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PLANNING STATEMENT

1 INTRODUCTION
1.1 The Planning Application
1.1.1 This Planning Statement is submitted to Northamptonshire County Council, on behalf of
Earthworm Ltd in conjunction with a planning application for the construction of a biofilter to be
used in conjunction with the permitted in-vessel composting facility.
1.1.2 The submission includes the following information, documents and drawings:
Documents
* Planning Application Form, Ownership Certificate A and Agricultural Holdings Certificate
* Planning Statement containing
o Northamptonshire County Council Validation Checklist
o Odour Management Plan
o Noise Assessment
Drawings
* GPP/EW/DAV/12/01 Site Location Plan
* GPP/EW/BR/12/03 Site Plan
* 6109-T-02 rev D Site Layout Plan
1.1.3 The planning application form and Planning Statement provide the relevant information to
address the requirements of the Northamptonshire County Council Validation Checklist. The
information provided in accordance with the Checklist is included in Appendix 1.
1.2 The Application Site and Its Setting
1.2.1 The site adjoins the Ford premises on the western side of Daventry, and is separated from it by
a screening bund; the facade facing the site accommodates the lorry loading bays. Immediately
adjacent to the south is the Household Waste Recycling Centre on Brown’s Road. To the west
there is a track, which leads to fields beyond, along which runs a public footpath. West of the
track the land has been filled and is barren, beyond which there is a farmhouse and buildings,
at a distance of 140m. To the north the land is now part of Kentle Wood, which has been
planted as a community woodland, with public access via the footpath. To the south west
there is a sports ground and football pitch.
1.2.2 The site has been used by Burnham Landscapes as its nursery; this use has been relocated
elsewhere to facilitate the construction of the in-vessel composting plant.
1.3 Permitted Development & Planning History
1.3.1 Permission was granted in March 2009 (09/00005/WAS) for the establishment of an In-Vessel
Composting (IVC) plant for the composting of 21,000 tonnes of mixed biodegradable municipal
waste. The development consists of a waste reception building, an enclosed conveyor system,
10 individual IVC units and a maturation building.
E002-02 Planning Statement / AB 1

12/01/12



PLANNING STATEMENT

1.3.2 This permission requires a number of conditions to be discharged prior to the commencement
of development. Some of these have been discharged, but two remain, which require the
submission of an Odour Management Plan and a Bioaerosol Risk Assessment, both of which will
be submitted separately alongside this application.

1.4 Proposed Development

1.4.1 The original permission included a biofilter underneath the maturation building. However,
through further calculation and research it was found that the permitted biofilter would be
insufficient. This application seeks to construct a suitable and adequate biofilter between the
permitted reception building and the existing offices. This is shown on Site Plan GPP-EW-BR-12-
02.

1.4.2 The biofilter will be 4m above ground and 0.75m below ground. The size of the structure is
approximately 9m x 22m and is to be constructed with concrete. It is open at the top, which
will be fitted with a sprinkler system to ensure that the medium within the biofilter can be kept
at the correct level of moisture. The air from the Waste Reception Building and the Maturation
Building will be extracted via enclosed underground ducting, using a fan, and fed into the base
of the biofilter. The air then rises through the medium in the biofilter and is passively vented to
atmosphere via the open top.

Reason for Biofilter

1.4.3 In October 2011, Odour Services International Ltd produced a design for the odour control
system. A copy of the report can be found in Annex G of the Odour Management Plan in
Appendix 2.

1.4.4 An Odour Management Plan was prepared to detail the odour management procedures that are
required to be put in place to control odorous emissions from the facility, to ensure that the risk
of adverse odour impact at nearby sensitive receptors is minimised. This report is also being
submitted to Northamptonshire Planning Authority to discharge the requirement of one of the
conditions of the planning permission for the IVC development.

1.4.5 Both reports state that a biofilter would have the following dimensions 39.65m long x 4m wide
X 4m deep, giving a total volume of 634.4m3. However, due to space on the site it was deemed
necessary to place the proposed biofilter in an area that allows dimensions of 22m long x 9m
wide x 4.75m deep, giving a total volume of 940.5m?. This volume should be more than
adequate to ensure correct odour control.

1.4.6 To ensure the biofilter works to its optimum it will be required to be in operation 24 hours.

1.4.7 A short description of how a biofilter works is included in Appendix 3.

E002-02 Planning Statement / AB 2
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2 ENVIRONMENTAL IMPACTS

2.1

2.1.1

2.1.2

2.2

2.2.1

2.2.2

Noise

The operation of the biofliter requires the gentle movement of air through the biofilter medium,
as explained in detail in the document attached at Appendix 3. However, to extract the air from
both the waste reception and maturation buildings, a fan will be required . It will be fitted in the
location shown on the Site Layout Plan 6109-T-02 rev D.

The fan will need to run for 24 hours per day, therefore a noise assessment has been carried
out by Associated Noise and Vibration, to establish the likely night-time noise from the
operation. This report is included in Appendix 4. The conclusion of the report prepared by ANV
is that

Given that the fan would operate on a 24 hour basis, it is the night-time period
which would need to be considered, as this would be the most noise sensitive. On
this basis equivalent source term noise levels have been determined for the
operation of the fan, which is understood to be the only noise source on the plant at
night. The derived source term noise level has been considered against the mitigated
noise levels provided by the supplier of the plant, which indicates that, with
mitigation it would be possible to achieve the proposed night-time noise limit at the
awelling.

Visual Impact

The structure required to contain the biofilter medium will be 4m above the ground level. It will
be made of solid concrete. It will be placed on the site of the existing workshop building, which
will be demolished to make space for it. Therefore, it will be contained on two sides by the
existing building used by Burnham Landscapes and the Waste Reception Building. Only the two
ends of the structure will be visible, one from the Ford Premises and one from the public
footpath along the track to the west of the site.

The structure will be lower in height than the buildings on either side, therefore it will not be
visually obvious.

3 CONCLUSION

3.1.1

This planning statement and its supporting documents demonstrate the need for a separate
biofilter to treat the odorous air that will be vented from the maturation and reception buildings.
It will have minimal impact on the surroundings and the residents of Elderstubbs Farm and will
enable the efficient operation of the permitted in-vessel composting facility.

E002-02 Planning Statement / AB 3
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APPENDIX 1: Northamptonshire County Council Validation Checklist

National Requirements

Document / Plan Additional Notes / Comment

Completed Application Form Planning Portal reference:

Site location plan (1:1250 or 1:2500) | GPP/EW/DAV/12/01
showing direction of north

Block plan of the site (1:100 or GPP/EW/BR/12/03 Site Plan,

1:200) showing any site boundaries | 6109-T-02 rev D Site Layout Plan
i.e. red line Site Plan
Existing and proposed elevations Not necessary.
(1:50 or 1:100)

Existing and proposed floor plans As shown on 6109-T-02 rev D Site Layout Plan
(1:50 or 1:100)

Roof plan (1:50 or 1:100) Not necessary.

Existing and proposed site sections Not necessary.
and finished floor and site levels
(1:50 or 1:100)

Ownership Certificates (A, B, Cor D | Ownership Certificate A
— as applicable)

Agricultural Holdings Certificate Not necessary

Design and Access Statement, if Not necessary

required

Appropriate fee Fee calculated on the basis of fixed plant on a site of

less than 0.1 hectare.
Notice under Article 6 of the Town Not necessary.

and Country Planning (General
Development Procedure Order 1995
must be given and/or published,
where Ownership Certificates B, C or
D used

E002-02 Planning Statement / AB Appendix
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Local Requirements

Requirement Comment

Affordable Housing Statement

Not necessary.

Agricultural/Forestry Dwelling and
other Agricultural Development
Justification

Not necessary.

Air Quality Assessment

Odour Management Plan included.

Archaeology Statement

Not necessary.

Conversion Assessment for the
change of use of rural buildings to
residential use

Not necessary.

Energy Efficiency Statement

Not necessary.

Environmental Impact Assessment

Not necessary.

Flood Risk Assessment/Drainage
Strategy

Not necessary.

Impact Assessment

Not necessary.

Land Contamination Assessment

Not necessary.

Landscape Scheme

Not necessary

Lighting Assessment

Not necessary.

Listed Building Appraisal

Not necessary.

Biodiversity and Geodiversity

Not necessary.

Noise Impact Assessment

Included.

Open Space Assessment

Not necessary.

Other plans: Street scenes

Not necessary.

Parking and access arrangements

Not necessary.

Photographs and photomontages

Not necessary.

Planning obligations: draft heads of
terms

Not necessary.

Planning Statement

Included.

Scheduled Ancient Monument
Consent

Not necessary.

Statement of Community
Involvement

Not necessary

Structural survey/method statement

Not necessary.

Telecommunications supporting
statement

Not necessary.

Transport Assessment

Not necessary.

Travel Plan Not necessary.
Tree survey/Arboricultural Not necessary.
implications

Ventilation/extraction statement

Not necessary.

Waste audit

Not necessary.

E002-02 Planning Statement / AB
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APPENDIX 2: Odour Management Plan
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APPENDIX 3: Biofilter technology

Biofilters are used to remove odours from gaseous emissions. They exploit the ability of certain micro-
organisms to break down organic matter and some inorganic odours.

In the biofilter, the micro-organisms are provided with a medium that has a large adsorbent surface

area and the correct physical environment. The micro-organisms reside within the filter medium and
utilise the odours in the air as they pass by, rendering them into harmless products, basically carbon
dioxide and water. A mixture of woodchip and bark will be used as the filter medium.

The air flow passes slowly through the filter and diffuses into the atmosphere.

In some cases pH has to be amended, so calcium carbonate can be added.

Bacteria and fungi are either seeded onto the filter bed or allowed to develop naturally. Seeding can
be specific if particular compounds are to be removed, but generally the micro-organisms flourish

naturally to accommodate the substrate they are supplied with.

A Biofilter requires an area of flat land that has been excavated and lined with an impermeable
membrane before a concrete floor and walls are laid.

Onto the floor a matrix of pipes will be laid with holes in the upper surface to allow the air to diffuse
into the medium material that is laid on top of them. The pipes will be laid on a gradient so that any
condensate or free water will be collected in a sump and either returned to the top of the filter or
returned to the beginning of the composting process.

A water sprinkling system will be positioned over the surface of the bio-filters to maintain the optimum
conditions within the filter beds at all times when the ambient conditions are atypical.

The image below shows a typical section through a biofilter.

E002-02 Planning Statement / AB Appendix
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APPENDIX 4: Noise Assessment
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This report has been prepared using all reasonable skill, care and diligence within the resources and brief agreed with the client.
Acoustics Noise and Vibration (ANV) accept no responsibility for matters outside the terms of the brief or for use of this report, wholly or in part, by third parties.
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1. INTRODUCTION

Acoustics Noise and Vibration (ANV) have been appointed by GP Planning Limited,
acting on behalf of Earthworm to carry out an assessment of the noise levels generated
by a proposed external biofilter and fan to be located at their site at Browns, Road,
Daventry.

Planning permission for the proposed in-vessel composting facility was granted by
Northamptonshire County Council (App Ref 09/00005/WAS). The design on which
the planning permission was granted was upon the basis of the main plant being
located within the buildings and hence ensuring that noise levels associated with the
site operations were minimal.

No specific noise limits were attached to any conditions on the planning consent, with
the only requirement to reduce noise levels associated with plant, machinery and
equipment to a minimum.

It has now been determined that the biofilter is required to be located externally, which
would require a fan located close to the plant. The fan would need to operate on a
24 hour basis and noise associated with its operation would have the potential to cause
disturbance to the residents of the Elderstubbs farmhouse which is located to the west
of the Proposed Development.

This report presents an assessment of the existing noise levels to enable a suitable
design aim to be specified for the proposed additional plant, which would seek to
ensure any potential for disturbance was minimised.

The following section of this report discusses the Standards and Guidelines relevant to
this type of operation. Section 3 provides a description of the site with details of the
noise monitoring exercise carried out to determine the noise levels at the surrounding
properties given in Section 4. Section 5 provides an assessment of noise levels
associated with the operation of the fan which would need to be achieved to ensure an
appropriate noise limit at the dwelling was achieved. Finally, a summary and the
conclusions of the report are given in Section 6.

A brief explanation of noise units and terminology is given in Appendix A.

earthworm Noise 0112.docx 1
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2.1

2.2

STANDARDS AND GUIDELINES
Planning Policy Guidance Note 24

The principal guidance on planning and noise is PPG 24 [1]. PPG 24 advises that much
of the development which is necessary for the creation of jobs and the construction and
improvement of essential infrastructure will generate noise and that the planning
system should not place unjustifiable obstacles in the way of such development.

