local authority (usually

the District, Borough or City Council) that is empowered by law
to exercise statutory town planning functions for a particular
area of the United Kingdom. In Sussex, the two County
Councils are the Planning Authorities for waste and minerals
planning applications for their areas.

The South Downs National Park Authority is the Planning
Authority for its area.



Modelling

Noise

Noise climate
Noise generating
development

Noise sensitive
receptor

Rating Level

Tonality
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The process of generating abstract, conceptual, graphical and/
or mathematical models.

This was defined in the Wilson report published in 1963 as
‘unwanted sound’. Noise includes vibration, except where the
context indicates otherwise. Sound is a periodic fluctuation in
pressure, typically in air. Noise is classified as a pollutant in
the European Directive on Integrated Pollution Prevention and
Control.

General description of existing noise levels in respect to a
particular area.

A development that has the potential to create a negative noise
impact on sensitive receptors.

Any dwelling, hotel or hostel, health building, educational
establishment, place of worship or entertainment, or any other
facility or area of high amenity, which may be susceptible to
noise.

The noise level of an industrial noise source which includes an
adjustment for the character of the noise. Used in BS4142:1997

Whilst tonality can be judged subjectively, it is often useful to
measure it. This can be achieved through octave band, 1/3rd
octave band or by narrow band analysis.

BS7445:1991 Part 2 — Description and measurements of
environmental noise, suggests that if the level in one 1/3rd
octave band is 5dB or more higher than the level in the two
adjacent bands, then an audible tone is likely to be perceived.



C2 uses (care homes, hospitals, nursing
homes, residential colleges, etc), and
CZa uses (secure residential institutions
including prisons, secure hospitals)

meet reasonable

noise standards.
However, if the hotel/
guest house includes
permanent residential
accommodation for
staff, a noise report is
likely to be required.
accommodation for staff,
a noise report is likely to
be required.

New residential Closeto a YES Noise report will normally be required for any property
development and major highway within several hundred meters from a major road. A
extensions to (motorways, noise report will not be required when average noise
existing residential | A-class & major B levels fall below 55dBA LAeg16hr.

dwellings roads)

Near to a railway YES Noise report will normally be required for any property

(?3 and C4 use within several hundred meters from a major railway

dlasses) line. A noise report is unlikely to be required when
average noise levels fall below 55dBA LAeg16hr.

Within the YES Noise report will normally be required. Noise contours
predicted 57dB can be found via the DfT website, the Gatwick Airport
contour of Gatwick Master Plan or Aviation White Paper 2003.

airport with both a

single or twin wide

spaced runway

10+ houses in a MAYBE In certain circumstances, a noise report will be

rural/ suburban required. Please consult with Environmental Health
environment Department.

Change of use to residential MAYBE Noise report will normally be required, however please
consult with LPA if there are no existing noise sources
in close proximity.

Hotels, guest houses, etc (C1 uses) MAYBE It is the responsibility Hotels, guest
of the developer to houses and

Residential institutions: YES ensure hotel rooms residential

institutions can
also present a new
noise source.

Consequently, if such a
development is proposed
in close proximity to
existing residential uses,
a noise report is likely to
be required.

A

ARUN DISTRICT COUNCIL BR/318/13/
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INDUSTRIAL TYPE USES YES Noise report will normally be required. Please
(e.g. B2 general industrial uses, consult with LPA if there are no existing noise
B8 storage or distribution uses, sensitive premises in close proximity.
Waste management sites, Minerals .
Including for new developments and changes
development) . . . .
of use. Also including changes in operations or
layout, extensions or new equipment at existing
sites.
ENTERTAINMENT/ FOOD & DRINK, | YES Noise report will normally be required. Please
ETC consult with LPA if there are no existing noise
(e.g. A3 uses - restaurants/ cafes, sensitive premises in close proximity.
A4 - drinking establishments, A5 - . . . .
Including for new air handling units, extractor
hot food takeaways, D2 uses e.g. . - : ! o
. N fans, air-conditioning and chiller units at existing
cinemas, concert halls, swimming sites
baths, sports halls. Also nightclubs, )
casinos, theatres, amusement The noise impact of car parking should also be
centres). considered.
OUTDOOR SPORTS & YES Noise report will normally be required in most
RECREATION circumstances.
Including some D2 class uses, also
multi-use games areas, motor sports
and shooting ranges.
COMMERCIAL USES MAYBE Noise report will normally be required in the
A1 and A2 uses (shops and financial/ following circumstances:
professional services, etc) - The application involves the introduction of
OFFICES, ETC MAYBE new uses and the development is greater than
; . i . small scale (e.g. a new supermarket or several
B1 uses (including offices, light ) . :
. shops, a new office block/ industrial estate, a new
industry) :
school/ library), or
- The application includes new air handling units,
NON-RESIDENTIAL INSTITUTIONS | MAYBE extractor fans, air-conditioning, chiller units, etc,
D1 uses (non-residential institutions, or
e.g. day centres, schools, libraries, - The development would involve activities during
places of worship, training centres) unsociable hours (including deliveries), or
- The development would involve particularly
OTHER . . MAYBE noisy activities (including during construction)
Qt_her Sw_Generls uses, e.g. pe_trol or is proposed in particularly close proximity to
f|II|n_g stations, launderettes, taxi noise-sensitive premises.
businesses
TRANSPORT SCHEMES YES Early consultation with the local planning
e.g. new roads, rail, port and airport authority/ environmental health department would
development, including extensions/ be expected.
alterations to existing schemes
WIND TURBINES YES Early consultation with the local planning

authority/ environmental health department would
be expected. Micro wind turbines may not require
planning permission, however in some cases
they may cause a statutory noise nuisance to
neighbours. Please contact the Environmental
Health Department.

ARUN DISTRICT COUNCIL BR/318/13/




Residential

- 1.2 (basic principles)
- 1.3 (noise reports)

- 5 (new noise sensitive developments)

Hotels, guest houses, etc

- 1.2 (basic principles)
- 1.3 (noise reports)

- 5 (new noise sensitive developments)

Residential Institutions

S3SN IAILISNES 3SION

- 1.2 (basic principles)
- 1.3 (noise reports)

- 5 (new noise sensitive developments)

Industrial type uses (e.g.
B2, B8, waste and minerals
development)

- 1.2 (basic principles)
- 1.3 (noise reports)

- 2 (industrial and commercial noise sources)

Entertainment uses, food and
drink, etc (e.g. A3, A4, A5, D2
uses)

- 1.2 (basic principles)

- 1.3 (noise reports)

- 3 (entertainment premises)
- 2.3 (extraction units, etc)

Outdoor sports and
recreation

- 1.2 (basic principles)
- 1.3 (noise reports)
- 4 (outdoor sports & recreation)

Commercial uses
(e.g. A1 and A2 uses)

- 1.2 (basic principles)
- 1.3 (noise reports)
- 2.3 (extraction units, etc)

Offices, light industry

- 1.2 (basic principles)
- 1.3 (noise reports)
- 2.3 (extraction units, etc)

S30dNOS ISION M3N TVILN3LOd

Non-residential institutions
(e.g. clinics, creches, day
nurseries, day centres,
schools, libraries, places of
worship)

- 1.2 (basic principles)
- 1.3 (noise reports)
- 2.3 (extraction units, etc)

Other Sui Generis uses,
e.g. petrol filling stations,
launderettes, taxi businesses

- 1.2 (basic principles)
- 1.3 (noise reports)
- 2.3 (extraction units, etc)

&
O
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1.1. Aims and Objectives

1.1.1.

ARUN DISTRICT COUNCIL BR/318/13/

The aim of this document is to provide advice for developers and their
consultants when making a planning application in Sussex. The document seeks
to complement the Noise Policy Aims set out in the Noise Policy Statement for
England (2010), namely to:

¢ avoid significant adverse impacts on health and quality of life
e mitigate and minimise adverse impacts on health and quality of life, and
e where possible, contribute to the improvement of health and quality of life.

This is an advice document only, for information on planning policy please refer
to relevant local planning policy and the National Planning Policy Framework
(2012).

In particular, the document aims to:

Offer clear and consistent guidance to developers on the level of information
that will be required to be submitted with planning applications for noise
generating developments or noise sensitive developments, including guidance
on when it is appropriate to submit a noise report and the expected contents
of such a report.

Ensure better regulation by setting out existing standards that should be
referred to in undertaking noise assessments, and applying these existing
standards consistently in planning decisions.

Highlight the points that need to be considered and addressed prior to making
a planning application and therefore minimise any potential delays to the
decision making process.

This document will not cover all variables and it is therefore expected that the
applicant or their representative will have a pre-application discussion with
the Local Planning Authority (LPA) and/ or the local Environmental Health
Department.

It is intended that the document will be updated from time to time to take account
of any new standards/ information/ policy.

The basic principles, expected for all developments are described below,
followed by more detailed objectives aimed specifically at new noise sources
and new noise sensitive developments.

Throughout this document, Standards and Codes of Practice are referred to.
These are detailed and referenced at Annexe 1.

Throughout this document, Standards and Codes of Practice are referred to.
These are detailed and referenced at Annexe 1.
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1.2. Basic Principles

“Well designed buildings and places can improve the lives of people and
communities”
(National Planning Policy Framework, paragraph 8).

1.2.1.

1.2.2.

Any development proposal should follow the basic principles of noise control set
out below, which are to separate noise sources from sensitive receptors, then to
control the noise at source and finally to protect the receptor:

Separation of noise source from receptor: Any application likely to result in
a noise source being located near an existing, permitted or allocated noise
sensitive receptor (i.e. a residential area, school or hospital), whether as a
result of a proposed new noise source, or a proposed new noise sensitive
receptor, will need to demonstrate that there will be no unacceptable noise
effect on sensitive receptors, and that all steps have been taken to reduce any
adverse effects. If the development is likely to result in adverse noise levels,
the developer should first consider whether there are alternative site locations
which are more suitable.

If no alternative site is available then the applicant will need to demonstrate
that all reasonable steps have been taken to reduce the impact of the noise.
This should include consideration of the most appropriate positioning of the
noise source/ sensitive receptor within the chosen site boundary.

If all reasonable steps have been taken to reduce the impact of the noise but the
development is still likely to lead to adverse effects, then adequate mitigation
should be employed. Appropriate mitigation could include changes to the site
layout, a noise management plan, the construction of noise barriers, and as a
last resort, the insulation of buildings.

Noise that could arise from demolition and construction activities should also be
considered in developing the proposal and best practice should be adopted at
all times, as prescribed in BS 5228-1:2009.

1.3. Noise Reports

1.3.1.

1.3.2.

0
3

ARUN DISTRICT COUNCIL BR/318/13/

In certain circumstances the applicant will be required to supply a noise report in
support of their application. This section outlines the basic requirements for such
a report and sets out when it will be required. It also details the requirements of
the report, depending on the type of development being planned.

The noise report should give accurate, clear and relevant information about the
existing noise environment, and the likely impact of the proposed development.
A report lacking vital information or containing misleading information may
ultimately delay the whole planning process, whilst clarification or further
information is sought.



1.3.3.

1.3.4.

1.3.5.

1.3.6.

1.3.7.

1.3.8.

ARUN DISTRICT COUNCIL BR/318/13/

Blanning Nodss Advice Tooumants Sussey
The table provided in Annexe 1 provides a list of appropriate national and
international standards for most types of noise and provides a quick overview
of the criteria set out in those documents. This aims to help the developer
decide which standards will be most appropriate for each development but it is
recommended that copies of the chosen standards are obtained and referred to
in full. You may wish to consult with the local authority regarding the standards

you intend to use and the approach you wish to take at an early stage.

The report should follow recommended methodologies laid out in the appropriate
standards. Any departure from those methodologies should be clearly explained,
with the reasons clearly stated.

The noise report should contain some or all of the following:

Details of the author, their qualifications, the noise equipment used and details
of latest calibration.

. A detailed description of the proposal including the layout of the proposed

development in relation to the existing neighbourhood. It should highlight the
proximity of any noise sources to noise sensitive receptors, giving distances as
necessary. This should be illustrated on a scaled plan.

Details of the existing noise climate in that location prior to development. The
size and scale of the background assessment should reflect the nature of the
development. The choice of location and duration for measurements should be
explained in the report.

The scope of the noise report should be agreed with the local authority.

For a new noise sensitive development near an existing source of transport
noise (road, rail, ports or aircraft) the LAeq (16hr day and 8hr night) should
be measured. In addition suitable shorter term LAeq, LA90, LA10 and LAmax
would be expected to give a clearer picture of the existing noise environment.
This could also apply to extensions/ alterations to existing development.

For a new noise sensitive development next to a commercial noise source,
where practical, each existing potential noise source would need to be measured
separately and details provided of the hours of operation, the LAeq, the tonality
and the character of the noise (see BS4142) and the hours of occurrence. The
existing background noise level (LA90) will also have to be measured with and
without the commercial noise sources in operation. This could also apply to
extensions/ alterations to existing development.

For a new noise source being introduced near existing noise sensitive premises
then an ambient and background noise survey (LA90) should cover the times
when the proposed development will be operation. The expected levels and
duration of all the potential noise sources from the proposed development,
whether measured or predicted, should be provided with details of tonality and
character of each noise (e.g. BS4142). This could also apply to extensions/
alterations to existing development.
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1.3.9.

1.3.10.

1.3.11.

1.3.12.

1.3.13.
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Background noise monitoring can create a large volume of information. The
analysis and interpretation of this data should be set out within the report. The
raw data should also be included as an appendix.

Background noise levels can be affected by a range of factors such as wind
speed and surrounding foliage. The quietest background noise environment is
generally defined by noise levels where wind speeds are less than 5ms-1 (e.g.
BS4142) except where a proposal for wind turbines is being assessed.

Once the expected impact of the proposed development has been assessed
and if it has been shown that mitigation is required, the report should identify
all methods of noise control and mitigation available to reduce the impact to
an acceptable level (including the calculations of the expected reduction in
decibels). All appropriate methods of mitigation should be considered and an
explanation of why each method has been chosen or dismissed should be
provided, to demonstrate that all reasonable steps have been taken to manage
noise.

In certain circumstances, monitoring may be required after the development has
been completed in order to demonstrate that the development complies with any
relevant noise limit.

The next part of the document will consider some of the most common broad
types of development:

Industrial and commercial development
Entertainment premises

Outdoor sports and recreation

New noise sensitive development.



3
pi
z

s

Vos

1o T ienen oty
SRR

The scope of this section covers noise sources of an industrial and commercial
nature. It refers to those noise sources which would be covered by BS 4142:1997
“Rating for Industrial Noise Affecting Mixed Residential and Industrial Areas”,
such as noise from factories, industrial processes and fixed installations such
as air conditioning units and compressors. It also covers some aspects of waste
and minerals developments (see Annexe 1 for standards applicable to waste
and minerals sites).

2.2. Guidelines and Criteria

2.2.1.

2.2.2.

The starting point for designing any industrial/ commercial development
should be to minimise noise “as far as reasonably practicable”. Preferably, the
rating level of the plant/process, when measured in accordance with BS4142,
should achieve a level of at least 10dB below existing background noise level
at neighbouring noise sensitive premises. It is considered that meeting this
criterion would help avoid significant adverse noise impacts, in the interests of
ensuring a good standard of amenity and protecting human health. Where this
is not attainable, the noise report should explain why, and how best practicable
means will be implemented to control noise in order to satisfy the LPA that the
development is acceptable.

Where background levels are very low (i.e. less than 30dB dBL,. ) and the
calculated noise rating level is less than 35dB(A), the method detailed within
BS4142 is deemed to be inappropriate for assessing noise impact. It will still be
appropriate to assess the impact of the proposed development and appropriate
mitigation employed. In some circumstances applying the ‘good’ indoor ambient
noise levels in Table 5 of BS 8233 on page 19 may be appropropriate but it
is recommended that discussions should be had with the LPA to agree the
objectives.

2.3. Information required to support a planning application

2.3.1.

ARUN DISTRICT COUNCIL BR/318/13/

New noise generating developments may vary greatly in size and scale. Advice
should always be sought from the LPA if it is unclear whether the development
requires a comprehensive noise report, but as a general rule the following should
be considered where sensitive receptors could be affected:

Larger scale developments or those including noisy site plant, that are to be
located near to noise sensitive receptors will generally require a noise report,
following the advice given in section 1.3.

Small scale developments, such as a single extraction unit or air conditioning
unit may not always require a noise report, however in order to help the LPA
to decide whether it is likely to conform to a required noise level, the following
information should be submitted to the LPA prior to the submission of the
formal planning application.
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The proposed hours and days of operation, and hours of use of any potentially
noisy equipment.

The sound power levels of the equipment/plant to be installedor sound pressure
levels at a specified distance , in decibels dB(A), from the equipment (which
can be obtained from manufacturer’s specifications).

Details of where the equipment will be placed i.e. within or outside of the
building, marked on to a scale plan.

Details of silencers to be fitted, and other sound insulation measures to reduce
any noise impacts on neighbours including their noise reduction in dB(A).
Distance away from noise sensitive receptors and the nature of these premises
(e.g. offices, houses or flats).

Consideration of the above information will help the LPA determine whether a
full noise report will be required to be submitted with the planning application.

Whether basic information is deemed to be sufficient or a full noise report is
needed, accurate prediction of the impact from the new noise source is vital and
therefore robust and realistic data should be used. Manufacturers’ data sheets
will normally provide the sound power level for new equipment or plant. Data
can also be obtained from measurements taken from identical plant at a similar
facility. Where there is a degree of uncertainty this should be explained clearly
to ensure transparency.

2.4. Prediction Methods/Modelling

2.4.1.

24.2.

2.4.3.

ARUN DISTRICT COUNCIL BR/318/13/

There are a range of prediction and modelling tools available for determining
the impact from new industrial noise sources. Where they are to be used, the
method should be discussed and considered against current standards and
practices. Information including details of inputs and calculations used, plus any
assumptions made within the modelling/prediction exercise, should be explained
clearly.

Modelling and predictions should be undertaken in two stages: with and without
mitigation. For instance, if particularly noisy plant is likely to be used, then
predictions should be made for both the untreated plant and with attenuation
measures in place.

The receptors used for the modelling should coincide with background monitoring
locations. Where they do not, a detailed rationale should be provided.
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This chapter is a guide to the noise issues associated with premises used
for public entertainment, including clubs, pubs, bars, restaurants and other
recreational uses such as wedding venues and conference facilities.

Most of these types of premises will also require a Premises License (Licensing
Act 2003) and the applicant should approach the Licensing Authority as early
as possible to ensure that the proposed final use of the premises complies with
their Licensing Policy.

Planning permission, building control approval and licensing regimes are
required to be properly separated in order to avoid duplication and inefficiency
(Home Office Amended Guidance issued under Section 182 of the Licensing Act
2003, published 2012). The planning and licensing regimes involve consideration
of different (albeit related) matters. Licensing committees are not bound by
decisions made by a planning committee, and vice versa.

There may be circumstances when as a condition of planning permission, a
terminal hour is set for the use of premises for commercial purposes. Where
these hours are different to the licensing hours, the applicant must observe the
earlier closing time. Premises operating in breach of their planning permission
would be liable to prosecution under planning law.

3.2. Design Criteria

3.2.1.

3.2.2.

3.2.3.

ARUN DISTRICT COUNCIL BR/318/13/

People living near to places of entertainment have a right to enjoy reasonable
standards of amenity. To protect that amenity, the LPA must be satisfied that the
applicant has successfully addressed the issue of noise control.

It is likely that most planning applications for these types of premises will require
a noise report. The level of detail required will depend on the location (i.e. the
proximity to noise sensitive premises) and the nature of the proposed use. Early
consultation with the local authority is strongly recommended.

To satisfy the LPA that the development is acceptable, the applicant should
usually be able to demonstrate that the following criteria can be achieved:

e Where regular use of the proposed premise is planned, any amplified sound
(including music and speech), should be inaudible within any nearby noise
sensitive premises with or without one or more windows open.

¢ Any other noise sources associated with the premises, such as patron noise,
should also be inaudible inside residential properties.

¢ |If the noise report indicates that the above criteria would not be achievable,
the development may still be considered but subject to restrictions on the
hours of operation and/or frequency of use of the premises.



.
Doarnines

FANTHNG NGIRE ANICE waaiamani

Ies)

SESS

3.3. Considerations

3.3.1.

3.3.2.

3.3.3.

3.3.4.

3.3.5.

3.3.6.
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To protect local amenity the following should be considered:

¢ The volume of amplified sound (especially low frequency or bass music).

e The location and nature of plant and equipment associated with licensed
premises e.g. air conditioning systems and extractor fans, especially at night.

¢ Noise from patrons outside the venue, either queuing to enter, using external
seating areas, smoking or departing.

e Ancillary activities associated with the premises e.g. deliveries,
bottle recycling.

These will be detailed further, below.

The premises should be designed and constructed with an adequate level of
insulation so that the music or noise from patrons does not materially impact
on the amenity of those living in the surrounding properties. The louder the
proposed music, the more robust the structure will need to be. If the structure is
not robust then there may be a requirement for physical controls on the actual
level of amplified or live music, which could include the use of noise limiters or
other electronic devices.

Where the proposed development shares a party wall or floor or is structurally
connected to adjoining residential dwellings or other noise-sensitive premises,
particular attention should be given to structure- borne noise and vibration.
Full details of potential impacts and how these have been mitigated should be
provided with the planning application.

Doors and windows will often need to be kept closed to prevent the break out
of noise from the premises and therefore, alternative forms of ventilation and
air-conditioning may be required. The main entrance to the premises is often a
cause for noise breakout as customers arrive and depart, and an acoustic lobby
may be required. Clearly, the requirements of Building Regulations in terms of
safety need to considered.

External seating areas and smoking areas in close proximity to neighbouring
residents are often a cause for complaint, especially during the evening and night
time periods. The location and nature of the premises will dictate the size of any
seating area and the hours of use. There will be a need to identify a designated
smoking area and provide details of how noise from patrons using that area
will be controlled. Potential impacts arising from the arrival and dispersal of
patrons from the premises should also be considered. This could include private
vehicles, taxis and mini-cabs and groups of patrons congregating outside the
premises, especially late at night.

Details of how and when ancillary activities such as deliveries, waste collections
and bottle recycling will be carried out should be supplied, together with an
assessment of their relative impact.
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3.3.7. The location and use of kitchen extraction systems, air-conditioning units and
refrigeration plant will also need to be considered. The predicted noise levels
of such plant should be provided together with details of any additional noise
attenuation works to ensure the design criteria is achieved for the proposed times
of use. With regards to noise from any plant, including air-conditioning units,
refrigeration units or extraction/ventilation system, please refer to paragraph
2.21.

3.3.8. If noise impacts are likely to arise from the arrival and dispersal of patrons, the
use of designated smoking areas and external seating areas, or deliveries and
collections; then there may be a requirement to produce a Noise Management
Plan which states how the impacts of these activities will be controlled.

ARUN DISTRICT COUNCIL BR/318/13/



This section covers sport and leisure activities which take place outside, such
as clay target shooting, off road motorcycle sports and model aircraft flying, as
well as the use of multi-use games areas (MUGASs), all weather pitches (AWPs)
and skate parks.

4.2. Considerations

4.21.

4.2.2.

4.2.3.

In some circumstances, the noise levels generated from these types of activities
are likely to be higher than would normally be accepted for other development
consents, such as industrial processes, because of the characteristics of the
noise generated, the controls that are possible, and the pattern of use.

For these activities, the LPA will need to take account of how frequently the
noise will be generated and how disturbing it will be and therefore, clear details
of the proposed development are crucial.

It is common for these types of activities to take place in suburban and rural
locations, where existing ambient noise levels can be very low and therefore,
such activities can greatly impact on surrounding amenity. The selection of
suitable sites is very important and care should be taken at an early stage to
ensure that the chosen location is appropriate.

4.3. Codes of Practice

4.3.1.

4.3.2.

4.3.3.

Some of the more common recreational activities have associated Codes of
Practice. While these Codes of Practice do not have the force of law, they do
provide important guidance on likely noise impacts and advice on setting suitable
controls.

Any noise report required to assess likely noise impact should properly consider
any relevant Codes of Practice.

Current Codes of Practice are listed in Annexe 1.

