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EXECUTIVE SUMMARY

Sol Acoustics Ltd (“Sol”) has been appointed to provide an environmental noise impact assessment for a
proposed Advanced Thermochemical Recycling Plant (the “Facility”), which is intended to be located within
the Kingmoor Park Rockcliffe Estate, Rockcliffe, Carlisle, Cumbria, CAB6 4RW.

This acoustic assessment report considers the environmental noise impact as arising from the operation of all
plant and processes associated with the intended Facility at the nearest noise sensitive receptors (“NSRs"),

as during its proposed hours of operation.

This report provides environmental noise limits for the Facility which are not to be exceeded. These noise
limits have been based upon results obtained from a benchmarking environmental noise survey that was
conducted by Sol between Friday 6" October and Tuesday 10t October 2023 (inclusive).

It is the conclusion of this environmental noise impact assessment that the total, aggregate
environmental noise impact arising from the proposed operation of the proposed Facility shall not
result in an “adverse” noise impact at the worst affected NSRs all as assessed in accordance with
British Standard BS4142: 2014+A1: 2019, provided that the maximum permitted individual plant noise

limits as specified herein are not exceeded in any instance.

The predicted noise level impact also meets the requirements of Policy DC3 (Noise) of the Cumbria Minerals &
Waste Local Plan 2015-2030.

A high level review of example noise control methodologies (per major plant type) has also been provided herein.

Please refer to the main report and appendices for further information.
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2 INTRODUCTION

Sol Acoustics Ltd (“Sol”) has been appointed to provide an environmental noise impact assessment for the
proposed Advanced Thermochemical Recycling Plant (hereinafter referred to as the “Facility”), which is
intended to be located within the Kingmoor Park Rockcliffe Estate, Rockcliffe, Carlisle, Cumbria, CA6 4RW.

The purpose of this acoustic assessment report is as follows:

¢ |dentify the nearest pre-existing noise sensitive receptors (“NSRs") that are most likely to be affected

by environmental noise arising from plant and/or process noise that is associated with the Facility.

e Determine the prevailing, pre-existing baseline background noise climate at the worst affected NSR,

through direct, environmental noise measurement.
o |dentify all significant noise sources associated with the proposed Facility.

e Calculate the resultant environmental noise level contribution and impact at the nearest NSRs to the
Facility, taking factors such as distance to NSRs, acoustic screening, and other environmental

features into consideration.

e Carry out an environmental noise assessment of the Facility in accordance with the assessment
methodology that is prescribed in relevant Standards (e.g. British Standard 4142: 2014+A1: 2019)
and other Local Authority specific acoustic guidance, in order to determine the likely significance of

the noise impact generated.
This acoustic report is structured as follows:
e Section 3 provides a basic description of the Facility and key surrounding NSRs.

e Section 4 provides summary details of the benchmark environmental noise survey undertaken in order

to determine the pre-existing environmental noise climate at the identified NSRs.
e Section 5 provides the results of the benchmark environmental noise survey.

e Section 6 provides a summary of the pertinent acoustic Standards which has been used to assess the

magnitude of the noise impact likely to be generated.

e Section 7 provides a summary of the proprietary 3D acoustic models constructed and acoustic

calculations undertaken.

e Section 8 provides a BS4142: 2014+A1: 2019 acoustic assessment and an assessment in accordance
with Policy DC3 (Noise) of the of the Cumbria Minerals & Waste Local Plan 2015-2030 and includes

a high level noise control methodologies review.

e Section 9 provides a conclusion statement.

Page 3 of 48



NORTH WEST REGENERATION LTD '
ENVIRONMENTAL NOISE IMPACT ASSESSMENT
P2238-REP01-REV I-BDH sol

acoustics

e Appendix A provides a glossary of acoustic terminology.

e Appendix B provides details of the noise surveys undertaken and a summary of the data obtained
from these.

e Appendix C provides details of the 3D computer noise model as constructed for this project.

e Appendix D provides an outline description of all key noise sources and provides indicative plant noise

levels which must not be exceeded.

e Appendix E gives details and qualifications of contributing Sol Acoustics’ staff.
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3 DESCRIPTION OF SITE

3.1 General Overview and Noise Sensitive Receptors (NSRs)

The proposed site location for the Facility is situated to the east of the Rockcliffe Industrial Estate in Carlisle,

CAG 4RW.

The nearest identified existing noise sensitive premises to the Facility are as follows:

A

Residential housing at Shapwath, c.670 metres distance to the north west.
Residential housing at Meldrun House, ¢.380 metres distance to the north.
Residential housing at Rockcliffe, ¢.350 metres distance to the north.

Residential housing at Bankend Farm, c.280 metres distance to the south.

Residential housing located at Holme View, ¢.510 metres distance to the south.

Figure 1 overleaf indicates the location of the Facility in relation to the identified residential NSRs, and also

the corresponding locations of the noise monitoring positions that have been used in order to inform this

acoustic assessment (all as discussed in Section 4 of this report).
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Figure 1: Aerial photo overlaid with noise sensitive receptors and monitoring locations in relation to the Facility

(Google 2024)
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Characteristics of the Facility
The Facility shall comprise of the following elements:

e 3 no. containerised CHP units, each of nominal dimensions: ¢.12 metres long x ¢.6.2 metres wide x

¢.5.9 metres high.

e 3 no. CHP coolers each of hominal dimensions: ¢.7.5 metres long x c.2 metres wide x ¢.1.5 metres

high.

e 2 no. ETGas EV9-DB units of nominal dimensions: ¢.11.3 metres long x c.10 metres wide x

c.11.9 metres high.
e 1 no. exhaust stack, ¢.23 metres high.

¢ 1 no. electrical substation.

Figure 2 provides the site plan for the Facility and wider North West Recycling site. Figure 3 shows the

proposed site plan.

Operating Times

This site is intended to operate 24 hours / 7 days a week.

Site Deliveries and Collections

Site deliveries and coliections occur during the existing NWR operating hours only. There could be up to a

total four HGV movements to/from the Facility, as during the daytime.

Anticipated Noise Source Level Output

Appendix D provides a full inventory of all measured acoustically significant plant and processes which have the
potential to create an environmental noise impact at nearby NSRs; this information has been used to inform this

acoustic assessment.