Planning Policy Guidance Note 10

PPG 10 [2] Planning and Waste Management, which is relevant guidance for the
proposed operation, refers back to PPG 24 for general guidance and advises that noise
impacts of waste management facilities can be mitigated by careful location and site
management and that they can be controlled by conditions.

With regard to the setting of noise limits, PPG 10 refers to Minerals Planning Guidance
(MPG 11) [3].

MPG 11 was replaced by Annex 2 of Minerals Policy Statement 2 in 2005 [4]. This
draws attention to the World Health Organisation Guidelines’ [5] advice that:

e few people are seriously annoyed by activities with Lacq levels below 55 dB(A);
and
e few people are moderately annoyed by activities with Laeq levels below 50 dB(A).

With regard to setting limits during normal daytime hours (07:00 — 19:00), Annex 2 of
MPS 2 advises setting a noise limit at noise-sensitive properties of not more than
10 dB above the background noise level subject to a maximum of 55 dB Lacq, 1 hour-
Annex 2 of MPS 2 recognises that it will be difficult to achieve background + 10 dB
in many circumstances without imposing unreasonable burdens on the operator, in
which case the limit set should be as near to background + 10 dB as practicable and
should not exceed 55 dB Lacq, 1 hour-

With regard to night-time noise MPS 2 advises that night-time limits should not
exceed 42 dB Laeq. The World Health Organisation Guidelines advise that, in order to
achieve appropriate standards of internal noise at night (with windows open) external
levels should not exceed 45 dB Lacq at the facades of dwellings (equivalent to 42 dB
Laeq ‘free-field’ i.e. away from the reflection effects of facades).

PPG 10 has recently itself be replaced by Planning Policy Statement 10 (PPS 10) [6].
PPS 10 contains no quantitative guidance on noise. PPS 10 simply advises that
planning conditions can be used to control the impact of noise. It further advises that
the proximity of sensitive receptors should be a consideration and that intermittent and
sustained operating noise may be a problem if not kept to acceptable levels,
particularly if night-time working is involved.

earthworm Noise 0112.docx 2
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2.3

24

British Standard BS 4142

BS 4142 [7] is the British Standard method for rating industrial noise affecting mixed
residential and industrial areas and is principally intended to address sources of
industrial noise such as pumps, fans, air handling units, compressors and other
stationary machines.

BS 4142 is a comparative standard in which the estimated noise levels from the
proposed development are compared to the background noise level from the existing
uses.

BS 4142 relates the likelihood of complaint to the difference between the Rating Level
of the noise being assessed and the background noise level. The background noise
level is the Lagp noise level, usually measured in the absence of noise from the source
being assessed.

The Rating Level of the noise being assessed is defined as its Laeq noise level (the
'specific noise level'), with the addition of a single 5 dB acoustic feature correction
should the noise exhibit a marked impulsive and/or tonal component or should the
noise be irregular enough in character to attract attention. During the daytime, the
specified noise levels are determined over a reference time interval of 1 hour.

If the Rating Level of the noise being assessed exceeds the background level by 10 dB
or more BS 4142 advises that there is a likelihood of complaint. A difference between
background level and Rating Level of around 5 dB is described as being of marginal
significance. A Rating Level of 10 dB below the background level is described as
being a positive indication that there will be no complaints. This is because a sound
10 dB below background level, unless it has particularly noticeable characteristics, is
likely to be inaudible.

Environment Agency Guidance

The Environment Agency, rather than the local authority, has responsibility for noise at
some Waste Transfer sites. Again it is considered that the guidance is appropriate when
considering the proposed biofilter operation. The Agency has published Internal
Guidance for the Regulation of Noise at Waste Management Facilities [8] in which it is
advised that:

e dwellings should be the primary focus of any noise conditions;

e at dwellings — if the Rating Level of noise from the site is 5 dB above the
background noise level, the operator should enact a Noise Action Plan and if it is
10 dB above background direct enforcement action should be considered; and

e in public open spaces — noise levels from the site at the boundary of the public
space should not exceed 65 dB Lacq, 1 nr during the normal working day (07:00 —
19:00 Mondays-Fridays + Saturday Morning) or 55 dB Lacg, 1 nr at any other time.

The Environment Agency Guidance explains that a Noise Action Plan should detail
any mitigation and control that are intended to be used to reduce noise to an acceptable
level.

earthworm Noise 0112.docx 3
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3.

SITE DESCRIPTION

The site is presently operated by Burnham Landscapes, with plant and machinery
moving around the site periodically during the day. As part of the permitted
development, it is proposed to retain the existing brick building on the site as the
warehouse and offices for the Proposed Development.

There is a single dwelling which would be potentially affected by noise from the
operation of the proposed biofilter plant, Elderstubbs farmhouse, which is
approximately 150 metres to the west of the site boundary. The location of the site and
dwelling are indicated on Figure 1.

The biofilter would be located adjacent to the office/workshop building, with the fan,
which is understood to be the only noise source, located to the rear of the building and
thus effectively screened from the dwelling to the west.

Based upon observations made during the survey work, noise levels at the dwelling are
influenced by a number of noise sources in the surrounding area, which include:

e Road traffic on surrounding roads;
e The operation of the Ford distribution centre to the east;

e The operation of the Waste Transfer Station, adjacent to the site along Browns
Road; and

e The operation of the sports complex to the south of the property.

earthworm Noise 0112.docx 4
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NOISE MONITORING

In order to ascertain the existing noise levels in the vicinity of the farmhouse, an
unattended noise survey was carried out between Friday 13™ and Wednesday 18"
January 2012.

The monitoring equipment was sited in the north western corner of the site, adjacent to
Browns Road, at a position which would not be affected by existing operations carried
out on site. Noise levels at this location were considered to be representative of the
noise environment at the adjacent dwelling. The monitoring location is indicated on
Figure 1.

A Rion NL-52EX Class 1 Sound Level Analyser was used for the monitoring exercise,
which was calibrated before and after the exercise using a Rion NC-74 Class 1
Acoustic Calibrator. The instrument was fitted with a Rion NX-42WR Waveform
Recording Card, which was configured to obtain a sample audio recording every 15
minutes and enable the principal influence on the noise environment to be identified
during the survey period.

The microphone was positioned freefield and at a height of 1.3 metres.

The instrument was configured to record continuously over 5 minute periods during
the survey period. The results of the survey are presented graphically in Appendix A,
which also contains a summary of the monitoring data tabulated into hourly periods.

The monitoring data has been analysed to provide background and ambient noise
levels over the period day, evening and night-time periods, which are summarised in
Table 3.1 below.

Period Noise Levels [dB]
Daytime (07:00 — 19:00) Evening (19:00 — 23:00) Night-time (23:00 — 07:00)
Period Avg Min Period Avg Min Period Avg Min
Licq Hourly | Hourly Licq Hourly | Hourly Licq 5 min 5 min
Lo Lago Laso Lago Lago Lago
Friday
13/1/12 51.8 41.8 374 48.1 424 40.6 42.3 34.1 27.9
Saturday
14/1/12 50.7 454 424 50.0 40.7 347 41.5 342 29.2
Sunday
15/1/12 53.5 46.1 41.3 46.8 39.2 334 47.0 38.8 329
Monday | g, 5 48.9 44.6 53.6 49.5 432 42.6 347 28.0
16/1/12 . . . . . . . . .
Tuesday | 5, ¢ 452 42.7 48.6 43.4 36.9 43.2 355 275
17/1/12 . . . . . . . . .
Average 52.6 45.5 41.7 49.4 43.0 37.8 43.3 354 29.1
Table 3.1 Period Noise Levels

earthworm Noise 0112.docx
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The background (Lagg) noise environment at the monitoring position was principally
influenced by road traffic on the roads surrounding Daventry town centre. The
operation of the Ford Distribution centre and other surrounding land uses had minimal
influence on the background noise environment.

earthworm Noise 0112.docx 6
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5.1

DERIVATION OF PLANT NOISE LIMITS
Appropriate Criteria

The EA guidance indicates that noise levels from site operations (expressed as a Rating
Level) to take account of any tonal or characteristic noise), should remain below a limit
of 5 dB(A) above prevailing background noise levels at noise sensitive properties.

Daventry District Council usually adopt a more stringent standard when considering
noise from industrial sites. The council normally seek to ensure that noise levels from
site operations are limited to a level of 10 dB(A) below the prevailing background
noise level at surrounding properties, thus adopting the most stringent criteria
contained within BS 4142.

It is worth noting that when background noise levels are very low, BS 4142 advises
that a Rating level of 35 dB La¢q at the noise sensitive premises is considered to be
very low, as there would be no additional community benefit in defining a limit lower
than this value. This criterion has therefore been adopted as a lower limit for the
purposes of this assessment.

Based upon the above guidance and unattended noise survey results, the following
noise limits would be applicable at the adjacent property.

Standard Proposed Rating Noise Limit at Dwelling [dB L ¢, 1]

Daytime Evening Night-time
(07:00 — 19:00) (19:00 — 23:00) (23:00 - 07:00)

Environment Agency 51 48 35

BS 4142 (Background -10)

36 35 35

(Daventry DC)

5.2

Table 5.1 Proposed Noise Limits at Adjacent Dwelling

Given that the bio filter would need to operate on a 24 hour basis, it would be
necessary to ensure that the plant was designed to achieve the lower night-time noise
limits.

Derivation of Appropriate Boundary and Plant Noise Limits

Equivalent site boundary and source term noise limits have been derived from the
proposed 35 dB Laeq Rating Noise limit at the dwelling utilising the calculation
procedure presented in BS 5228 [9] with barrier performance evaluated using the
methodology specified in CRTN [10].

It is understood from the supplier of the bio filter, that the fan would be the only source
of noise associated with the operation of the plant. To minimise noise levels at the
property, it is proposed to locate the fan behind the existing building, thus utilising the
building facade as an effective noise barrier.

Calculations of the noise levels have been made on the basis of the location of the fan
indicated on the Anglo Holt Drawing No. T-02 Revision D.

earthworm Noise 0112.docx 7
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5.3

To provide a worst case assessment, it has been assumed that the fan may produce
noise which is either tonal or characteristic in nature, thus requiring a 5 dB(A) penalty
to be applied to the noise limits.

The calculations indicate to achieve a Rating Level of 35 dB L, at the dwelling, noise
levels associated with the operation of the bio filter plant at the site boundary would
need to be reduced to a level of below 44 dB L, at the site boundary.

Equating this back to a noise level for the plant, taking account of the additional
distance and attenuation afforded by the building, the noise level associated with the
operation of the fan would need to be below a level of 80 dB(A) at a distance of
1 metre.

Information Provided by the Plant Supplier

The supplier of the bio filtration plant has advised that unattenuated, the operation of
the fan would give rise to levels of:

e 92 dB(A) at 1 metre adjacent to the ducted in and outlets; and
e 119 dB(A) at 1 metre opposite the open outlet.

With attenuation and lagging to the ductwork of the fan, we have been advised that the
source level of the fan could be reduced to between 75 — 80 dB(A) at a distance of 1
metre.

On this basis, with appropriate mitigation on the fan and providing there were no other
noise sources associated with the operation of the plant at night, noise levels could be
reduced to a standard which sought to ensure that a Rating Level of 35 dB Laq was not
exceeded at the dwelling associated with its operation.

earthworm Noise 0112.docx 8
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6. SUMMARY AND CONCLUSIONS

Acoustics Noise and Vibration (ANV) have been appointed by GP Planning Limited,
acting on behalf of Earthworm to carry out an assessment of the noise levels generated
by a proposed external bio filter and fan to be located at their site at Browns, Road,
Daventry.

Planning permission for the proposed in-vessel composting facility on the site was
granted by Northamptonshire County Council (App Ref 09/00005/WAS). The
proposals upon which the planning permission has been granted were upon the basis of
the main plant being located within the buildings and hence ensuring that noise levels
associated with the site operations were minimal.

No specific noise limits were attached to any conditions on the planning consent, with
the only requirement to reduce noise levels associated with plant, machinery and
equipment to a minimum.

It has now been determined that the bio filter is required to be located externally,
which would require a fan located close to the plant. The fan would need to operate on
a 24 hour basis and noise associated with its operation would have the potential to
cause disturbance to the residents of the farmhouse which is located to the west of the
Proposed Development.

An unattended noise survey has been carried out at the site, at a location which was
considered representative of the noise environment at the dwelling to determine the
current background noise levels.

The measured noise levels have been evaluated to determine appropriate noise limits at
the dwelling, based upon the requirements of appropriate standards and guidelines.