4.4. Multi Use Games Areas (MUGASs)

441.
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Currently, there are no Codes of Practice for controlling noise from MUGAs.
Planning applications for such facilities can give rise to a range of amenity
concerns, especially noise, particularly where they are proposed in residential
neighbourhoods. Noise impacts from MUGAs can vary depending on a number
of factors including the location, design, and size of the facility and the level of
use. Consequently, early guidance should be sought from the LPA.



4.4.2.

4.4 3.

44.4.

4.4.5.
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On flat terrain sites, landscaping and mounding can be used to obviate noise
breakout and floodlight spillage.

In noise sensitive locations, the materials chosen and the design should be
strongly influenced by noise reduction considerations. Fences should be fixed to
support posts to prevent excessive movement of fencing, and rubber damping
pads could be considered.

Consideration of the above points is vital as controlling noise levels from the
use of such developments can be difficult. It is therefore important to provide
as much information of the proposed use and expected noise impact on the
neighboring noise sensitive premises (both indoors and outdoors). Short and
long term LAeq, LAmax, LA90, LA10 and LA1 would be appropriate indices.for
this purpose.

Sport England guidance on the design and construction of MUGAs is available
on Sport England’s website.



The guidance in this chapter relates to residential developments only. Schools
and hospitals should be judged against appropriate existing standards such as
Building Bulletin 93: Acoustic Design of Schools, A Design Guide and the Health
Technical Memorandum 56.

5.2. Determining Site Suitability

5.2.1.

5.2.2.

In determining the suitability of the chosen site and the layout and design of the
development, the applicant should have regard to the basic principles of noise
control detailed in Section 1.2 of this document. The developer should be aware
of, and may wish to have regard to the Environmental Noise Directive (END)
noise maps (http://services.defra.gov.uk/wps/portal/noise).

As with all planning applications, regard should be had to the National Planning
Policy Framework and the Noise Policy Statement for England in developing the
proposal. The LPA will be able to provide information about any relevant locally
set noise limits or standards for new noise-sensitive development. This may be
detailed in the relevant Local Plan.

5.3. Criteria for requiring a Noise Assessment

5.3.1.

5.3.2.

5.3.3.

5.3.4.

SR
HR
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Where new noise sensitive premises are proposed on a site which is likely to
experience noise from transport sources or other sources, such as industrial
development (see section 5.6), the LPA is likely to require a noise assessment.
As a guide, this is likely to include all sites located near to a motorway, dual
carriageway, major A road, railway lines or airport/airfield and ports.

It is important to note that this is only a guide and other locations may also need
to be considered. For example, some B roads may have a higher than average
traffic load and could generate high levels of road noise. These will need to be
considered on a case by case basis and early discussions are recommended.

The noise assessment should be carried out to help determine the suitability of
the site, the number of units and the type of accommodation to be built, as well
as the final layout and design of the units.

It is important, therefore, that wherever possible, the noise assessment is carried
out at the pre-application stage and presented to the LPA before any site design
and layout has been finalised.
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5.4. Assessment Methodology

54.1.

5.4.2.

5.4.3.

54.4.

5.4.5.

5.4.6.

54.7.

5.4.8.
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The methodology for carrying out the assessment should follow the advice set
out in Section 1.3 along with the following considerations.

Road traffic and rail calculation methodologies are detailed in the Control of
Traffic Road Noise (CTRN) and Control of Rail Noise (CRN) (see table 1).

The size of the development and proximity to the noise source will determine the
preferred methodology and length of monitoring required.

Any calculations should be made against future road traffic predictions, as well as
current levels (See CTRN). Additional shorter term LAeqgs would be appropriate
to identify noisier periods when the impact from noise will be greater.

Night time noise monitoring will be expected.

¢ Night time periods can see an increase in HGV movements on roads, which
can affect the expected drop in dB levels.

e Consideration should be had to the influence of individual LA max levels
which can only be obtained by measurement using short 5 minute periods. If
the noise climate is made of a large number of isolated events then LA1 data
would be expected.

¢ Road texture and gradient, plus existing noise barriers and land topography
can greatly influence the noise levels.

Therefore, the prediction of night time noise levels using calculation methods
only will normally be rejected unless strong evidence is provided to show the
method is robust and accurate.

Appropriate computer models showing noise contours across the entire site and
the proposed facades would be viewed as preferable.

Predictions/calculations should also be carried out at 1st/2nd/3rd floor heights
where appropriate.
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5.5. Design Criteria for Noise Sensitive Development

5.5.1.

5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

N
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Where the noise assessment has shown that habitable rooms will be exposed
to noise levels likely to give rise to any adverse impact, noise mitigation will be
required.

Design control measures should aim to achieve the ‘good’ noise criteria specified
in BS 8233 1999: Sound Insulation and Noise Reduction for Buildings, unless
there are particular reasons why this is not considered appropriate. In such
cases, a clear explanation of the reasons should be provided.

While it is acknowledged that noise mitigation measures can be used in a lot of
cases to achieve suitable internal levels, it is important that preference is given
to criteria based on windows being partially open. If it is not possible to achieve
suitable internal levels with the windows opened then details of alternative
ventilation must be supplied.

The advice set out in the BRE document ‘Sound Control for Homes’ should be
considered.

Specific points for consideration include:

e Provide appropriate distances between noise sensitive developments and
noise sources;

e Land zoning to separate noisy uses from noise sensitive uses, for example,
avoiding the siting of children’s playing areas next to accommodation for the
elderly;

e Careful orientation of building layout, such as at right angles to the noise
source;

¢ Introduction of single aspect buildings;

¢ Internal layout of dwellings, through the location of non-habitable rooms such
as bathrooms, kitchens and circulation areas as buffers between the noise
source and habitable rooms;

e Screening by non-noise sensitive structures or barrier blocks such as garages
and walls;

e The introduction of acoustic screening such as bunding/ embankments,
fencing and walling;

¢ Protection of external residential amenity areas by positioning them towards
the centre of the development sites.

The submission of details of layout and design should be supported by a scheme
showing details of mitigation techniques. Computer modelling which shows the
impact of the design measures should be produced. See paragraph 2.4 for
information on prediction methods and modelling.
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5.6. New Noise Sensitive Developments near to existing Industrial/Commercial noise
sources

5.6.1.

5.6.2.

5.6.3.

5.6.4.
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Careful consideration will need to be given to proposals that are likely to site
new noise sensitive developments near to existing industrial, commercial,
entertainment premises ports and airports.

There is no protection offered in law to existing premises, from nuisance
complaints made by new residents. This may result in formal action being taken
against these premises if a statutory nuisance is established.

Therefore, in general, where it is apparent to the LPA that existing noise from
an existing industrial, commercial, entertainment premises ports and air ports
is likely to cause and inadequate disturbance or a statutory nuisance to new
residents, the development is unlikely to be supported unless clear evidence
can be shown that adequate noise attenuation can and will be provided.

In some circumstances, legal agreements can be entered into, whereby the
developers provide the necessary measures to attenuate the existing noise
through adequate sound proofing or re-locating of the noise source.



This section covers noise from additional vehicle movements likely to be
generated by new development (eg. new commercial and industrial sites,
entertainment premises and so on), and stand-alone transport schemes (eg.
traffic calming measures and new road links).

6.2. Guidelines and criteria

6.2.1.

The Department for Transport’s Design Manual for Roads and Bridges (DMRB)
Volume 11 Section 3 sets out a method for evaluating both the immediate and
long term impact of changes in the 18-hour traffic flow (06.00 — 24.00) on noise
sensitive receptors and the information to be provided for different types of
schemes. It also sets out the noise criteria to consider, namely whether there is
likely to be a change in:

e noise level of 1 dB LA10’18h or more in the short-term or 3 dB LA10’18h in the

long-term at any sensitive receptor within the study area.

e noise level of 3 dB Lnigntoutside or more in the long term at any sensitive receptor
within the study area where an Lnightoutside greater than 55 dB is predicted.

6.3. Information required to support a planning application

6.3.1.

Wi
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The DMRB sets out the indices to use, the way to assess predicted noise levels
and the effects of mitigation measures, and the information to be provided
for different levels of noise assessments. Always check the Department for
Transport’s website for the most up-to-date guidance (see:
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Biomass and Alr Quality Information for Developers 8

This leaflet explains how biomass burning boilers can
affect air quality, and what this means for the planning
process for developments containing a biomass boiler
or combined heat and power {(CHP) unit,

Use of renewable fusls such as biosmass can cut emissions
of the greenhouse gas carbon dioxide, and thersfore helps us
o avoid the conseguences of dangerous climate change.
Biomass can be an efficient, enviranmentally friendly fuel if
attentlon is paid o the relevant issues and bast practice is
adopted. In all cases it is recommended that appropriate
grofessional advice is soughi {o oplimise financial and
snvironmantal operation
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The quality of the alr we breathe has a direct effect on our
health. Air quality in the UK has improved since the 'Great
Smogs’ of the 1950s. However poliuled air is still a major threat
o health in many towns, cities and aven rural areas. Avarage
fife expectancy across Europe is cul by an average of eight
manths due to polivied air.

Healih based standards for many air polivtanis have been
set in the UK Air Quality Strategy. The three main pallulants of
concern are nitrogen dioxide {NO,), ozone (O} and particles
{FM). Breaches of slandards for all three pollutanis are
currently experienced in many parts of the UK

Local authorities are reqguired by law 1o review and assess air
quslity in their area. If levels of air pollutanis are ahove the legal
standards, or the standards are unlikely o be met by a required
date, that area should be designated an Air Quality Management
Area (AGMA). The local authority must then draw ug and
impiement an action pian aimed at reducing levels of the paliutant.

In comman with conventional combustion systems, biomass-
burning boilers can emit a number of pollitants including
nitrogen dioxide (NQ,}, particles (PM) and sulphur dioxide
{SC,). The mix and amounts of poliution produced will depend
on the size and design of the bailer, the quadity of the fuel used
and the presence of any emissions abatement {(cleaning)
equipment. Generally a well maintained biomass boiler will
produce mara pollution than a similar gas system, but less than
an equivalent coal or oif fired boiler. The maintenance of the
boiler and its assodiated equipment will alse affect poliutant
emissions, i.e. poor maintenance will lead to higher emissions.

The regulatory system that applies to a biomass boller depends
upor its size {rated by iis maximum heat input), iis location and
the type of fual it burns.

Large biomass hoilers {(heat input greater than 20 MW) are
reguiaiad under the integrated Pallution Prevention and Contral
{IPPC) system. The regulating body is the Environment Agency
{England and Wales}, or Northern Ireland Environment Agency
{Northern lreland) for larger boilers {» 50 MW, and the relevant
iocal authority for smaller ones (20 - 50 MW, in Scotiand the
Scotiish Environment Protection Agency is the reguiatory

agency for bath categonies. To install and operale such a boller
{20 MW) a permit will be reguired, and emissions control must
be provided by 'Best Available Technigues’.

Medium sizad bailars (45 - 20,000 kW) fall under the Clean
Air Act 1883 (N} 1881 Clean Air Order) and are reguiated by the
appropriate local authority. This legisiation ensures that newly
installed plant has adequate arrastment eguipment and that
where emissions from plant appear excessive measurarments of
emissions 1o the atmosphere can be requirad.

Small boilers (heat input less than 45 kW) are also
ragulated under the Clean Alr Act (NI Clean Air Order). Whare
the local suthorily has designated a Smoke Conirol Area
biomass boilers must be approvad as an 'exempt apgliance’. A
fist of smoke confrol areas is availlable online (see link at the
end of this leaflet) Where an appllance is designed to burn fuel
at 3 rate greater than 45.4 kg per hour the local authority wilt be
requirad 1o approve the chimney height. Your local authornity's
Environmental Health/ Protection department will usually
handie pollution issues and notifications.

Boilers burning contaminated waste wood {(and other
wasie) can emit other poilutants, including highly toxic heavy
metal compounds. For this reason boillers burning waste may
be subject to more siringent regulations than boilers burning
clean, new waod

in the planning system air quality is a 'material consideration’.
This means that & developer submitting a planning application
that may adversaely affect air quality can be reguired 1o include
suitable measures to mitigate (rectifv) the impacts on air guality,
or, in the worst case, have planning permission refused. The
weight given to air quality in deciding the application wilt depend
an such factors as:

= The severity of the impacts on air guality;

+ The air guality in the area surrounding the proposed
development;

+  The likely use of the development, Le. the length of time
peopie are likely o be residing or working at the location;
and

«  The positive benefits provided through other material
considerations.

You may wish o check o s2e if vour progosed
development is in, or ciose o, any Alr Qusality Management
Areas. A list of these is available via the ink at the end of this
iesflet.

if a locat suthority is concerned that a biomass boiler may
adversaly affect alr quelity it may require some detailed
information on the type of system you are proposing to install.
Mast of these guestions relale to the type of bailer propasad, so
it is essential that you know the make, model and size of boiler
you are proposing io use pefore you submit your planning
apglication. If your devslopment is in a Smoke Control Areg,
and the size of yvour proposed boiler means that the Clean Air
Act covers it, it is also essential that you check that vour
proposed boiler has been approved as an Exempt Appliance.
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infarmation he local autharity may request is shown in the
Box pelow.

WA droeae o Riamocos Reailar ave & ara
What types of hlomass boiley ars thara?

Biomass appliances usually fall inio bwo categories —~ balch
fuelled or continucusly fired. Batch fuelled appliances are
usually small, < 50kW output, unils fuelled by logs or lump
wood. They can be either sioves, where the main culputis by
directly heating the room in which they are placed, or hot waler
bailers. Until the recent introduction of pellst sioves iog fuelled
batch units were the only type found in the domesiic sector
where thay still make up the majority of sales. In a continususly
fired boiller, or stove, fuel is added coniinuously to the
combustion air in the corract praportion o give the desired heat
cutput. Combustion air is regulated o match. Generally
continuously fired appliances have lower emissions of
paliutants than batch fuelied appliances. in continuously fired
appliances two main fusls are used — wood chips and peliets.
Peliets are 3 moedern form of manufaciured biomass fuel that
has many advaniages. They are free flowing with a low
maisture content and 3 consistent size and gecometry.
Designing efficient and effective combustion devices is
therefore much simplified when compared with other fuels.

A description of the biomass May include the make, model,

iler manufacturer, thermal capacify

hoiler nufacturer, thermal capacity
{k/ NIV}, ien num rats of

T

Sk, the

eimissions abatement &
and whether the system is fitted with
an aceumiilation tank.

Mare detailed information on biomass appliances and their
operation is available in the Carbon Trust document 'Biomass
heating: a praciical guide for potential users’.

0y e 8 A
WY AFY TNErS wiln

[v4

most efficiently when running under load using fuel of the
carrect speciiication, reducing both fusl casts and emissions of
poliutants. it is therefore imporiant that the system {including
fuel) is well specified, installed and maintained. Professional
advica is therefore recommended for system design.

Fusl delivery and siorage ~ The space and infrastruciure
available for delivery, storage and ash removal is very
important. It your fuel store is oo small more vehicle
movements  will be needed, and the consequent
environments! and nuisance impacts may be high. Adequate
space will be needed o ensure delivery vehicles can enter,
manoceuvre and exit the fuel store area. inadequate space will
mean smaller vehicles have o be used, with consequent
increased frequencies of deliveries and restrictions in the
choice of fuel supplier.

RN R\

3 N{\Q\\\M x

ier should he able to provide
nfarmation.

This information on the basic design of
the system will help assass ¥
arnissions parformance. Bit
boiters often produca relatively high
missions when very lightly loaded
{i.e. under 30% of full output) or

<

switch on and off frequantly.

his

A description of the beiler
stack {flue)

May include the heighit and internal
diamster of the stack, its grid location
ux velocity {m/s)

i o5 may reguire
stack heigt culatad using
‘dispersion modelling’, a computer
modeliing technigque that looks af how
pollutants disparse.

The desigr: of the stack greatly affects Your installer should be able to
how pollutants produced in the beilar provide most of the details and
disperse over the surrounding area. make a calculation on stack heigh
\Where the area is heavily built up, or and design. When disparsion
isting air quality issues, modelling is required you or your
dispersion becomes more complicated. | instalier may need to engage a
spesialist consultant.

£)

A description of the intended May include the type of fusl to ba
fuel used, its composition, compatibilit
with the boiler, any standards it ms
e.g. CEN) and arrangsments to ensure
quality of
ad about

o

Guarantees are therefore needed that

¢
the fuel is com
of ahi

Building details

their exposuie to emissi

Maintenance arrangements for
the system

staller should be atle to

end a suitable maintsnance
scheduie.

System efficiency and emissions Your i
parformance very much depand upon
ntenance. Wel ritained

stems aiso function more efficiently
reducing fuel costs.
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Fuel store design ~ It is essential that the fuel slore keeps
the fuel in good condition and, most impartantly, dry. H fusl
becomes wet the thermal efficiency of the boiler can be lower
and the emissions of air pollutants far higher, espedially during
start-up

Staff training ~ Fuel delivery arrangements, operstional
practices and maintenance of biomass bollers are all
significantly different {o ‘conventional’ gas, oif and electric
heating. it is therefore essential for staff managing the buiiding
o receive training in the operation of the biomass boiler.

Noise ~ The aperation of biomass baoilers and associated
activities such as fuel deliveries may cause noise, which in some
C388S can cause annoyance o occupants of neighbouring
buildings. Careful design of the site and consideration of delivery
scheduies can help to minimise any potential noise issues.

Nuisance - Aside from noise, potential nuisance from
biomass boilers include odour (e.g. directly from the fuel, or
chimney emissions) and dusl. Again, palential nuisance can be
minimised through careful site design and consideration of
maintenance and delivery schedules.

T ava i Bon T ol I ThE e Ny Sy vy
LIFENS T TLIVTISY ivanmaiign

potential users’ (hitp:/iwww.carbontrust.co.uk)

Programme
{http/hwwwitowearbonbuildings.org.uk)

{htip:ffwww environmental-protection.org.uk}
= Afull list of Air Quality Management Areas
{nttp:Awww airquality co.ulfarchivellagmilagm.php)

o Alist of Smaoke Confrol Areas
{htio:rwanw uksmokecontrolarens co.uk}

available al www environmeniai-protection.org.uk

The Carbon Trust walkthrough guide for developers considering using biomass - ‘Biomass heating: a practical guide for
«  The Biomass Energy Centre is a one stop shop for biomass information {(http://www bicmassenergycenire.org.uk)

o Grants for the instailation of microgeneration technologies in a range of buildings are provided by the Low Carbon Buildings

o Further information on air quality on Environmental Protection UK’s websile

This leaflet has been produced as part of the Biomass and Alr Quality Guidance for Lacal Authorities’ project carried out in
association with LACORS. Further guidance and toois are gvailable at www. environmental-profection.org.uibiomass

Environmental Protection UK publishes 3 range of information leaflets on issues such as air pollution and naise. These are

Enviranmental Protection UK
44 Grand Parade
Brighton BNZ 8QA

Tel: $1273 878770

www . anvironmental-protection.org.uk

arity no. 221026

June 2008
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Environmental Protection UK's vision is of a cleaner, quistey, healthier world.
We seek changes in policy and practice o minimise air, noise and land
pollution, bringing together stakeholders to inform debate and influence
decision making. We are a national membership based charity and have been
playing a leading role in environmental protection in the UK since 1898,

Environmental Protection UK
44 Grand Parade
Brighton BN2 QA

Tel: 01273 878770
wwav.environmentakprofection.org.uk

Registered Charity No. 221028

QN $ S T a Ny SN
- s : . , . R EORNTIINN
LACORS {the Local Authorities Coordinators of Regulatory Services) is the § \\\\i Q\}\\§\§\\\
local government central body responsible Tor overseeing local authority > X N s X \“\\\\
Promaiing guaiity regulation

reguiatory and related services in the UK Central to LACORS worl is the
promaotion of quality regulation, development of policy and dissemination
of comprehensive advice, guidance and good practice for local

authority regulatory services.

LACORS

Local Government House
Bmith Square

London SWIP 3H2

Tel: 020 7665 3388
www.lacors.gov.uk
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Executive Summary 8

In common with other combustion appliances, emissions from biomass boilers and combined heat and
power systems should be managed o ensure polential air quality impacts are controlied. Management of
combustion appliances can include product and fuel standards, emissions abatement eguipment,
reguiatory controls and/ or planning controls to restrict where certain appliances can be installed. This
guidance aims o help local authorities understand and manage emissions from biomass combustion, with
a focus on the most common biomass fuel — wood.

Biomass fuels are currently being encouraged o help the UK meet stringent targets under the Climats
Change Act and the related Renewable Energy Strategy. Unabated climate change presents a major
environmental and health hazard to the whole world, and de-carbonising our energy supply is therefore a
priority. Al the same time the UK is currently fajling to meet legally binding EU air qualily standards in many
paris of the couniry, and public health is suffering as a result. Management of biomass emissions should
therefore seek to encourags biomass uss, whilst maintaining or improving air quality.

As a general rule of thumb biomass bollers fuslled by clean, new wood have lower emissions than coal,
roughly equivalsnt emissions to oll, but higher emissions than equivalent gas fired boilers. The process of
assessment should therefore follow a risk-based approach based upon:

« Where the boiler is, L.e. could it affect areas of poor air guality

« Whether the biomass plant is substituting Tor a boiler using a different fuel; i.e. if it's substituting for oil
or coal, smissions might actually drop, if it substitutes for gas they may rise

= The iikely emissions standard of the boiler

« The type of biomass fus] used.

The approach to assessment should therefore have a lighter touch where risk is low (for example in a
rural area where air quality is good, and coal and oil ars the realistic alternative fuels), and more rigorous
where risk is high (for example in or adjacent fo an Alr Quality Management Area).

The declared view of the Depariment for Environment, Food and Rural Affairs {Defra) is that the air
guality impacts of a major expansion in biomass heat can be controlied through the use of high quality, low
amission plant and targeting rural arsas off the gas grid where ceal and oil fired plant are currantly used.
In urban areas, or where an Alr Quality Management Area has been declared, they would expect biomass
heat deploymeant to be less common, and larger {and therefore cleaner) biomass units to be more
pravalent.

This guidance document contains information on the policy background to biomass, climate change and
air guality, details of the technology used in biomass plant and their requlation, and finally advice on the
management and mitigation of biomass emissions. Several tools have been developed alongside this
guidance to help local authorities and their partnars manage emissions. These are listed on the contents
page, and are also available for downioad from www environmental-protaction.org.uk/biomass.

This guidance does not intend o be a complete guide 1o biomass, and suggesied reading links have
been placed in the text if more detailed information is needed about any of the policiss, technologies and
methodologies raised. This guidance is intended as a companion to the more general Environmental
Protection UK planning guidance ‘Development Controlr Planning for Alr Quality’. This was iast updated
in 2006, and at the time of writing is under review for a further update later in 2008,
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1.2

1.5

Biomass burning is perhaps the oldest method of
providing heating and hot water; however in racent years
pressure to reduce our reliance on fossit fuels such as
caal, olf and gas has encouragad & large expansion in the
use of biomass heat. Concerns, however, have been
raised that this may bave an adverse effect on air quality,
particularly in densely popuiated urban areas.

Biomass can have a variety of meanings, but in the context
of this guidance it refers o deriving enargy from ticlogical
materiad through a iransformation process. The energy
provided may be hest, electicity or mechanical power.
The biclogical material may come from animal or plani
sources {including animal wastes and compaosts), whilst
the transformative process may be direct combustion or
perhaps invalve gasification, farmentation or pyrolysis.

The staius of biomass as a renewable low carbon fuel
means there is growing inferest in using it io help mest
local and national targets for renewable energy. As 8
relatively mature renewable energy technology, biomass
is often one of the most cost effective, and therefore
altractive, fechnologies o use.

There is a wide range of original sources of biomass fuels,
which can be broadly defined in terms of ‘wel and ‘dry’
sources. Under these two troad headings, they can be
grouped inio five categories:

Virgin wood

Ory ~ includes roundwood, harvesting residues (brash),
bark, sawdusi, crowns, neadles and residues of ee
surgery

Energy crops

Ory - includes woody energy crops (shori rotation
forestry, willow, eucalyptus, poplar), grassy energy crops
{miscanthus and hemp), sugar crops {sugar beet), starch
crops {whaat, barley, maize/corn), oil craps {rape, linseed,
sunflower), and even hydroponics {lake weed, kelp,

algae)

Agricultural residues

Wet — includes pig and cattle slurry, sheep manurg, grass
silage

Ory ~ poultry litter, wheat or barley straw, corn stover

Food residues

Wet ~ includes wastes from varicus processes in the
distiliery, dairy, meat, fish, dils, fruit and vegetables
sectors

Industrial residues

Wet - includes saewage shudge

Ory —~ includes residues from sawmills, construction,
furniture manufacturing, chipboard indusiries, paliats.