Details of the proposed CHP gas engines and exhausts have been provided. However, based upon the noise
level data provided to date, this assessment demonstrates that further noise mitigation shall be required
and must be successfully applied. A summary of the maximum permissible individual plant noise levels (i.e.

the required noise limits in each case which are not to be exceeded) is as provided overleaf.
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CHP (casing/enclosure): Must not exceed a maximum permissible sound pressure level of 65dB Laeq 1
at one metre distance from any external surface of the enclosure (including any ventilation louvres,
personnel doors etc.). This maximum permitted noise level is applicable to all required modes of CHP

operation (including when it is on full or partial load, and as for all required plant speeds etc.).

CHP Coolers: Must not exceed a maximum permissible sound pressure level of 70dB Laeqr When
measured at one metre distance from any external surface (including fan outlets) for all required modes

of operation (including all required plant/fan speeds etc.).

Thermal Oxidiser: Must not exceed a maximum permissible sound pressure level of 65dB Laeq r when
measured at one metre distance from any external surface for all required modes of operation (including

all required plant/fan speeds etc.).

ETGas EV9-DB units: Must not exceed a maximum permissible sound pressure level of 65dB L., 7 at
one metre distance from any external machine/enclosure surface (including any ventilation louvres,

personnel doors etc.), and for all required modes of operation (inctuding all required plant speeds etc.).

Exhaust Stack Outlet: Noise from the stack outlet must not exceed a sound pressure level of
75dB Laeq r When measured at one metre distance from the stack outlet edge (and 90° off longitudinal
axis of the stack), as at any plant/fan speed/mode. Make provisions for duct attenuator(s) to be fitted to
the discharge side of the 1D fan (including an allowance for the ensuing attenuator static pressure loss

can be accommodated at maximum required gas flowrates and temperature etc.).

Substation: Must not exceed a maximum permissible sound pressure level of 70dB Laeq r at one metre
distance from any external transformer casing/surface, when measured with plant operating on full

load/fully energised (and with any transformer cooling fan(s) running where these are present).

Based upon Sol's experience of similar plant, the above noise level limits are considered likely to be practicably

achievable, but others must confirm this. The noise limits will require appropriately designed, significant noise

mitigation. Sol will be able to assist with the design of the required noise mitigation once further details are

available for review. (A high level review of noise mitigation methodologies is provided in Section 8 of this report).

Please note that the noise impact from any plant which is not listed above must be duly assessed in acoustic

terms. The actual/anticipated noise level emissions as expected from the plant must be reviewed once available.
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DETAILS OF INVESTIGATION
Pre-Existing Environmental Noise Climate

In order to inform this environmental noise benchmarking assessment, an environmental noise survey has
been conducted by Sol between ¢.12:00 hours during Friday 6" October and ¢.11:00 hours during Tuesday
10 October 2023. The purpose of the survey was to determine the prevailing pre-existing Background Sound
Levels at the nearest noise sensitive premises to the Facility, as during typical weekend and weekday, daytime
and night time periods for environmental noise benchmarking and subsequent acoustic impact assessment

purposes.
The environmental noise survey consisted of two environmental noise measurement position as follows:

¢ Noise Monitoring Position 1: Tripod-mounted microphone at c.1.5 metres above local ground level
and within the gardens of the housing at Rockcliffe (designated as “NSR C”). The microphone was
mounted in so-called “free-field” acoustic conditions. Key noise sources included road traffic on the
local road network, distant road traffic from the M6 motorway, industrial noise (mobile plant) from
nearby industrial uses. The Background Sound Levels as recorded at this position are deemed to be

representative of those as expected at the housing at Shapwath, Meldrum and Rockcliffe.

¢ Noise Monitoring Position 2: Tripod-mounted microphone at c.1.5 metres above local ground level
and within the rear gardens of the housing at Bankend Farm (designated as “NSR D).
The microphone was mounted in so-called “free-field” acoustic conditions. Key noise sources included
road traffic on the local road network, distant road traffic from the M6 motorway, industrial noise
(mobile plant) from nearby industrial uses. The Background Sound Levels as recorded at this position
are deemed to be representative of those as expected at the housing at Bankend Farm and Holme

View.

The location of the noise monitoring positions in relation to key existing environmental noise sources is shown

in Figure 1. The full measurement results are as presented in Appendix B.

The noise survey was conducted using Class 1 Precision Grade noise monitoring equipment (confirming to
BS EN 61672-1:2013 ‘Electroacoustics — Sound level meters Part 1. Specifications' standards). The complete
sound measuring systems were field calibrated immediately prior to and following the noise survey period.
(Full details of all the instrumentation used are retained on file by Sol, including traceable calibration records;

these are available for review if needed).

Meteorological data was recorded at Noise Monitoring Position 2 for the duration of the noise survey, as using
a Professional Grade Vaisala “WXT530" weather station. Brief periods of significant rainfall, exceeding
1mmh-!, occurred during 7 October 2023 (noise data recorded during these periods has been omitted from

the assessment). The measured, average wind speed throughout the survey remained below 5ms-'.
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Notwithstanding the weather conditions recorded, the microphone system was entirely weatherproofed and

fitted with all-weather environmental windshield, with bird spike also.
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Appendix B provides full detailed time history for the environmental noise levels as recorded for the duration of

the environmental noise survey.

Table 1 below and overleaf provides a basic summary of the typical overall, A-weighted noise levels measured

at the various noise measurement positions, in Laeq r @nd Lagg 1smn terms. The typical Background Sound Level

has been determined as based upon statistical analysis of the full, measured dataset (excluding periods that

were affected by adverse weather conditions) using visual histogram analysis for each assessed period, as at

each noise measurement position.

The specific, measured noise levels pertinent to the required BS 4142: 2014+A1: 2019 environmental noise

assessment are highlighted in bold, italic text:

Daytime Night Time
Measurement (07:00 — 23:00 Hours) (23:00 — 07:00 Hours)
Position Date dB L dB Laso,15min dB L dB Laso,15min
Aea T (Typical) Aea.T (Typical)

Friday 6 October 2023 55 48 52 43
Saturday 7 October 2023 53 38 43 37
1 Sunday 8 October 2023 49 35 45 28
Monday 9 October 2023 53 36 42 27

Tuesday 10 October 2023 54 40 - -
Friday 6 October 2023 51* 42 49 40
Saturday 7 October 2023 49 42 44 40
2 Sunday 8 October 2023 56 42 41 37
Monday 9 October 2023 46 41 41 34

Tuesday 10 October 2023 49" 43 - -

* Measurement not conducted for the full assessment period
Table 1: Summary of typical, measured broadband environmental noise levels
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ENVIRONMENTAL NOISE PERFORMANCE SPECIFICATION REQUIREMENTS
Planning Policy

National Planning Policy Framework (2023)

The National Planning Policy Framework ("NPPF”) took effect to define the Government's planning policies

for England.
Paragraph 180 requires the planning system to:
‘... contribute to and enhance the natural and local environment by:

...e)  preventing new and existing development from contributing to, being put at unacceptable risk

from, or being adversely affected by, unacceptable levels of soil, air, water, or noise pollution...’
With regard to noise, Paragraph 191 of NPPF states that:
‘... Planning policies and decisions should aim to. ..

mitigate and reduce to a minimum potential adverse impacts resulting from noise from new
development — and avoid noise giving rise to significant adverse impacts on health and the

quality of life;, and

identify and protect tranquil areas which have remained relatively undisturbed by noise and are

prized for their recreational and amenity value for this reason.’