Given that the fan would operate on a 24 hour basis, it is the night-time period which
would need to be considered, as this would be the most noise sensitive. On this basis
equivalent source term noise levels have been determined for the operation of the fan,
which is understood to be the only noise source on the plant at night. The derived
source term noise level has been considered against the mitigated noise levels provided
by the supplier of the plant, which indicates that, with mitigation it would be possible
to achieve the proposed night-time noise limit at the dwelling.

earthworm Noise 0112.docx 9
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APPENDIX A: NOISE TERMINOLOGY

Decibels (dB)

Noise can be defined as unwanted sound. Sound in air can be considered as the propagation
of energy through the air in the form of oscillatory changes in pressure. The size of the
pressure changes in acoustic waves is quantified on a logarithmic decibel (dB) scale firstly
because the range of audible sound pressures is very great, and secondly because the loudness
function of the human auditory system is approximately logarithmic.

The dynamic range of the auditory system is generally taken to be 0 dB to 140 dB. Generally,
the addition of noise from two sources producing the same sound pressure level, will lead to an
increase in sound pressure level of 3 dB. A 3 dB noise change is generally considered to be just
noticeable and a 10 dB change is generally accepted as leading to the subjective impression of a
doubling or halving of loudness. A 5 dB change is generally considered to be clearly discernible.

A-weighting

The bandwidth of the frequency response of the ear is usually taken to be from about 18 Hz to
18,000 Hz. The auditory system is not equally sensitive throughout this frequency range.
This is taken into account when making acoustic measurements by the use of A-weighting, a
filter circuit which has a frequency response similar to the human auditory system.

Units Used to Describe Noises Which Change Their Level with Time

The Equivalent Continuous A-Weighted Sound Pressure Level (Lacqr) 1s the principal
measurement index for environmental noise. The Lacqr is defined as the A-weighted sound
pressure level of the steady sound which contains the same acoustic energy as the noise being
assessed over a specific time period, T.

The Sound Exposure Level (SEL) is the level a one second duration steady sound which
contains the same A-weighted acoustic energy as that recorded during an event such as a
vehicle passby.

The Layo is the noise level exceeded for 90% of the measurement period. It is generally used
to quantify the background noise level, the underlying level of noise which is present even
during the quieter parts of the measurement period.

The Lamax 1S the single maximum value that the A-weighted sound pressure level reaches
during a measurement period. Lamax r, Or Fast, is averaged over 0.125 of a second and Lapmax
s, or Slow, is averaged over 1 second. The measured Lama.x noise levels in this assessment are
Fast.

The Lajo is the noise level exceeded for 10% of the measurement period. It gives an

indication of the noise levels during the noisiest 10% of the measurement period. It is been
used in the UK to assess road traffic noise levels.

earthworm Noise 0112.docx



A tics Noi
ANV and Vibration

Appendix B
Unattended Noise Survey Results

earthworm Noise 0112.docx



ANV

Acoustics Noise
and Vibration

Earthworm, Daventry

Results of Noise Measurements Carried Out Between

13 - 18 January 2012

Equipment Used: Rion NL-52 Class 1 Sound Level Meter (Serial no. 00510143)
Location: On Boundary With Adjacent Dwelling
All Levels; Fast, Freefield, Mic Height 1.3 metres.

Date Start
Period

Friday 10:00
13/01/2012 11:00
12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

21:00

22:00

23:00

Saturday 0:00
14/01/2012 1:00
2:00

3:00

4:00

5:00

6:00

7:00

8:00

9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

21:00

22:00

23:00

Sunday 0:00
15/01/2012 1:00
2:00

3:00

4:00

5:00

6:00

7:00

earthworm Noise 0112.docx

I-Aeq

57.5
51.3
50.0
52.9
46.7
50.4
50.1
48.0
471
46.7
50.0
48.2
46.4
43.8
41.8
39.0
36.7
39.7
40.4
43.0
46.4
53.4
50.6
52.2
52.9
49.7
49.5
47.8
48.7
49.6
50.0
51.2
48.9
48.8
46.5
45.2
46.1
44.6
41.4
40.2
38.3
38.4
38.8
41.3
44.0
47.4

Measured Noise Levels [dB]

I-Amax

89.7
74.2
74.7
77.2
73.0
79.2
76.9
74.7
61.0
63.0
63.7
74.0
63.6
715
62.1
556.5
52.2
57.8
60.5
62.9
68.0
74.2
66.8
75.0
774
69.1
69.8
63.8
75.2
70.4
75.1
84.2
64.1
62.4
62.9
59.9
59.8
58.6
59.7
59.6
58.9
59.8
60.4
59.1
61.7
74.6

Lato

52.6
51.7
49.1
51.2
46.3
48.3
48.5
48.7
49.3
49.0
53.0
50.8
48.4
43.4
43.3
41.5
39.2
41.6
42.2
44.9
48.9
53.7
52.9
54.3
53.6
51.6
51.3
50.1
49.8
50.8
51.9
51.5
50.9
51.2
48.8
47.8
48.8
47.1
44.0
41.9
40.5
39.0
39.7
43.7
46.7
49.3

Lago

47.0
44.7
40.6
37.8
37.4
38.9
42.1
44.2
43.8
42.7
441
42.1
40.6
36.9
35.4
33.1
31.1
32.6
30.1
34.7
39.1
42.5
46.6
48.1
47.3
46.8
45.1
43.3
42.4
44.5
46.3
46.2
45.8
44.3
42.6
40.4
40.8
39.1
35.0
33.6
32.5
30.8
31.2
33.4
37.7
41.3
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Earthworm, Daventry

Results of Noise Measurements Carried Out Between

13 - 18 January 2012

Equipment Used: Rion NL-52 Class 1 Sound Level Meter (Serial no. 00510143)
Location: On Boundary With Adjacent Dwelling
All Levels; Fast, Freefield, Mic Height 1.3 metres.

Date Start
Period

Sunday 8:00
15/01/2012 9:00
10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

21:00

22:00

23:00

Monday 0:00
16/01/2012 1:00
2:00

3:00

4:00

5:00

6:00

7:00

8:00

9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

21:00

22:00

23:00

Tuesday 0:00
17/01/2012 1:00
2:00

3:00

4:00

5:00

earthworm Noise 0112.docx

I-Aeq

49.9
49.8
50.7
51.2
51.0
52.2
55.8
60.6
52.3
49.6
49.2
48.0
46.8
45.5
50.5
42.6
40.6
39.4
39.3
41.8
43.6
47.3
54.2
54.2
55.3
53.4
51.5
51.5
50.1
49.6
49.7
51.8
53.7
52.5
52.9
53.2
50.8
50.1
49.2
46.6
39.7
38.4
38.2
38.4
41.4
42.8

Measured Noise Levels [dB]

I-Amax

77.8
71.9
61.7
69.0
70.5
75.6
87.4
90.0
76.4
68.2
70.6
65.4
57.5
58.1
81.5
57.9
57.8
58.4
541
55.8
56.4
62.5
81.2
66.4
67.2
71.6
714
73.5
75.7
70.0
66.4
71.9
73.9
68.6
61.7
72.7
69.0
71.0
67.8
63.3
60.1
56.7
53.1
56.1
60.1
57.5

Lato

52.1
52.0
53.0
53.1
53.0
52.9
52.4
55.5
53.7
51.5
50.9
50.3
48.9
48.0
47.3
45.1
43.1
41.2
41.9
44.2
46.0
49.1
55.7
55.7
57.1
54.7
52.8
52.7
51.0
51.8
51.7
53.6
55.5
53.8
54.6
55.0
53.6
52.8
51.5
49.5
41.5
40.4
40.7
40.3
43.7
44.7

Lago

44 .4
45.9
47.6
48.0
47.2
45.8
45.7
47.0
47.7
46.7
45.5
44 .4
42.8
41.4
40.3
37.4
35.2
34.3
34.3
36.3
39.3
43.2
50.2
51.7
52.8
50.5
48.3
48.4
45.5
44.6
46.3
48.1
50.4
50.2
50.0
47.5
453
44.6
42.6
37.5
32.3
32.5
31.4
30.9
33.8
36.9



ANV

Acoustics Noise
and Vibration

Earthworm, Daventry

Results of Noise Measurements Carried Out Between

13 - 18 January 2012

Equipment Used: Rion NL-52 Class 1 Sound Level Meter (Serial no. 00510143)
Location: On Boundary With Adjacent Dwelling
All Levels; Fast, Freefield, Mic Height 1.3 metres.

Date Start
Period

Tuesday 6:00
17/01/2012 7:00
8:00

9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

21:00

22:00

23:00

Wednesday 0:00
18/01/2012 1:00
2:00

3:00

4:00

5:00

6:00

7:00

8:00

9:00

10:00

11:00

12:00

13:00
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I-Aeq

45.9
49.4
51.7
51.6
48.2
53.4
47.3
47.7
62.8
56.0
52.2
50.7
49.7
48.8
46.8
44.9
43.5
43.1
37.2
35.9
40.5
421
447
45.0
46.8
48.9
49.7
48.2
46.0
55.6
471
42.4

Measured Noise Levels [dB]

I-Amax

59.3
71.0
66.5
84.9
68.6
87.4
70.2
68.2
98.5
91.8
78.6
67.7
64.7
66.8
69.6
60.9
58.6
61.6
53.6
49.9
59.1
57.3
59.3
61.8
63.8
63.0
71.6
70.3
67.5
81.7
78.7
67.0

Lato

48.2
51.1
53.8
52.1
49.9
51.8
49.1
49.6
52.4
50.5
52.6
52.6
51.9
51.0
49.2
47.8
46.2
45.1
39.9
39.0
42.7
45.0
47.3
47.4
49.0
50.8
51.6
50.0
48.1
49.8
44.8
43.5

Lago

42.0
46.0
48.6
46.8
44.3
44.6
42.9
42.7
44.3
43.1
45.8
47.4
45.7
43.7
42.0
38.6
37.2
35.6
31.1
29.8
32.9
35.0
37.6
39.2
42.8
45.7
46.2
43.4
41.4
38.7
36.6
37.1
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1 Introduction

The following document outlines the odour management procedures that will be put in place to control
odorous emissions from the Earthworm Operations Ltd composting facility in Daventry, Northants, to
ensure that the risk of adverse odour impact at nearby sensitive receptors is minimised as far as
possible.

As the site is not yet operational, the odour management plan (OMP) is based on current proposals and
informed by previous experience. Where final on site practices vary from those described, potential risks
may vary. These will be captured via a review of the document after six months of operation, and then
no less than every twelve months thereafter.

The document has been prepared on the basis of the following primary references:

= IPPC H4 Technical Guidance Note “H4 Odour Management”, published by the Environment
Agency, March 2011;

= The Composting Association (2007): An industry guide for the prevention and control of odours at
biowaste processing facilities;

= DEFRA (2009): Good practice and regulatory guidance on composting and odour control for Local
Authorities;

= Environment Agency England and Wales (2001): Technical Guidance on Composting Operations,
Draft Version 3.0;

= Environment Agency England and Wales (2002): Odour Guidance; Internal Guidance for the
Regulation of Odour at Waste Management Facilities, Version 3.0.

This document is also supported by:
= The Site Environmental Risk Assessment .
= The Site Management Plan.

= The Site Operational Procedures.
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2 Site location and description

2.1 Description of site and surroundings

The facility will be situated on Browns Rd on the western extent of Daventry, Northamptonshire. The
site will be situated at the Northern end of Browns Road, just beyond an existing Household Waste
Recycling site (HWRS). To the East lies a large earth bund and industrial premises (Ford factory). To the
North is a newly planted belt of woodland, and to the West farmland. To the South West lies a sports
facility. To the South of the site, beyond the HWRS site lie a variety of industrial units.

The facility will receive up to 21,000 tons of food and green waste per annum from local councils and
food producers. It is anticipated that the ratio between food and green waste will be approximately
70:30 (ratio will range between 60:40 and 90:10).

2.2 Overview of site operations

2.2.1 Waste reception

Incoming waste vehicles entering the site will be checked in at the weighbridge and their details
reviewed to ensure the waste type being delivered is permissible. After weighing the vehicle will be
directed into a dedicated bay within an enclosed reception building for tipping.

Following tipping the waste will be sorted through manually by a site operative in order to remove
any visible contaminants (staff will be suitably trained to identify wastes which are not permitted for
treatment under the Environmental Permit). Contaminants will be stored in designated waste skips
within the reception building prior to collection by a separate contractor.