This quidance covers the burning of dry and seasoned
woody fuels only, as this is the most popular form of
biomass being depioyed in the UK {e.g. wood chips,

1.6

1.8

1.10

112

pellets and logs with up to 50% moisture content). The
document is aimed at local authorities, and is intended to
help officers and elected members with strategic planning
and dedsions on individual planning applications. Whilst
this guidance relates to pracilice and the legisiative
position in England and Wales, the general approach will
be of relevance 1o Scotland and Northern treland. At the
dme of wriling Environmental Protection UK’s Scottish
Division were looking to produce a dedicated version of
this guidarnice for Scolland in the near fulure.

The guidance focuses on assessing and managing the
ically nifrogen
dioxide {NQ,} and particulates (PM,, and PM, ). It does
not cover sulphur dioxide {S0,) in depih. Lifecycle CO,
emissions from different biomass fuels are bayond the
scope of this guidance, however the Environment Agency
raport ‘Biomass ~ Carbon Sink or Carbon Sinner? ¢an
provide more information on this subject {see Chapler 1
reading links).

Biomass does have other environmental and
sustainability impacis surcounding its use. These are
mentionad in this gquidance, and links are given to saurces
of further information. Dry, woody fuels are most
commonly burnit in a boller to produce hest for sgace
heating and/ or hot water, or in 2 Combined Heat and
Fower (CHF} unit 1o produce both heat and elscinicity.
This quidance uses the term ‘biomass bollers’ o cover
both boilers and CHP units.

The burning of waste wood may be subject to more
stringent environmeantal reguiation than the buming of
clean, new wood. These issues are examined in Chapter 3.
At the time of writing this document, technology and
lagislation surrounding the air quality effects of biomass
were developing guickly. Updates to this guidance will be
posted at www.environmental-protection org. uk/biomass,
and we strongly recommend checking for updates when
using this guidance.

The majority of instalistions of biomass plants wilt occur
as part of a larger devalopment, and will therefore nead
bath fo meet reguiatary (paoilution) conditions, and also
gain planning approval. Both issues are locked at in
Chapter 3 of this guidance. Wider air quality issues
surrounding development coniral are considered in the
quidance document ‘Development Control: Planning for
Air Quality which is available {o downicad from the
Environmental Frotaction UK website.

An information leaflet for developers has heen preduced
alengside this guidance document. This leaflel explains
the issues surrounding biomass and air guality, the
information that local authorities may need o assess the
air quality impacts of a propasad biomass bailer, and the
reasons why they may request this information.

3
IMpacis oY

in common with other combustion plant, the combustion
of biomass for energy can affect air guality in a variety of
ways. Emission levels of pallutants such as parliculates
{PM)}, polyaromatic hydrocarbons (PAHs) and carbon
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monaxide depend on the completenass of the combustion
process. The temperatures in conventional biomass
combustion are considered to be not sufficiently high to
axidise aimospheric nitrogen, and oxides are almost
exclusively formed from fuel nitrogen (note that this may
not be the case for newsr biomass technologies such as
gasification that have higher combustion femperatures).
Emission levels of NO, are therefore heavily dependent
on the chemical compaosition of individual fuels, as are
amissions of SO Overall emissions will therefore be
dependent on

.
cat

» The design of the combustion plant

» The chemical and physical quslities of the fusl (fuel
quatlity}, and

« Tha presence of any emissions abatement equipment
fitted to the plant.

4

1. Cener

13 In many cases the introduction of new biomass plant will
dispiace heat snd/ or power provided by other
combustion agpliances. in this case the relative
contribution will depend on the type of fuel(s) and
combustion technology displaced. For exampie, the
sulphur and nitrogen content of waod biomass is low but
higher than for gas, and hence displacement of gas may
lead to a modest increase in 80O, and NQ, emissions.
Conversely, displacement of fuels such as coal may lead
o an overall reduction in emissions.

i
i

o
Y

-
ESN

The depth of the air quality assessment spplied o a
plarining application containing a biomass boiller should
follow a risk-based approach. Key questions to consider
when making an initial broad assessment shouid include:

v

Geagraphy -~ what is the planned location of the bicmass
boiter, and could it polentially negatively affect any areas
of poor air quality?

5

Fuel substitution/ alternatives ~ will the biomass boiler be
displacing a baller running on a different fuel, and if so

what fuel? f the development containing the boileris ona
new site, what other fueis might be available {and what
would be thelr comparative effect on air quality)?

What is the likely emissions performance of the bailer?
What fvpe of biomass fuel will the boiler be running on?

in 2008 the Depariment for Envircnment, Food and Rural
Affairs {Defra) commissioned a biomass impact assessment
study to help infonm the development of the UK Renawable
Energy Strategy, the results of which were communicated in
May 2009 via a lelter to all local autharity Chief Executives in
Engiand from the then Defra and BECC Minister Lord Hunt
of Kings Heath. The study modelled the polential alr quality
impacts of a large increase in biomass heat {installed
capaciiies of 3& Twh and 50 TWh; tolal UK heat demand in
2005 was 8344TWh). Resulls of Defra’s analysis, and the
Minister's key messages, are shown in Box 1.1,

e
e

A8 implementation of the Minister's key messages has
impiications for {ocal planning policy, however some of
he technical neads {(for example product emission
standards) are not yet in place. Many of the issues raised
are, howevar, covered in this guidance including cument
tachnologies, standards and certification {Chapter 2) and
risk based approaches to assessment {Chapier 4).
Chapter 6 looks at some of the anticipated develogments
that will help implement the targeled approach outlined
by the Minister, and updates to this guidance will be
posted as new information becomes available.

i
i

~
Y

Nuisance issues can also arise from the use of biomass,
with the most common issues arising from smoke and
odaur. Emission of smoke in smoke conlral areas is in
general an offence under the Clean Air Act and outside
smoke conirol areas can either be addressed through
nuisance or the Clean Air Act provisions prohibiting the
emission of dark smoke. Cdour is most likely o be
associsted with a combination of inadaquate combustion
and poor plume dispersion, or from fuel storage.

iy
HY

At
Vi

Results of the Impact Assessment - ‘where certain conditions are mef .
the current £ air quality directive’s air que

ii new biomass plant are of high quality, corresponding to the best
» That the majority of biomass heat uptake repiaces or displaces existing co

o That the majority of uptake is located off the gas grid and thersfore aw

T

oW

Iy

the

than other argas.
s conditions move aw.

A

an
ayt

ty limit values would occur. These conditions are:

mpa
mp

.. impacts can be reduced fo & manageabie lsvel, and that ne additional breaches of
1ing nits currently on the market;

and oil fired heating;

-
£
i

nvironmant Act 1995 are

increase significa

Current Levels of Biomass in the UK - ‘Bicmass use in the UK is curren
in the UK wauld have to increass 20 fold ... The fact that the
right conditions now we can ensure aimost all of the svertual i
that zarly instailations will not result in exceeding air

1t

S

=7
I}

ty at a very low levei; to achisve 7% of the UK heat mark
low is an advantage h

dence points ioward the following key peints:
¢+ To meet the 2020 targets for renswable energy, the UK n
the key technologies;

avi

i

in

3

gasier to contro! than from a larger number of small plant’.

Key Messages for Local Planning Policies - ‘In the development of iccal planning policy and the consideration of development

rease very stbsta

° notential conflicts betwsen these goals and air guality can be avoided through the use of high guality, low emi coal and

fired plant with high quality wood fired plant loca gas grid and away from densely populated urban : 7 in urban

areas or where an Air Quality ared, we would expect biomass heat deployment to {and therefore
cleaner} biomass nits 1o be more prevalent.

= Encouraging the use of farger plant, for exampie in conjunction with the developmant of heat networks, will result in a system where air guality emissions are

]

i
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1.18

1.18

1.20

1.21

Palicies o encourage the use of biomass have primarily
been driven by climate change and the need o reduce
greenhouse gases. Other relevant drivers include
sustainability, energy security and rural employment. UK
legislative drivers have developed within the framework of
£l and other international policies, sirategies and
instruments such as the Kyoto Frotocol to the United
Nations Frameworik Convention on Climate Change
{UNFCCC).

Carbon dioxide (C0O,} in the atmosphere is undersiood to
have a warming effect. Since pre-industrial imes the level
of atmospheric CO, has increased from sbout 280 paris
per million to 380 parts per million, largely due o
emissions fram the cambustion of fossil fuels and human
induced land use changes. Observations have shown that
the world is now warming a5 a result, and modelling
predicts that if we continue to emit carbon dioxide and
ather greenhouse gases at present rates there will be a
significant change in climate over coming decades. The
consequences of unabated climate change would be
widespread, with increased temperatures, sea level rises
and a greater freguency of extreme weather evenis
having sericus affects on the natural environment, and
hurnan heaith and welibeing.

The Climate Change Act 2008 - is now the UK’s pre-
eminent dlimate change framework legisiation. The Act
commils the Government to achieving an 80% cutin CO,
emissions (from 1980 levels) by 2050. Under the Act the
Governmaent sets a series of B-year carbon ‘budgets’, with
three successive budgels slways in legisiation. The first
three budgets were sat alongside the (finandial) budget in
2009 committing to cuts drom 1990 lavels) of 22% by
2012, 28% by 2017 and 34% by 2022, The ofiicial
Government advisory body for setling targets and
budgets under the Act is the Commillee on Climate
Change.

Eurocpean Renewable Energy Targets —~ The EU has
adopiad a arget of 12% renewable energy in the EU by
2010 and has produced 3 range of implementstion
raeasures. These include Directives with targets for
renewabile use in electriciy generation and transport fuals,
and a Biomass Action Plan. Further io the 2010 target, the
L has agreed a 20% renewsbie eneargy target for 2020.
This relates 1o all energy consumed, and thus for the first
time includes heat as well as electricity. Under 3 burden
sharing agreement the UK has agreed to a larget of 15%
of all energy o come from renawable sources by 2020,

Current UK National Policy ~ The UK Enesrgy White
Paper, released in May 2007, has acknowledgead the role
of piomass and its potential contnbution o renewable
enargy in e UK This follows the UK Government’s
Biomass Strategy, which acknowledges the role of
biomass in helping to meet climate change and renewable
enargy targets, and brings iogether the various
Government policies that encourage biomass. Whilst a
UK document, it acknowledges that separate sirategies
have been, or are being, deveioped o address the
specific conditions that apply in Scoiland, Wales and
Northern Irefand. it does not include any hinding targets;

©

L

©
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instead its main aims are o

Realise 38 major expansion in the supply and use of
biocmass in the UK

Facilitate the development of a comgpetitive
sustainable market and supply chain

Promote innovation and  low-carbon  tachnology
development s¢ hiomass can deliver relatively higher
energy vislds

Coniribute to overall environmental benefits and the
health of ecosystems through the achisvement of mulliple
benefits from land use.

and

Currently the main mechanism for the Government fo
encourage renewable energy development is the
Renewable Obligation (RO}, which supports the
genaration of slectricity from renewable rescurces through
a system of Renewable Obligation Certificates (ROCs). As
of 2(38, larger piomass CHP sysiams will recelve ‘double
ROCs {i.e. twice as many ceriificates for every unit of
energy generated), and a new feed-in fadfl will provide
benetits for smaller biomass CHP systems {(up to 5 MW).
At the time of writing, the Govemnment was also preparing
the detsils of 3 new Renewable Heat Incentive, which will
become the main mechanism for encouraging deployvment
of renewable heat. Ovarall, these incentives are likely fo
make biomass more economically altraciive.

The UK Renewable Energy Sirategy - The
Government isunched 3 draft Renewable Energy

Strategy for consullation during 2008; this stralegy will
aim o impiement the 18% by 2020 UK target set by the
EUL Although the strategy does not set sector largets,
biomass heat is identified as one of the most promising
available renewable technologies, and the strategy
therefore foresees a major expansion of biomass use
aver current levels. The final sirategy was expected
during the first half of 2009, Mare detailad propaosals for
biomass are included in the Government's Heat and
Energy Saving Strategy, which at the time of writing
was available in 3 consultation draft.

The Forestry Commission’s (England) Woodfuel
Strategy for England aims {0 bring an additional twg
raiilion forines of woaod into the market, annually, by 2G20.
To achieve this farget the sirategy focuses on the
potential wood resource available in the 80% of English
woadiands that are currently under-managad.

Planning and Biomass ~ Regional {Regional Spatial
Strategies) and iocal {Local Development Frameworks)
plans must be developed in accordance with Government
planning guidance. For blomass, relevant guidance is
provided by:

Renewsable Energy — PPS 22 (England), SPFP 6 & PAN 45
{Scotland) and TAN 8 (Wales), draft PPS 18 (Northarn
ireland}

Climate Change ~ FPS 1 (England}

Pallution Conirol — PPS23 (England) and PAN 51
(Scotland}

Planning issues are looked at in more depth in Chapter 3.

1.27

Local Climate Change and Renewable Energy Targets
- Many local authorities have adopted renewable energy
targeis for new developments in their area. These
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became known as the ‘Merton Rule’ after the Londan
Borough of Merton, which was the first iocal authority o
intfroduce such targets. The 2008 Energy and Planning
Act formalised this approach by enabling local planning
authorities to set requirements for energy use and energy
efficiency in local plans

in 2008 a new framework for local authorily
performance indicators was infraduced in England and
Wales, reducing the number of indicalors to 198. Local
authorities are required o monitor all of the indicators;
however they are only required to set improvement
targets for up to 35 indicators as part of muili agency
Local Area Agreements. Relevant indicators for biomass
are:

NI 188 GO, reduction from local authority operations

Nf 186 Per capita CO, emissions in the LA area

NI 104 Level of air quality — reduction in NO, and primary
PM., emissions through lecal authority’s esiate and
aparations.

The Code for Sustainable Homes is a system for rating
the sustainability of new homes, including energy and
water use performancs. It replaces the EcoHomes
standard in England. The Code measures the
sustainability of a new home agsinst categories of
sustainable design, rating the ‘whole home’ as a complete
gackage, using a8 1t 8§ star rating system 1o communicate
the overafl sustainghility performance of 3 new home. The
Code sets minimum standards for energy and waler use
at each level. Since April 2007 the developer of any new
home in England has been able to chioose o be assessed
against the Code, and a mandafory rating against the
Code was implemented for new homes from 1st May
2008, Together with the Code, the Government has
announced its plans to tighten the building regulations so
that fram 2018, all new homes will have to be zaro carbon
and meet level 8 of the Code. Level 3 will become
campulsory in 2010 and leval 4 in 2013,

Suppeort and Funding ~ Funding o support the use and
praduction  of biomass is  available from many
organisations and schemes, including:

The Bio-Energy infrastructure Scheme

Bicenergy Capital Grant Scheme

Enhanced Capital Allowances

EU funding for research, demonstration and intelligent
Energy  Europe, which may fund information
dissemination and study tours

England Rural Development Programme Energy Crops
Scheme

Low Carbon Buildings Programme

The Carbon Emission Reduction Target (for energy
supply companies)

The Carbon Trusi.
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Palicies fo reduce concentrations of poliutants in the air
are a responsa to the negative offects of these poliutants
on human heslth and ecosystems. Despite improvements
in air quallty over the past decades poor air quality siill
represents 3 major hazard to human health in many areas
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of he counbry, causing premature death and chronic
illness. Alr quality standards are still faifing to be met in
rmany parts of the UK, particularly in densely populated
urban areas.

The most widespread air qualily problems relale fo
cancantrations of fine particles (PM), nitrogen dioxide and
ozone, with particies being the pofiutant most sirangly
assoclated with blomass combustion.  Particles are
normally referred to as PM,, or PM,, with the number
denoting thelr maximum size in micrometers. The smaller
particies (PM,.) are understood o have the greatest effect
on human health. Pardicles and nitrogen dioxide are
strongly  associated with combustion processes, with
vehicles normally being the most significant source of
both. Ozone is 8 product of palluted a8ir reacting in strong
sundight; as a long-fived poliutant it can often buiid up to
significant concentrations well away from the urban areas
where it is formed.

Developments in alr poliution policy during the 1830s
resulfed in the UK Government introducing the first
National Alr Quality Strategy in 1997, as a requirement
of the Environment Act 1995, A series of national air
quality standards and obiectives were also esiablished.
The Act aiso established Lacal Air Quality Management
{(LAGM) as a way to address localfised 'hot spois’ of poor
air quality, which could not be reselved effectively through
naticnal policy measures.

Since the development of the first UK Alr Quality Strateqgy
tegally binding siandards for seversl air pollutants have
been set at a European level, including standards for
PM,,, PM,, and NO,. These EU standards have been
incorporated into revisions of the UK Air Quality
Standards and the Air Quality Strategy, the most recent
revision having faken place in 2007 (although note that
standards for PM,, are not 85 yet incorporated into the
LAQM regime).

The 2007 revision infroduced a target value and axpasure
reduction target for PM_, the former to be achieved by
2020, The axposure reduction target caills for a 15% cutin
urban background exposure befween 2010 and 2020
Urban areas are defined as agglomerations with a
popuiation of gvar 250,000,

in 2008 a new European Alr Guality Directive came into
force. This tidied up existing legislation by merging
several Directives into one, introduced standards for PM,,
and provided a means of addressing breaches in air
guality standards by member states, by aliowing them to
apply for ‘compliance flaxibiliies’ (deadline extensions).
The UK has applied for an extensicn to meet the PM
standard and is in the process of doing so for NQ,. The
applications will nead to be accompanied by 3 robust plan
for achieving the standards by the new deadiines.

The Leocal Alr Quality Management (LAQM) Regime
requires individual local authorities to periodically assess
air guality and identify locations within their iocalily where
the national air guality objectives may be exceeded by
thelr farget dates. Where any such exceadences are
predicted, and where there is relevant public exposure,
focal authorilies have a duly lo declare Air Quality
Management Areas following a process of consultation.
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Such designations are a statulory requirement, and local
authorities in England, Scotland, Wales and Northern
reland have a duty to work towards achieving the
national air quality objectives based upon siandards for
seven key pollutants. The legislative basis for LAGM in
England, Scotland and Wales is the Environment Act
1885 and in Northern ireland the Environment {(Northern
ireland) Order 2002

Following the designation of AOMAs, local suthorities are
required to develop Alr Quality Action Plans (AQAPS) o
identify and implement actions fo improve air gquality
tocally. Such plans require effective coliabaration between
authority departmenis and external agencies and
stakeholders (such as the Environment Agency,
Highways Agency and industry). Land-use planning and
iranspori planning underpin the development of effective
air quality action plans

tocal authorities have taken different approaches to
establishing AQMAs. Some have deciared only the exact
areas where exceedences are expected to iake place;
this often leads fo the dedclaration of muitiple AQMAS in,
for example, a city centre. Others have chosen o declare
the whole area around where exceedences are found to
farm 3 single AOMA, or even make a whole district/
borough declaration {these are espedcially common in

1.40

London). it should therefore be noted that air quality
standards might not be exceaded across an entire AQMA.
tocal authorities have been provided with technical and
policy guidance by Defra (England) and the Woaelsh
Assembly Government (Wales) {o assist them with their
duties under LAQM. The technical guidance applies UK
wide and was last updated in 2009. The policy guidance
is issued by Defra or the relevant devolved administration,
and was updated in 2009 in both England and Wales.

The Environment Act 1885 aiso forms the legistative basis
linking the actions of the Environment Agency (the
environmental regulator) and the Air Quality Stralegy. The
Act requires them io ‘have regard 1o the Alr Quality
Strategy in discharging poliution controt functions’. Broadly
this means the reguiators base permit conditions for
applicable instaliations upon Best Available Techniques
{BAT). This is covered in mare depth in Chapter 3.
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parformance of 3 blomass boiler will

2.1 The emissions
depend heavily upon the design of the bolter and the type

of fuel used. The relationship befween the boller and the

fuel is crucial — boilers are usually set up to burn fuel of a

specific iype and qualily, and deviation from this fuel

specification without adjustments to the boiler set up can

lead o poor effficiency and increased emissions of air
4

Current UK and EU wide emission standards for biomass
boilers are largely inadequate a3s {ools for setiing
demanding air quality conditions, as mostly they do not
directly cover emissions of NO, and PM ., ..

N
s

Emission standards and eco-labels have been developed
in other European countries, and may be quoted in the
information provided ic local authorities. These standards
are, however, difficuli to apply o the UK due fo a wide
range of approaches used for testing cycles and
emissions measurement.

2.4 This chapter provides a brief overview of boilers, fuaels,
standards and certification. More detailed information on
poilers and fuels can be found in Appendixes A and B,
and also in the Carbon Trust document ‘Biomass heating:
a practical guide for potential users

D

Biomass appliances usually fall into two categories —
batch fuelled or coniinuously fired. Batch fuelled
appliances are usually small, <B0KW output, units
fuelled by logs or iump wood. They can be sioves,
whera the main autput is by diractly heating the room in
which they are placed, or hot water boillers. Until the
recant infroduction of peliet stoves log fuelled batch
units were the only type found in the domestic sector
whara they still make ugp the majority of sales. In a
continuously fired boiler, or stove, fuel is added
continuausiy to the combustion air in the correct
proportion to give the desired heat cutput. Combustion
air is regulated io match. Generally continuously fired
appliances have lower amissions of pollutanis than
batch fuelied appliances.

in cantinuously fired appliances two main fuels are used ~
wood chips and pellets. Pallets are a modern form of
raanufactured biomass fuel thal has many advaniages.
They are free flowing with 3 low moisture content and a
consistent size and geometry. Designing efficient and
effective combustion devices is therefore much simplified
when compared with other fuels. Pallets can be a more
expensive fuel than chips; howaver often the simplicity
and convenience they offer outweighs the additional cost,
particularly in smaller installations.

ARy

Appliance category
Continuously fired appliances tend to have iower emiss

{note that these are genevalisations only and emissions will vary significantly between different makes and models of boilers}

s than baich fired appliances, as the combustion conditions are more consistent.

System design
Boilers that are on for fong periods of time tend to 1
bailers do nat ke’ 1o be stopped a ‘s
store if necessary, should optimise effici

ve lower emissions t

‘1

Automated mainfenance

Automated mainterance systems {e.g. de-ashing, heat-exchange clearing) usually mean the applianc

e i cleaner and more efficient.

Fuel type

Appli
data has ¢

burmi muo( pellets were thought to generaily he

ip and pellet hoilers can have simi

- emissions §
s performa

n those burning larger wood particies {i.e. chips and iogs), however recent test

L i ————

power stations.

aithough 1MW+ pllet fuslied systems

Fuel format Utilisation
Logs Most commonly usad in small-scale systams (<50 kW, - domestic to light commercial scale) raquiring daily input
toad the system with fuel.
Baies or manually fed “batch-firing’ systems helow 300 kW, {35 above, requiring daily input to load the system
raiternat wﬁlv very large {muiti-Mw, ), aufomaticaily-fed heating/CHP plant.
Pellsts ost commonly used in smaller or urban sy {light commercial <150 KW} due to their greater energy density,

3N USe.

Wood pellsts are alse used “m co-firing within existing slectricity

Chipped/shredded wood Typical fi

el for most automated biomass systems

(50 KW, — multi-MW, applications).

Wondworking off-cuts/ sawdust Some biomass plant is specifically

and sawdust,

designed i hum co-products from the wood industr

ies such as furniture off-outs

10

ARUN DISTRICT COUNCIL BR/318/13/



Bollors, Fuels, Standards & Certification 8
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in terms of emissions performance appliances vary
significantly; however some generalisations can be drawn
and are shown in Table 2.1.

Maore defailed information on biomass appllances and
their operation is available in Appendix A and in the
Carbon Trust document ‘Biomass heating: 8 practical
guide for potential users’.

Blomass (Wood) Fusls

2.8 Wocod fuals are avallable in a varisty of different formats
and qualiies. The most common formais for wood fuels
are shown in Table 2.2.

210 Wood fuels will slse vary in their charscleristics. A

2.

3
e

L

a

1

-

12

detailed list of wood fuel characteristics is listed in
Appendix B, however they can generafly be described
under three headings:

Physical characteristics {including particle size, bulk
density and energy density)

Biclogical characteristics {including presence of any
allergens and carcinogens)

Chemical and combustion characteristics {inciuding
chamical make up and ash content).