Noise Policy Statement for England (2010)

The planning objectives of the NPPF are linked and reflect the policies and objectives set out in the Noise
Policy Statement for England (“NPSE”).

The Noise Policy Statement for England (NPSE) sets out the long term vision of the government’s noise policy,
which is to promote good health and a good quality of life through the effective management of noise within

the context of policy on sustainable development. This long term vision is supported by three aims:
e ‘...avoid significant adverse impacts on health and quality of life;
e mitigate and minimise adverse impacts on health and quality of life; and

e where possible, contribute to the improvements of health and quality of life...’

Page 14 of 48
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The NPSE introduces the key phrases “Significant Observed Adverse Effect Level” (“SOAEL”"), “Lowest
Observed Adverse Effect Leve™ (“LOAEL”), and “No Observed Adverse Effect Level” (‘“NOAEL").

The NPSE however does not provide any quantitative thresholds for each identified level of “adverse effect”
and notes that it is not possible to have a single objective noise-based measure that defines SOAEL that is

applicable to all sources of noise in all situations.

Consequently, the SOAEL is likely to be different for different noise sources, for different receptors and at
different times. It is for a project to identify relevant SOAELSs taking account of the different sources of exposure

and different receptors.
Where the noise level from the Proposed Development is between LOAEL and SOAEL, the NPSE states:

‘... all reasonable steps should be taken to mitigate and minimise adverse effects on health and quality
of life while also taking into account the guiding principles of sustainable development. This does not

mean that such adverse effects cannot occur.’

Other factors, such as the number of dwellings affected and the magnitude of noise change, can result in
impacts between LOAEL and SOAEL being reported as likely adverse effects.
Planning Practice Guidance on Noise (2019)

The Observable Adverse Effect Level terms presented in the NPSE are adopted in the Government’s Planning
Practice Guidance on noise ("PPG-N") which presents a table of example outcomes to help characterise the

level of effect as show in Figure 4.
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Response

Examples of outcomes

Increasing effect
level

Action

No Observed Effect

Level

Not present

No Effect

No Observed Effect

No specific
measures
required

No Observed Adverse Effect Level

Present and
not intrusive

Noise can be heard, but does not
cause any change in

behaviour, attitude or other
physiclogical response. Can slightly
affect the acoustic character of the
area but not such that there is a
change in the quality of life.

No Observed
IAdverse Effect

No specific
measures
required

Lowest Observed Adverse

Effect Level

Present and
ntrusive

Noise can be heard and causes small
changes in behaviour, attitude or
other physiological response,

le_g. turning up volume of television;
speaking more loudly; where there is
no altemative ventilation, having to
close windows for some of the time
because of the noise. Potential for
some reported sleep disturbance.
Affects the acoustic character of the
area such that there is a small actual
or perceived change in the quality of
life.

Observed Adverse
Effect

Mitigate and
reduce to a
minimum

Significant Observed Advers

e Effect Level

Present and
disruptive

The noise causes a material change
in behaviour, attitude or other
physiological response, e.g. avoiding
certain activities during periods of
intrusion; where there is nc
alternative ventilation, having to keep
windows closed most of the time
because of the noise. Potential for
sleep disturbance resulting in
difficulty in getting to sleep,
premature awakening and difficulty in
getting back to sleep. Quality of life
diminished due to change in acoustic
character of the area.

ignificant Observed
IAdverse Effect

Avoid

Present and
very disruptive

Extensive and regular changes in
behaviour, attitude or other
physiclogical response and/or an
inability to mitigate effect of noise
leading to psychological stress,
e.g. regular sleep
deprivation/awakening; loss of
appetite, significant, medically
definable harm, e.g. auditory and

Unacceptable
Adverse Effect

non-auditory.

Prevent

Figure 4:

PPG-N Noise Exposure Hierarchy table
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Local Planning Guidance

Policy CM5 (“Environmental and Amenity Protection”) of the Cumbria Minerals & Waste Local Plan 2015-2030

provides guidance for preventing or mitigating potential noise impact from proposed new plant. Section 8.22

'...8.22 Effective land use planning can help prevent or mitigate potential noise impacts. Where noise
may be an issue, a noise impact assessment will be required and will be sought at the earliest
possible stage of the planning process. By avoiding the location of noise sensitive uses near to
noise producing premises, noise problems can often be prevented. Where this is not possible,
noise controls will need to be incorporated into new noise producing developments and

mitigation measures may be prudent for new noise sensitive developments ...’

Policy DC3 relates to noise from mineral and waste developments and states the following:

‘... Noise attributable to minerals and waste developments shall not exceed background noise levels, L aeq

1 hour (free field) by more than 10dB(A) at noise sensitive properties, subject to:

e weekday daytime (0700 to 1900 hours) maximum of 56dB(A) Laeq 1 hour (free field)
e  Saturday daytime (0700 to 1300) maximum of 56dB(A) Laeq 1 hour (free field)

e evening (1900 to 2200 hours) maximum of 55dB(A) Laeq 1 hour (free field) night time (2200 to
0700 hours) maximum of 42dB(A) Laeq 1 hour (free field)

Sunday, public/Bank holiday and night time working near to noise sensitive properties or receptors
should be avoided where practicable. Developments that are required to operate at these times shall
provide extensive noise mitigation measures and, when operational, shall proactively seek to minimise
noise throughout the life of the development, based on the findings of comprehensive environmental

noise monitoring. A limit of 42dB (A) Laeq 1 hour (free field) shall apply.