Any suspicious waste will be rejected (whole or part load as appropriate). The discovery of any
prohibited material will be recorded in the site diary. The customer will be traced, informed, and a
written explanation requested (including email), along with corrective actions to minimise repeat
events. Problematic customers (as determined by the Site Manager) will be prohibited from disposing of
waste at the site. All such events will be documented in the site diary. A record of correspondence with
customers will be kept in the site office.

Waste vehicles will ensure that sheets are used, lids are closed, and hoppers are sealed (as relevant and
where fitted) when driving to and from the site.

2.2.2 Shredding and blending

Following checking for visible contaminants, delivered materials will be shredded to 12mm (food and
green waste).

The shredded green waste will be transferred to a specified storage bay. The shredded food waste will
be moved immediately after shredding to a ‘blender’ (also within the reception building) where it will
be mixed with sufficient shredded green waste (using 2 No. counter-rotating augurs) and carbonaceous
(woody/oversize) materials as required to achieve an optimal moisture content and structure for
composting. Blended materials will pass through the blender onto a covered conveyor (a short internal
section will be uncovered) which will convey the materials outside the building into one of the 10 No.
stainless steel vertical composting units (VCU™s) supplied by VCU Europa Ltd.

UTM

All food waste materials will enter the VC system within 24 hours of delivery to the site.

Page 5 of 49



2.2.3 In-Vessel Composting

Active composting will be conducted within 10 No. vertical composting units (VCU™) over a 2-4 day period
under aerobic conditions. Material enters the top of the chamber and exits from the bottom, moving only
by gravity. Within the VCU™s temperatures will vary between 40°C at the base of the vessel and rise to in
excess of 70°C at the top. Effectively materials are heat treated on entry as a result of the metabolic heat
energy generated by the microorganisms in the materials below, before the degradation process begins. As
a result of the heat generated, a natural movement of air up through the VCU™ will occur and provide
oxygen for the compost process. To assist and supplement this passive aeration system, each unit will
incorporate a variable speed fan that is used to control the rate of natural draft ventilation by regulating
backpressure in the headspace of the VCU™ . The speed of the fan will vary according to what stage in the
self-heating cycle the mass is up to.

To ensure that ABPR requirements are met it will be ensured that the material has reached 70°C for in
excess of one hour. Temperature probes at different levels within each of the VCU™s will constantly
record the temperature of the composting materials. The temperature profiles will be automatically
downloaded onto the system computer and securely stored. Where temperatures are considered to be
excessive additional active aeration can be applied through the headspace fan.

Although the system is largely automated, an Earthworm operative will be on hand at all times to
oversee the process and to ensure that the temperatures within the VCU™s are maintained at the
required level. Each VCU™ chamber will process at a rate of 7-12 tons per day depending on the
material.

Any leachate generated by the composting materials (anticipated to be minimal) will be diverted by
sealed pipework into an underground “contamination tank”, which will also collect any effluent
collected in the reception building drains and any wheel wash water.

2.2.4 Maturation, screening and dispatch

Raw compost will be automatically harvested from the bottom of the VCU™s and transferred by covered
conveyor into the fully enclosed maturation hall and deposited directly into one of 8 No. storage bays.

The maturing compost in each bay will be turned regularly by moving it from a full bay into an empty
bay by loading shovel.

Following completion of the maturation process the mature compost will be loaded into a hopper where
it will be transferred outside via covered conveyor for screening and storage in a covered bay prior to
dispatch in bulk carrier vehicles.

2.3 Air handling systems

2.3.1 Reception building

Air from the reception building will be extracted at a rate of 2 No. air changes per hour during daytime
operational hours and 1 No. air change per hour during non-operational hours to minimise the risk of
fugitive escape of odour. The extracted air will be treated within a biofilter odour treatment unit (see
below).

2.3.2 Maturation building

Air from the maturation building will be extracted at a rate of 2 No. and 1 No. air changes per hour
during operational and non-operational hours respectively to minimise the risk of fugitive escape of
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odour. Odorous air from the maturation bays will be captured and extracted by extraction hoods located
above each bay at a rate of 5 No. times the volume of the bay per hour during operational hours and 1
No. times the bay volume per hour during non-operational hours. The air will be treated in the same
biofilter as the reception building air.

2.3.3 Biofilter filter serving reception building and maturation bays

The biofilter will be 39.65m long by 4m wide and 4m deep, giving an empty bed retention time of 38.6
seconds at maximum flow rate. Air will be introduced to the base of the biofilter via a 700mm plenum
chamber. The media will comprise coarse bark (25%), coarse pine woodchip (37.5%) and medium pine

woodchip (37.5%). A surface irrigation system will ensure the media retains sufficient moisture levels.

Full details of the biofilter design are provided in Annex G.

Table 1 Biofilter airflow details

Area Max volume to treatment (m?/hr) Biofilter volume (m?®) Retention time (secs)
Reception building 12120

Maturation Bays 17260

Maturation building 23920

Total 53,300 634.4 38.6*

* Assumes free air space 10%

The biofilter media will be replaced as necessary (anticipated frequency of 1 to 3 years) to ensure the
effectiveness of the biofilter system. The decision on the need for replacement will be informed by the
results of the biofilter monitoring schedule (defined in section 5).
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3 Review of potential sources, pathways and receptors

3.1 Sources

3.1.1

The generation of odour is an inevitable consequence of composting organic waste and is associated with
the release of a variety of odorous volatile organic compounds (VOCs) which are primarily generated as a

Review of the mechanisms that may lead to odour generation

result of the biological breakdown of the various organic constituents of the feedstock materials. These
compounds vary but can include: organic alcohols, aldehydes, ketones, organic acids, amines, ammonia
and reduced sulphur compounds (e.g. hydrogen sulphide, dimethyl sulphide and mercaptans).

The characteristics of the odour generated from the composting process, in terms of intensity and
offensiveness, will ultimately depend upon the age, type and quality (e.g. to what extent anaerobic
biological breakdown of the material has commenced prior to delivery) of feedstock material handled

and the nature of the composting process applied. Where anaerobic conditions are allowed to

predominate within the composting materials the intensity and offensiveness of odour emissions will be
greater; therefore the promotion and maintenance of aerobic conditions is desirable.

The rate of emission of odour is also influenced by the surface area of the material presented to the
atmosphere. As a result, the emission rate of odour tends to be higher from activities which involve
agitation of material (e.g. shredding of materials, turning of windrows etc).

3.1.2

Identification of sources and factors that influence emissions

An inventory of odorous materials that will be held on site, including the potential variables effecting

odour generation, has been developed and is presented below:

Table 2 Inventory of odorous materials

Stage of Odorous material Quantity Odour Factors influencing odour potential  Factors affecting
process potential release
Materials Fresh and shredded food @ Up to 35 High- Quality of material (influenced by Degree of
reception waste in reception tonnes moderate = moisture content, organic content, containment
building age, degradation, ambient provided by
temperature etc). reception building.
Seasonal variation in quality as Low potential for
materials cooler and potentially variation - high
less odorous in winter months, level of
higher ambient temperature and containment to be
odour emission potential in provided.
summer. Short term
Quantity will vary during the day reduction in
with peak quantities between 11.00 = containment during
to 14.00 door open events.
Fresh and shredded Up to 50 Moderate- = Quality of material (influenced by
green waste in reception = tonnes low moisture content, organic content,

building
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Seasonal variation as materials
potentially more nitrogenous and
degraded from April to September.

Seasonal variation in green waste -



Shredded food and green | Up to 2 High-
waste materials in augur = tonnes moderate
and within covered
conveyors
Active Composting materials Up to 200 Moderate
composting within VCU™ tonnes
Composted materials Upto2 Moderate
within covered tonnes
conveyors
Odour Biofilter serving NA Low
treatment reception and
maturation areas
Maturation Maturing materials 2300 Moderate
within bays tonnes
(max)
Contamination = Leachate and drainage 20,000 Moderate-
tank liquors (during storage litres high

and removal)

3.2 Pathways

quantity: approximately 50%
greater volume anticipated April to
September.

Quantity varies during the day with
peak quantities between 11.00 to
14.00.

See above.

Quality of feedstock (see above)
and effectiveness of amendment
process (consistent amendment to
be applied).

Condition of materials during
composting process. Potentially
significant increase in magnitude of
odours generated if anaerobic
conditions prevail (and hence
potential for increased emissions
and offsite odour impact risk).

Condition of materials following
completion of composting process
(see above).

Performance of biofilter. Low
potential for variation as high level
of treatment to be provided and
maintained.

Condition of materials following
completion of composting process.

Condition of materials during
maturation.

Age and quality of liquids in tank.

Degree of
containment
provided by covers.

Degree of
containment
provided by vessels.

Degree of
containment
provided by covers.

Airflow from
treatment system

Degree of
containment
provided by
maturation
building.

Low potential for
variation - high
level of
containment to be
provided.

Short term
reduction in
containment during
door open events.

Containment
effectiveness of
tank - minimal
variation as high
level of
containment to be
provided.

Odours emitted from the sources identified above are emitted to air (directly or via the biofilter) and
have the potential to be conveyed to the nearby receptors via transfer through the atmosphere.
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The extent to which odour is detectable downwind and the intensity and character of such odours is
dependant upon the following factors:

= The nature and magnitude of odorous emissions released from the source.
= Wind direction and wind speed.

= Atmospheric turbulence (vertical and horizontal) and the level of dilution and dispersion odours
undergo as they travels downwind.

All of these factors can exhibit substantial variation over time.

3.3 Receptors

The identification of potentially sensitive receptors has been conducted on the basis that the level of
exposure to odours that is likely to generate annoyance in residential premises (i.e. people’s homes)
tends to be considerably lower than the levels which may generate annoyance at commercial premises
where higher tolerance to odour exposure can generally be expected.

The key potentially sensitive receptor is therefore considered to be the nearest residential premises
(Elderstubbs Farm) located approximately 140m to the east of the site (see Figure 1 below).

Figure 1 Site location and potentially sensitive receptors

Elderstiibbs]
Farm

Copyright Google Maps 2010, Infoterra Ltd & Bluesky 2011. Nearby residential premises are indicated by blue hatched areas.
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4 Odour management and control measures

4.1 Principals of odour control

The following key factors are of relevance in controlling and minimising odour emissions:
= Inventory control
= Process control
= Containment, collection and treatment of odorous air

Each of these factors is discussed below.

4.1.1 Inventory control

Inventory control is a key part of the odour control strategy for the site. As the majority of the waste
received will be done so under long-term contracts (minimum period 1 year), a high level of operator
experience in handling the specific feedstocks will be developed.

It is anticipated that the feedstock with the greatest potential odour emission will be biodegradable food
waste.

Once customers and waste streams have been confirmed a full assessment of the nature, quantities and
odour potential of waste to be received at the facility will be conducted and logged in this Odour
Management Plan.

Odour emissions potential of feedstock materials will also be a key factor that is taken into consideration
when any potential new waste streams are considered for receipt at the site.

4.1.2 Process control

The most important parameters in maintaining effective management and control of the composting
process are temperature, carbon to nitrogen (C:N) ratio, moisture and oxygen content of the composting
materials. The importance of each of these factors is discussed below.

Temperature

Two distinct stages of composting occur depending on the temperature range of the materials.
Mesophilic composting takes place within temperature ranges of approximately 15°C to 45°C, and
thermophilic composting takes place at temperatures exceeding 45°C. Excessive temperatures are
undesirable as they can result in the death of many thermophilic micro-organisms, inhibiting the
composting process.

Earthworm recognise that temperature is a key process parameter that provides a crucial early
indication of potential loss of control of the process. As such temperature will be continuously monitored
at numerous points in the VCU™s and daily in the maturation bunkers and controlled by increased
aeration (VCU™s) or turning (maturation) of the materials.

Carbon:nitrogen (C:N) ratios

A balanced C:N ratio is essential for effective composting to take place, and has a significant influence
on the speed and efficiency of the process. Optimal C:N ratios are considered to be in the range of 25-
40:1.
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Low C:N ratios (<20:1) will require very intensive management because the composting process will
proceed very rapidly, and there will be an excess of nitrogen that can readily form ammonia and other
odorous compounds. High C:N ratios (>40:1) require longer composting periods and the materials may
have difficulty achieving thermophilic temperatures. Table 5 below presents some typical C:N ratios for
organic waste streams.