Successful operation of a biomass healing system is
sirongly dependent on tha use of properly spacified fusl. To
aid the matching of heating systems with fusl suppties, fuel
standards have been inroduced in several European
cauntries. One of the best known sets of standards are the
Onorm standards fom Austria, which specify size, moisture
content and various other imporiant propertes of salid
biomass fuels. These standards are being used by some UK
fued suppliers in the absence of equivalent UK standards

The CEN (Curcpean Committee for Standardisation) is
developing a comman methadology for specifying the key
characteristics of ail forms of solid biomass sold within the
EU, and also methods for testing these properties. The
CEN specifications will eventuslly be transpesed into
member stales’ siandards systems {e.g. those of the
British Standards Institute). At the fime of writing, the
specifications are available anly in draft form, vel they are
sufficiently well deveioped to be suitahle for reference in
fuel supply contracis, and the final versions are likely to be
very similar. They can currently be downloaded from the
Biomass Energy Centre — 3 ‘one stop shop' for
information on biomass fuels and associated conversion
iechnologies (www . biomassenergycentre.org.ui).

Regardless of which st of standards are referred o, it is
important that the site owner works closely with both the
fuel supplier and system installer 1o ensure that the fuel
purchased is suitable for the system, that the fuel supplier
underiakes fo deliver a consistent quality of fuel and that
the fuel can be stored and handled at the site in the
corract mannar.

Wy os W AT A avada avmed Soarti Py oot oae
RIMMISSIGT QUATIHRATAS and Laymiridanagn

2.14 Table 2.3 lists European EN standards for residential solid
fuel applisances and for independent ballers with nominal
heat outpul of up to 300 kW. The Standards include
minimum requirements for efficiency, construction and
safety of appliances. No EN Sfandards include NO,

Standard Harmonised Title
EN3O3PES B Heating boilers - Part 5: Heating
hailers for solid fusls, hand and
amatically stocked, nominal heat
K -
EN 12809 Ves
up to 5O KW - ¢
test methods.
£ 12818 Yes
methods.
EN 13229 Ves Ing : incl
firas fired by solid fuels -
Requirements and test methods.
EN 13240 Ves Ronrm heaters fired by solid fug] -

Requirements and test methods.

ntial space heating
fired by wood pellets -
Requirements and test methods.

EN 15250 Slow heat release appiiances fired
by solid fuel - Requirements and

test methods.

orEN 152681
{under
devalopmant)

Sauna stoves fired by sclid fuel -
Requirements and fest methods.

iled/mortarad stoves -
Dimensioning.

orEN 15544
{under
devalopmant)

Stoking Nominal Emission limit, mg.m* dry af STP
heat sulput | (0°C, 101.3kPaj and 10% O,
W Class 1 Class 2 Class 3
Manua =50 200 160 186
>50 o 150 200 180 180
>1560i0300 | 200 180 150
Automatic <60 200 180 150
250 to 180 200 180 150
»15310300 | 200 180 156
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emission performanca criterfa and only EN 303 P 5, the
independent boiler Standard, includes PM emissions
criteria. EN Standards for resideniial appliances are
harmonised' and mandatory across the EU; EN303 pt 5,
nowever, is not a harmonised Standard.

)
.
0

Many of the heating appiiances coverad by the EN
Standards for residential appliances can also include
poilers in addiion to the primary heating {or cooling}
function. EN 12809 includes boilers that also provide a
space-heating function. Bollers that do not provide a
space hesting function are covered by EN 303 pt 5, which
applies to solid fuel bollers up to 300 kW ouiput. This
Standard defines an efficiency festing procedure and aise
assigns performance classes based on efficlency and
emissions of FM, CO and 'OGC {organic gasecus
carbon) — classes for PM emission are summarised in
Table 2.4 {sea page 11}

Although EN303 Pt 5 includes PM timit values, itis not s
harmonised Slandard and the Standard indicates that
naticnal reguirements in several member states {including
the UK} differ from the Standard in terms of PM
measurement pratocols and permitted emissions.

ro
L
3

in addition to the performance Standards there is a drait
EN Technical Specification for measurament of gaseous
emission components. A draft EN Technical Specification
for particulale measurements has not been agreed.

2.18 Solid fuel furnaces up to 20 MWih (thermad input) are
generally raguiated under the Clean Air Act {CAA). Far
compustion appilances  above MWwih, the
Environmenial Fermitting Regulations (EPR) will appiy.
Appliances smaller than 20 MWih can fall under EPR if
they are {a) directly assodiated with anather regulated

O
FAV)

N

activity or, {b} part of a larger (>50 MWih) combustion
instaflation or, {¢) a waste-burning process. Reguisiory
regimes are covered in more detait in Chapler 3.

2.19 The CAA was introducad o control air pollution arising
from widespread use of coal and includes provision for
creation of Smoke Control Areas, planning review of
furnaces, general confrols on smoke emissions and
emission fimits (for git and dust) for larger solid fuel
combustion instsiiations.

1
N2
b’

Within & smoke contral area appliances either must bum
authorised ‘smaokeless’ fuels or, the appliance needs 1o
have been assessed and exempied by Defra foruse in a
smoke confrol area’ Emission limits for exempted
appliances are detsiled in BS PD 6434 covering
rasidential combustion (< about 44kW oautput). Emission
limits for 'grit and dust’ are applied to larger appliances (>
about 240 KW oulput) irrespective of whether they are
tocated in a smoke control area. Assessment of emissions
from apgpliances of more than aboul 44kW for CAA
exemption is generally by interpolstion between the 8BS
P 6434 limils and the grit and dust emission limits.

221 i an activity fslls under EPR then controls on ather
poitutants {in addition to PM) can apply.

PO

22 A number of countries apply emission conirols fo
biomass/iwood combustion appliances. For residential
appliances, these are generally applied under ‘type
approval’ arrangements under which the manufactrer
undertakes tests on an example appliance 1o assess
compliance with emission limits (and EN product
Standards). Table 2.5 provides a summary of countres
applying emission fimit values for biomass combustion.

2 RS BB DRy Q RO HNRY
Coumtry Emission limit
valus (ELY} Commaent
NO, PM
Austria X X ELVs appiied to residential appliances and several size ranges of larger boilers inciuding 50-100 kW, 10C-35C kW,
Ditferent NO, ELVs applied for different wood types.
Belgium X Proposed PM ELVs for residential appliances.
Denmark X Pi ELVs for roomheaters and <300kW hoilers.
Finland X Proposed PM ELYs for residential and <300 KW boilers but will distinguish betwean primary and sscondary heat providers,
Germany X ntial and iarger biomass beilers. Proposed to axtend ELVs to cover rocmheaters and other
S,
Sweden VOO ELVs.
Swizerland X P EL
USA/Canads k¢ Wood stove performa
X Selected areas oniy.
New Zealand X Wood burners on properties less than wo hectares.

{Famiv Uksmokeconirolareas.co. uk/

ropean standard prepared by CEN/CENELEC under a mandate from the Commissic
| heating appliances this is Directive 39/108/£EC the Construction Products Directiva).

3

with & view to fuifilling 3 requirement of a specific
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2.23 Several of these countries have emission measurament
Standards or protocols; however a range of approaches
are adopted which means that it can be difficuli to
compare results betwean countries. The differences in
measurement procedure concem test cycies (for example
whether to include startup emissions) and emission
measurement  procedures. The differences in
measurament procedure sise include whether the
procedure only looks at filterable material or fillerable and
condensable material and also whether measurementis
are undertaken directly an the chimney flue or through a
dilution chamber.

number of ecolabel and

2.24 There are a
schemas in Euwrape that specily performance criteria that

piomass grant

are typically higher than the minimum efficiency
requirements of the EN product Standards and national
regulations. A number of these ecolabsl schemes
racognise the imporiance of PM emission and include
criteria for assessment. Table 2.6 provides a summary of
ecolabeliing criteria for biomass combustion with selected
weblinks o further information. A number of products are
avaitable in the UK market with one or more ecolabels but
nate that compliance with an ecolabelling scheme does
niot indicate that a product is an exempt appliance under
the Clean Air Act.

Ecolabel Country ELY Comment
NG P
Blue Angei Germany X X
Nordic Swan Swedan, Norway, X3 X Inciudes efficiency, PM and VOC limit values for various residantial rocmheater types and
Denmark & Finland NO., PM and VOC limits for beilars <300 KW
gt
hitp:/www.svanen.nu/Default aspxTtabName=StartPage
EfA Eurcpaan association X
of fireplace
manufaciurers
Umwieltzeichen 37 | Austria X X iency and more siringent emission criteriz than legislative limits for boilers and
Flamme Verte France X show an annual improvemert.
Efficiency crif additional PM and VOO ELVs for boilers
hitip:/ Avven,
DiNplus Germarny X X VOC fimit aiso set a rs certification of pellat fuels
hitp: /A din four_marks_of_conformity/quality_mark.html
Housing grants Denmart X Efficiency and PM ELVs for biomass boilers
P marking Sweden X Ffficiency and PM ELVs for pellst boilers, peilef sioves and wood-fired roomheaters

ARUN DISTRICT COUNCIL BR/318/13/
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4 New biomass boilers will require requiatory approval, and

in many cases planning consent too. The latter may be
required for a development as a whale in cases where the
boiler is part of 3 new building development, or for new
buitdings, siacks, etc where a hiomass boiler is insialled
in an existing development.

.2 This chapter provides only a brief description of biomass

in the planning system and shouid be read alongside the
Environmental Protection UK decument ‘Development
Coniral: Planning for Air Quality’. Another useful source of
guidance is the Beacon Councils’ guidance ‘Low
Emission Strategies’, which is likely 1o become
incorporated into the Llocal Alr Quality Management
technical guidance ai some stage in the fulure (see
Chagiar 3 reading links for both documents).

o S Hner T arvuvedan ey Owper dan ey
MEOIIE RN SHsTam

3 in addition to meeting requiatory requirements, ail but the

smallest biomass installations will also reguire planning
consent. The bhasic planning process for renewable

enargy is described on the BERR web sile (3¢ links).

A Biomass energy proposals >50 MWe fall within Schedule

2 of he Town and Country Planaing (Environmental
impact Assessment) (England and Wales) Regulations
1988 (the EIA Reguistions) and are subth to an
Environmental impact Assessment {EIA) § they are
considered iikely o have significant effects on the
enviranment. Any ‘thermal’ biomass power stations with a
heat output of at least 300 MW would {all under Schedule
1 of the EIA Regulations, which means an EIA would be
mandatory (this also includes ail heat plant that co-fire
piomass and have an oulput over 300MW).

5 in Novembar 2008 a new Planning Act was passed. This

set the foundations for the establishment of an
infrastructure  Planning Commission (IPC), which will
decide on planning application for infrastructure of
‘national significance’. The IPC’s decisions will be basad
on Natlonal Policy Statements, which will be developed by
the Government during 2009-11. in terns of energy
projects, generation stations of more than S0MW will in
the future recsive planning agproval frors the PC rather
than the local authority and/ or the Secrsfary of Siate.
Planning apglications will be handied under the ‘new’
regime once the relevant National Policy Statements are
in place. Uniil this time planning applications will continue
¢ be handled under the ‘old’ system, and once started
applications will not be transferred into the new system.

6 Ceriain types of changes o properties c¢an be made

without the need to apply for planning permission.
These are called "permitied development rights” and
derive from & general planning permission granted not
by the local authority but by Parllament. In some areas
of the country, known generally as 'designaled areas’,
permitfed development rights are more resiricted.
These areas may include conservation areas, National

Parks, Areas of Cuistanding Natural Beauly and the
MNorfolk and Suffolk Broads,

3.7 Local planning authorities can also remove permitted

development rights by issuing an ‘Article 4" direction.
Article 4 directions are made when the character of an
araa of acknowiedgad imporiance waould be threatened.
They are most common in conservation areas. Planning
departments can provide details of the siatus of permitiad
development in a local authority area.

3.8 When a biomass boiler or combined heat and power unil

is instailed in an existing proparty planning permission is
not normally needed if ali of the work is internal. if the
insiallation requires a flue cutside, howsver, it will
normally be permitted development as long as it

> does not excead 1m above the roof height
« is not installed on the principal elevation and visible from
a road.

z

o

8 ifthe project also requires an outside building to store fuel

or refated equipment the same rules apply o that building
as for other extensions and garden cutbuildings.

3.10 Further information about permilted development is

available on the Planning Portal wabsite (see Chapler 3
reading links).

Qe ¥
QLY

3.11 Section 106 agresments are commonly known as

‘planning gain’. They attach conditions to the grant of

e

Assessment and certificaﬁmn mnditwm

H ciis- on of any potential b.-)ac hes of 3l qus
shall bp p rovided and an outline of how emissions will be mit!guter'
i to Snergy use on n site the bicmass boiler must be certified as
i e in accordance with the Clean Air Act 1993, Evidence
to demon rate tha‘ he boiler h"s bean tested and certified as an axempt
appliance shall e providad to the local authority prior to instailation. This
shall be supplemanted with th Lechr:icai datails of the biomass beiler.

Fuel guality conditions
ss boiler shalt on

G fuel qu
ritten guar f\ntﬂe shall b
et of

tatemﬁn' i
>perﬁ ing the quantity of wood ae!!e
d thﬁiuﬂ Spaci hn_utl i

ndard. {The ¢

resognised 3

it shall b obtained from the

fJ8| \u“pllcr‘

Maintenance conditions
The biomass boiler shall be associated
maintenance, which shall include remaoval

a written schedute of

stack cleaning. The mainienance schedule shall b
installat
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planaing consent, for example for the developer fo fund
new community faciliies or road improvements. The
legislative basis for planning obligations is Section 108 of
the Town and Country Planning Act 1980.

3.12 Section 106 agreements can also be used to mitigate air
quality impacts. PPS2Z3 ouflines the siatutory basis for
applying a combination of planning conditions and legal
obligations o address the environmental impacts of
proposed developments. In particular, it notes that
‘Saction 106 Agreements <an be used o improve air
guality, make other environmental improvements ... or
offset the subseguent environmental impact of a
proposed developmant” The use of Saction 106
ggreements to mitigate franspori impacts of development
is axtensively coverad in the Beacon Councils’ Guidance
‘Low Emission Strategies’.

o . - A Wi aon DY and
0 AN R 3
N ATTONT OF SIOmMass Hiam

3.13 In comman with other combustion appliances, biomass
hoilers and combined heat and power systems are
subject to a ranga of reguiatory regimes. The regime that
g system will fall into depends upon its size (based upon
its rated thermal input), and the type of fuel it bums.

314 Biomass fuels generslly fall into three categories,
depending on whether the fuel is classifled as waste, and
whether it falls under the Waste Incineration Directive
{WiDy:

L

Virgin' fuels ~ e.g. fusls derived from fresh timber

Waste or waste derived fuels, exempt from WID ~ e.g.
agriculture residues

Waste or wasie derived fuels, covered by WID — e.g.

freated wood waste.

»

3.15 The reguiatory regime applicable to differant bhiomass
plant and fuels is shown in Table 3.1, Nale that the
reguiatory thresholds apply o the cumulstive total of the
combusilon plant on a site regulaled under a single

parmit:

=

Zy

i
(9]

3

18 Procedures, permit limits and conditions for the regulation
of industrial pollution are broadly the same across the UK
however the systems and requiatory bodies differ
betwean England and Wales, Scofland, and Northarn
ireland. Whiist we have noted the main features of the
regulatory  environment across the UK below, this
quidance is not intended for use in Scotland and Northern
ireland. At the time of writing 2 Scotiish adaplation of this
guidance was under development.

3.17 In England and Wales the Environmenial Permitling
Reguistions came into force on 6 Aprll 2008 (replacing
2000 PRC Regulations). Most installations (known as Part
A1} are requlated by the Environment Agency, with a
lesser number of smaller, or less complex, instalistions
{known as Part A2) regulated by local authaorities. Some
smaller installations (Part B} are requlated by local
authorities for arnissions to air only.

3.18 Elsewhera in the UK the comparable reguiatory system is
referred 1o as Poliution Preveniion and Control (PPC). In
Scotiand all installations are regulated by the Scaottish

Environmenial Protection Agency (SEPA), with no local

autharity involvemaent. In Northern Ireland all Part A

instailations are requiated for IPPC by the Northern

reland Environment Agency (NIEA), who also regulale

Part B installations for emissions o air; district councils in

Northern ireland regulate some smaller less complex

instailations (Part C) also for emissions to air only under

the PPC regime.

3.18 Permit conditions are based on the use of Best Available
Technigues (BAT), which balances the cost o the
aperaiors against bensfils o the environment. The {PPC
Directive reguires competent authorities fo ensure that
“installstions are opersied in such a way thai aft the

LCPD aisc applies

Fuel Scenarie Plant size Pollution regulation applicable Regulater
<20 M/, Clean Air Act Looal au
20 - 50 MW, LA-PPC (Part B PPC) Lo hority; SEPA/NIEA
> 50 MW, EPR (Part A1), PPC Part A Sc & N tnvironment Agency/SEPA/NIEA

<04 MW, and <50 kg/hr
04 -3 MW, or 80 -

their manufaciure

Clean Air Act
LA-PPC {Part B

EPR (Past A1Y;
& NI LCPD appliss

Local authority; SEPA

Local authority; SEPA/ NiEA
Environment Agency/SEPA/NIEA
Environment Agency/SEPA/NIEA

T

Waste or waste derived biomass to { <3 MW,
which WID applies >3 MW,

WID applies LA-PPC (Part A2)
WID Applies. PPC (Part &)

Local Authority; SEPA; NIEA
o Y

Envirenment Agency/SEPA/NIEA

will remain unds

50 M

he combustion is asscciated with an activity that is subject to LA control,
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appropriate preventive measures are laken against
poliution, in particular through the application of best
availabie techniques”. In seeking through the application
of BAT to balance costs to the operator against benefits o
the enviranmeni, the Direclive defines BAT as:

v

“The most effective and advanced siage in the
devalopment of activities and their methods of operation
whiich indicates the practical suitability of particular
technigues for providing in principle the basis for emission
fimit values designad to prevent and, where that is not
praciicable, generally 1o reduce emissions and the impact
an the environimert as a whole;

v

“Available techniques” means those technigues which
have been deveioped on a scale which allows
implementation in the relevant industrial sactor, under
economically and technically viable conditions, tsking info
consideration the costs and advantages, whether or not
the techniques are used or produced inside the Member
State in question, as long as hey are reasonably
accessible to the operator;

°

“Best” means, in relation to technigues, the most effective
in achieving a high general level of protection of the
environment as a whole;

o

“Techrigues” includes both the techaology used and the
way in which the instaliation is designed, built,
maintainad, operated and decommissionad.”

3.20 Where a breach of legally binding EU air quality limit
values is caused by a particular industrial instafiation or
secior the regulator must set emission limits or other
conditions in the permii(s) to ensure the EU limit values
are met, even if the parmit conditions are beyond BAT.

3.21 WID came into force in December 2000 and reguiates
plants incinerating both hazardous and non-hazardous
waste, Incineration plants are defined as any mobile or
stationary technical unit and egquipment dedicated to the
thermal irealment of waste with or without the recovery of
the combustion heat generated. Clean, uncontaminated
wasie wood can be exempt from WID ~ the Environment
Agency (in Engiand and Wales) can provide mare
quidance on this matter.

3.22 The Directive requires strict emission Bimits, based on
Best Available Technigues, a5 well as compliance with
the IPPC Directive. Absolute limit values have also been
set for emissions to air of several poliutants, including
nhydrogen chloride, hydrogen fluoride, heavy metals,
sulphur oxides, nitrogen oxides, dioxins and furans (see
Chapier 3 reading links).

3.23 The LCPD applies to combustion piant with a rated
thermal input equal fo, or greater than 50 MWih,
irrespective of the fuel used ~ solid, liquid or gaseous. The
Directive defines three categories of plant - with a group
of boilers discharging through a single stack being
counted as a single combustion plant:

« “New-new” plant which are subject to request for a licence
on or after 27 November 2002; these must comply with

w

2

N

g

5

o

4

S

4

the Directive and meet arsission fimit values {(ELVs) from
when they are brought info operstion.

“New” piant - licensed on or afier 1 July 1887, but before
27 NMavember 2002, or subject to 3 full licence reguast
before 27 November 2002 and which came info operation
before 27 November 2003; these must comply with the
Directive and mest ELVs from 27 November 2002.

“Existing” plant, Heensed before 1 July 1987; for this
category Member States may choose 1o meet required
emissions reductions by 1 January 2008, either through
ELVs or 3 National Emissions Reduction Pian (NERFP).

The UK's NERP set a 2008 emissions ‘bubble’ for {otal
emissions of 80, of 133,445 tonnes per year, 107,720

tonnes of NO,_ per year and 9,658 tonnes per year of dust,
and allows emissions trading betwean participating plants.

individual operators of existing plant may aliernatively
choose not o be included in the ELV or nationad plan
approach and instead undertake o close down after
20,000 operational hours beginning 1 January 2008 and
ending 31 December 2015, Operators had o inform the
competent authority (L.e. the Regulators) of their decision
before 30 June 2004, implementation of the LCPD is
through IPPC permit conditions.

Y
LA

N ot

N

%
7
B
ey
7
o
=
o
i
o

The Clean Air Act 1883 {in NI the Clean Al {(Northem
irefand) Order 1881} is the primary reguiatory tegistation for
smaller biomass burning plant that fall cutside the
Environmental Permitting/ PPC system. Local authorities are
the regulaiing body for the conditions of the Act. The maost
commonly known paris of the Act are thase that allow focal
authorities 1o sel up Smioke Control Areas (section 18; Ni:
Article 17), where domestic premises are commitling an
offerice I they emit smoke unless using an apgroved
amokeless fuel, or an exempi {approved) appliance. The Act
also contains other powers regarding the control of
emissions from larger domestic and industrial boilers.
Applicaiion of the Act to biomass plant is summed up in
Chart 4.2 (see page 21), and describad in more detail below.

When assessing which reguistions apply to a particular
biomass bailer, it Is important {0 note he effect of the
varied moisture content of blomass fuels. increased
raaisture content leads o lower calorific values and lower
thermal inputs for a given weight of fuel bumnt For
example, a fumace buming fuel at 45.4 kg/h and fuel with
a calorific value of 10 Mi/kg would reprasent 126 kW
{input), and at 20 Mi/kg this would imply 252 kKW (input).
A unit conversion tool has been developed for this
quidance ~ this i3 in the form of a spreadsheel which is
avaiiable to download from the Environmental Protaction
UK website {see Chapter 3 reading links).

i is important io note the limitations of the Act, which was
designed fo control the coal smoke smogs of the 20th
cenlury. The Clean Alr Act does not directly control
emissions of the smaller particles (PM | and PM,,) that are
ithe subject of modern air guality legisiation. The
cumulative impacts of a large number of exempt
appliances {for exampie) could therefore be significant.
Assessing cumulative impacts is discussed in Chapler 4.
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The Clean Air Act allows local authorities to creale smoke
cantral areas (saction 18; NI Arl.17) in which smoke
emission is prohibited (section 20; NI Art17) unless
arising from the burning of authorised fuel or from the use
of an exempi appliance. Procedures for iesting and
approving authorised fuels and appilances have been
established via powers given to the Secretary of State
under sections 20 and 21 of the Act (NI: Department of
Environment, Art 17}, Details of currently authorised fuels
and exempt appliances can be found on the UK amoke
control areas website.

The acguisition or delivery of a non-approved selid fuel in
a smoke corniral area, other thar 1o be used in an exempl
appliance, is an offence (section 23; NI SR 1998/328).

Smoke control areas are relatively common across the
UK, primarily in urban areas that have had a
concentration of industry and! or coal fired dweliings.
Unfortunataly, dus o the passage of time and the age and
number of the individual orders passed fo establish
smoke contral areas there are no easily accessible
records of the location of smoke contrel areas in some
authorifies (pithough the local authority can re-designate i

necessary).

Knowledge of the conditions of smoke control arsas under
the Glean Air Act can be low amongst the general public
and also, in some cases, amongsi instafiers of smaller
waad buming appliances. Some people may be simply
unaware that they are commilting an offence by burning
wood in non-exempt applisnces (e.g. open grate fires).
Awareness raising can therefore be an effective tool, with
information for the general public available on the UK
Smoke Control Areas and Environmental Protection UK
websites (see Chapter 3 reading links).