It is recognised that some temporary activities, including soil stripping, construction and removal of soil
storage and baffle mounds, aspects of road construction and maintenance, often bring longer-term
environmental benefits. For such activities, increased temporary weekday daytime noise level limits
should not exceed 70dB(A) Laeq 1 hour (free field) for periods of up to eight weeks in a year at specified
noise sensitive properties. Operators will be expected to make every effort to deliver temporary works

at a lower level of noise impact.

Where tonal noise and/or peak and impulsive noise would contribute significantly to total site noise,
separate limits will be required independent of the background noise levels and may include Lpmay in

specific octave or third- octave bands, and will not be allowed to occur regularly at night ...’
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Guidance on Noise and vibration Management: Environmental Permits

Published by the Environment Agency (“EA"), Scottish Environment Protection Agency (“SEPA”), Natural
Resources Wales (“NRW”) and Northern Ireland Environment Agency (collectively referred to as the
“Environment Agencies”) during 23 July 2021, and subsequently updated 31 January 2022, this guidance sets
out the minimum requirements for environmental noise and vibration impact assessments, as required to
support a Permit Application. it replaces the Environment Agency'’s previous Horizontal Guidance for Noise
(H3), Parts 1 and 2. The key requirements of the various guidance, which are all applicable to this assessment,

are as presented below:

The environmental noise impact assessment must be undertaken in accordance with British Standard
BS4142. 2014+A1: 2019: ‘Method for rating and assessing industrial and commercial sound’
(BS4142). A summary of this Standard is provided in Section 0.

The acoustic character of the sound generated must be considered. This must consider whether the
sound is tonal, impulsive, or intermittent in operation. For industrial noise sources where the sound is
neither impulsive nor tonal, but is readily distinguishable against the residual acoustic environment,
the Environment Agency will a expect a minimum acoustic character correction of +3dB unless

otherwise justified.

The BS4142 defined Background Sound Levels and Residual Sound Levels as used to inform the
assessment must not include noise from the Facility. Where it is pre-existing, the Facility must not be

operational during the environmental noise level measurements.

Noise arising from the normal operation of the Facility (as during both so-called "NOC” and "OTNOC”
conditions) must not result in a BS4142 defined 'significant adverse impact (following consideration
of the context) at the surrounding NSRs. The “Environment Agencies” will not issue a Permit where

the site is, or predicted to be, operating at (or above) this level.

As stated above, the guidance recognises that the context of the situation can affect the outcome of
the BS4142 assessment but states that there are practical limits. The guidance stipules that it is
unlikely to be acceptable to adjust the magnitude of the impact beyond the next BS4142 assessment
magnitude band (e.g., suggesting that a Rating Level of around 10dB above the Background Sound
level — defined by the Standard as a “significantly adverse” impact, depending on the context - is

actually a “low impact” purely on the grounds of context etc.).

Notwithstanding the above, the assessment must demonstrate that Best Available Techniques (BAT) has been

applied to prevent or minimise noise emissions.
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BS4142: 2014+A1: 2019 ‘Method for rating and assessing industrial and commercial sound’

BS 4142: 2014+A1: 2019: ‘Method for rating and assessing industrial and commercial sound’
is intended to be used to assess noise of an industrial nature, which includes sound from fixed installations
comprising of mechanical and/or electrical plant and equipment. The methods prescribed in this
British Standard use outdoor sound levels in order to assess the likely effects of sound on people who might

be inside or outside a dwelling or premises that is used for residential purposes upon which sound is incident.

The procedure contained in BS 4142: 2014+A1: 2012 for assessing environmental noise impact is to compare
the measured or predicted noise level from the source in question - the “Specific Sound Level” immediately
outside the noise sensitive premises - with the corresponding “Background Sound Level”. Where the noise
contains attention attracting characteristics such as tonal, impulsive and/or intermittent elements, it may be

appropriate to apply a correction to the Specific Sound Level in order to obtain the “Rating Level.”

BS 4142: 2014+A1: 2019 states that the significance of sound arising from an industrial and/or commercial
nature depends upon both the margin by which the Rating Level of the specific sound source exceeds the

Background Sound Level, and also the context in which the sound occurs:
a) Typically, the greater this difference, the greater the magnitude of the impact

b) A difference of around +10dB or more is likely to be an indication of a significant adverse impact,

depending on the context

c) A difference of around +5dB is likely to be an indication of an adverse impact, depending on the

context

d) The lower the Rating Level is relative to the measured Background Sound Level, the less likely it is
that the specific sound source will have an adverse impact or a significant adverse impact. Where the
Rating Level does not exceed the Background Sound Level, this is an indication of the specific sound

source having a low impact, depending on the context

For the daytime, the assessment is conducted over a one-hour period, and over a 15-minute period at night.
The daytime and night time periods are defined as occurring between 07:00 hours to 23:00 hours, and

23:00 hours to 07:00 hours, respectively.

In full accordance with BS 4142: 2014+A1:2019 methodology, the context in which the sound occurs must be

taken into consideration when demining the magnitude of the noise impact.
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Table 2 specifies appropriate maximum permissible Rating Level limits which shall be applicable to Facility at
the identified NSR in order to achieve a BS 4142: 2014+A1:2019 defined Low Impact.

Representative Maximum Permissibie Noise Rating Level Limit, dB Ly, 1,
Noise for BS4142 defined Low Impact (LOAEL)
Noise Sensitive Receptors M t
easuremen Daytime Night Time
Position (07:00 hours — 23:00 hours) | (23:00 hours — 07:00 hours)
A. Housing at Shapwath 1 36 28
(c.670 metres to the north west)
B. Housing at Meldrun House 1 36 28
(c.380 metres to the north)
C. Housing at Rockcliffe
(¢.350 metres to the north) i 36 28
D. Housing at Bankend Farm 2 41 34
(c.280 metres to the south)
E. Housing at Holme View
(c.510 metres to the south) 2 41 34

Table 2:
impact

Maximum permissible Rating Level limits, dB La, 1, to achieve a BS 4142:2014+A1. 2019 defined low

The above maximum permissible noise level limits are specified in terms of the BS 4142: 2014+A1:2019 defined

Rating Levels. The acoustic character of the sound generated from the Facility must therefore be considered

and where appropriate, an acoustic character correction (penalty) must be applied to the predicted Specific

Sound Level when assessing compliance with the above specified receptor noise level limits.
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BS8233: 2014

British Standard 8233:2014: ‘Guidance on sound insulation and noise reduction for buildings’ provides
guidance for the control of noise in and around buildings. The guidance provided within the document is
applicable to the design of new buildings, or refurbished buildings undergoing a change of use, but does not
provide guidance on assessing the effects of changes in the external noise levels to occupants of an existing

building.