Table 3 C:N Ratios of Several Feedstocks to be Composted at Marsham

Material Average C:N Ratios Referenced from
Shrub trimmings 53 Defra, 2009
Leaves 54 Defra, 2009
Food Wastes 15 Defra,2009
Softwood chips 641 Defra, 2009
Vegetable waste 12 Defra, 2009

At Earthworm the C:N ratio will be primarily controlled through the initial feedstock amendment process
(typically by blending of green and food wastes and the addition of carbonaceous materials) which will
be conducted by skilled and experienced operators to ensure an optimal mix. Food waste will typically
be blended with green waste at a ratio of 1 parts green to 1 part food. Shredded timber will be added to
this mix to amend C:N ratios as required. A timber stockpile will be maintained on site. In the event
that the stockpile became temporarily exhausted, no further waste would be received into the site until
the stockpile was replenished. Remaining waste in the reception building would be loaded into the
vessels if the required C:N ratio could be met without the use of timber. Alternatively, shredding and
loading operations would be temporarily suspended.

Moisture content

Water acts as a medium for the many biochemical reactions taking place within the composting mass and
is therefore an essential ingredient for successful composting. Excessive moisture is however detrimental
due to the inhibition of the movement of oxygen thorough the material, decrease in material porosity
and the increased onset of anaerobic conditions. The optimal moisture content is considered to be in the
range of 45-60%.

At Earthworm if wet materials are delivered to site, drier feedstock or shredded timber materials will be
mixed to reduce overall moisture content to desirable levels. The moisture content of each batch of
materials will be tested before loading of the vessels, and again within the maturation bays by ‘squeeze’
test, and amended as required.

Oxygen content

If insufficient oxygen is present in the composting mass, anaerobic conditions can predominate, leading
to the generation of increased and more unpleasant odours (primarily associated with the release of
reduced sulphurous compounds). Although the amount of oxygen required is process-specific, a minimum
2% oxygen level is generally considered to be sufficient to minimise the onset of anaerobic conditions.

At Earthworm a combination of feedstock blending and amendment (to ensure optimal mix, moisture
content and porosity), natural aeration of the composting vessels and aeration by turning of the
maturation bays will be designed to ensure optimal oxygen levels are achieved. In addition, monitoring
will be conducted to ensure the oxygen content of the maturing materials is sufficient.
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Minimisation of evaporation of odorous chemicals

An additional objective of the odour control strategy applied is the prevention or reduction of the
evaporation of odorous chemicals from odorous materials on site. A number of measures are applied to
achieve this objective and these are detailed within this plan. These include:

a) Ensuring that all waste vehicles equipped with sheets are sheeted when entering and leaving the
site.

b) Storage of green and food wastes inside the reception building - i.e. avoiding direct sunlight and
minimising wind across the surface.

c) An air misting odour suppression system will be used within the maturation building to increase
humidity. The system will be operated to ensure that maturing materials piles are not saturated,
leading to standing water with the potential to generate odour.

d) Material stockpiles will be minimised in the reception building. The aim of the waste receipt
procedures will be to ensure that materials are processed and placed within VCU™s vessels as
soon after delivery as possible, to ensure that the stockpiling of waste is avoided and hence the
surface area of wastes is minimised, thus reducing the potential for evaporation. As a worst-case
food waste materials will be processed within 24hours.

e) The composting process takes place within largely enclosed VCU™ vessels (including the roofs),
which greatly restricts evaporation.

4.1.3 Containment, collection and treatment of odorous air

While all opportunities to prevent or minimise the formation of odours should be taken, the use of
containment, collection and treatment techniques is appropriate where additional controls are
necessary.

The level of containment provided should be proportional to the risk of odour generation from the
activity in question. Highly odorous activities should be locally enclosed where possible and the odorous
air collected and treated in dedicated odour control units. For activities posing a much lower risk of
generating significant odours, lower levels of containment (if any) may be appropriate.

Where the treatment of collected odorous airstreams is required, the treatment technology applied
should be matched to the types of odorous compounds present and the characteristics of the airflow.

At the facility a variety of containment, collection and treatment options will be applied in proportion to
the risks posed by the activities conducted.

4.2 Site specific control measures

The following site specific odour control measures will be applied at Earthworm:

4.2.1 Waste reception operations

Containment and treatment

All waste reception, shredding and amending operations will be conducted within an enclosed building
with a dedicated air extraction system (providing 1-2 air changes per hour depending on operations),
with the extracted air treated within a biofilter odour control system.

The building and air handling system will be regularly maintained and staff will be suitably trained
regarding it’s operation.
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To ensure the risk of odour escape during vehicle entry/exit events is minimised, a high level of
discipline regarding the opening and closing of vehicular doors will be critical in reducing the risk of
odour escaping from the building. A quick open/closing door will be installed on the reception building
vehicular door to minimise the time during which it is open. This door will close immediately after a
vehicle has entered/exited the building.

A review of localised containment options for plant/waste within the reception building has been
conducted, but no measures can be practically and effectively applied due to the nature of the
operations and the constant access requirement for all areas and plant.

Inventory control/receipt and processing of waste

Loads arriving at the site will initially be assessed by weighbridge staff for potential to cause odour
problems (discussions will be held with the driver regarding the source and nature of the waste, whether
it is known to be unusually odorous etc) and if necessary a more detailed inspection involving unsheeting
or opening the doors of the vehicle undertaken. If necessary the load will be rejected at this point and
an entry made in the site diary. Periodic reviews of the site diary will be undertaken to ascertain
whether particular customers can be associated with delivering waste with a problematic odour. In such
instances the causes will be investigated and actions taken to prevent further occurrences. As a last
resort this will include a refusal to accept waste at the site from customers who deliver routinely
problematic waste.

A subsequent visual and olfactory inspection will be conducted immediately following tipping of the
material by the site manager or a suitably trained site operative. During this inspection the nature of the
odour generated from the deposited material will be evaluated, and an assessment made as to whether the
odours are notably intense or offensive. If judged to be excessively odorous, the material will be rejected
(reloaded or loaded into a separate vehicle and removed to another disposal facility such as landfill).
Clearly this is a subjective assessment which will rely on the experience of the operator, but is considered
the most effective and practical measure. If required, prior to removal from site rejected loads will be
stored in a quarantined area and covered (with carbonaceous materials or tarpaulin) to provide
containment of the odours.

All loads will be promptly shredded following delivery, and a first in-first out procedure will be adopted to
ensure the accumulation of aging materials does not occur.

The shredded green waste will be temporarily stored in a dedicated bay, whereas food waste will be
conveyed directly to the blender to avoid unnecessary storage of this potentially more odorous material
within the reception building.

Green and (where necessary) carbonaceous amendment materials (woody feedstocks, shredded timber
etc.) will be added to the mix by experienced operators to achieve an desirable mixture of materials for
optimal C:N ratio, moisture content and structure to allow sufficient air spaces within the materials
during composting and maturation. The operator determining the ammendment requirements will use a
number of key indicators, including the appearance and dynamic behaviour of the mixture while the twin
auger mixers are running, the visible free moisture, whether the material being mixed tumbles or forms
walls that resist tumbling, whether or not it forms balls or clumps, and the results of the regular
‘squeeze’ tests on the shredded materials (refer to monitoring section).

Any notably degraded or odorous food or green wastes will be processed as a priority. A sufficient supply
(approximately 2 tonnes) of carbonaceous material will be kept within the reception building at all
times. In the event that the stockpile became temporarily exhausted, no further waste would be
received into the site until the stockpile was replenished, or alternatively shredding and loading
operations would be temporarily suspended. To ensure that this material is suitable only clean dry
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materials will be stored for use. Increased use of amendment materials would typically occur during
times of greater nitrogenous green waste receipt (typically April to September).

A first in-first out procedure of waste processing will be adopted and all food waste materials will be
processed and loaded into the VCU™s within the same working day. Green waste materials will be
typically processed within 48 hours. To achieve these timescales no more than 35 tonnes of food waste
and 50 tonnes of green waste will be present in the reception building at any given time. To ensure that
the limits aren’t exceeded, when the quantities approach the limits or waste is beginning to backlog the
further receipt of waste will be limited or suspended until the backlog is cleared.

Miscellaneous

The reception building floor will cleaned on a daily basis to prevent the build up of a potentially odorous
layer or materials.

Inspection and maintenance

The reception building and associated air extraction system will be visually inspected on a daily basis
(refer to monitoring section) and any repairs required will be implemented immediately. Equipment will
be subject to a planned preventative maintenance regime and essential spares and consumables held on
site.

The building and air handling system will be regularly maintained and staff will be suitably trained
regarding its operation. A detailed weekly visually inspection of the integrity of the ductwork and fan
housings will also be conducted. In the event of problems being identified the fans would be inspected
and repaired as appropriate. All fans will be subject to an annual cleaning regime as a preventative
maintenance measure.

Routine inspections and testing of the biofilter will be conducted, as detailed in section 5. The following
action will be taken if problems are identified during these inspections or if the trigger levels presented
are exceeded.

Table 4 Biofilter actions to be taken if trigger levels are exceeded

Problem identified Action to be taken
Defects in biofilter media (drying, weed growth, Irrigate bed and review daily as to whether further irrigation
fissures, siltation, shrinkage) required, remove weeds, redistribute, top up or replace

media as required (obtain professional advice from specialist
as to action required)

Excessive media temperatures (to be defined once Review need for heat exchanger or similar system (obtain
operational) professional advice from specialist)

Below optimal media humidity (to be defined once Review need for humidifier or sprinkler system (obtain
operational) professional advice from specialist)

Airflows below design rates Conduct full review and inspection of extraction plant

operation and performance, inspect ductwork, carry out any
repair work required and retest. Obtain professional advice
from a specialist if required.

Damage to biofilter structure and pipework Carry out any repair work required, replace any damaged
media/carbon.

Biofilter emissions exceed trigger levels Inspect all aspects of units operation (including distribution
pipework, media condition, temperature and backpressure).
Obtain professional advice from a specialist if required.
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Once the biofilter is operational the humidity of the media will be tested to assess whether an irrigation
system is required.

4.2.2 Composting

Containment and treatment

The design of the VCU™s is such that the only emission of process gases during composting will be
through the exhaust outlet of the chamber. The majority of the odorous components of these gases will
be filtered out by the microorganisms within the upper levels of the composting materials which oxidise
them into their basic elements before they reach the outlet. The air from each outlet will be extracted
to the biofilter.

Once harvested the materials are transferred in covered conveyors to the maturation building, the
extraction system of which will provided some degree of extraction of the air from within the conveyors
for treatment within the biofilter.

Process

The VCU composting process is a robust and stable process that is not difficult or delicate to control. In
the unlikely event that a mix is fed which is so far out of specification that malodours are detected, the
offending material will be immediately harvested and returned to the reception building for remixing
and refeeding.

The temperature of the materials in each vessel will be constantly monitored throughout the 2-4 day
composting cycle and logged in the central computer system. Visual monitoring of the temperature of
the “fresh” materials is regularly conducted over the first 6-12 hours within the VCU™, and if the
measured temperatures does not increase steeply (5-10°C per hour) this is indicative of a problem and
manual adjustment (reduction) in the speed of the headspace fans will be conducted to reduce the
airflow through the materials. If despite the reduction in fan speed the materials fail to heat to 70°C
within a reasonable period (72 hours) the entire chamber will be emptied and the contents returned to
the reception building for reprocessing.

After this initial heating period the compost temperature typically follows an “S shaped” temperature
curve, with minor adjustments to the speed of the headspace fan implemented automatically depending
on the stage of the cycle if required.

Unlike some alternative composting technologies, there is no upper temperature limit on VCU
composting. Temperatures over 90 °C are not uncommon for some feedstocks at existing facilities using
the same technology, and high temperatures are not an indicative of an out of control process.

For the vcu™ process the skilled blending of feedstock prior to filling (to achieve suitable structure,
moisture content and C:N ratio) and a normal temperature response of materials within the chamber
indicates that other key process parameters such as oxygen level, pH and moisture content are within
desirable limits. As such no other monitoring over the 2-4 day composting cycle will be conducted.

Inspection and maintenance

The VCU™s and associated conveyers systems and headspace fans will be visually inspected on a daily
basis (refer to monitoring section) and any repairs required will be implemented immediately.
Equipment will be subject to a planned preventative maintenance regime and essential spares and
consumables held on site. Staff will be trained in routine repairs and where required the technology
provider will be used for major maintenance and repair work.
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Much of the maintenance work, including responsive repairs, will be carried out by Earthworms’
maintenance staff. Any work requiring specialist knowledge not held within Earthworm will be carried
out via contract with the equipment provider (VCU Europa Ltd).

Miscellaneous

Routine emissions of odour from the contamination tank are anticipated to be unlikely due to its sealed
nature. Whilst short term emissions are anticipated to occur during the emptying of the tanks by vacuum
tanker, this will only occur approximately once per month and given the distance of the site from the
nearby sensitive receptor the risk of odour impact is anticipated to be low.