3.34

Clean Air Act provisions for commercial and indusirial
premises apply averywhers, L.e. not just in designated
smoke control areas.

Under section 1 of the Act {Art.3 of Nl Order) it is an offence
o emit dark smoke from industrialf commercial chimneys
urifess within the lirnited gerlods allowed by the dark smoke
parmitted periads reguiations. Sources of dark smoke ¢an
inciude chimaeys, bonfires, skip fires and waste disposal/
demclition fires. ‘Dark smoke’ is defined using a
Ringlemann smoke chart; British Siandard approved
versions of these are available to purchase online.

Under saction 4 of the Act {Arl. 5 of Ni Order) all new
furnaces instalied should be cagable of aperating without
emitling smoke, and should be notified o the local
authority. Domestic bollers are excluded from  these
conditions ~ these are furnaces of less than 16.12kW
autput {(defined as domestic fumnaces).

Larger furnaces fall under the so called ‘grit and dust’
provisions of the Acl. Here the use of a furmnace burning
solid fuel at 45.4 kg/h or more or liquid and gas fuels at
368.4 kW or more {other than a domestic furnace) is

pd

©

o

3.37

[
[4+]

.38

prohibited unless i has grit and dust arrestment plant
fitted which has been agreed by the local authority, or
unless the local authority has been satisfied that the
emissions will not ba prejudicial o health or a nuisance
{section &; NI Arl. 10). Emission fimits on grit and dust
from furnaces {cther than domestic furnaces) are
prescribed by the Secretary of State under section 6.

e 1

VR

p

T

Local authorities are required to approve the chimney
heights of fumaces which burn pulverised fuel and solid
fual at 45.4 kg'h or more, or liquid and gas fusls at 386.4
kKW of more (sections 14 & 15; Ni Arts. 14 & 15). ltis an
offence to use the furnace if the chimney heights are not
approved, unless the local authority did not respond within
4 weeks {or 3 longer fime if mutually agreed) following the
provision of relevant information by the applicant.

A local authority may reguest that monitoring of emissions
from furnaces be carried out. Where the furnace is burning
pulverised fuel or salid fuel at 454 kg/h or maore or, liquid
and gas fuels at 368.4 kW or more, the local authority may
direct that measurements of the dust emissions are made
by the cccupiers of the building (section 10; Ni. Art. 11).
However, if the furnace is burning solid matter at lass than
1.02tefh or liguid or gas at 8.21 MW or less then the local
authority can be required o carry out the manitoring at its
own expense. Section 36 of the Act adds fo this by
reguiring coccupiers of buildings other than private
dwellings or caravans to return estimates (not necessarily
raonitored) of the emission of pollutants from the pramises
when requested by the local authority.

Section 12 of the Act (Art.11 of NI Grder} gives local
autharities the power o request information on the
furnaces in a building, and the fuels or wastes burni in
tham, in order to properly perform their functions under
sections 5-11 of the Act. Notice must be served in writing
and the occupier must reply within fourteen days {or such
longer time as may be limited by the notice). Note that
whilst this applies o both domestic and commerdial
premises, it is unlikely that any domestic premises will fall
under sactions 5-11. This power could be used where
local suthorities suspect breaches of requlations are
iaking place, for example where there is a suspicion that
waste derived fuels are being burmnt in an appliance
designed for clean, new wood.

Under section 4 of the Act, before instaliing a furnace
{except a domestic furnace) in a building or fixed boiler,
the local authority must be informed; any such fumnace
must be capsble of being operated continuousty without
emitting smoke when burning fuel of a type for which the
furnace was dasigned. There is no definition of “urnace”,
but a praciical inferpretation of this word whenever i
appears in clean air legislation Is usually taken as “any
enciosed or partly enclosed space in which liquid, soiid or
gaseous matter is burnaed, or in which heat is produced™.
Domestic furnaces are defined as those with a maximum
heating capacity of less than 16.12 kilowatts.
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Fotental imnacts developers at the ecarliest slage possible is therefore

43

L

°

.

Ornce a locsl authority receives nofification that a biomass
boiler is planned for a particular location a number of
staps naed to be followad to assess whether the potential
air quality impacts are significant. The first, and prohably
raast impaoriant step, is to collect basic information about
the proposed boiler to ensble a quick risk based
assessmernt 0 be made. This may be fallowed by the
collection of more detailed information, a screening
assesament, and proceeding to a more deialled
assessment if screening suggests that there may be a
significant impact. Faclors {o consider within an initial
quick risk based assessment are shown in Table 4.1,

Note thai even if this quick assessment suggesis that
there is very litle risk o air qualily the progosed taoiler
should stili be checked o ensure it is compliant with the
Clean Air Act and/ or whether i needs a permit to operate
{see¢ Charts 4.1 and 4.2 on pages 20 and 21). Suitable
conditions can then be added to planning permission if
necessary 1o ensure reguiatory conditions are met {e.g.
that the hoiler is certified as an exempt appliance in
accardance with the Clean Air Act 1983, or that a permit
is gained from the appropriate requiator).

if the quick assessment suggests that the biomass boller
may pose a risk o air quslity then more detailed
information about the biomass boller will be required.
Collecting this at the esrliest siage possible is key to
raaking a good assessment, but is a step that many lacal
authorities have found to be difficult. There are several
reasons for this:

Decisions on which renewable energy technologies o use
are often left uniil afier cutline planning permission has
baen granted;

The cosis of the technical consuitants and air quality
assessments that may be neaded fo specify a biomass
boiler can be high, and developers may want to secure
planaing parmission bafore incuring such costs;
Planners and developers are often unaware that biomass
bailers have air quality impacts, and also that different
boilers can vary significantly in their emission rates.

extremely important. The developers’ information leaflet
producad slongside this guidance ¢an be used for this
purpose.

A biomass boiler information raquest form has also been
produced alongside this guidance, which local autharities
can failor and use o request information from developers.
Again, it is good practice to vary the depth of the
information requested according 0 the risk o air quality
suggested by the inifial quick assessment Where the
devaloper is unable o supply information on fheir
praoposed applianca{s) generic figures may be available to
use in sereening assessmenis; however if this assessment
suggests that air guality impacts may be significant

evelopers shouid be allowed the opportunily io supply
mare detailed information on their proposad appiiance to
enable & more accurate assessment to be made.

Once basic information has been collected a screening
ool can be used fo make an initial sssessment. if this
shows that the impact may be significant the developer
carnn then be asked to use more detsiled dispersion
modelling to make a more delailed assessment of
emissions and stack haights. If the impact is still judged o
be significant the developer can be asked o use
abatement technclogy, choase a cleaner boiler or, if none
of these are suitable, use a different renewable energy
iechniology. A simple flow diagram of the process is shown
in Chart 4.1. The process for checking Clean Air Act
campliance is shown in Chart 4.2 (see pages 20 and 21).

There is no specitic Government guidance on determining
the significance of air qualily impacts within an air quadity
assessment, and the definition of what Is a significant
impact therefore uliimately lies with the judgement of the
individual local autharity. The Environmental Protection
UK document ‘Development Control: Planning for Air
Quality’ contains guidance on assessing significance
which can assist in this area.

To supgort local authodties’ duties under LAOM theee
help desis have been esiablished ~

Geography
The polential risk o
in the

<

I

rea arpund the hoiler

S GOl

f a breach of air quality standards is increased if the boiler is in or near {and could potentiaily affect} an Air Quality Management Area. if air quality
s marginal thers is a risk that emissions from the bo

trigger 3 new AQMA,

Fuel substitution/ alternatives

mass boiler is displacing a simifar appliance running on a ‘clean’ fi
fusls such as coal or oif thera may be little, or even a positive, &f

iel suich as gas
i air quality
appiiances some considaration of aiterative fusls availabie should be made — i.e. are tlean’ fuels such a5 mains

fec!

N

egatively affect air quaiity. Conversely if the boiler dispiaces
is being instalied on a site with no current combusti
35 availahie, or are the realistic alternatives coal

Emissions perfermance

Although a def
exempt apptiance, how does is compare against the general criteria in Table 2.1

ifed assessment of the smissions performance of the boiler is unlikely to be available af this stage seme simpls questions can be aske
{page 10).

d. 2.g. is it an

Fuel

data has shown that chip and pellet boilers can have similar emissions performance.

@

phiances depends heavily on the

virgin wood fuels are likely
ght genera s

) provide the best emission pericrmance.
than those burning farger wood o (

1ps and i0gs); however re
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» Monitoring, Modelling and  Emissions  Inventories

{0870 190 6050);

°

Review and Assessment (G117 328 3868);

3

Action Flanning {3870 120 6050).

4.8 Smaller hiomass boilers installed in existing dwellings
may be fitied without notification to, or invalvement of, the
iocat suthority. It is important to note that the provisions of
the Clean Air Act in its existing form may not be enough
to ensure that localised incresses of FM ) and PM
concentrations do not acowr if & number of small biomass
baoilers are installed in a particular geographical area.

4.9 i alocal authority has infroduced a local renewable energy
farget, developers submitling affected  planning
applications should include an Energy Statement to detall
how the renewable energy fargel will be achieved. Thereis
no Government guidance on what a local suthority should
ask developers io include in these statements; however a
camman sades of sleps within a statement waould be:

5

A description of messures taken to reduce carbon
amissions through eneargy efficiency (therefore reducing
the total amount of renewable energy needed to meet
the targetl);

» A calcuiation of the predicted energy demand and carbon
emissions for the development, and the amount of
renewable energy provision nesded to meet the target;

A consideration of the technologies that could be used to
generate the renewable energy requirement, and their
advantages and disadvantages for the particular
development in question;

A decision on the type of renewable energy system(s) to
be instafied and a calcuiation of their size 1o comply with
the enargy demand,

v

v

4.10 if a blomass baoiler is propasad in the Energy Statement
basic information should be requested aboul the
propasad system o enable an initial assessment 1o be
made. As & minimum, this should include:

v

The thermal capacity of the proposed boiler, and if
possible its make and modet;

The type of fuel to be used;

if the boiler is covered by the Clean Air Act, confirmation
that it will be an approved appliance;

The precise location of the proposed stack{s}.

3

5

@

4.11 To avold fime-consuming conversations for both sides, it
is advisable that guidance on air quality issues and the
iype of pasic information needed o make an assessment
should be provided o developers eardy in the glanning
process. i is essential that developers are informed of,
and understand, the need fo supply this basic information

(nummbers in brackets refer to relevant sections of this guidance)

20
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al the earllest stage passible.

412 if sn Energy Statement is required the planning 4143
depariment should provide guidance 1o the appiicant
ragarding the format of the siatement and the information
that they would like to see included. information regarding
bicmass and air guality can be providad to develapers Wil the baller be instafled i 2 Smoke Control Area?
alongside (or integrated into) this guidance. The T T DR M TR W m SR LU e
developers’ information leaflel produced a8s a companion Ff the bailer is fo ?e instalied in a Smoke Contral Area, is
io this guidance document may be used for this purpose. it an exempt appliance”?

« is the boiler to be installed in or close to an Air Quality
Management Area?

= is air gquality likely io be a material consideration in this
plarning appiication?

L ey Tratnechart 4.4

Onca sufficient information is available a basic
agssessment on the suitabilify of the boiler can be made.
initially this can be 8 simple chacklist:

Does the boiler require a permii?

a

13

r

Retipitn chart a1

* Adapted from 3 chart produced by AEA Technology for Londen Councils

1 G s A0
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4.4 Any air quality consideration that relates to land use and
its development is capable of being a ‘material’ planning
consideration. However, the weight given to air qualily in
deciding the apgiication will depend on such factars as:

5

The severily of the impacis on air quality;

The air quslity in the area surrounding the proposad
devalopment;

The likely use of the development, i.e. the length of time
paople are likely 1o be exposed at that location; and

The positive benefits provided through ofher malerial
consideraiions.

v

3

o

4.15 Ultimately the decision on whether air quality is a material
consideration comes down fo the significance of the
affecis of the development (and biomass boiler) on air
quality. Whether the Impact is ‘significant’ is a judgement
made by the local authority, and assessing significance

can pe a8 difficult process is some cases. The issue of

significance of the air quality impacts of a development,
and the likely outcome in terms of planning decisions, is
expiored in detail in the Environmenial Protection UK
Guidance ‘Development Contral: Flanring for Alr Quality’
{Chapters 6 and 7).

4.16 {f alr quaiily is judged 1o be a material consideration for the
application, planning can be conditional on stricter

conditions than minimum comgliance with the appiicable
reguiatory regime and in certain cases permission for a
biomass boiler io be instalied can even be refused. Before
these decisions are taken, however, further information
about the proposed system should be obtained, and a
more detailed assessment made

4,

N

17 Table 4.2 shows the type of information that should be
collected to enable a more detailed assessment to be
made. A template information request form has been
produced alongside this guidance document and is
available to downicad. Note that this form is a template,
and the amount of information requested should be
considarad against the fikely risk the biomass boiler pases
to air quality.

.
j
4
4
P

3 e s
ATV AT ARSI SAMNT RN S
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48 As part of the 2008/9 review of Local Air Quality

Management Tachnical Guidance, nomograghs ware
developed to help local authorities screen the potential

impact of both individual and mulliple biomass boiler

accumulation tark, and details

design of the syst

Hem Details of the proposed boiler
Datail This shiould include the make, madet and capasity of the boiler, its combustion system rates, whether it is fitted with an

f any emissions abatement equipment fitted. If the boi
exempt appliance under the Clean Air Act should also be confirmed.

Cortrol Ares its status as an

@

B : lers often produce relatively high
ich can even out load.

(=N

Hem Procedures for Boiler Operation and Maintenance

Detail This willi

Reasoning | System efficiency and amissions performanc

aintenance schedule asscciated with the boiler, stack and abatement squipment {if fitted). Plans for identifying and rectifying

Hem Stack Detatls

Reasoning

or has existing ality issues, dispersion be

Datail i the height and diamater of the stack, and details of the methedoicgy usad to caiculate this. The grid reference of the stack should

i poliutants produced in the boiter disperse over the surrounding area. Where the ares

s heavily tuilt up,

ftem Fuel Details

Detail

Reasoning | Emissions from 3 biomass boiler depend grea

compatible with the botler, is of a high qual

item Building Details

Reasoring
the stack nesded

Detail This will include the height of the huilding the stack is attached fo, and

details of neighbouring buildings.

The height and distance of neighbouring buiidings will dafermine their exposure o emission

rom the biomass boiler, and therefore the height of

Hem Plans
Detail This will inclide a site plan of the development and the biomass infrastructure (boiler, stack, fue! stores an
Reast Thase details can be used to ensure that fuel storags, reception and delivery areas are adequate.

ARUN DISTRICT COUNCIL BR/318/13/
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instailations. These nomographs should be used for
screening purposes only, and should not be used ‘'in
reverse’ o calculale stack heights. As part of the
development of this guidance spreadsheet varsions of the
nomographs have been produced and can be
downloaded for use (see chapter 4 reading links}.

4.19 To use the nomographs a minimum fevel of information
will be required:

°

Height of stack above ground;

Diameter of stack;

Dimensions of buildings within a distance from the stack
of five times the stack height above ground;

Description of the combustion appliance;

Maximum rales of emission of particulate matter (PM_
and FM_} and axides of nitrogen when oparating at
capacity.

»

©

L

»

4.20 i the maximum rates of emission of the appilance are
unavailable, thermal capacity can be used instead. Local
authorifies may then estimate rates of emission tased on
the Clean Air Act exemption limits or on the basis of
emission factors provided by the EMER/CORINAIR
Emission Inventory Guidebook — 2008 {included in the
iechnical guidance). it should however be noted that

these may overestimate the impact of the boller in many

circumstances, and i this assessment shows an
uvnaccepiable air quality impact then the planning

applicant should be allowed the chance to commission a

rmore detailed assessmeant.

4.21 Other screening assessment {ools are also svailable; a
list is available in Appendix C.

422 Assessment using screening models is likely to be
appropriate for biomass combustion instaliations that are
not regulated under the Environmental Parmitting
Regulstions provided that the limitations of screening

raodels are not exceeded. For examgple, most screaning
models are not applicable in areas where there are steep
hills (>1:10) close (<10 stack heighis) io the stack.

TNT e Tt Aderetaiismey amed Traol fdateshy
DHsparsion Modeling ang Stack Height
Reaaas

Assoasviem

Joa

23 Scresning assessmaents are designed (o be inherently

conservative ~ they use worst-case scenarios to ensure
thalt the worst-cases {in lerms of emissions and
dispersion)} are captured by the fool if the screening
tool shows a significant impact then more detailed
assessment is reguirad. This is usually achieved by
dispersion modelling of emissions from the boller {o
ascertain if they are significant, and calcuiating the
stack height needed fo ensure thal emissions are
sufficiently dispersed. Dispearsion maodeiling i3 also used
o calculate the stack height necessary 1o ensure
dequate dispersal of pollutants {(note however that
stack heights may be restricted by other considerations
within the planning regime).

4.24 Most local suthorities will reguire the developer (o
commission and fund the dispersion meodeiling. The
madelling itseif is usually camried out by a private
consultant, as the costs of software and training are
significant. Local industry knowledge is usually enough to
select a competent consuliant, however Environmental
Protection UK carry a directory of specialists on their
website if signposting to a consultant is needed.

4.25 The detalied dispersion models most widely used in the
UK for assessing the impact of stack emissions on iocal
air guality are ADMS 4.1 and AERMGD.

426 ADMS 4.1 has been developed by Cambridge
Environmental Research. it is @ new generstion air
disparsion madel, which means thal the atmospheric

Data class {nput required tnits Note
Emissions i g’s
Discharge characteristics m
C
Dischargs velocity /s
S grid coordinates m
Buiiding characteris m
Length m
degrses
m
Haight ahove datum i
Surface roughness m Constant value usually applied, but possibie varying across grid
Meteorological dafa Wind spesd m/s Hourly sequential data, typically for 3 years. Data is typically purchased
from the Met. Office or other da
Wind direction degrees
Cloud cover okias
Boundary layer height m
Receotor grid S grid coordinates m Receptors on a regular grid or at specific locations

ARUN DISTRICT COUNCIL BR/318/13/
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boundary layer properties are described by two
parameters ~ the boundary layer depth, and the Monin-
Obukhov length ~ rather than in lerms of the sing!
parameter Pasquill Class. Dispersion under convactive
metecrological conditions uses a skewed (Gaussian
concentration distribution. The mode! fakes account of
{he plume rise resuiting from the thermal buoyancy and
upwards mamentum of the discharge. ADMS 4.1 has a
number of model options including the shility to take
account of hills and buildings. #t includes an in-built
meteorological preprocessor that sllows the user to
input 3 range of melearclogical data.

4.32 if dispersion modelling suggests that air quality impacts
would be significant and/ or the stack heighi needed 1o
adequately disperse emissions s unacceptable then
rnitigation options should be looked at.

4.33 Mitigation of emissions can invoive addressing emissions
from the boiler itsell by choosing a cleaner boiler, or
raaking a reguirernent for emissions abatement aquipment
to be fitted. It should be noted though that emissions
abatement equipment is currently costly, and is therefore
impractical on cost grounds for smailer biomass boilers.

Altermnatively mitigation measures can involve offsetting via
addressing emissions elsewhere in the development or
the wider areas, e.g. through a Low Emission Siralegy.
The main options are summarised in Table 4 4. it shouid
be noied that whilsl polential mitigation measures are
discussed below, spedialist advice should be sought to
assess which mitigation measures may be suitable for a
particular site and biomass installation.

4.27 AERMOD has been developed by the US
Environmenial Protection Agency. AERMOD is also a
new ganeration dispersion model. The model operates
with a range of data preprocessors:

AERMET, a metacorolagical data preprocessor;
AERMAP, 3 terrain data pre-processor;
AERSURFACE, a surface characleristics pre-
processor; and

BPIPPRIME, a multi-building dimensions program.

o

@

3

4.34 if the sir guality impacts are stilf judged fo be significant
even after mitigation measures have been appiled, or if
mitigation messures are impractical, local authorities can
ask developers io consider ailernative renewabie energy
tachnologies (e.q. solar, wind, heat pumps, eic).

o

4.28 Various companies have infegrated the AERMOD
maodels in propriefary modelling packages, including
BEE-Line Software, BREEZE and Lakes Environmental,

4.29 Older models used & simpler representation of the Abatement of nitrogen oxides
atmaospheric boundary layer. Examples of thess maodels
werg 1I8C3 from the US EPA and various models based
on the National Radiological Protection Board RE1
model. These models are no longer widely used.

B

.35 NQ, contral on combustion plant can be achieved using
primary or secondary methaods but, in general, these are
riol currently applied o biomass combustion except for
combusiion plant burning wastes or at very high capacity

4.30 Table 4.3 (page 23) summarises the input data iypically plant {that is regulated by EPR).

raquired for detailed dispersion maodaliing.

4.31 HMIP Technical Guidance Note (Dispersion) D1, or
‘017 Is not suiiable for assessing the impact of particle
or nitrogen oxide emissions from biomass boilers. The
reasons for this are coverad in Appendix C.

>

36 Primary messuras (combustion management) provide
affactive control of products of incomplete combustion
that can cause PM emission. Residential appliances
often empioy natural draught® to provide the required
combustion air supply. However, this provides limited
apportunity  for combustion confrol. Fan  assisted
combustion air supplies are applied to boilers larger than
about 50kW and also io some residential pefief sioves

Measure Description Paragraph

Bailer and Flue Maasures

Cleaner boiters arying emissions performance, and cleaner options may be available n/a
Abatement squipmernt Tnc of pipe’ abatement equipment may be available, but this is normally onty cost effective o larger boilers 435
Automatic he

axchanger cleaning Sophisticated heat exchanger cleaning systerns can reduce PM emissions 4.45

Accumulator tank or

buffer tank management | Heat stores can improve boi number of stop-start cycles, improving emissions pe 437
Fan assisted dispersion vetocities under 3 wider range of conditions,

4.49
Design cptimisation Optimisation of the fiua design and placement can assist in dispersion of emissions 451
Wider or offset measures | Low emission sirg 1086 agresments 452

* Air is drawn into the firsplace by the draught {suction) provided by 1

24
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and residential bailers. Use of a fan in conjunction with a
‘Lambda’ (oxygen) sensor and mechanical dampers
atiows active controal of combustion air and air distribution.

4.37 in addition, managemant of bailer load to avoid excessive
cycling operation can help reduce PM emissions. For
example, use of an accumulator tanks and/or advanced
buffer tank management is recommended for hiomass
boilers to allow longer, mare efficient operation of the
hoiter with fewer start-up/shut-down pericds.

4.38 £nd of pipe abatement is aisc possible for parliculate
control. Such devices include:

Cyclone (and multicyclones)

Electrostatic precipitator

Fabric filter

Ceramic filter

Catalytic insert.

L

»

©

°

4.38 The catalytic insert is a device which can be fitted inlo a
residential stove {o reduce emission of products of
incomplete combustion and bhence FM  emission.
However, although these devices have been used in
North America they have generally not been popular in
Europe due fo issues of catalyst iffe and biocking of the
catalyst.

4.40 Larger {(»50kW) bailers offen incomporate a cycions ar
multi-cycione o provide emission control for particulate,
althcugh in many instances these are oplional. Several
hoilers exempted for use in UK smoke control areas
include cycione abalement equipment and it should be
noted that if the exemption is for a boller with a cyclone,
instailation and operation of the boiter in 2 smoke conirol
area without the cyclone is an offence.

441 Cyclones can occupy a small space, folerate high
temperatures and are very goad at collecting coarse
particles {they can offen be used as a first slage gas
deaning device in industrial application) but are much
less effective at smaller particle sizes (PM, ).

4.42 There is considerable research into application of
electrostatic precipitator (ESP) fechnology for PM
gbatement from wood boiters down o perhaps 100 kKW
output. An ESF requires electricity to maintain the
electrical field but flow resistance is fow {that is no
additional elecirical energy is needed fo power larger
fans). They fend o require a large volume fo minimise gas
velocity and hence increase apportunily for particle
collection. They are effective across all particle sizes and
can be tolerant of high temperatures.