The guidance provided includes appropriate internal and external noise level criteria which are applicable to
dwellings for steady external noise sources. it is stated that it is desirable that the internal ambient noise level

does not exceed the criteria set out in Table 3:

BS8233: 2014 - Indoor ambient noise levels for dwellings

Activity Location 07:00 to 23:00 hours 23:00 to 07:00 hours
Resting Living room 35dB Laeq,16nours -
Dining Dining room / area 40dB Laeq.16hours -
Sleeping (daytime resting) Bedroom 35dB Laeq,16hours 30dB Laeq.shours
Table 3: Indoor ambient noise levels for dwellings

With respect to external amenity space such as gardens and patios, it is stated that it is desirable that the
noise level does not exceed 50dB Laeq 7, With an upper guideline value of 55dB Laeqr Which would be

acceptable in noisier environments.

The Standard also advises that higher external noise criteria may be appropriate under certain circumstances,
such as within city centres, urban areas and/or locations adjoining the strategic network etc., where it may be
necessary to compromise between elevated noise levels and other factors such as convenience of living, and
efficient use of land resource. In these cases, the development should be designed to achieve the lowest

practicable levels in external amenity spaces but should not be prohibited.
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ENVIRONMENTAL NOISE MODEL

Methodology and Basis of 3D Environmental Noise Models

in order to predict the likely noise levels impinging on the sumrounding noise sensitive receptors, proprietary 3D

computer noise models were created using the DataKustik “CadnaA” noise mapping software. The following

assumptions have been made when generating the noise modet:

(@)

(d)

(e)

(@

The noise model was set up to apply the noise prediction methodology set out in
ISO 9613-2; ‘Acoustics — Attenuation of Sound propagation outdoors — Part 2: General Method of

Calculation’.
The model was set to include third order reflected noise from solid structures.

Ground absomption, as defined in ISO 9613-2, has been taken into consideration. The base ground
absorption for the model has been set to G=1.0 (soft ground). The ground absorption for large, tarmacked

areas has been set to G=0.0 (hard ground).

The existing land topography of the site and surrounding area up to and including the nearest NSR has
been taken into consideration in the assessment. Topographical information has been obtained using the

open source LIDAR data made available by the Department for Environmental Food and Rural Affairs.

The noise impact as expected the surrounding residential receptors has typically been modelled at the

4 metres above ground level (two storey buildings).

The CHP units and the ETGas EV9-DB units have each been modelled as a 5-sided 3D noise radiating
object, as based upon the dimensions provided to Sol for the unit, assuming uniform noise propagation
from each surface. Each surface of the noise source has been calibrated within the noise model to achieve

the stated sound pressure level at 1 metre distance (refer to report Section 3.2.4).

The stack outlet, CHP coolers, thermal oxidiser and the substation have each been modelled as a single

point source.

The HGV movements for deliveries have been modelled as a moving point source located along the

proposed access road within the site boundary at an average speed of 10kmph.

The noise model assumes that up to one HGV could arrive at and depart from the Facility during the
reasonable worst case 1-hour daytime assessment period (07:00 — 23:00 hours). No deliveries or

collections to occur during the night time period (23:00 — 07:00 hours).

Page 22 of 48



NORTH WEST REGENERATION LTD ‘
ENVIRONMENTAL NOISE IMPACT ASSESSMENT
P2238-REPO1-REV |-BDH sol

acoustics

)] Octave frequency band noise level data for the proposed plant is not available at this stage. In the absence
of full octave band plant noise data, the noise impact from these noise sources has been modelled a single
A-weighted sound power level, with all acoustic energy attributed to the 250Hz octave frequency band
only. This approach is conservative, since it assumes that all of the sound energy generated by the various
plant noise sources is created at relatively low frequencies only. This assumption, in effect, presents the
worst case and would be expected to result in a noise impact that is higher than that expected based upon
the availability of octave frequency band noise data, per plant noise source. This assumption has been

adopted for the following reasons:

a. Noise emitted from mechanical plant, such as from acoustically enclosed and packaged
equipment, is typically higher at such frequencies (in A-weighted terms), most especially the
250Hz octave band.

b. Low frequency noise is more difficult to attenuate when compared to the mid and high

frequencies.

c. Any acoustic screening afforded by any intervening buildings and barriers is reduced at low

frequency.

d. Atftenuation due to atmospheric/environmental factors (such as air and ground absorption), is

reduced at low frequency.

Figure 5 provides a three-dimensional visualisation of the noise model used to inform the noise impact

assessment.

Appendix C provides further information in respect of the 3D computer environmental noise model.
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8 ENVIRONMENTAL NOISE IMPACT ASSESSMENT

8.1 BS4142 Assessment

The 3D noise model has been used to predict the Specific Sound Level at each identified NSR as during the
daytime and night time periods. Appendix C provides full details of CadnaA noise maps which present the

Specific Sound Levels predicted.

The BS4142:2014+A1:2019 defined Rating Leve!l has been determined from the predicted Specific Sound Level,
as determined from the 3D noise model of the Facility, and by applying a correction for the acoustic character of

the sound.

The following BS4142 defined “acoustic character corrections” have been applied to the predicted Specific

Sound Levels in order to determine the Rating Level:

e A +6dB correction has been applied to account for a “clearly perceptible” impulsive character likely

associated with the loading/unloading of HGVs as during the daytime.

e A +3dB correction has been applied to account for any residual “readily distinctive” acoustic features, in
order to determine the BS4142:2014+A1:2019 defined Rating Level for acoustic assessment purposes

as during the night time.