4.2.3 Maturation

Containment and treatment

All waste maturation operations will be conducted within an enclosed building with a dedicated air
extraction system (providing 1-2 air changes per hour), with the extracted air treated within the biofilter
odour control system. In addition extraction hoods will be located above each of the maturation bays
and will provide extraction at rates of 1-5 No. times the volume of the bay per hour during non-
operational and operational hours respectively.

To ensure the risk of odour escape during vehicle entry/exit events is minimised, a quick closing door
will be installed on the vehicular door. In practice this door would not routinely be expected to be used
as the compost enters and exits the building by conveyor.

The composted materials will be matured in storage bays located within the building. Aeration will be
applied through the turning of the materials every 2 No. days.

The building and air handling system will be regularly maintained and staff will be suitably trained
regarding it’s operation.

Process

Temperature monitoring will be conducted and logged on the maturing materials on a daily basis to
ensure conditions are optimal from a process control and odour generation perspective (refer to
monitoring section). The aim will be to maintain temperatures of the maturing materials within the
range of 45-50°C. If the measured temperatures are excessively high (55°C or greater), the bay in
question will be turned. If the temperature of the materials doesn’t decrease the material will be
removed and returned to the reception building for reprocessing. If temperatures are too low (<35°C) the
materials will be turned and if necessary, the material removed and returned to the reception building
for reprocessing.

The oxygen content of the maturing materials will be monitored on a weekly basis to ensure sufficient
oxygen availability in the compost. If insufficient oxygen is available (<2%) the material will be turned
and the frequency of monitoring increased. If the oxygen levels fail to increase to acceptable levels (<2%
for 48 hours) the materials will be removed from the bay, blended with carbonaceous material, and
refilled or if necessary the materials will be returned to the reception hall for re-processing.

To ensure a moisture content of 45-65% in the materials is being achieved, weekly ‘squeeze’ testing will
be carried out by experienced personnel on the maturing materials (refer to monitoring section). If
materials are too dry collected water will be added.
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Miscellaneous

The maturation building will be served by an odour suppression spray system to reduce evaporation and
reduce odour emissions.

Inspection and maintenance

The building and air handling system will be visually inspected on a daily basis (refer to monitoring
section) and regularly maintained and staff will be suitably trained regarding it’s operation. A detailed
weekly visually inspection of the integrity of the ductwork and fan housings will also be conducted. In
the event of problems being identified the fans would be inspected and reparied as appropriate. All fans
will be subject to an annual cleaning regime as a preventative maintenance measure.

Routine inspections and testing of the biofilter will be conducted as detailed above and in section 5
below.

4.3 Summary of odour management and control measures

Table 5 below presents a summary of the odour sources associated with the operations conducted and
defines the measures adopted on site to control these risks.
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Table 5 Summary of odour sources and control measures

Location of source

Reception building

Composting vessels

Maturation

Source of the odour

Reception and processing of
materials

Composting materials within
vcu™

Maturing waste, biofilter

Control measures

Enclosed building with high degree of airtightness,
air extracted to biofilter odour control system
Fast action open/closing vehicular door

Inspection of loads following tipping and rejection
of excessively odorous wastes

Prompt, skilful amendment of feedstocks nd
retention of sufficient supply of amendment
material

Use of first in -first out basis for processing of
wastes

Moisture ‘squeeze’ test of shredded materials
Minimisation of feedstock holding times
Regular cleaning of floors

Daily inspection of building and air extraction
system

Weekly inspection of fan housing and ductwork

Maintenance of oxygen content by natural passive
active aeration

Capture of air from outlet chamber and treatment
within biofilter

Constant monitoring of temperature of materials
and variation in headspace fan rate as required

Daily visual inspection of vessel structure,
conveyers and headspace fan

Enclosed building with high degree of airtightness,
air extracted to biofilter odour control system

Fast action open/closing vehicular door

Maturation bays with air extraction hoods, air
extracted to biofilter odour control unit

Daily monitoring of temperature of maturing
materials and turning as required

Weekly monitoring of materials oxygen levels and
moisture content (‘squeeze’ test)

Daily inspection of building and air extraction
systems

Weekly inspection of fan housing and ductwork

Odour suppression misting sprays
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5 Monitoring

In order to assess the effectiveness of the control measures presented above and whether operational
procedures will be followed, the monitoring outlined below will be conducted.

All monitoring equipment used will be calibrated in accordance with manufacturer’s reccomednations,
or on a 12 monthly basis (whichever is sooner). Each piece of monitoring equipment will be given a
unique reference number. Calibration records will be kept in the site office. Each record will be held in
a file matching the corresponding unique reference number.

The Site Manager will maintain a calibration schedule, listing all monitoring equipment and calibration
periods/re-calibration dates. If equipment is removed off-site for calibration, a spare will be held, hired
or purchased in advance.

Any equipment failing calibration will be clearly marked “failed calibration - do not use” and removed
from daily use by the Site Manager. It will be repaired or replaced immediately. Spare or replacement
equipment will be arranged.

5.1 Monitoring

5.1.1 General/odour monitoring

All site personnel will be responsible for immediately reporting any odour problems detected to the site
manager on an ongoing basis. In addition the following formal monitoring regime will implemented:

= A daily olfactory inspection of the site will be conducted during operational hours by the site
manager. To ensure that assessors are not suffering from odour fatigue and will be sensitive to
composting odours, on the day of the assessment they will not be subject to compost odours
prior to conducting the assessment. During the inspection a walk-around of the entire site and
perimeter will be conducted and observations made concerning the type and nature of any
odours detected, including the likely source. The inspection will pay particular attention to any
issues or areas of concern raised by Environment Agency Officers or Local Environmental Heath
Officers.

In addition, an inspection of all plant that are critical from an odour risk perspective (reception
and maturation building extraction systems and structures - including doors, VCU™ headspace
fans and conveyers, maturation bays extraction fans and pipework etc) will be conducted to
ensure that they are operational and functioning correctly.

The results will be recorded on a Daily Inspection Form (Annex A), and immediate
investigation/remedial action undertaken where necessary. The forms will be inspected by an
Earthworm director on a weekly basis to ensure actions have been implemented as required.

Any notable odours detected from other premises and activities in the vicinty of the site will
also noted on this form.

= A weekly “sniff testing” exercise will be conducted, the protocol for which is presened in Annex
D. Personnel conducting the testing will be selected by an Earthworm Director and should
comply with the criteria defined in the protocol. The results are recorded on the Sniff Testing
Report Form (Annex D) and immediate investigation/remedial action undertaken where
necessary (see Action plans/contingencies section). The forms are inspected by an Earthworm
Director on a weekly basis to ensure actions have been implemented as required.
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5.1.2

5.1.3

Meteorological conditions will be constantly measured and logged by an onsite weather station.
The station will be sited in accordance with recognised best practice, in an open area at a
distance of least ten times the height of the nearest obstruction. Parameters measured will
include pressure, temperature, wind speed and direction, rainfall and humidity. The data will be
used to assist in complaint investigation and analysis and to anticipate times of increased offsite
odour impact risk in order to reschdule potential increased odour generation risk events.

Waste reception operations

The daily inspection of the site includes a check to see whether the reception building
extraction system is functioning and that the integrity of the building structure, door operation
etc hasn’t been compromised. The results will be recorded in the Daily Inspection Form and any
repairs instigated immediately.

A detailed weekly inspection will be conducted of the reception building extraction systems and
where required any repairs are instigated immediately.

All incoming feedstock will be visually and olfactorily assessed when first deposited within the
reception building floor by the reception building operative to inform the feedstock
ammendment process.

Following shredding a ‘squeeze’ test of the materials will be conducted using procedures in
accordance with BS EN 12579 by the reception building operative to check moisture content as
follows:

A representative sample is collected in accordance with the standard and then grasped and
clenched in a gloved hand for approximately ten seconds. Then the hand is opened and the
moisture content assessed using Table 6 below.

Table 6 Moisture assessment index

Index number ~ Sample moisture behaviour Interpretation
1 Water seeps out Too wet

2 More than one droplet appears Too wet

3 One droplet appears OK

4 Compost particles remain packed together and no droplets appear | OK

5 Compost particles fall away from each other Too dry

Visual inspections of the materials during blending will be made by the reception building
operative to assist in the production of an optimal material blend for composting.

Composting

The daily inspection of the site includes a check to see whether the containment provided by
the VCU™s and conveyers is maintained and the headspace fans are operational. The results will
be recorded in the Daily Inspection Form (Annex A) and any repairs instigated immediately.

The temperature of the composting materials within each vessel will be monitored constantly by
thermocouple probes within the units at differing levels. Measurements will be logged in the
system computer and reviewed daily to ensure that normal temperature ranges are achieved.
The reception building operative and a director will be responsible for ensuring that
thermocouples are calibrated on a 6-monthly basis (minimum).
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5.1.4

5.1.5

Maturation

The daily inspection of the site includes a check to see whether the maturation building
extraction fans are functioning. The results will be recorded in the Daily Inspection Form (Annex
A) and any repairs instigated immediately.

A detailed weekly inspection will be conducted of the maturation building extraction systems
and where required any repairs are instigated immediately.

The temperature of the materials within the maturing materials within each bunker will be
monitored on a daily basis by the operative in the maturation building using portable
thermocouple probes. Temperature monitoring results from each bunker will be recorded in the
‘Maturation Conditions’ Spreadsheet.

The oxygen content of the maturing materials within each bunker will be monitored on a weekly
basis by the operative in the maturation building by the insertion of a portable oxygen meter
probe into the composting material to ensure that optimal oxygen levels are achieved. The
measurements will be conducted by the site supervisor and recorded in the ‘Maturation
Conditions’ Spreadsheet.

A weekly ‘squeeze’ test of the maturing materials within each bay will be conducted by the
operative in the maturation building to check the moisture content, and follow the procedure
outlined above. The results will be recorded in the ‘Maturation Conditions’ Spreadsheet.

Biofilter monitoring

The biofilter system will require regular inspection, monitoring and maintenance to ensure constant
performance and therefore the following monitoring will be conducted:

A daily visual inspection of the condition of the media of the biofilter will be conducted by an
Earthworm Director to identify areas of drying, weed growth, fissures, siltation, shrinkage of the
bed etc. The results will be recorded on the Biofilters Daily Inspection Form (Annex B) and any
remedial action taken as necessary.

Monitoring probes will be permenantly located within the biofilter, providing regular monitoring
of media temperature and humidity. Results will be recorded electronically, and summarised on
the Biofilters Daily Inspection Form (Annex B). Incoming airstream humidity will be measured
using a portable humidity probe in the ducting immediately upstream of the biofilter on a
weekly basis.

Pressure readings will also be taken on a weekly basis with a pressure meter in the inlet and
outlet of the biofilter. The results will be recorded in the Biofilters Daily Inspection Form (Annex
B) and the results trended over time to establish long term trends and identify any potential
deterioration in performance.

Trigger levels for media temperature and humidity and back pressure will be identified once
“normal” operational levels have been established. An inlet airstream humidity level of <85%
will be adopted and reviewed once operational. Exceedances of established trigger levels will
prompt immediate investigation and remediation.

On a six-monthly basis measurements of the airflows extracted to the biofilter will be conducted
to ensure air extraction is maintained. Where extraction rates fall below design rates prompt
investigative and remedial action will be taken, followed by follow up testing to ensure the
problem is resolved. An Earthworm Director will arrange a contractor to test airflow as required.
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If during the first year of operation design extraction rates are consistently achieved, the
frequency of testing will revert to once per year.

On a six-monthly basis a detailed inspection of the biofilter structural elements and pipework
will be conducted and any maintenance actioned as necessary. If no problems are identified
during the first year of operation, the frequency of inspection will revert to once per year.

On a six-monthly basis olfactory performance testing of the biofilter will be conducted in
accordance with BSEN 13725:2003 by suitably qualified external consultants. The procedure is
presented in Annex C. The results will be used to determine the abatement efficiencies and
outlet concentrations of the unit. A geometric mean target outlet odour concentration of 3000
oug/m? will be adopted. If during the first year of operation target odour concentrations are
consistently achieved, the frequency of testing will revert to once per year.
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6 Abnormal events

A range of possible abnormal events considered to have the potential to result in increased risk of offsite
odour impact have been considered. The events and response measures to be implemented are

presented below:

Table 7 Abnormal events, impact and response measures

Event Location Likely effect on emissions
inventory

Severely odorous wastes | Reception building Increase in emissions from

received reception area while severely

odorous materials are present

Power failure Reception building Increase in emissions if more
materials become backlogged
and degradation occurs

Failure of air Reception building Increased risk of fugitive
management systems emissions from building during
failure

Maturation bays/building = Risk of increased odour
potential of materials in bays,
and risk of fugitive emissions
during failure.
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Response measures

If highly wet/nitrogenous green
wastes or degraded food wastes are
received, care will be taken to
ensure suitable prompt amendment
with carbonaceous materials
(sufficient quantities of which will be
stored within the reception building)
and prompt placement in VCU™s as a
priority.