4.43 Fabric or ‘'bag’ filters are commonly used in industrial and
in local exhaust ventiiation. They provide highly effective
particie collection across all particle sizes but may reguire

a pre-cleaning device {a cyclana) if significant carbon is
present in the particulate as this can pose a fire risic A
range of fabrics are available which allow operation at
high temperatures and in highly corrosive flue gases.
Fabric {ilters can be affected by moisture (they may need
preheating or use of material which is not clogged by
moisture). They require a large volume and require
additional fan gower due to the high-pressure drop
across the bags.

444 Ceramic fillers have similar fealures o fabric fillers but
can operate at very high femperatures.

4.45 Cerisin bailers have advanced heat exchanger cleaning
mechanisms, which can give similar PM abatement as
mutticyclonas.

4,48 Karvosenoja et al {see Chapler 4 Reading Links) reviewad
measures for reducing FM emissions in Finland by 2020
inciuding domestic combustion. Table 4.5 summarises the
abatement options and c¢osts considerad for domastic
biomass boilers. However, it shouid be noted that ESP for
residential bailers are not yet commercially available.

4.47 Nussbaumer (see Chapter 4 Reading Links) has compared
the availabiiity and costs of ESP and fabric flters for
automatic biomass haoilers and determined that ESP and
fabric filter techniology is available and proven for bailers of
500 kKW o 2 MW thermal capadity. Both technigues are
capable of operating within an emission limit value of 20
mg.m?at 11 or 13% O, dry and TR - 0°C, 101.3kPa (<15
g.Gd"). £8P technoiogy has a higher investment cost and
fabric filters have a higher operation cost but tolal cost is
similar with an additional 6-12% in heat production cost.
Application to 100 k¥ boilers is passible but the cost of
eguipment rises below 500 kW, and application may make
ihe boiler installation un-economic. i is however aoted that
there is cost reduction potential for technology <500 kW,

4.48 Gunczy et al (see Chapter 4 Reading Links) have reported
P emission reductions of about 80% on a 150-300 kW
wood chip boiler and 80-80% on a residential 25 kW wood
log bailer using prototype ESP systems. In both instances

3

autlet PM concentrations were <10 mg.m?® {(at 13% O,).

4.49 Fan assisted diluion systems ~ these infroduce fresh air
into the bailer's discharge flue duct, diluting the fue
gases. They are usually employed 1o reduce the height of
the stack/ flue when this is desirable on either aesthetic
and/ or costs grounds. Total emissions of poliutants will of
course be the same as a standard flue system; dispersion

Boiler fype Em. factor without ESP Em. factor after | Unit cost Unit cost
ESP {mg MI7) removal off. (%) | the ESP {mg MU} (€ Mg (PM_ 1) | (€ P
Manual feed log beiler with accurnutator tank 100 90 i 3700 333
Manual feed iog beiler without accumutater fank 530 95 40 418 318
Automatic feed wood chip boiler 50 85 9 8960 355
Automatic feed pellet hoiler 30 a0 8 15300 368
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4.50

may however be enbanced due o the higher discharge
velocity. Note that as a general principie of Clean Air Act
and Environmential Permitting legisiation, it is forbidden to
introduce excess air in order {o achieve an emission limit.

Discharge point systems ~ These are sysiems with a fan
maunied at the end of the flue to ensure a constant
negative pressure in the whole stacik. With biomass
boilers these sysiems are usually emploved to meet the
effiux velocities recommendad by the Clean Alr Act
Memorandum in conditions where ofher oplions {for
meeting efflux velocities) would involve an undesirable
{i.e. tao high or narrow) stack design, or compromising the
efficient running of the boiler {e.g. through introduging
excess air flow into the boiter). They are aiso used o
reduce the height of the stack/ flue when this is desirable
on either assthetic and/ or cost grounds.

in addition to measures addressing the boiler and flue
systems, mitigation opticns can also indude locking at
building and stack design o optimise dispersion of
emissions. Measures can include optimisation of stack
placement within the development site and, where
multiple boilers are in use, consideration of muitiple or
single flue systems.

4.54

5

v

if reducing emissions from the boiler iiself is impractical,
wider mitigation measures c¢an be aitached o the
development coriiaining the biomass boiler to effectively
offset emissions. Potential measures are considered in
the Environmental Proteciion UK gquidance ‘Bevelopment
Control: Flanning for Air Quality’, whilst the Beacon
Councils’ guidance ‘Low Emission Strategies’ examines
fransport measures in detail.

Assesgment of polential cumulative air quality impacis of
multipie  biomass boller installations  will become
increasingly important as a greater number of biomass
boilers are installed over coming years. Af the present
fime i would be very difficull to set an overall "accepiabie
level' of biomass deployment in terms of air guality, as
technology and regulation is subjact to change. it is,
however, important to consider individual planning
applications for developments containing biomass boilers
in the context of current and planned biomass
deptoyment.

Whilst a single biomass boiler is unfikely o affect air
quslity outside of its immediate vicinity, the cumuiative
effect of a number of biomass boilers could potentiaity add
to localised air quslity exceedences, and raise
background levels of air poilutants. Steps should therefore
be taken 1o ensure that biomass deployment is monftored,
and screening assessments are made io ensure that any
signifficant issues are flagged up. Steps thal local
authorities should take indude:

Logging of information on biomass bailer installations;
Conducting screening assessments o flag up any
potential impacts;

» Estabiishing common sysiams with neighbouring local
authorities where necessary 1o assess any fransboundary
cumuiative impacts;

» Monitoring the uplake of smaller {single house) biomass
systams.

455 When planning approval is given for developments
containing a biomass bailer the information collected on
the hoiler should be logged in a8 systematic fashion. it is
heipful fo use a common femplate 1o do this, so that
information can  be collected and  shared with

neighbouring local authorities. A suilable lemplate with
assential and desirable information is avaiisble fo
download from Environmental Protection UK's wabsite
{sea Chapter 4 reading links).

4.56 As part of the 2008/9 review of Local Air Qualily
Management Technical Guidance, nomographs were
developed o help local authorities scresn the potential
impact of multiple biomass boiler installations. The
nomographs provide a method of screening emissions
from & number of biomass boilers in a 1hm by 1km
square. As part of the development of this guidance
spreadsheet versions of the nomaographs have been
produced and can be downloaded for use (see Chapler 4
reading links). Instructions on how o use the nomographs
are also provided.

4.57 Biomass instaliations in neighbouring local autharities may
have an effect on air gualily in yvour own area, and it is
therefore useful for local suthorities to share information on
hiomass instaligtions close 1o local authority boundaries.

4.58 in order 1o make the sharing of information as easy as
possible it is recommended that a common format is used
o record information on biomass installations. A suitable
iemplate for recording information with essential and
desirable information has been developed alongside this
guidance and is avsilable t¢ downioad from
Environmenial Protection UK's website (see Chapter 4
reading links). Many local authorities take part in county or
metropolitan area air quality! environmenial heaith
groups, which are an axcellent opportunity to flag up
developments with polential iransboundary effects and
swap infarmation.  you do niot have contact details for air
guality officers in neighbouring local authorities,
arganisations such as Environmental Frotection UK and
LACORS can help you identify whom to confact.

4.58 Whilsl larger biomass instaliations will be notified io the
lacal authority, smaller systems insialled in existing
properties can in many cases be installed without any
focal authority involvement. These syslems include
sioves, room heaters and bollers that could potentially
affect air quality if installed in large enough numbers. i s
therefore useful to monitor the prevalence of biomass
heating in a local avthority area and any trends in
instaliation rates.
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4.61

°

individuals do niol nead o notify the local autharity if they
are installing a biomass system oufside of a Smoke
Conirol Area, or if they are instafiing an exempt appliance
within & Smoke Control Area. Instaliations of biomass
burning appllances to exisiing dwellings do not require
planning consent, unless the installation requires
alterations to the existing building to accommodale a
stack, fuel store, etc. Parmitted Development Rights also
caver the installation of some stacks for household scale
biomass boilers.

installations can reguire Building Conirol approval. In
England and VWales Buiiding Control consent is needad
uritess a ‘Competent Parson’ carries out the work. This is
defined as 3 member of a suliable indusiry scheme, such
as HETAS (Heating Equipment Testing and Approval
Scheme), ARPHC {Associgtion of Plumbing and Healing
Caontractors) or BESCA (Building Enginesring Services
Competence Accreditation).

Whilst natification of individual installations will not be
possible, there are sources of data available for
estimating the overall level of biomass heating In a
particular iocal authority area:

Housing Condition Surveys — local authorities with a
hausing responsibility will pedodically undertake private
sactor housing condition surveys. Survey questions will
usually include the main heating fuel used in a house.

Home Energy Efficiency Officers (HECA Officers) ~ Under
the Home Energy Efficiency Act 1985 lccal authorities
were required to report annually on the energy efficiency

13

4.63

of housing in their area. Although there is no prescribed
monitoring methodology many iocal autherities have used
snapshot postal surveys, ofien in parinership with Energy
Efficiancy Advice Centres. The guestions asked will
usually include the main healing fuel used. Although
HECA is now being revaeked, local autharities are likely to
continue working on domestic energy efficiency via their
dimate change commitmants.

Energy Efficiency Advice Centres/ Locsl Energy Saving
Trust Advice Cerntres ~ The Energy Saving Trust funds &
network of Energy Efficiency Advice Centres (EEACS),
which are now being rationalised and rebranded as Local
Energy Saving Trust Advice Centres. A core activity for
EEACs has been to distribute and process Home Energy
Check forms, which include guestions on the main
heating fuet used in dwellings within a local authority ares.
They therefore have a great deal of data on the types of
heating used in a iocal authority area. Many EEACS have
dose working relationships with the local authorities in
their area, which in many cases contract services and
praject managament to them.

A useful first port of call within a local authority would
therefore be to meet with colleagues in private sector
housing and/ or domestic energy efficiency to establish
what sources of data are available. Although this level of

atg cannot be used o estimate emissions or biomass
coniributions {0 polivtant concentrations it can help
identify whether biomass is more or less prevalent than
average in a iocal suthorily area (by comparing with
athars), and also the level of new installations.

ARUN DISTRICT COUNCIL BR/318/13/
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&1 At the time of wriling this guidance a number of initiatives
wera under way that will impact on how Incal authorities
deal with blomass boilers. The draft UK Renewsable
Enargy Strategy put forward a number of suggestions that
would assist developers in specifying suitsbie biomass
poilers, and lccal autharities {o understand, plan and
control the deployment of biomass boilers in their area.

£2 The measures proposed are oullined below. As
confirmation and/ or implementation of these measures
will come after pubiication of this guidance we have setup
an updates page on the Environmental Frotection UK
website (www.environmental-protection.org.ulvbiomass).
These updates should be read alongside this guidance.

Rosaareh and Moadeliineg
R2saren and Modeiiing

£.3 The research base on emissions from biomass boilers
cantinues 1o axpand. The 2008 report ‘Measurement and
Modelling of Fine Particulale Emissions (PM,, and PM_}
fram Wood-Burning Biomass Boilers’ {see Chapter &
reading links) presented the resulls of a study that
MSASUFeS  am ns from several biomass bailers in
Scotland, and modeiled their tikely effects on air quality.
Whilst the repart concluded that emissions were far from
the ‘worst case scenario’, emissions between the different
boilers studied varied, and could be significant in some
iocations. Further research is therefore needed to clarify
potential impacts and abatement opportunities.

54 There sre currently no UK emission standards for
biomass boilers teyond those deialled in Chapler 2.
European emission standards vary in their testing
procedures, meaning thal they are difficult to compare
with UK standards for other heating appliances. Emission
standards were therefore proposed in the draft
Renswabile Enargy Strategy. Cna option could be o apply
3 two-tier siandard, with the top tier reflecting the ‘best
possible’ in terms of emissions. This top tier could then be
used as a specification standard for areas where air
qualily is being, or may be, compromised. There is also
the option to apply standards in two stages, with a
standard which allows only high quality boilers applying
from, for exampie, 2010, and a second stage ‘stretch
targel’, which allows only the very best performance
applying from, for axample, 2014

)
=3
(]

A ype approval and enforcament scheme would have o
be infroduced to implement emission standards on
biomass boilers. This could be achieved by madifving the
Clean Air Act.

Local authorities may be given maore powers o control
biomass installations in areas where air guality is poor {i.e.
in Local Ar Quality Managementi Areas) This would
invalve extending local suthorities’ current powers and
duties under the Local Alr Quality Management regime,
either through new legisiation or reguistions made under
the Environment Act 1935; it would also require the
updating of current guidance o local authorities on LAQM.

Biomass boilers, stacks and emissions abatement
eguipment need regular maintenance to ensure offidiency
is kept o 2 maximum, and emissions are kept o a
minimum. In other countries, including Austria, Germany,
Denmark and the United States, concemns over air quality
deterforation caused by older style biomass boilers has
ted to the infroduction of an MOT-type scheme, whereby
the owners are required {0 have their boilers servicad on
a regular {for exampie, annual) hasis. A similar system
rmay be applied to the UK. One concept is that
documentation of maintenance checks should be needad
io claim any subsidy provided by (for example) a
Renswable Heat Incentive.

The proposed Renawable Heat incentive {(RHI) will be
the Government's main ool for encouraging 3 large
increase in the deployment of renewabie heat, such as
biomass. The incentive will provide a paymeant per unit of
renewable heat generated; with smaller plant this may be
replaced with 3 one off payment when the plant is
instalied. The design of the RHI will strongly influence the
size and shape of biomass deployment aver the coming
vears. The RHI was expecied o be the subject of a
DECC consuitation over summer 2008, with the scheme
itsalf in place by April 2011.
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Arnnandiv & Winemta e e Weadlay
APTEMEIN A - HDIOHTASS sy
Tachnoainoies
RSN NN

A1 Bollers and appliances may be categarisad according to

the direction of the airflow through the fusl bed, the method

of fusliing, the size of the apgliance, the fuel type and the
application. There are units that are fuelied by intermittently
foading a batch of fusl, usually logs or lump wood, into the
combustion chamber ~ baich fuelled; and those that are
fualied continuously with a sieady flow of fuel logs, chips or
peilets ~ continuous firing. Table At lisis the main
categories of appliance and the types of fuel used.

A2 Historically, wood was turned in open fireplaces, partially
enciosed fireplaces and conventional enclosed stoves for
domestic heating and the provision of hat water. These
appliances were typically characterised by low efficiency

and poar ey

s8i0ns parformances.

Modern biomass boeilers minimise the emissions of

unburned volatite compounds by oplimising the design of
the combustion zone of the appliance. This invoives the
way in which the biomass is introduced, the way in which
air is introduced and the way in which the heat necessary
to dry, vaporise and ignite the fuel is retained and

transmitied. The

fa¢
oty Sy
LIRALCN

v

stors that affect their performance.

following sections describe the main
ivpes of modem appliance and the design and operational

AB

Ad These are usually small, <BOKW output, units fuelled by
logs or lump wood. They c¢an either be stoves
{roomheaiers), where the main culput is by radiation and
convection to the room in which thay are placed, or hot
water bhoilers. There are fireplaces and stoves (and

cackers) available, which also incorporate toilers. Until
the recent infroduction of pellet stoves, log-fuelied batch
units were the only type found in the domestic sector

where they still make ug the majority of sales.

it is inn the nature of batch-fired units that there is always
an axcess of fual in the combustion chamber. The only
way 1o regulate output is by controlling the amount of
carnbustion air. if this air is injeciad at just one point it will
always give rise fo a fuel rich zone that wilt creaie large
quaniities of unbumed volatile matier and gases. This is
unacceptable from an operational and environmental
viewgoint and further air, ‘secondary aic’, must be injected
0 ensure complete combustion. The influence of primary
air {combustion air which is passed through the fuel bed)
on emissions is significant but generally less important
than the good management of secondary air. Most
differsnces in stove design stem from the way this
secondary air is injected to achieve compleie combustion.
The lavel of amissions depends on how well the design
has succeedad in achieving this. Given these factors it is
not surprising thal emissions from unbumed volatile
arganic compounds are the overriding concern for batch-
fuelled appliances. Solid ash particles and vaolatile ash are
present but of less concem.

in most appliances the air is introduced in ane of two ways;
updratt whaere the sir passaes upwards through the batch of
wood and the secondary air is introducad over the top of
the fuel bed and, downdrafl where it passes downwards
through the fuel bed, with the secondary air being
introduced in a separate combustion chamber. Updraft
appliances are the most common, and the cheaper, but
downdratt stoves give much better emissions performance
because of the better combustion and control inherent in
the use of a discrele secondary chamber.

Capacity of appliance

Class of appliance

Type of appliance”™

Fusl types

Fireplace

Open fireplace, Partly closed fireplace

Log, lump wood and hiomass brigusttes

Stove Manual feed stoves imp wood and biomass briguetiss
Pellet stoves Pellets
Boiler Log, iump wood and bicmass briguattes

ity or

Overfeed, upper

Wood chips/fine coal mixturs

district heating and, industrial | Automatic feed boiier
applications)

Moving hed combustion

Wood chips, sawdust

Co-tombustion with coal

Underfeed boiter, upper fire

"
L

Wood chips, sawdust, pellets: particle size

Down draught woed bailer

Gasification

Wood chips, pellsts

Pre-ovens combustion system

Wood chips

Fluidised bed combustion

Sawdust, woodchips, peliets

i

n inventary Cuidebock -

i

2007 Crapter B216
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A3

AS

AlD

A

Atz

A13

Ald

Most of the smaller batch-fuelled appliances make use of
natural draught generaied by the increased buoyancy of
the hot combustion gases. The use of fans to supply
combustion air ensures a level of control that is not
possible with simpie natural draught. This is particularly
true of the start phase where a cold fiue will reduce the
airflow significantly. Unforiunaiely fans are not ususlly
provided with smalier appliances due 1o the increased
cost and complexity. The current EN Standsrds for
raesidentiad fireplaces, non-pellet roomheaters  and
cookers do not cover appliances with fan assisied
combustion air supply {(see Chapler 2 for details of
Standards).

High quality insulation instalied around the combustion
chamber refains heat where it is needed io encourage
complete combustion of volatile compounds.

The performance of bollers s improved i the appllance
operates at a high and constant output. i is good practice
o install & hot water storage tank, or accumulator, and fire
3 log boiler at maxdmum constant rating until the charge
has been consumad. This is done two or three times pear
day with the connected heating system suppliad from the
accumuiator. This configquration is 50 effective in reducing
smissions that it is a legal requirement in Germany and
Switzeriand. i is bad practice o try o follow the heating
load by controlling the air flow fo the bailer because
particulate formation is encouraged under conditions of
restricted air flow.

Tesis have shown that emissions of unburnad organic
campaunds are tygically two orders of magnitude greater
in the few minuies after the appliance is staried or
refustied. They can be reduced significantly if the wood
charge is ignited from the top of the charge.

Good quality fuel with a consistent size and low moisture
content will promote consistent air flow and prevent
excessive neat loss from drying in the combustion zone.
An ideal log fusl would be produced from small round
nardwoed, split in quariers with a3 moisiure content of
below 15%.

in a continucusly fired baoiler, or stove, fuel is added
continuousty 1o the combustion air in the correct
propartion to give the desired heat cuiput. Combustion air
is regulated fo match.

The processes of drying, devolatilisation, and combustion
of volatile and char occur as in the batch fuelled
appliances and the design must take this into account. An
important difference is that the fuel rich situation does not
occeur and consequently the production of unburnad
volatile emissions will be {0 a large exient avoided. The
garticulale emissions will therefore be largely comprised
of vaporised and physically entrained ash. In contrast fo
batch fuslied appliances the resulling level of emissions
will be largely independent of the combustion conditions
and be more 2 funciion of the type of equipment installed
to clean the flue gas.

The most common fypes of woody fuel used in
continucusly fired bollers are pellets and woodchips.

I
s
(o]

A7

A18

AlR

AZ2

There are automatic log bollers that apply downdraft
gasification fechniques o achieve very low particulate
emissions but due o fuel handiing constraints these fend
to be smaller than 150 KW. At present, the reiatively high
cost of peliets {compared to wood chip) means that use of
pellets tend to be rare in boilers larger than about 300 kW.

A key feature of farger (50 kW) boilers will be the need
for automatic fusl handling from a siorage area o the
haoiter {residential bollers will typically have a small hopper
beside or as part of the appiiance which the user will fill at
intervals). Similarly larger boilers need to incorporste
equipment for ash handiing (and siorage). Residential
boilers generally incarporate a2 small bin that can be
removed at iniervals by the user however this i3 not
practical for large units. Fuel tends 1o be moved by screw
conveyors, which can be of varving length to suit the
distance o, and design of, the storage ares.

Accumuistion of deposits on heat transfer surfaces
reduces efficiency and madern boilers tend o incarporate
cleaning devices. Cleaning is either mechanical or, for
farger bailers, by use of soothiowers.

Most modemn bailers incarporate automatic fuel ignition,
which allows fully automatic operation.

The performance of continuousiy-fired bollers is improved
it the appliance operates at a high and constant cutput. it
is goad praclice {o install a hot water storage tank, or
accumulator where there is a variable demand for hot
water, in this way, a smaller boller may be specified o
meet the variahie heat demand.

Pellets are 3 modem form of manufactured biomass fuel
that has many advantages. Pellets are free flowing with a
jow moisture content and a consistent size and geametry.
Designing efficient and effective cambustion devices is
therefore much simplified when compared with aiher fuels.
Pellets can, however, be an expensive fuel when
comparad with chips and they are usually confined to
smaller domestic and commercial units where the
simplicity and convenience they offer ocublweighs the
additional cost.

Peilet combustion appliances, whether stove or boiler, are
sold in three variants, underfeed where the fuel is pushad
up into the combustion chamber by a screw feeder,
averfeed where ihe fuel falls down a chute into the
combusiion chamber and horizontal firing where the fuel
is burned in the end saction of a screw feader. The cholce
depends largely on the manufaciurer and there seems not
to be any overwhelming advantage in one over the athers.

Almost all peliet-fired appliances use a fan powerad
supply for the combustion air so accurate control is
possible. This is often complementad by a control dircuit
including an oxygen sensor in the flue gas o determine
excess air level. Both of these measures imgrove the
emissions performance of peliet-fired appliances.

Automatic iog bollers are sold for residential use and
srall commercialfinstitutional use {they tend io be smaller
than 150 kW cufput). Madern appliances incorporste
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internal storage happers (filled at intervals by he users)
and are based on the downdrafi principle where logs are
stowly heated and ewvoived vapours are pumed in a
secondary combustion chamber. The pracess resembles
gasification and as a consequence they tend to have very
low particulate emissions

o

23 Eguipment for chip firing is supplied in 8 wide variety.

Smaller units designed 1o burn dry {<35% moisture) chip
with a iop size below 50mm are similar o the overfead
and horizontal gellet burners: indeed many pellet burners
were developead from these.

AZ4 Higher moisture content chips regquire mare time in the
combustion chamber io dry the fuel and an arrangement
o recycle heat from combustion to drving. This is usually
achieved by spreading the fuel on a grate that conveys
the burning fusl bed slowly through the appliance. Heat
for drying is ususlly supplied by radistion from a firebrici
arch mouniad over the fzed end of the grate. The grate is
moved forwards by one of many different mechanisms
depending on the manufacturer. The combustion air is
suppliad partly under the grate and partly above the grate,
o ensure complete burn oul of the volatiie compounds.

A25 To guarantes complete combustion of volatile compounds
all biomass boilers are bullt with very well insulaied
cambusiion chambers that maintain a high emperature
for seversl seconds.

A28 The aim of biomass combustion is {0 convert the enargy
stored chemically within the fusl to useful heat. There are
no ideal procasses of energy ransformation, and i is
impossible fo transform energy inic snother form with
100% efficiency. Energy losses arise as he resull of the
following:

*Chemical ioss in exhaust gas: as a resuli of incomplete
cambustion, the exhaust gas confains combustible
substances, like CO and hydrocarbons. These
substances coniain energy in chemical bonds which can
be released in a combustion process and are a cause of
enargy loss. The methods for minimising this loss are o
design the combustion chamber so as io maximise the
combustion efficiency of the intended fuel.

~ Thermal or physical loss in exhaust gas: exhaust
gases from compustion contain energy since they are ata
higher temperature than the ambient temperature.
Thermal losses are increased as the temperature of the
exhaust gas from chimney increases or if additional
‘tramp’ air is passed through the chimney. Such iosses
can be minimised by design measures thal improve heat
recovery in the heat exchanger {where filted), or
raeasures that increase the emission of heat into the room
and that contral the air suppiy.

o Chemical loss in ash: solid residues from the
cambustion process (ash including fly ash) may contain
carbon that was not bumnt in the combustion chamber.
insufficient combustion time of fuel particles, fuel
dimension and fuel compaosition are reasons for chemical
loss in ash.