Table 4 overleaf presents the predicted overall A-weighted, BS4142-defined Rating Level at the identified NSRs.
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Predicted Acoustic Predicted Typical Rating Level
Noise Sensitive . Specific Character Rating Background sub.
Receptor Assessment Period Level, Correction, Level, Sound Level, | Background
dB Lpeqr dB dB La. 7 dB Lago 15min dB
Daytime
A. Housing at (07:00hr_s — 23:00hrs) 24 +6 30 36 -6
Shapwath T =1 hour
(c.670 metres to Night Time
the north west) | (23-00hrs — 07:00hrs) 22 +3 25 28 3
T =15 minutes
Daytime
B. Housing at (07:00h£s — 23:00hrs) 29 +6 35 36 -1
Meldrun House T =1hour
(c.380 metres to Night Time
the north) (23:00hrs — 07:00hrs) 26 +3 29 28 +1
T = 15 minutes
Daytime
C. Housing at (07:00h£s ~ 23:00hrs) 31 +6 37 36 +1
Rockcliffe T =1 hour
(¢.350 metres to Night Time
the north) (23:00hrs — 07:00hrs) 29 +3 32 28 +4
T = 15 minutes
Daytime
D. Housing at (07:00h_r_s — 23:00hrs) 34 +6 40 41 -1
Bankend Farm T=1hour
(c.280 metres to Night Time
the south) (23:00hrs — 07:00hrs) 32 +3 35 34 +1
T = 15 minutes
Daytime
E. Housing at (07:00h£s — 23:00hrs) 30 +8 36 41 -5
Holme View T=1hour
(c.510 metres to Night Time
the south) (23:00hrs — 07:00hrs) 27 +3 30 34 4
T = 15 minutes
Table 4: BS4142 summary assessment

Table 4 shows that the predicted noise impact from the Facility exceeds the typical Background Sound Level up
to +4dB at the worst affect receptor (C. Housing at Rockcliffe) during the night time. This is just below the
threshold for an indication of an ‘... adverse impact, depending on the context...’in BS4142 terms. The predicted
magnitude of the impact is subject to the consideration of context. BS4142 states the following with regards to

context:

‘... Where the Initial estimate of the impact needs to be modified due to the context, take all pertinent

factors into consideration, including the following.

1) The absolute level of sound. For a given difference between the rating level and the background
sound level, the magnitude of the overall impact might be greater for an acoustic environment
where the residual sound level is high than for an acoustic environment where the residual

sound level is low.
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Where background sound levels and rating levels are low, absolute levels might be as, or more,
relevant than the margin by which the rating level exceeds the background. This is especially

true at night ...’

The predicted Specific Sound Level at the housing at Rockcliffe is predicted to be just 29dB Laeq,r as during
the night time period (23:00 hours to 07:00), which is considered to be low in absolute noise level terms.

It is reasonable to assume that occupants of the worst affected NSRs would be within their dwellings during
night time periods. As a likely worst case, a given occupant may be resting or sleeping with windows open.
The level of sound reduction afforded by an open window can vary depending on the open area and can range
from c.4dB for a fully open window (assuming the window open area is equivalent to 13% of the floor area) up
to ¢.15dB for a partially open window (in line with guidance as presented in BS8233: 2014). Higher levels of

sound insulation would be expected to be achieved with windows closed.

The predicted noise level within the worst affected dwelling with windows open could therefore be within the
range from c¢.14dB to 25dB Laeq15min, depending on extent of the window opening, during night time periods.
This is below the BS8233:2014 defined desirable night time indoor ambient noise leve! limit of 30dB Laeq.shour for

resting and sleeping within dwellings (see Table 3 of Section 6.4).

Therefore, taking the context in which the sound occurs into consideration, noise from the Facility is not

expected to result in an adverse noise level impact, i.e. below SOAEL.
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Table 5 presents the predicted Specific Sound Level from the Facility as compared to the requirements of Policy
DC3 (Noise) of the Cumbria Minerals & Waste Local Plan 2015-2030:

Predicted Typical Maximum
Noise Sensitive . iy Background Permissible Specific | Exceedance
Receptor Assessment Period S%eBanfnc Level, Sound Level, Sound Level, +dB
Aea.thour dB LA90,15min dB LAzq,mour
Weekday and Saturday Daytime A
, (07-00hrs — 22:00hrs) 24 36 <46 22
A. Housing at
Shapwath Sunday Daytime c
(c.670 metres to (07:00hrs — 22:00hrs) 24 36 €42 -18
the north west) Night Ti
ight Time A -
(22:00hrs — 07:00hrs) 22 28 =38 16
Weekday and Saturday Daytime A
. (07:00hrs — 22:00hrs) 29 36 46 17
B. Housing at
Meldrun House Sunday Daytime c )
(c.380 metres to (07:00hrs — 22:00hrs) 29 36 42 13
the north) Night T1
ight Time A
(22:00hrs — 07:00hrs) 26 28 <38 12
Weekday and Saturday Daytime A
_ (07:00hrs ~ 22:00hrs) 3 %6 =46 18
C. Housing at
Rockceliffe Sunday Daytime ¢
(¢.350 metres to (07:00hrs — 22:00hrs) 3 36 <42 A1
the north) Night Ti
ight Time A y
(22:00hrs — 07:00hrs) 29 28 <38 9
Weekday and Saturday Daytime A
, (07-00hrs — 22:00hrs) 34 41 <51 A7
D. Housing at
Bankend Farm Sunday Daytime c
(c.280 metres to (07:00hrs — 22:00hrs) 34 41 $42 8
the south) Night Time
D
(22:00hrs — 07:00hrs) 32 34 s42 -10
Weekday and Saturday Daytime A
_ (07:00hrs — 22:00hrs) 30 41 <51 21
E. Housing at
Holme View Sunday Daytime c ;
(c.510 metres to (07:00hrs — 22:00hrs) 30 41 =42 12
the south) Night Ti
ight Time D
(22:00hrs — 07:00hrs) 27 34 42 -5
A Background Sound Level + 10
B weekday daytime (0700 to 1900 hours), Saturday daytime (0700 to 1300), evening (1900 to 2200 hours)
maximum of 55dB(A) Laeq 1 hour (free field)
¢ Sunday, Public/Bank Holiday maximum of 42dB(A) Laeq 1 hour (free field)
b Night time (2200 to 0700 hours) maximum of 42dB(A) Laeq 1 hour (free field)

Table 5: Policy DC3 (Noise) summary assessment

The predicted Specific Sound Level does not exceed the maximum permissible Specific Sound Level at
any of the assessed receptors at any time. Therefore, the predicted noise level impact also meets the
requirements of Policy DC3 (Noise) of the Cumbria Minerals & Waste Local Plan 2015-2030.
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8.3 Uncertainty
Section 10 of BS4142: 2014 states the following with regards to uncertainty:

‘... Consider the level of uncertainty in the data and associated calculations. Where the level of uncertainty
could affect the conclusion, take reasonably practicable steps to reduce the level of uncertainty. Report

the level and potential effects of uncertainty...’

In accordance with the requirements of BS4142, Sol has undertaken the following steps to limit the level of

uncertainty in the acoustic assessment:

1. All noise measurements have been carried out using Class 1 Precision Grade noise mounting equipment
(confirming to BS EN 61672-1:2013 standards). All noise measuring instruments have traceable

laboratory calibration certification.