If sufficiently odorous the waste will
be removed from site and further
receipt of waste from that source
suspended and investigations
conducted.

Instigate immediate investigative and
remedial action as required.

If there is a risk of backlogged
materials becoming excessively
odorous the building doors will be
kept closed until waste can be
processed or removed.

If necessary the building will remain
closed to further deliveries of
material containing food/catering
waste until power is restored and the
backlog cleared.

Instigate immediate investigation and
remedial action as required.

During failure priority will be given to
processing any potentially odorous
material and loading into the VCU™s.

The building will also remain closed
to further deliveries of material
containing food/catering waste until
the air management system is
working.

If there is a risk of backlogged
materials becoming excessively
odorous the building doors will be
kept closed until waste can be
processed or removed.

Instigate immediate investigation and
remedial action as required.

If there is a risk of material in bays
becoming anaerobic and degrading



Materials in VCU™s
become anaerobic

Maturation materials
become anaerobic

Restricted staff
availability

Plant breakdown

Fire

Flood

vcu™s

Maturation bays

All operational locations

Reception building plant,
VCU™ and maturation
bays extraction fans,
conveyers, loading
shovels etc

Operational buildings

Biofilters

All locations

Increased emissions from
materials in vessels whilst
anaerobic and during
unloading

Increased emissions from

materials in maturation bays

Risk of increased emissions

from any area of site where

normal operations affected

Risk of increased emissions

from any area of site where

normal operations affected
during and after breakdown

Risk of increased emissions

from any area of site affected

by fire during and after fire

Risk of increased emissions

from any area of site affected
by flooding during and after
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significantly (long term failure),
remove materials to reception
building for re-processing or remove
from site.

Remove compost from VCU™ and
return to reception hall for re-
processing or remove from site.

Remove materials from bay, blend
with fresh carbonaceous material,
and re-load (this activity may
temporarily increase odour, but will
reduce it in the longer term).

If appropriate cover malodorous
material with fresh compost.

If necessary remove malodorous
compost from maturation area and
move to reception hall for re-
processing or remove from site.

Several staff will be trained to
operate the loading shovels and
other mobile plant, all other
equipment will be automated.

If required hire staff could be
employed as necessary.

A supply of critical spares will be
maintained on site. The site will
employ skilled fitters to promptly
enact any repairs, and additional
plant would be hired where required.
If spares or fitter are not available the
relevant operations will be suspended
if necessary to prevent significant
increase in odour emissions or offsite
impact (such as suspend receipt of
waste in reception building, suspend
transfer of materials to VCU™s and
into maturation area).

Fire risk procedures will be adopted
onsite - refer to fire risk assessment.

If required following a fire,
operations will cease in area
affected building until all plant and
infrastructure are restored.

Following a fire the biofilter would
be inspected and media replaced and
repairs implemented as necessary.

Further waste receipt, VCU™ filling,
bay filling etc will be reduced or
suspended as necessary until biofilter
operation is restored.

The risk of flooding at the site is
regarded as low (refer to Flood Risk
Assessment).



flood

Extreme meteorological = Loading and emptying of No change anticipated
conditions VCU™s

Biofilter failure Reception/maturation Increased emissions from while
building biofilter odour control plant is
operating sub-optimally

If flooding occurs and waste/compost
has been submerged, there is a high
likelihood of degradation and onset
of anaerobic conditions, so it will
require reprocessing in reception
building or removal from site.

When extreme meteorological
conditions occur inhibiting the
adequate dispersion of odours or
increasing risk of unacceptable
exposure at receptors, potential
odour generating activities such as
VCU™ loading or unloading will be
suspended.

Instigate immediate investigation and
remedial action as required, utilising
specialist contractors if necessary.

If necessary (if long term failure
anticipated and wastes generate
unacceptable odours) remove
malodorous waste from areas
effected (offsite if necessary), and
cease reception of wastes if
necessary until system is repaired
and proven to be effective.

Major maintenance and repair works
to be carried out by technology
provider.

Following the occurrence of any abnormal events, a post-event review will be conducted and if
necessary modifications to the control measures, mitigation equipment, training and contingency actions

will be implemented and the OMP updated accordingly.

Where an event is found to be due to deviation from operational procedures, in-place staff will be re-

trained in use of procedures as necessary.
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7 Odour action plans/contingencies

7.1 Odour complaint investigation

The following actions will be taken on receipt of an external odour complaint:

Any complaints received at the site will be logged on an odour complaint report form (Annex E).
The Environment Agency will be informed immediately that a complaint has been received.

The site manager will be given the details of the odour complaint as soon as possible including the
location, nature, time and date of the complaint.

If complaints are recent/current, a sniff test will be conducted by office-based site personnel in
the area from which the complaint is received in order to assess the presence/absence of any
odours, and the odour characteristics and intensity. Where possible the likely cause of the odour
will be identified.

For all complaints, reference will be made to the the site activities at the time of the complaint
and the Daily Inspection Form and further onsite investigations conducted to determine whether
any abnormal operations are/were occuring (failure in odour critical plant, notable odours
identified, process paramaters out of optimal range etc). The following key potential causes of
abnormal odour emissions will be investigated:

o Has waste arriving at the site been correctly assessed at the weighbridge, and by the
reception building operative once tipped?

o Are there any unusual characteristcs evident in the waste on-site (composition, age,
condition, etc)?

o Are excessive quantities of waste being held on site?

o Are/were waste reception, preparation and composting processes occurring as per normal?
Are/were parameters out of normal range?

o Are/were the extraction systems working in the reception building and in the maturation
building?

o Is/was the biofilter working correctly?

o What are/were the weather conditions (e.g. wind direction? low or high pressure)?

o Are/were specific or abnormal activities causing odour release?

o Are/were there any unusual activities taking place off-site e.g. agricultural operations?

Once the cause has been established, appropriate actions (see below) will be immediately
implemented and actions devised to prevent a reccurrence of the incident.

In all cases the data from the onsite weather station from the time of the complaint will be
reviewed and forwarded to the Environment Agency in addition to details of any unusual events
conducted onsite.

Feedback will be given to complainants on the findings of these investigations if they are known,
and a summary will be provided of any remedial measures taken to rectify odour problems and
ensure that the problem has been suitably resolved. The complainant will be asked if the
perceived problem is still occurring to measure any improvement achieved. In the event that a
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signififcant odour event has occurred, an apology will be issued as appropriate and a commitment
given to try and prevent further occurrences.

Earthworm will submit a short factual response to the Environment Agency; detailing the
complaint(s) received, the investigations conducted, the findings of those investigations, whether
the complaint was substantiated, any remedial measures implemented annd any ongoing
improvement actions to be implemented with a target period of seven days from receipt of the
complaint.

Complaint trend analysis will be conducted to identify any trends and patterns in complaints to
assist in identification of possible casuses and solutions.

Records of all complaints, subsequent investigations, and remedial actions will be kept for at least
five years. The Site Manager shall ensure they are readily retrievable, and maintained as fit for
retention. As applicable, records will be stored in accordance with the Data Protection Act 1998.

7.2 Action plans

In the event that an odour complaint is proven to be justified and attributable to site odours, or a ‘non-
conformance’ occurs, a defined action plan (below) will be implemented. The following odour ‘non
conformances’ have been identified for the site:

Abnormal odour emissions occur;
Significant odour is detected onsite that is believed to pose a risk of offsite odour impact;

Significant site odour is detected off-site during the weekly “sniff testing” exercise (e.g. odour
intensity 3 or above detected near residential receptors).

In the event that any of the above occurs, the following actions shall be taken:

If not previously undertaken, a walk-around of the entire site and a review of the Daily
Inspection Form will be conducted in order to identify the likely cause(s) of the odour.

Upon identification of the likely odour source(s), appropriate corrective and preventative
measures shall be identified and implemented, depending on the outcome of the investigations.
The measures will consider, but not be limited to:

o Suspension of receipt of odorous waste in the reception building and closure of doors
until excessively odorous wastes are processed or removed from site. Suspension of
future receipt of the waste stream until confirmed acceptable;

o Review of the effectiveness of feedstocks handling and amendments procedure to avoid
the formation of anaerobic conditions in VCU™s;

o Review of all process parameters to ensure all composting/maturation processes are
under control. Implementation of corrective actions to restore parameters to desired
levels.

o If anaerobic conditions within VCU™s or maturation bays occurs and excessive odours
are generated, increase aeration rate, remove and remix odorous materials with
carbonaceous materials or return to reception building for reprocessing if necessary.

o If biofilter is not performing well undertake corrective actions, including seeking
specialist advice where necessary.
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Details of any odour ‘non-conformances’ including the nature of the incident, results of
investigations, action taken and any required amendments to the OMP will be made available to
the Environment Agency on request.

Page 29 of 49



8 Liaison and document review

8.1 Liaison

Earthworm will ensure that established clearly defined and accessible communication channels are set
up for residents to report odour issues. These will include:

= Contact details (including telephone number and address) will be displayed on the main site notice
board (positioned at entrance to site).

= Ability for residents to report odours in person at the site weighbridge.
= Website giving relevant contact details: email, telephone, postal address etc.

= Contact details will include an emergency “out of hours” contact number for use when the site is
un-manned.

Formal local liason meetings will be established, to which Environment Agency Officers, Environmental
Health Officers, local residents and councilors will be invited. The frequency of these meetings will be
regularly reviewed to ensure that they occur at appropriate times.

Local residents and the Environment Agency will be informed of any imminent events (resulting from
planned or unplanned activities) that pose a risk of offsite odour impact at offsite locations, including an
explanation of why the occurence is unavoidable. A commitment will be made to residents that any
increase in odour will be of a temporary nature, their inconvenience will be minimised and an apology
given in advance for any discomfort that may be caused.

Where routine complaints are received, local residents will be asked to complete odour diaries (Annex
F), the results of which will be reviewed to identify trends such as key odour exposure times and
locations. Any trends identified will be used to focus the daily site inspections and weekly sniffing
exercises, and the site operations/meteorlogical conditions at these times reviewed. Earthworm are
committed to ensuring any issues identified by the community are promptly acted upon to ensure the
ongoinig co-operation between all parties.

8.2 Review requirement and timescale

This odour management plan will be formally reviewed by Earthworm initially six months after
commencement of operation, and from then on an annual basis as a minimum to ensure that the controls
described are effective and reflect best available techniques. In addition the OMP will be reviewed
following any relevant changes in site operations or procedures that are likely to have implications from
an odour generation/impact perspective.

Any required changes to the conditions set out within this document shall be formally agreed with the
Environment Agency prior to implementation.
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Annex A: Daily inspection form

Earthworm Daventry composting facility - Daily Inspection Form

Date Assessor
Location Operation Compliant? Comments Action required
Reception building Extraction system operational

Buildings structure, door
operational

All plant operational

Abnormal waste
types/quantities

Composting vessels Headspace fans operational

Notable odours from the VCU
exhaust outlet

Vessels and conveyers structure
intact

All plant operational
Maturation bunkers Extraction system operational

Buildings structure, door
operational

Olfactory survey results

Location of odours Type of odours detected Nature/duration Possible source/Action
detected required
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Annex B: Daily biofilter Inspection form

Earthworm Daventry facility - Daily biofilter inspection form
Date Assessor

Location Operation Compliant/result Action required

Reception/maturation Biofilter media condition (evidence
building biofilter of drying, shrinkage, weed growth,
fissures, siltation, bed shrinkage)

Inlet airstream humidity (%)
(weekly measurement)

Back pressure monitoring result
(inlet and outlet pressure - Pa)
(weekly measurement)

Media temperature (°C) (weekly
measurement)

Media humidity (weekly
measurement)
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Annex C: Biofilter performance testing

The following procedure will be adopted for the biofilters performance testing:

Sampling will be conducted by experienced external parties with UKAS accredited sampling
techniques which are fully compliant with the requirements of BSEN 13725:2003.

Samples will be collected from the sample locations presented in Table 8 below:

Table 8 Sample locations
Unit Stage Number of odour samples
Inlet Outlet

Reception/maturation building = Biofilter 3 3

At each location samples will be collected over a period of approximately 10 minutes per
sample. For the maturation biofilters samples will be collected simultaneously, in triplicate,
from the inlet and outlet airstreams.