~ Physical foss in ash: the ash, which is removed from the
tower part of the appliance, alse has a temperature above
the ambient one. This means that some part of released
energy during combustion procass was not passed to the
other medium, thus this energy may also be losi {if
material is removed while hot).

°

Heat loss from the surface of the appfiance: the
surfaces of the appiiance will be greater than the amblent
air and so there will be transfer of heat from the appliance
by radiation or convection. In many domestic applications
this heat is ususlly considered a useful transfer of heat i
the room but in farger instaliations for steam or hot water
generation, the heat is considerad ¢ be lost. The heat
loss from the surface area is minimised by means of
effective insulation and the reduction of the surface area.

A27 Awareness of energy losses allows designers fo design
appliagncas that minimise these losses.

A28 A substantial part of the emissions of unburnt organic
raatter occurs when there IS an excess of fuel in the
combustion chamber. It follows that the efficiency of the
hoiler should be improved if the appliance operates at a
constant lcad. Maost modern biomass boiler designs are
intended o operate over a range of heat outpuis with little
loss of efficiency. Recantly reported tests on a8 range of
modemn log wood, peliet and wood chip boilers with
capacity greater than 50 kW indicated that the efficiency
remained at approximately 81% when operating at a third
of the boiler capacity. Nevertheless, caorraect sizing of the
plant is essential if efficiency is to be maintained over the
full range of operating conditions.

AZG With a conventional boiler, the aim is 1o collect as much of
the heat generated as possible in the boiler in order to
provide a supply of hot water or steam for process
heating, space heating or hot waler. With a combined
heat and power (CHP) plant, part of the heat produced is
used to generate slectricity.

A30 Electricity generation is 3 relatively low afficiency use for
biomass, except where there is a high fevel of heat
demand throughout the vear, for examgle an industrial
application requiring process heat, or a hotel or hospifal
raquiring 8 constant supply of hot water. Above about 1-2
MWe, conventional superheated steam turbine
technalogy can be used with reasonable efficiency.
Alternatively, biomass gasification used with a gas turbine
in a number of configurations may aiso be approgriate at
high autput levels. Howevar, at lower cutput requirements
nieither of these options is likely 1o make efficient use of
the fuel. Several technologies suitable for smaller scale
applications are under active development: these include:

a

Organic Rankine Cycle systems using a low boiling paint
organic compound to replace the heat transfer medium;
Gasification combined with an internal combustion
engine;

Reciprocating sieam engine;

= Stirting enging;

o Gas microburbine.

a
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ADHONMIY B ~ Fual Snacstifeatioam
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81 The ierm “biomass” covers a range of materials of
bictogicat origin, some of which may alsg be regarded as
WS

25,

B2 The most frequently used term to define biomass is the
one included in the Directive 2001/77/EC on the
promotion of alectricity produced from renewabile energy
sources in the inlernal elechiicity market. This defines
hiomass as “the biodegradable fraction of praducts, waste
and residues from agriculture (including vegetable and
animal substances), forestry and related indusiries, as
well 35 the biodegradable fraction of industrial and
municipal wasie”. This definition remains the same in the
new Renewabie Energy Directive that will repeal
Directives 2001/77/EC and 2003/30/EC.

B3 Riomass fuels are characterised according o their
chamical and physical properties. Paragraph B5, 86 and
Table B2 examine the fypes of biomass fuels that are
commonly proposed for biomass heat and power in the
UK and the impact of biomass properdies an combustion.
Paragraph B7 and Table B2 provide an overview of the
characieristics of wood fuels and paragraph B8 onwards
and Tables B4 and BS provide an overview of standards.

24 Biomass fuels represent a variety of different materials.
For fuel use these are typlcally characterised according to
their physical and chemical properties, particularly those
that impact combustion. Table B1 summarises how these
properties affect the operational and emissions
gerfarmance of cambustion systems.

25 Tshie B2 (pages 34-36) describes the main types of
piomass fuel, sets oul the most important issues ralating
to their handiing and storagse, and also summarises the
redative advantages and disadvaniages of each type of
fuel.

B& The most common fuels used for heat and power at
present are wood fuels and sgricultural residues. For
amall-scale heator CHP in urban areas, most stand-aione
applications use some form of wood fuel. However,

pecific plant may use agricultural residues if there is a

iocal sowres, for example in conjunction with local

production of food, drink or biofuals.

1]

87 The most commaon fuels used in urban areas for heat and
power are wood fuels. Table B3 (page 37) provides a
summary of the properties of typical wood fusls.

e v B

2

5

5

i

3

2

@

v

°

The European Standards Agency (CEN) has warkad (or is
working) on a number of standards that are refevant to
bicmass fuels. Tabie B4 (page 38) providas an overview
of the contents and status of the mosi relevant siandards.

CEN 335 includes salid biofuels originating from the
following sources:

Froducts from agriculture and forestry;

Vegetable waste from agricuiture and forestry;

Vegetable waste from the food processing industry;
Waod waste, with the exception of woad waste which may
contain hajogenated organic compounds or heavy metals
as a8 result of treatment with woad preservatives or
coating, and which includes in particular such wood waste
ariginated from construction and demolition waste;
Continued-fibrous vegetable waste from virgin pulp
praduction and from production of paper from pulp, it is
co-incinerated at the place of production and heat
generatad is recovered;

Cork waste.

Table B5 (page 38) provides a summary of the grades of
waody fuels specified in CEN335.

The British BioGen code of good practice for bicfuel
pellets (Version 2.3} specified issues refatad o pellets’
raw materials, physical and chemical attributes, and
quality assurance and miscellaneous. The code was
voluntary but all members of the industry were sirangly
encouraged o comply with it The code was an interim
measure, whilst no other standards exist in the UK and
has been superseded by the Eurcpean Standard for solid
binfuels.

Hahn 2004, Existing Guidelines and quality assurance for
fuel pallets. Deliverable fo the Pellets for Europe project.
www.pelletcentre.infofersources/ 1020.pdf

Supergen  Biomass
consortium, WP2:
metals in biomass

Biofuels and energy crops
Fuel specification and matching -

SWS 2002, Heating large
www.bioheat.infa

buildings with wood fuels.

ransport Information Service 2008, www tis-gdv.deddis e

Cox, A. 2002, Low carbon heating with wood pellet fuel.
www . bioanergy . org/downicads/PeliciRepart. pdf
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Sources: Hahn (2004); Transport

A 9000
WS (2002}

Information Service [2008}; Supargen WF2, Cox (2

Characteristic

{ssue

Physical characteristics

Bulk density

Storage space and o srials handling equipment and boilers

Erergy density

Storage space and capacity of materials handiing equipment and boilers.

Particle size

Flow of particies in materials handling equipment inciuding their tandency to bridge in storage.
Combusticn efficiency and consequent production of smoke.

Presence of fines

Dust explasion risk.
Oust amissions from handiing oparations.

Durabitity of pellets

Poor quality peliets are hable to break up on physical handiing and in storage. This will result in poor handling, flow, loss of fuel
and preduction of dust.

Bislogical characteristics

Allergies

Scme biomass fuels, e.G. peanut husks are known allergens.

Carcinogans

Scme tropical and Nerth Amarican hardwoods are carcinogenic.

Chemical and combustion characteristics

influences calerific value from specific weight of fuel.
Self heating and fire risk

Calorific value

Chiarine

Fort n of clinker deposits

i h melting temnperatures.
Hydrogen chicride amissions.

Sulshur

Mitrogen

NO, HON and N.O amissions.

Corrosion |
Reduct

n suparheaters.

EEA AL

ash melting temperature, eff
sanism of pyralysis

i retention in ash and the use of the ash.
se char.

on poilutar
e oil quality and in

Aikaline silicates can be formed with low melting or softening temperaturss.

Heavy metais

Ash content

Ash softening behaviour

Operational safely, level of poliutant emissions.
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WOOD BASED FUELS
Round wood and logs

fusls. Today logs are usually
obtained from timber or trees
unsuitable or unwanted for
buiiding or construction. |
usually seasened for u
s 1o decrs isture

Y
content.

Logs are the traditional source of

W

Forestry - Ut

During

SCRIngG -
store under cover
with good air
circulation. Keep

Famitiar fuel, which can be used
on domestic firss, stoves and
wood burnsrs.

Can be stored outside with

mini

Grow

Generally used at small scale
only.

Automatic feed not possible at
i

o
S

imiers require regular de-

Chips from fresh wood
waadehips refars to
mechanically processed wood

particles.

Dapending on the moisture th
chips can be:

- wel: moisture content > 30%
- dry: moistura content < 30%

D70,

residues or short
rotation coppice

reducs re-
watering.

Loss of dry
matter may
0ECUr,

There i3

potentia for seif
heating that can
fead to fires.
Dust - may bs

Ernission of
organic
comgeunds
during drying.
Degradation may

Lower rigk of d

than sewdust due to
particle size.
Extensive exparience of
production, handling and storage

7]

ust expicsion
I

from assceiated sectors including
timber and paper industries.
Mini rerments for
storage; can he stored oulside
with Himited sheiter.
Growing demand and

intern
Cheaper than pellets.

ier DrocEssing may be
/

required {e.g. milling} depending

Moisture content in virgin wood
chip {c. 30-60% of dry m
resulis in a lower net calorific

. Low moisture wocd

can be stored longer.

Wood sfack height should be
less than 10m fo prevent

and spontanecus

furning over” of
avoid build-up of

Waste wood

The rmain source of wood waste

is the unirsated woud from
nufacturing

mills, furniturs manufa

Shelterad storage
i maintain low
moisture content.

Loss of dry
materiai.

than virgin wood chip.

Ganerally iow bark content

Difficult to separate contaminated
wood in some waste stre
Combusticn may need to be
nt with Waste

v

Quantity availsh

nd ash content.

Saw mills residues ~
sawdust

Is residuss - sawdust
s either sourced f
s o1 from wood
sing plants using un-
ftimbar.

Saw mi

Best o4

dry cover, with
good air
irulation. This
orevents the
notential for
degradation and
salf heating and
will keep low

moisture conter

"
L

Dust hazard

storage.

Naed o avoid
self heating that
can ead to fires.

Nsads minimal further
g in order to be used.

Can become air bomne in even
iow wind conditions - shold be

If heating and los

34
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Saw mills residues — wood
peiiets

Wond pellst fuel is made from

COMprass eJ sawdust, shavings
nd § m the processing

trees for timber and other wood
products.

At a pellet mill the material is
dried, comprassad, and form
infe smal! uni
They shouid be clcun, p'm
smeifling and srmocth io touch.

5, By ca!!y between 4 ”:%.

UK

importad

/from £Y, Russia
or Morth
America)

Store under
cover, preferably
in enclosad
areas.

Should be kept
away from other

Careful handling
neaded to
prevent
mechanical

ge of the
{break

Jw'
structure).

Pailets abs
water and are
liable to

Highar bulk {and enzrgy) density
than sawdust material: reduced
transport and storage velume
requiremen
Genera
characteristics.

Less dust generated in
rmechianical handling
to sawdust {(with &
disadvantages).
Good flow rharac*ﬂristics
compared io sawdus

Low m islurecnntani.
Avaitable in i
Canbes
Gond expsl mbus
gocd ¢ ombuatlun Lh’ racteristics.
Shouid he able © b

it be kept dry.
Anl break
catise them o

res ul of BXCESSI
designed, mechanical handiing
[rOCESSES.

Tendancy to he formed from very
fine wood pas X
of pellets does ocour levels ¢
dust can rise dramatica
most severe casas th
potential to creste & dust
sion hazard,

intomy

and anvirer
for pellets made §
timber inthe Far Bast.

AGRICULTURAL RESIDUES

Ory residues

Straw is a by-product of the
tion of grain
s to be solid, is baled
wing the harvast of the
primary <rop.

Pouitry litter 15 the bedding
material frﬂm broi i

Usually it consi
like wood sha
paper or i
csrop_u.n,gs;‘

23

Meat and Bone Meal

or seed and,

[y

Major s*'vraqe

bula an'i short
harvest period.

spoilage.

oo,

Cften burnt under
special ficenca.

Chopping,
handiing and
feading are
diffi

in storage {e.q. it
can rof).

Fire hazard.

fain
feedstock

There is no need to de
naw crop with which
be u'v'amiliaf
Technigues ic

v produ uéon,

/ in poor harvest
conditions and by competition for
straw when there are poor
harvests.

Pouitry litter is an existing "fuel”,

The supply chain is refatively
straigh
Low moisture.
Cornbustion of pouitry litter weil
proven in UK.

combustion of MEM with
s beer demonstrated in

Go-
coal ha

Bulky and expensive to fransport

over long dis

c“ and
t cause corrosion in
ligh temperatures.

boilers

Require emissions cleal
atmospheric emissions.

Combustion falls und
Waste I

High content o

atively low volatile matter,

Supply limited by production
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FOOD PROCESSING AND AGRICULTURAL PROCESSING RESIDUES/CG-PRODUCTS
Dry ;emdues

o~ ; Ly

(Good avaiiability: both from UK
and traded internationally.

heed spe
femperature,
hurmicity,
ventiiation
conditions

s3sed damand leads
2ased prices.

311 volatile p de

on muitiple variables (harvest,

food and feed prlces).

Seme foed proc
are relatively dry, 50 they

vt

e3

Potential for Var content {some
spontaneous with high ash oonter i
combustion. Sarne residues can cause

respiratory problems if not
siored and handied properly.

{NDUSTRIAL SLUDGE
Paper siudge UK Goed availability Can b high in moisturs conient
y to ransport.
Low cost waste fuel. artly many paper mifis
are considering their cwn use.
Varishie composition {car be
vary high in ash and othsr
metals).
Explosion hazard
Yali oif Use of taii oif has been linked to
Boiler corrosion issues
in the past.
with minim l me ci Mixture of chemicals, variable
History of use in S composition
ENERGY CROPS
Short rotation coppice
SRC are trees planted primarily as Fotential for self { Wood fusl and ' Crop. Shortage of planting ma

a fuei for renewabie energy heating in Sustainable source of wood and | harvesting eguipment in

The main speciss in storage. shouid be easy fo audil source ities available at
opdar, but Potantial for .
emission of Proposed use of eucalypius as
arganic an energy CIop Is raising
COMpoUnds. concern {deep tap roots impact
Potential for on walsr table and it m
fungal growth invasive}.
and reeass of
sporas.
Energy grasses {miscanthus,
switch grass, reed canary
grass}
45363 QiOWN S UK or imporied Handling Ayaitable in a variety of forms. high ash content

problems might
oour dug i
merphoiogy of

by low bulk density.

RES{DUES FROM BIOFUELS
PRODUCTION

ried r"istillm grai

soiu

alcohel or b!oenhano! Dmc‘udlu \

UK Keep dry.

36
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Round wood {ogs Chips from fresh wood| Sawdust Wood pellefs Waste wood
Particle size 100mm to 1000mm! 1-100mm 0<25 mm'
{can be graced)

Moisture content (%} 20-65% 10 - 50 g-10 5-8

alorific value 20 {18.6-20.8) 20 (18.5-20.8) §-21.8 175 (15-17)
{Md/kg}, dry ash free
Ash {dry basis) 0.2-29% 0.2-1.88 0.1-4.8 {usually < 1.5) 105 0.1-08(tc 2)
Vol rweight’s + 75-85 75-85 43-76 72 7G-73
Sulphur (%dry basis}  § 0.01-0.08 0.01-0085 <008 >0.08 0.02-0.04
Chilorine (%dry basisy § 0.01-0.03° 101 -0.03 0.04 0.01-036 0.01
Na,C in ash (%) .02-077 0.02-077 8.77-23 09-23 0.7-23
K.0 in ash (%) 0.05-1 0.05-11.9 78119 52-85 768-119

Heavy metais

Typically low {< 35myg/kg, depending on the metal)

Levals of Pb, Cu
and Zn may be

y higher
ihan uncontaminated
wood.

AN

Definition from CEN/TS 14961:2005 (CEN 335)
The content of bark will influence some of these values,

&.g. ash content, level of chiorine, leveals of heavy melals.
Sources of information:

- Phyilis database:

www . ecn.ni/phyliis

- Biochib database: www vt.tuwien.ac.at/biobil

- APAS project

- WRAP — Project WOO0036 Identification and assessment of types and levels of chemical contamination in woad wastes;
August 2006, available at www.wrap.org.uk

- CEN 335; Soiid biofuals - Fuel spex

stions and classes CENITS 146912045,

Garman standard DINS1731 specifies limits on specific metals conternts of pallet fuels as follows:

Arsenic <(.8 mgikg
Cadmium  <0.5 mgikg
Chromium <8 mg/kg
Copper <5 ma’kg
Mercury <0.05 malkg
Lead <10 mglkg
Zinc <100 mgikg

® Chiorine content varies depending on wood and land it is grown on. Vaiues have bean observed betwesn: 10-200mg/kg

ARUN DISTRICT COUNCIL BR/318/13/
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CEN Commities What does the standard cover? Sdditional comments

338

ns of selid biofuels in Furope, includingwocd | The Work Programme for TG 335 contains 30 Work liems, which

tes, Iogs, sawdust and straw bales. are allocated to 5 Working i
alevant propariies of the fuel to be < WG 1 Terminclogy,
de hoth normative information that must be s WG 2 Fugl specifi
provided ¢ nd informative information the be o W0 3 sampling ar
included well 35 the physical and chemical * WG 4 Physical and mach

- 335 aiso provides « WG 5 Chemical test mathods.
n on the source of the material.

STATUS: All Technical Spesifications” for CEN 335 have now
ean published.

343 Standards for ‘selid recovered fuels’. These are defined in the The Waork Programme for TC 343 is allncaled to 5 Working Groups:
mandate for this standardisation work as: » WGE1 Terminology and Guality Assurance;

o W02 Fuel specifications and ci ;
“fuels prepared from non-hazardous waste o be utilised for energy § © WG3 Sampling, sample redu nd supplementary test
recovery in wasle incineration or co-incineration plants regulated methiods;

a

under Community environmanital legislation”. WG4 Physical/Mechanicai tests;

WGES Chemnical Tests.

B

STATUS: All Technical Spesifications for CEN 343 have now bean
sihmitted to the formal vote.

dards will be updated for soiid

383 Standard for sustainability of biofuels it is not ciear whether these ¢f
; clude soiid bicrmass from the start.

tae has only recantly been establish biomass in 2010 or if they wili :
Hlow the measure

in the Renewab rgy Directive.

wom

" A'Technical Specification is published by CEN but is not a full Stardard; it provides a mechanism o publish a pre-Standard where, for example, there is a need gather

28 information for a Standard.
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Fuel Specification B

Fuel type

Property

Categories

Fellats

Qrigin and Source

Dimensions

5 gradss in ra
<G<[ias 25+ min
l.ength less than 4 or 5 x Diameter

Moisture content

3 grades in range up to 20%+ by weight

Ash content

5 grades in range up to 6%+ by weight

4 grades in range up to 8.2%+ by dry weight
i y ary

Mechanical durability

2 grades in range 90%->97.5% by weight afier testing

Amount of fines

3 grades in range 0-2%+ weight per cent lass than 3.15 mm at factory gats

Additives

Weight % of pressing mass

Aitrogen content

5 grades inrange up fo 3%+ by dry weight

Met calorific valus or energy density

Stated in MJ/kg as raceived

Bulk density

i

Chiorine contert

Stated in kg/m*® loose if traded by velums

4 grades in range up to 8.1%+ by dry weight

Origin and Source

Dimensions

4 grades of particie size with 80% of particles in range <1%<particle size <100+ mm

Moisture content

grades in range up to 65%+ by weight

Ash content

rades in range up fo 10%- by weight

Misrnman rondont
NRFoGEn conent

rades inrange up to 3%+ by dry weight

Net calorific value or energy density

Stated in MJ/kg as raceived

Bulk density

Stated in kg/m® loose if traded by volume

Chiorine content

4 grades in range up te 8.1%+ by dry weight

Log woods

Origin and Source

Dimensions

Moisture content

4 graces in range up to §5%+ by weight

Wood type

Deciduous, coniferous or mixed

Energy densilty

Stated in KWh/m* lnose or stacked

Progortion of split volume

Cut-off surface

Even or smooth

Mould and dacay

if greater than 10% by weight

Sawdust

Origin and Source

Moisture content

& gradas in vange up to 65%+ by weight

Ash content

4 grades in range up to 8%+ by weight

e an o
Nitrogen confent

4 grades in range up to 3%+ by dry weight

Net calorific value or energy density

Stated in MJ/kg as received

Bulk density

Stated in kg/m® foose if traded by volume

Chiorine content

4 grades in range up to 5.1% by dry weight

Proparties prinied in bold are no

Proparties prinied in iafics are normative only for chamically ireal

Proparties prinied as normal text are informative: if i3 rec

rmative: provision of this informa

ed that the inform

tion is a requirement of the standard.

i biomass

wation is provided.

ARUN DISTRICT COUNCIL BR/318/13/

38



40

B Blomass and Alr Quality Guildance

ANNandiy O « Soraaning Madels
SURANEIRTIANIIN N SRARSREN TRN NG VIR

Several screening models are available that may be useful in
assessing the impact of biomass combustion instailations.

= ADMS.-Screen is available from the developers, CERC. It is
tased on the delailed ADMS maodel but makes use of 2 number
of pre-detined meteorciogical dataseis.

«  AERSCREEN is the screening model for AERMOD. The
model will praduce estimates of regulatory design concentrations
without the need for meteorciogical data and is designed fo
produce concentrations that are equal to or greater than the
estimates produced by AERMOD with a fully developed sel of
meteorclagical and terrain data. The US EPAis currently warking
on a beta version of the code that will be released fo the public
3% s0on a3 possibla.

*  The third edition of the 1856 Clean Air Act Memorandum:
Chimney Heighis “The Clean Air Act Memorandum” provides
simple numerical formulae for assessing chimney heights. it was
developed based on a simple dispersion algorithm. Separate
formulae are used for vary low sulphur fuels (less than 0.04% by
weight) and for other fuels, i.e. containing suiphur. Most forms of
biomass may be considered to be very low sulphur fuels except
where the biomass has been chemicslly treated. The methad is
appiicabie for fuel burning plant with gross heat input in the range
150 kW o 150 MW. Thne method seeks fo determine the
minimurm height for a chirmnay that will ensure adequate dispersal
of pollutants produced in normal combustion; these include
axides of nitrogen. it does not deal with grit and dust emissions.
The calculations assume that an adequate efflux velacity for the
flue gas will be achieved to prevent the plume of gas flowing
down gutside of the chimney. For boilers up to 2.2 MW input, the
target velocity should not be less than 6 mvs ai full load although
it is recognised that many existing designs of small installations
cannot achieve this. For bollers equipped with induced draught
fans, higher velocities are required. The Chimney Heights
Memaorandum provides a simple algorithm for taking account of
the effect of nearby buildings on dispersion. The Chimney
Heights Memorandum is widely used for assessing the height of
discharge stacks for gas bollers: local authorities should consider
whether it is reasonable io apply 8 more siringent criterion for
biomass combpustion than gas combustion when considering the
impact of oxides of nitragen emissions. The formulae for very low
sulphur fuels have been included in the Unit Conversion Tool
workboaok available at

www environmental-protection.org.uk/biomass.

o HMIP Technical Guidance Note {Dispersion} D1 provides
3 simple set of formulae for assessing the short-term impact of
patiutant emissions. It was developed by systematically running a
dispersion mode! based on the NRPE RY1 model for a range of

discharge conditions. It is nol appropriale for assessing the
impact of oxides of nitrogen and particulate matter emissions
from biomass boilers. D1 was developed in 1983 and addresses
short term impacts, typically 15-30 minutes. Current air quality
abjectives for PM are assoclated with annual mean and 24-hour
mean objactives. U1 is not applicable ¢ the longerterm
objectives. D1 should only be used where the discharge velocily
exceads 10 nvs: the discharge velocities for natural draught
hbiomass boilers are often considerably less.