2. Allnoise measurements were accompanied by continuous meteorological measurements as conducted
at Noise Measurement Position 2 in order to ensure that the measurement data was not adversely

affected by unfavourable weather conditions.

3. Calculations have been conducted in line with appropriate and nationally recognised acoustic standards
(1ISO 9613-2, BS12354: 2000), and using proprietary 3D noise modelling software, CadnaA.

4. The assessment assumes downwind propagation in all cases as this represents the worst case.
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8.4 Outline Noise Control Methodologies Review

In terms of potentially available noise control methodologies, these are as follows (in outline, high level terms):

(a)

(c)

(e)

CHP (casing/enclosure): Potential to enhance the proprietary acoustic enclosure specifications,
including in terms of acoustic doors, cooling air intake attenuator/louvres and discharge air

attenuator/louvres.

CHP Coolers: Potential to use “over-sized" plant (e.g. with larger, reduced speed fans with lower noise
levels, inverter speed control efc.), potential use of aerofoil axial fans in combination with bespoke

attenuators and/or inherently quiet/reduced noise fan types/’noise kits” offered by plant manufacturers.

Thermal Oxidiser: Acoustic enclosure of fans (e.g. Induced Draught fan), duct attenuators potentially
fitted, optimal sizing of all associated ductwork to reduce gas flowrate velocities, potential use of

acoustic cladding systems and/or acoustic hoods/enclosures.

ETGas EV9-DB units: Acoustic enclosure of high noise plant elements (e.g. blowers, fans etc.),
potential use of localised acoustic hoods, acoustic cladding (e.g. to high noise ductwork), reduced noise

conveyance systems etc.

Exhaust Stack Outlet: Bespoke splitter attenuator fitted immediately upstream of exhaust stack
(suitably engineered for required operating conditions and optimised for low static pressure loss,

complete with gas flow guide vanes etc.). Potential use of in-stack attenuating “pod” device.

Substation: Potential use of reduced noise transformers (e.g. ONAN in preference to ONAF

transformer units where practicable and appropriate), potential acoustic screening measures.
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CONCLUSION

Sol has been appointed to provide an environmental noise impact assessment for the proposed Advanced
Thermochemical Recycling Plant, which is proposed to be located within the Kingmoor Park Rockcliffe Estate,
Rockcliffe, Carlisle, Cumbria, CA6 4RW.

The pre-existing environmental noise climate has been determined by direct measurement at the existing noise
sensitive receptors (NSRs). Using this benchmark environmental noise measurement data, it has been possible
to set appropriate environmental noise limits for the proposed Facility, all as based on applicable
BS 4142:2014+A1: 2019 guidance.

The maximum permitted environmental noise emissions applicable to the operation of the Facility as a whole,
and also to individual plant items, have been quantified and set out herein. These mandatory plant noise limits
form the basis of the 3D computer noise model of the Facility as constructed by Sol for the purposes of this

acoustic assessment, all as using proprietary “CadnaA” 3D noise modelling software.

It is the conclusion of this environmental noise impact assessment that the total, aggregate
environmental noise impact arising from the proposed operation of the Facility does not result in an
“adverse” noise impact at the worst affected noise sensitive receptors, all as assessed in accordance

with British Standard BS4142: 2014+A1: 2019, provided that the maximum permitted individual plant

noise limits as specified herein are not exceeded in any instance.

The predicted noise level impact also meets the requirements of Policy DC3 (Noise) of the Cumbria Minerals &
Waste Local Plan 2015-2030.

A high level review of example noise control methodologies (per major plant type) has also been provided.
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APPENDIX A
GLOSSARY OF ACOUSTIC TERMS

Term Abbreviation Description

) A scale for comparing the ratios of two quantities, including sound pressure
Decibel dB
and sound power.

A-weightin dB(A) The unit of sound level, weighted according to the A-scale, which takes into
gnting account the change in sensitivity of the human ear at varying frequencies.

A measure of the sound pressure at a particular location. Typically expressed
Sound Pressure Level Lo in dB(A) referenced to 2x10°% Pascals.

. . The steady level of sound over a prescribed period of time which would contain
Equivalent Continuous

Sound Level Lpeqr the same total sqund energy as the actual_ﬂuctua_tmg noise under
consideration in the same period of time.
. The level of noise exceeded for a percentage of the time period being
Statistical Sound Levels Laro and Lago sampled, namely 10% or 90%, respectively.
Backaround Sound Level L The A-weighted sound pressure level of the residual noise at the assessment
9 AT position that is exceeded for 90% of the time period being sampled.

The maximum sound or noise level determined with instrumentation set to
Maximum Sound Level Lamax either a fast time weighting, L., OF @ slow time weighting, Lagna. 85
occurring during the time period being sampled.

A measure of the total sound energy radiated from a source. Like sound

Sound Power Level Lo pressure levels, this is also expressed in dB(A) terms, but it is referenced to
1x102w.
Broadband Sound sampled over a wide range of frequencies.

Sound sampled over a specific, restricted frequency range. Used to ascertain
Narrow band the amplitude and significant of individual, audible tones, and to assist in

identifying particular sources of noise within a complex, multi-source
soundscape environment.

. Totally encompassing sound in a given situation at a given time, usually
Ambient Sound Lear composed of sound from many sources, both near and far.

Specific Sound Level Leq The Equivalent Continuous A-Weighted Sound Level at an assessment
P T position produced by a specific sound over a given reference time interval, Tr

Rating Level L The Specific Sound Level plus any adjustment for the acoustic characteristic
9 ATt features of the noise (e.g. intermittency, tones etc.).

The ambient sound remaining at given position in a given situation, when the
Residual Noise Laeqt specific sound source is suppressed to such an extent that it no longer
contributes to the ambient sound.

The reduction in sound energy when transmitted through a panel or similar

Sound Reduction Index SRI planar element, typically used in relation to single octave or one-third octave
frequency band values.

Weighted Sound Reduction R The Sound Reduction Index expressed as a single figure, as expressed
Index v against a reference curve.
. . Reduction in acoustic energy resuiting from the insertion of a noise control
Dynamic Insertion Loss DiL A
element (e.g. an attenuator, acoustic enclosure etc.).

Noise measuring location that is free from the presence of sound reflecting
Free Field objects (except the ground), usually taken to mean being at least 3.5 metres
distance from refiective surface(s) or greater.