All samples will be transported to a UKAS accredited testing laboratory and analysed and
analysed in accordance with BSEN 13725:2003 within 30 hours of sample collection to determine
the odour concentration in terms of European Odour units (oug/m°).

The results will be used to determine the outlet odour concentration and abatement
performance of the biofilters.
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Annex D: Sniff testing protocol

D1. Procedure

A subjective sniff testing exercise will be conducted on a weekly basis. The exercise utilises human
assessors (site personnel) who use their sense of smell to “sniff” odours detectable in the vicinity of the
site and identify their sources.

The person(s) undertaking the assessment will be trained in this procedure and a record of this training
kept in the site office. The understanding and competence of the assessor will be reviewed prior to the
testing being carried out. The assessor will be a non-smoker, avoid food or drinks (except water) for at
least half an hour before undertaking the assessment. Strongly scented toiletries should be avoided by
the assessor. As colds, sinusitis or sore throat can affect the sense of smell, planned assessments should
be re-scheduled if possible or undertaken by someone else.

To ensure that assessors are not suffering from odour fatigue and will be sensitive to composting odours,
on the day of the assessment they will not be subject to compost odours prior to conducting the
assessment.

A record is made of the meteorological conditions prevalent during the assessment, and any relevant
installation-specific information is recorded (such as activities being undertaken, deliveries made,
process operating parameters, any departures from “normal” operating conditions or activities). A note
is also made of any activities conducted at, or odours noted from, any agricultural or industrial sources
in the area in which the observations are being made.

The exact locations for monitoring will be dependent on the meteorological conditions in the day, but in
general terms the following sequence of assessment is followed, with areas of weaker strength inspected
prior to stronger.

Wind Direction @

Source

mdOON IOMONO
@

Sequence of Assessment
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Observations are made over a standard time of 5 minutes per location. During this time the nature of any
odours detectable (in terms of detectability/intensity, extent/persistence and sensitivity of location -
see below) are noted and recorded.

D2. Data collection and recording
At each location scores are allocated against the following parameters:
INTENSITY

0. No odour

-

Very faint odour
2. Faint odour
3. Distinct Odour
4. Strong Odour
5. Very strong odour
6. Extremely strong odour
SENSITIVITY OF RECEPTOR WHERE ODOUR DETECTED (assuming detectable, if not then 0)
Low (eg footpath, road)
Medium (e.g. industrial or commercial workplaces)
High (e.g. housing, pub/hotel etc)

Results are recorded on the Sniff Testing Report form (below).
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D3. Report form

Earthworm Daventry composting facility - Weekly Odour Sniff Testing Report Form

Assessor details Meteorological details
Name Wind speed

Date Wind direction
Start/finish time Temperature (°C)
Signature Cloud cover (%)

Pressure (Pa)

Site activities ongoing at time of assessment Precipitation

Sketch a plan showing where the tests were taken, and potential odour source(s)
Sniff test observations

Location (map reference @ Intensity (0-6) | Constant or Receptor sensitivity What does it
point) intermittent, (High, medium, low) smell like?
persistent?
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Annex E: Odour complaint report form

Earthworm Daventry - odour complaint form

Time and date of Name and address of complainant:
complaint:

Telephone number of complainant:
Date of odour:
Time of odour:

Location of odour, if not at above address:

Weather conditions (i.e., dry, rain, fog, snow):
Temperature (very warm, warm, mild, cold or degrees if known):

Wind strength (none, light, steady, strong, gusting):

Wind direction (eg from NE):
Complainant's description of odour:
What does it smell like?

Intensity (see below):

Duration (time):

Constant or intermittent in this period:

Does the complainant have any other comments about the odour?

Are there any other complaints relating to the installation, or to
that location? (either previously or relating to the same exposure):

Any other relevant information:

Do you accept that odour likely to be from your activities?

What was happening on site at the time the odour occurred?

Operating conditions at time the odour occurred
(eg flow rate, pressure at inlet and pressure at outlet):

Actions taken:

Form completed by: Date
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Intensity

0 No odour

1 Very faint odour

2 Faint odour

3 Distinct odour

4 Strong odour

5 Very strong odour

6 Extremely strong odour
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Annex F: Odour diaries form

Earthworm Daventry composting facility - Odour diary form

Name and address

Date of odour

Location of odour, if not at
above address:

Weather conditions (dry, rain,
fog, snow etc ):

Temperature (very warm, warm,
mild, cold or degrees if known):

Wind strength (none, light,
steady, strong, gusting):

Wind direction (eg from NE):

What does it smell like? How
unpleasant is it?

Do you consider this smell
offensive?

Intensity - How strong was it?
(see below 1-5):

How long did it go on for?

(time):

Was it constant or intermittent

in this period?

What do you believe the

source/cause to be?

Any actions taken or other

comments:

Intensity (Detectability)

1 No detectable odour

2 Faint odour (barely detectable, need to stand still and inhale facing into the wind)
3 Moderate odour (odour easily detected while walking & breathing normally)
4 Strong odour

5 Very strong odour (possibly causing nausea depending on the type of odour)
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Annex G: Air handling calculation data
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1.0 INTRODUCTION

Earthworm Ltd is seeking to establish an In-Vessel Composting (IVC)
facility for municipal and commercial food and green waste in Daventry,
Northamptonshire.

Odour Services International Ltd (QSIL) have been contracted to provide a
design for the odour control system that is to serve the proposed facility.

The technology or Vertical Compost Unit (WCU) is an in-vessel, aerobic
composting system suitable for the processing of biclogical waste in small
to medium sized municipal and industrial applications. Ten units are

proposed for this system.

0OSIL, as one of the leading providers of odour control systems and
services in the UK, have over 150 odour control system installations in
the UK and bring over 120 combined vears of experience in cdour control
to the project.
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2.0 ASSUMPTIONS AND STANDARDS

The biofilter design is based on a few parameters which are required for
efficient performance. I have detailed in the design section the suggested
design of the bicfilter which is based on information and assumptions
contzined in this section.

In most cases I would be suggesting an empty bed contact time of about
35 -40 seconds but this can be adjusted within 2 certain tolerance (+/- 3
seconds) where the NHz load is both fairly constant and also fairly high
allowing 2 very good biomass to develop. OSIL designs allow lower
retention times when using our own LavaRok® media but this is not 2
recommended solution in this instance. We are ablz to use lower retention
times because we use commercizlly available bugs to sesd the bed rather
than the traditional filtered final effluent,

There are some wvery scientific ways of calculating the empty bed
retention/contact time (EBCT) which require very specific detzils of
voidage within the media bad. In uniform media this is quite simple to
calculate but with weoodchip media assumptions have to be made. In this
instance we have used a 10% voidage rate for our calculations.

In respect of the retention times, it is the view of QSIL that so few of the
available sites (there are alsc many non available sites within the
woodchip mediz with no access to the external surface) for biomass to
grow are actually used that 35 seconds EBCT is probably an over kill.
Smaller retention times will certainly work but the approach wvelocity
should not be increased at the same time. From all of this, it is a
combination of factors that maks a good bio filter design, approach
velocity, EBCT, bed depth, pressure drop across the bed, irrigation rates,
consistent and not widely wvariable MNH: concentrations, ambient
temperature eic.

In terms of approach velocities we generally use 50m*/hr/m? up to about
350m3/hr/m?, which gives a fairly wide range to consider. It is possible to
go up to about 500m3/hr/m? but pressure drop at that level can become
an issue which needs to be considered for fan sizing. For the system
under consideration here we have used a loading of 336m°/hr/m?* which is
based on past experience.

In consideration of the bicfilter design we have looked at the use of a pre-
scrubber to remove as much as possible any dust or particulate matter, to
pre-humidify the air stream and alse to give a degrese of treatment of NH3
before entry into the bicfilter mediz bed. We feel that this is not
necessary in this instance and hence an indepandent irrigation system is
proposed.

Page 44 of 49



OSIL

Odour Services International Lrd

3.0 DESIGN

CALULATIONS

CALCULATE AIR VOLUME

Reception building: 36m ¥ 23m x 7.78m high
= &060m?

Maturation building: 46m x 31.98m x 8.13m high
= 11960m*

&ir change rate reguirements for buildings

Day working hours 2 ac/hr
Might hours 1 ac/hr

Also consider intimate extraction for 2ach maturation bay and dust
suppression atomising units in reception building.

8 maturation bays in the building each  18.5m x 7.775m wide x 3m high
(assumead) to give volume of 431.5m?

We have used a single air change rate for night hours and 5 air changes
per hour for normal day working hours.

Based on the above we have calculated ventilation rates as below:

Mzaturation Building: 11960mihr - 23920m*/hr
Maturation Bays (=ach bay): 431.5 % 5ac/hr = 2157.5m*hr
Reception Building: 6060m*hr - 12120m* hr
Total: 21472m*/hr - 53300m*/ hr

RETENTION TIME
The optimum retention time used for this application is 36 seconds. On
this fact the bicfilter design is based on:

+ Filling height of bicfilter media = 4.0m max
« Ajr load on biofilter = 336m*hrim?
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BIOFILTER SURFACE AREA
Bicfilter surface area

Air flow
Surface Arza = E’{m = 53300/336
= 158.6m*

EMPTY BED RETENTION/CONTACT TIME

MediaDepih

m 42.85 seconds

EBCT =

RETENTION TIME CALCULATION

Fres Air Space (FAS) 10%

EBCT ¥ FAS = 37.5 (s=2cs) ¥ 0.90 (FAS) 38.57 seconds

BIOFILTER MEDIA VOLUME

Surface Arza ¥ Media Depth = 158.6 x 4.0 = 634.4m*

BIOFILTER DIMENSIONS

With 2 media depth of 4.0m we suggest the following overzll dimensions:
39.65m long x 4.0m wide

The plenum chamber should be 700mm desp and the top of wall

dimension from the top of the media should be 400mm to allow for a
good irrigation pattern and low asroscl effect of the spray nozzles.

Page 46 of 49



OSIL

Odour Services International Lrd
TRRIGATION SYSTEM

The bicfilter media requires toc be kept to an optimum 85-75% moisturs
content. This cannot be provided simply by atmospheric conditions and so
an independent irrigation system is required.

From the dimensions given above we suggest 2 laterals along the length
of the biofilter with each lateral containing 13 spiral (pigtail) nozzles to
give 26 nozzles in total (see diagram in appendix &)

Each nozzle requires 11 litres/min irrigation at 1 toc 1.5 bar toc give a
maximum 3m flat cone of irrigation spray. The irrigaticn regime should be
30 seconds every 15 minutes to give an irrigation requirement of
5.07m¥/hr. The instantaneous reguirement is 5.63litres/second
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4.0 CONCLUSIONS

From the site plans provided the proposed size of the biofilter can be
accommodated albeit on a slightly extended footprint to that shown.

The media depth has had to be increased to accommodate the available
footprint but can be done provided a structure of 5.1m high can be
accommodated on the site.

This can be concrete constructed and will need appropriate drainage to
allow for the free flow of irrigation liguors away from the biofilter. The
proposed bicfilter is open toppead to zllow percelation of the filtered air
direct from the surface of the hiofilter media.

If the amount of water reguired is not available then a recirculation

system can be employed which will require a civils sump of 2.44m dia %
2m deep. This sump can be oparated on a simple bleed and fzed regime
with a required refresh rate of 475 litres per day 20.33 litres per minute.

With the given dimensions the pressure drop across the meadia baed will be
around 1500-2000pa.

The bicfilter will use three grades of woodchip media (Melcourt data
shests). These being coarse bark (25%), coarse pine woodchip (37.5%)
and medium pine woodchip (37.5%) with the media layered so that the
coarse bark is at the bottom followed by the coarse pine woodchip and
finzlly the medium pine woodchip as the top layer.

Connections from each of the vertical compost units need to be made into
the header that serves the bicfilter so that the dilution effect of the
building ventilation can be made to its best usa.

As we have no details of the WCU extraction reguirements we have
factored a safety factor into our calculztions to allow for these,

Our proposal for the extract ducting system is to provide a2 header around
the inside of each of the buildings with local take offs for the maturation
bays and low and high ventilation points, each with a volume control
damper, to provide for a fully balanced ducting system. The ducting will
range in size from 315mm dia through to 1.4m dia. We would propose 10
inlet connections to the base of the biofilter each 450mm dia. The ducting
can either be UPVC/GRP or GMS,
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Design drawings to be provided:

General arrangement and sections of bicfilter

P&ID
Extract ducting arrangement
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