*  Environment Agency Guidance for estimating the air
quality impact of staiionary sources {GSS) was a chart-based
system for caiculating the maximum imgact of pollulant releases
from 8 process stack. It was developed using results from
systematic application of the ADMSZ model for a range of
geographical and discharge situations.

+ Indusirial nomographs are provided in Technical Guidance
for Local Authority Review and Assessment LAQM.TG(03) for the
assessment of NO_and PM, emissions against the Air Quality
frategy objectives. The nomographs were based on the GBS
charts. The method takes account of the effect of the height of
nearby bulldings using the approach adopled for the Chimney
Heights Memaorandum. The methad is limited o affective stack
neights greater than 10 m and assumes a discharge temperature
of 100°C. The method in LAQM.TG{OD) is infended to identify
emissions sources that create a potential risk of locaily exceeding
the Air Quality Strategy objectives. The assessment criteria for
development contral decision-making are different from those for
Local Authorily Review and Assessment. The method has
therefore been adapied for this study and a spreadsheet fodl fo
calculate mapdmum annual mean ground level concentrations
has been included in the Unit Conversion Tool warkbaok
available at www environmenial-protection.org. uk/biomass.

3

*» Biomass nomographs were developed for inclusion in
Technical Guidance for Locad Authority Review and Assessment
LAGM.TG(09). The nomographs were devaloped using resulls
from systematic application of the ADMS4 model for a range of
discharge situations appropriate for biomass combustion
installations. The method takes account of the effect of the height
of nearby buildings using the agproach adopted for the Chimney
Heights Memorandum. The method was intended to identify
viomass emissions sources that create a potential risk of locally
exceeding the Alr Quality Strategy objectives. The assessment
criteria for development control decision-making are different
from those for Local Authority Review and Assessment. The
method has iherefore been adapied for this study and a
spreadsheet tool o calculate maximum annual mean ground
level concentrations has been included in the Unit Conversion
Toaot workbook available at www.environmental-
protection.org.uk/biomass.
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01 The Air Quality Strategy for England, Scotland, Wales and

Northern Ireland {the UK

Air Qualily Siralegy) also

contains a number of objectives, which are notincluded in
regulations for the purposes of LAQM. They are intended

as drivers for UK air poiiu

ticn paolicy, a5 are the other

abjectives, bul it is not thoughl approprale for lacal
guthorities to a3ssess against them at this time. The main
reasons for this are thal local authorities lack the
necessary policy instruments to address the pollutant in
guestion, or that the pollutant is regional in nature and
tharefare not sultable for local control {e.g. ozone)

5 ug/m®

Pollutant COhjective Measured as Ts be achieved by
Benzene 16.25 po/m® Rurming Annual Mean 31 Dacember 2003

Annial M

1,3-Butadiens

2.25 ug/m?

Running Annual Mean

Carbor monoxide

10.0 mg/m®

Maximum daily running 8 Hour Mean

Lead

0.5 pgm®

Annual Mean

Nitrogen Dioxide

40 pg/m®

rmere than 1 Hour Mean 31 Decernber 2005

40 pg/m® Annual Mean 31 Dacember 2005
Particles (FM ) {gravimetric) 50 pg/m e excaeded

rmere ihan year 24 Hour Mean 31 Decembar 2004

Annual Mean

ber 2004

Sulphur dicxide

256 |
more

125 pg/m?® Not fo be excesded

more than 3 times per year

15 Minute Mean

1 Hour Mean

24 Hour Mean

31 December 2005

31 Dacembar 2004

Pollutant

Objective

Measured as

To be achieved by

{bjectives for the protection of h

Ozone

iman health

10C pe
more

Daily maximum of running 8 hr mean

31 December 2005

Particles (PM. } {gravimetric)

25 ug m? (farget)

Annual Mean

PAHs {Benzo{aipyrene}

15% cut in urban background axposur

aon frm3
0.28 ng/m

Annual Mean

Annual Mean

2010-2020

31 December 2010

Objectives for the protection of v

Nitrogen Oxides

sgetation and ecosystems

30 pg/m*

Annual Mean

31 Decermbar 200

Sulghur dioxide

20 pg/m®

20 pgy/m?

Annual Mean

Winter Mean (0% October - 31 March)

31 Dacember 2000

Qzone

18 pg m

fMean of & years, starting

nuary 2010
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Air quality and emissions mitigation guidance for Sussex (2013)

Air quality and emissions mitigation guidance for Sussex
(2013)

The guidance has been developed in response to the changes in national planning policy,
through the National Planning Policy Framework (NPPF). This guidance will be regularly
reviewed and updated in light of any specific future national and local policy changes, and
feedback from users of the document.

The guidance will be available to download from the Sussex Air Quality Partnership
website www.sussex-air.net .

The air quality and emissions mitigation guidance for Sussex (2013) has been developed
by members of the Sussex Air Quality Partnership (Sussex-air). The guidance supports
the principles of the partnership to improve air quality across Sussex and encourage
emissions reductions to improve the environment and health of the population.

The purpose of this guidance is to:

» Provide a Sussex-wide approach for assessing potential air quality impacts from

development and transport related emissions and provide a consistent approach to
mitigating those impacts.

» Provide technical advice to local planning authorities on how to deal with planning
applications that could have an impact on air quality.

Consultation

The air quality and emissions mitigation guidance for Sussex (2013) will be consulted on
between 1st October 2013 and 14th November 2013.

You can view all the documents and download a consultation questionnaire on the Sussex
Air Quality Partnership website www.sussex-air.net.

If you require any further information or feedback on the guidance please contact:
Nigel Jenkins (Sussex Air Quality Partnership)

nigel.jenkins@lewes.gov.uk

01273 484 354

Wwww.sussex-air.net
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Air quality and emissions mitigation guidance for Sussex (2013)

introduction

Clean air is essential for life. The quality of the air impacts on human health, the natural
environment, other species and can damage buildings and materials. The aim of this
document is to provide advice for developers and their consultants on addressing local air
quality when making a planning application in Sussex.

Sussex local authorities continue to review the quality of air across the
region to identify if there are breaches UK and EU air quality standards.
To date this has resulted in the declaration of 12 individual Air Quality
Management Areas, across 8 different local authorities in Sussex (2012).

Air quality is a material consideration when a development is planned. The Local Planning
Authority will require an air quality assessment where it deems air quality impacts from the
development may be detrimental to the environment or people’s health.

National Planning Policy Framework and air quality

In line with the National Planning Policy Framework (NPPF) March 2012, this guidance
has been developed to provide a consistent approach to assessing air quality impacts from
planned developments. Key paragraphs in the NNPF that relate to developments and air
quality include:

Paragraph 188
“Early engagement has significant potential to improve the efficiency and
effectiveness of the planning application system for all parties.”

Paragraph 120

“To prevent unacceptable risks from pollution and land instability, planning
policies and decisions should ensure that new development is appropriate
for its location. The effects (including cumulative effects) of pollution

on health, the natural environment or general amenity, and the potential
sensitivity of the area or proposed development to adverse effects from
pollution, should be taken into account...”

Paragraph 124

“Planning policies should sustain compliance with and contribute towards
EU Limit Values or national objectives for pollutants, taking into account
the presence of Air Quality Management Areas and the cumulative impacts
on air quality from individual sites in local areas. Planning decisions should
ensure that any new development in Air Quality Management Areas is
consistent with the local Air Quality Action Plan.

ARUN DISTRICT COUNCIL BR/318/13/
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Aims and Objectives

This is a guidance document only, for information on planning policy please refer to
relevant local planning policy and the National Planning Policy Framework (2012).

In particular, the document aims to:

1. Enable early engagement, highlighting the points that need to be
considered and addressed prior to making a planning application and
therefore minimise any potential delays during the decision making
process.

2. Offer clear and consistent guidance to developers on the level
of information that will be required to be submitted with planning
applications for developments that are likely to have an impact on local
air quality.

3. Ensure better regulation by setting out the approach to undertaking
air quality assessments and determining mitigation, and applying these
consistently in planning decisions.

This document will not cover all variables and it is therefore expected that the applicant or
their representative will have a pre-application discussion with the Local Planning Authority
(LPA) and/ or the local Environmental Health Department. Early engagement with the
Local Planning Authority is strongly recommended.

It is intended that the document will be updated from time to time to take account of any
new standards/ information/ policy.

This guidance covers all aspects of air quality, with a focus on traffic related emissions; this
is because the majority of local air pollution within Sussex is generated from traffic.

Guidance process

The quick reference guide provides an overview of what information may be required for
different types of development.

Section 1:  Explains what is required when and why.
Section 2:  Sets out how to carry out a mitigation assessment.

Section 3:  States what is required in an air quality assessment and how to assess the
significance of the effect of a development on local air quality.

Section 4:  Sets out planning recommendations for air quality assessments.

6
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Air quality and emissions mitigation guidance for Sussex (2013)

Section 1: What information is required and why

This section provides a more detailed explanation of the steps in the air quality and
emissions mitigation assessment process.

Pre-application stage

Pre-application meetings with the Local Planning Authority should flag up if a development
is planned in an Air Quality Management Area (AQMA) or is a major development as
stated in Checklist 1.

Checklist 1. Screening checklist
Checklist 1 is on page 10.

The purpose of Checklist 1:

To screen out developments which are not likely to have a significant effect on local air
quality and, therefore, do not require any further assessments.

The assessment is quick and simple and can be carried out either by a
developer, their agent, or the Local Planning Authority.

How to use Checklist 1:

If the answer to all questions in the checklist is ‘NO’, then there is no further action
required in relation to air quality. Submit your findings to the local planning authority.

If the answer to any question in the checklist is “YES’, then go to Checklist 2.

If you need any help in completing the checklists, then please contact the
Local Planning Authority Air Quality Officer.

Checklist 2: Air quality and emissions mitigation assessment checklist
Checklist 2 is on page 10.

The purpose of Checklist 2:

To determine whether a development requires an air quality assessment and/or an
emissions mitigation assessment.

The checklist should be carried out by a developer’s air quality
consultant/expert in consultation with the Local Planning Authority Air
Quality Officer.

How to use Checklist 2:

If the answer to all questions is ‘NO’ then only an emissions mitigation assessment is
required. Please move to Section 3.

If the answer to any question in the checklist is “YES’ then an air quality assessment is
required. Please move to Section 2.

ARUN DISTRICT COUNCIL BR/318/13/
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Mitigation assessment

The purpose of an emissions mitigation assessment is to determine the appropriate
level of mitigation required from a development, by assessing the emissions from that
development.

The assessment should be carried out by a developer’s air quality
consultant.

Guidance on how to carry out an emissions mitigation assessment is given in Section 2,
with supporting information provided in the appendices.

Air quality assessment

The purpose of an air quality assessment is to determine whether the predicted impacts
from a development on local air quality will impact on public health and/or the local
environment. This section also assesses the significance of the impact of a development
on local air quality.

The assessment should be carried out by a developer’s air quality
consultant.

Guidance on how to carry out an air quality assessment is given in Section 3, with
supporting information provided in the appendices.

Planning recommendations

The planning recommendations section provides information on whether a development
should be refused on air quality grounds or if granted planning permission, what measures
are required from a developer to make the development acceptable on air quality grounds.

Planning recommendations in relation to the effect of a development on air quality is
provided in Section 4.

Note: this section does not set out the specific mitigation requirements; these are provided
in Section 2: Emissions mitigation assessment.

8
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Alr guality and emissions mitigation guidance for Sussex (2013}

Section 2: Emissions mitigation assessments

The purpose of an emissions mitigation assessment is to assess the local emissions from
a development and to determine the appropriate level of mitigation required to help reduce
the potential effect on health and/or the local environment.

Integrating emissions mitigation into a scheme:

The intention of the guidance is to identify and ensure the integration of appropriate
mitigation into a scheme at the earliest stage.

Where mitigation is not integrated into a scheme, the Local Planning Authority may require
this through a planning condition(s). If on-site mitigation is not possible then the Local
Planning Authority may seek compensation for air quality impacts through a section 106
agreement.

Calculating the required mitigation for developments

The emissions calculator provides a calculation to determine the amount of pollutant
emissions a development is likely to produce. This in turn, by multiplying the damage
cost for the key pollutants (PM,,and NOx see below), determines the amount (value) of
mitigation that is expected to be spent on measures to mitigation those impacts.

Mitigation for minor developments:

If the development is not classified as major but is within or in relevant proximity to an
AQMA, then it will be at the discretion of the Local Authority Officer responsible for air
quality to suggest reasonable mitigation options for these types of development.

For other developments use the emissions calculator (below).

Mitigation for all other developments:

The emissions assessment and mitigation calculator provides a formula to calculate the
emissions resulting from a development or change of development use and produces a
cost for mitigation measures and/or compensation.

The assessment should be carried out by a developer’s air quality consultant.
Please contact your local authority officer responsible for air quality for assistance.
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Air quality and emissions mitigation guidance for Sussex (2013)

Emissions calculator

The calculation uses the most current DEFRA Emissions Factor Toolkit to estimate the
additional pollutant emissions from a proposed development. (Ref: DEFRA Emissions
Factor Toolkit: http:/lagm.defra.gov.uk/review-and-assessment/tools/emissions.html)

This will provide the relevant pollutant emissions outputs for the mitigation calculation,
which is then multiplied to provide an exposure cost value.

This value is used for costing the required emissions mitigation for the development.

Note: Further detail of the emissions calculator can be found in Appendix 6
(separate document).
The emissions assessment and corresponding mitigation calculation follows this process:

1. An emissions assessment calculates additional trips generated by the
development.

2. The emissions are calculated for pollutants of concern (NOx & PM, ).

3. Using DEFRA IGCB Air Quality Damage Costs for the specific pollutant
emissions, the calculation then provides a resultant damage cost
calculation.

4. The emissions total is then multiplied x 5, to provide a 5 year exposure
cost value.

5.  The resulting 5 year exposure cost value, is the value that is to be
used to implement mitigation measures within the development. These
mitigation measures should be agreed with the Local Planning Authority
to ensure that mitigation is in line with local policy and is appropriate for
the type, size and location of the development.

6. If some or all mitigation measures cannot be accommodated within the
development then mitigation may be provided through compensation
via conditions or section 106 contributions. This will be determined by
the Local Planning Authority.

Calculating emissions from alternative fuels and technologies

The emissions calculator (above) provides a basic emission calculation, however if a
development proposal is to include alternative fuels or technology i.e. LPG, EV etc, then
there are “advanced options” within the EFT to accommodate this. Always check in
advance with the air quality officer to agree these options.

11
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Example emissions calculation

The following example demonstrates the calculation based on a development with 10
domestic properties.

EFT input:
10 Household (urban not London) (2012) (NOx and PM_ )
X 27 (trip/traffic ratio for 10 houses)
X  cars only (0% HGV)
X 50 kph (avg. speed)
X  10km (NTS UK avg.)
EFT Output = 32.55 kg/annum (NOx) & 3.795 kg/annum (PM)

= 0.0325 tonnes/annum (NOx) & and 0.003795
tonnes/annum (PM, )

X  ’£955/tonne (NOx) + *£48,517/tonne (PM, )
£31.08 +£184.15
X  bB{(years)
£155.42 +£920.76
£1,076

0

1

Total

Notes:
- Trip rates can be sourced from transport assessment or local authority/transport
authority.

- Trip length uses the National Travel Survey(NTS)*** UK average = 7.1miles/10km

- The IGCB* damage costs used for Sussex are the IGCB Air Quality Damage
Costs per tonne, 2010 prices (Central estimate: NOx = £955/tonne and PM._,
Transport Average £48,517).

* DEFRA IGCB Air Quality Damage Costs (See reference section)
**DEFRA Emissions Factor Toolkit (See reference section)
***National Travel Survey (See reference section)

12
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Requirements for mitigation measures

Scheme mitigation should be provided within the design of the development where
possible. Table 1 lists the mitigation options to be considered.

Table 1. Mitigation options

+ EV recharging infrastructure within the development (wall mounted
or free standing in-garage or off-street points).

+ Car club provision or support to local car club/eV car club.
+ Designation of parking spaces for low emission vehicles.
+ Differential parking charges depending on vehicle emissions

» All commercial vehicles should comply with either current or previous
European Emission Standard.

« Fleet operations should provide a strategy for considering reduced
emissions, low emission fuels and technologies.

+ Use of ultra low emission service vehicles.

+ Support local walking and cycling initiatives

+ On-street EV recharging

+ Contribution to low emission vehicle refueling infrastructure

+ | ow emission bus service provision or waste collection services
« Bike/e-bike hire schemes

« Contribution to renewable fuel and energy generation projects

+ Incentives for the take-up of low emission technologies and fuels

The above list is not exhaustive and further options may be suggested where authorities
feel it is appropriate, depending on the scale of development and air quality issues within
an area.

The mitigation options selected for a development should be relevant and appropriate to:

» Any local policies including Air Quality Action Plans, which may
determine the mitigation priorities for a scheme that the local
authority may wish to see be incorporated within a particular scheme.

» Any local air quality concerns; to assist in the remediation of potential
cumulative air pollution impacts of the development on the local
community.

* The type, size and activity of the development.

13
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Scheme mitigation statement:
Each development requires a brief mitigation statement.

In addition the developer will be required to follow The Control of Dust and Emissions
from Construction and Demolition, Best Practice Guidance, to minimise dust and other
emissions to atmosphere during the construction phase.

Scheme mitigation statement:
The statement must include;

» Development traffic input data for emissions calculation
« Emissions calculation and totals

» Mitigation proposed to be equivalent to the value of emissions calculation
(appropriate to the type and size of development and local policy
requirements).

» Statement of provisions required to minimise emissions to atmosphere under
The Control of Dust and Emissions from Construction and Demoaolition,
Best Practice Guidance.

14
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Section 3: Air quality assessment

The purpose of an air quality assessment is to determine whether the predicted impact

of a development on local air quality will adversely affect public health and/or the local
environment, both to help determine a planning application and to determine the
appropriate level of mitigation from a development. The assessment should be carried out
by a developer’s air quality consultant.

Air quality assessment process

This section provides the technical elements and methodology for undertaking air quality
assessments for developments. This includes:

» Guidance on air quality assessments

 Significance criteria for determining a developments’ impact on
air quality.

+ Recommendations for planning decisions.

Air quality assessment

Sussex local authorities have used similar assessment methods to fulfil the requirements
of their detailed Review and Assessment that led to the AQMA designations. For
consistency, air quality assessments for developments should, where possible, follow
similar methodologies.

» Local authorities will work with developers by providing guidance on
the suitability of such measures which should be incorporated at the
early design stage of any proposal.

» Guidance on the methodologies to be used for air quality
assessments is also available in the Department for the
Environmental, Food and Rural Affairs (DEFRA) Technical Guidance
Note LAQM TG(09).

Note: Further detail of the air quality assessment requirements can be found in Appendix 7
(separate document).
Key point:

Applicants intending to undertake an air quality assessment should always
seek the latest information available on local air quality from the local authority.

15
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Developments that require an Environmental Impact Assessment (EIA)

The Environmental Impact Assessment (EIA) procedure ensures that the likely effects of
new development on the environment are fully understood. The EIA is likely to include

a detailed study of the effects of any development upon local air quality. The detailed
requirements are set-out in Appendix 7

» Developments that require an EIA include major developments which
are of more than local importance; developments which are proposed
for particularly environmentally sensitive or vulnerable locations and
developments with unusually complex and potentially hazardous
environmental effects.

» Most proposals for commercial or industrial installations that have the
potential to emit pollution (e.g. Part A, A2 and B installations) are likely
to require an air quality assessment under the EIA regulations but more
detailed "screening" may be required before this can be finally determined.

There are likely to be many other situations where developments that do not require a full
EIA will nevertheless warrant an air quality assessment as part of the planning application.

+ ltis advised that developers, as good practice, should check with the
local planning authority to determine whether an air quality assessment is
required before submitting a planning application.

Key point :

Planning applications for major developments may require an EIA, which may
need to include a detailed assessment of the likely air quality effects. The
Environmental Impact Assessment Dirsctive provides the policy requirement
for EIA's. As well as the Habitals Directlive (together with the Birds Dirsclive).

Determining the impact of a development on air quality

The key concern with regard to the air quality impacts of a development is the likely effect
on human health. It is important that an air quality assessment evaluates modelled air
quality in terms of changes in pollution concentrations where there is relevant public
exposure.

» The Air Quality Regulations are concerned with areas that exceed air
quality objectives and the revised Air Quality Strategy (2007) considers
overall exposure reduction.

» This guidance considers that any development that leads to additional air
pollution problems, even if it is outside an AQMA, could be significant.

» The local authority will have to make a balanced judgment on the likely
impact of each development, based on the results of the air quality
assessment and their professional experience. The local authority may
also need to consider the impact of the development on air quality in
neighbouring authorities.

16
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Areas where air guality is a concern

There are key areas where the magnitude of change as well as the concentration of
pollutants in air caused by proposed development is a concern.

In some cases any additional contribution of emissions may worsen air quality and cause

the creation of a new Air Quality Management Area (AQMA) and therefore a small change
in pollutant concentration can be as much a cause for concern as a large one. The areas
of concern to consider are:

* Air Quality Management Areas (AQMAs)
* Areas near to or adjacent to AQMAs and candidate AQMAs

* Developments that require Environmental Impact Assessments (EIA)

The process for determining the impacts of a development on air quality are as follows:

Table 2. Determining significance of the impacts on air quality from a development.

1.  The air quality assessment provides modelled predicted concentrations
for scenarios (for agreed year/period): without development (baseline),
with development, with development including mitigation measures.

2.  Acomparison of the scenarios will be presented in the report.
Compare scenario “without development (baseline)” with scenario "with
development including mitigation measures”.

3.  The difference in the compared scenarios is used to determine the
classification of the change in air quality concentration.

4. The scale of air quality impact due to changes of concentration or if the
additional concentration causes local exposure to approach or breach
air quality objectives, determines the planning recommendations.

5.  Planning recommendations are then provided, as a guide to the
development planning authority.
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Scaling of impacts on air quality from a development

An air quality assessment of a development should include modelling results as part of
an air quality assessment for a proposal. These shall include modelled output scenarios
“‘with” and “with-out” mitigation proposals as part of the application, to demonstrate
predicted health exposure.

» Once the modelled outputs are agreed by the planning officer/air quality
officer, then the scale or “magnitude” of change in pollutant concentration
can be used to determine the significance of the air quality impact from a
development.

« The increase in pollutant concentration is compared to national air
quality objective (AQO) levels and pollutant increases are expressed as
percentages according to table 3.

» The level of the change or magnitude provides the scale for
recommendations for a planning decision (see Table 4, below).

The following table sets the classification of impact to determine their significance.

Tabile 3. Classification of impacts due to changes in pollutant concentration.
Classification Concentration Or if development contribution causes:
of impact changs due fo

development:
Yery High Increase > 10% Breach of air quality objective (AQO).
High Increase > 5 - 10% Exposure to be within 5% AQO.
Med Increase 1- 5% Exposure to be within 10% AQO.
Low/ Increase < 1%* -
imperceptible

Note: Concentrations are relative to national air quality objective levels (AQO).
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Section 4: Planning recommendations

If the air quality assessment determines specific changes in air quality due to a single
development or from the cumulative effect of several developments; the following
recommendations are suggested to the planning authority (see table 4).

» An overriding consideration will be to ensure that the air quality in existing
AQMA's does not worsen by the introduction of a development and/or that
there is no additional air pollution burden from a development(s) which
could create new AQMA's.

» Refusal of a planning application may still be recommended if high to
very high air quality impacts from a development remain, even after
all reasonable means to mitigate the impacts on air quality have been

exhausted.
Table 4. Planning recommendations.

Magnitude of Recommendation Action

change in air

guality

Very High Require mitigation to remove very high air | Recommend refusal
quality impacts. If impact of development
on air quality still very high = strong
presumption for recommendation for
refusal on air quality grounds.

High Recommend refusal unless appropriate Refusal, unless
on-site mitigation measures implemented | recommended
to the satisfaction of the planning mitigation is
authority. maximised.
Mitigations to include reducing
exposure through various measures,
emissions reduction technologies and/or
development redesign.

Medium Seek mitigation to reduce air quality Ensure on-site
impacts. mitigation options

are maximised.

Mitigations to include reducing
exposure through various measures,
emissions reduction technologies and/or
development redesign.

Low - Recommend the minimum mitigation for | Recommend

imperceptibie development scheme type. minimum mitigation.

change.

ARUN DISTRICT COUNCIL BR/318/13/
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