Page 32 of 48



NORTH WEST REGENERATION LTD ‘
ENVIRONMENTAL NOISE IMPACT ASSESSMENT .
P2238-REP01-REV |-BDH sol

acoustics

APPENDIX B
NOISE SURVEY DETAILS AND SUMMARY RESULTS

LOCATION
North West Recycling, Carlisle

DATES, TIMES, AND WEATHER CONDITIONS

Daytime Night Time
(07:00 hours — 23:00 Hours) (23:00 hours — 07:00 hours)
Date ) ) Mgan ) i Mgan
Temp, °C r?m?r'n?r’n Di‘rlzlcnt‘ijon sv:é'éﬂ, Temp, °C :1:1'/1?’1 Di‘r’:'cr;?on sv::ar:a:,
ms-! ms™*
06/10/2023 17 0.0 SW 1.8 16 0.6 SW 1.8
07/10/2023 15 0.0 SW 1.2 12 0.0 E 0.6
08/10/2023 16 0.0 NW 0.5 16 0.0 SwW 0.8
09/10/2023 16 0.0 NW 0.7 13 0.0 E 0.3
10/10/2023 15 0.0 SE 0.3 - - - -

PERSONNEL
Chris Downing MMath — Sol Acoustics

INSTRUMENTATION

Measurement Position 1

01dB Cube Sound level meter (serial no. 12070)

01dB Pre22 Microphone preamplifier (serial no. 1915040)
GRAS 40CD Microphone capsule (serial no. 288057)
01dB Cal21 acoustic calibrator (serial no. 34675320)

Measurement Position 2

01dB Cube Sound level meter (serial no. 11348)

01dB Pre22 Microphone preamplifier (serial no. 1805362)
GRAS 40CD Microphone capsule (serial no. 260642)
01dB Cal21 acoustic calibrator (serial no. 34675320)
Vaisala WXT520 Weather Station

METHODOLOGY

Before and after the measurements the noise monitoring equipment was calibrated to an accuracy of +0.1dB

using the Cal 21 Calibrator. The calibrator produces a sound pressure level of 94dB re 2 x 10-5Pa @ 1kHz.
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Graphs B1 and B2 summarises the broadband A-weighted results obtained at Measurement Position 1 and 2,

respectively.
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APPENDIX C
ENVIRONMENTAL NOISE MODELLING RESULTS
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Figure C1: Predicted daytime Laeq 1our Specific Sound Level from the installation, at 4 metres grid height (Google 2024)
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HGV 21.2
CHP cooler 11.2
CHP cooler 111
EV9-DB ATR side 11.0
EVS-DB ATR end 10.6
EV9-DB ATR side 10.6
EV9-DB ATR end 10.2
Stack Outlet 10.0
EV9-DB ATR roof 9.8
EV9-DB ATR roof 9.7
CHP cooler 9.0
CHP side 8.7
Thermal Oxidiser 6.5
CHP end 5.6
EV9-DB ATR side 51
EV9-DB ATR side 4.7
CHP end 32
CHP roof 24
CHP end 2.0
CHP roof 1.2
CHP end 0.8
EV9-DB ATR end 04
CHP roof 0.0
CHP end -1.2
Substation -1.3
EV9-DB ATR end 2.4
CHP end 2.6
CHP side -5.3
Total 244
Table C1: A. Housing at Shapwath

Specific Sound Levels, daytime

CHP cooler 11.2
CHP cooler 11.1
EV9-DB ATR side 11.0
EV9-DB ATR end 10.6
EV9-DB ATR side 10.6
EV9-DB ATR end 10.2
Stack Outlet 10.0
EV9-DB ATR roof 9.8
EV9-DB ATR roof 9.7
CHP cooler 9.0
CHP side 8.7
Thermal Oxidiser 6.5
CHP end 56
EV9-DB ATR side 5.1
EV9-DB ATR side 4.7
CHP end 3.2
CHP roof 24
CHP end 2.0
CHP roof 1.2
CHP end 0.8
EV9-DB ATR end 0.4
CHP roof 0.0
CHP end -1.2
Substation -1.3
EV9-DB ATR end -24
CHP end -2.6
CHP side 5.3
HGV -
Total 21.6
Table C2: A. Housing at Shapwath

Specific Sound Levels, night time
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CHP cooler 17.0
EV9-DB ATR side 16.1
EVS-DB ATR end 15.4
Stack Outlet 15.1
EV9-DB ATR roof 14.6
EV9-DB ATR roof 14.3
CHP cooler 14.2
EV9-DB ATR side 12.7
CHP cooler 124
EVS-DB ATR end 12.3
Thermal Oxidiser 11.1
CHP end 10.6
EVS-DB ATR end 8.0
CHP side 8.0
CHP end 7.9
CHP side 6.6
EVS-DB ATR side 5.7
Substation 5.6
EVS-DB ATR side 55
CHP end 52
CHP roof 5.1
EV9-DB ATR end 4.0
CHP roof 2.8
CHP roof -0.2
CHP end -0.9
CHP end -3.0
CHP end -3.6
Total 28.6
Table C3: B. Meldrun House

Specific Sound Levels, daytime

CHP cooler 17.0
EV9-DB ATR side 16.1
EV9-DB ATR end 154
Stack Outlet 15.1
EVS-DB ATR roof 14.6
EVS8-DB ATR roof 14.3
CHP cooler 14.2
EV9-DB ATR side 12.7
CHP cooler 12.4
EV9-DB ATR end 123
Thermal Oxidiser 11.1
CHP end 10.6
EV9-DB ATR end 8.0
CHP side 8.0
CHP end 7.9
CHP side 6.6
EVS-DB ATR side 57
Substation 5.6
EV9-DB ATR side 55
CHP end 52
CHP roof 5.1
EV9-DB ATR end 4.0
CHP roof 2.8
CHP roof -0.2
CHP end -0.9
CHP end -3.0
CHP end -3.6
HGV -
Total 256
Table C4: B. Meldrun House

Specific Sound Levels, night time
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RHGV 254 Thermal Oxidiser 19.6
Thermal Oxidiser 19.6 CHP cooler 191
CHP cooler 19.1 CHP cooler 19.0
CHP cooler 19.0 CHP cooler 19.0
CHP cooler 19.0 EV9-DB ATR side 18.1
EV9-DB ATR side 18.1 EV9-DB ATR end 17.7
EV9-DB ATR end 17.7 EVS-DB ATR end 17.2
EV9-DB ATR end 17.2 Stack Outlet 16.9
Stack Outlet 15.9 EV9-DB ATR roof 15.6
EVS-DB ATR roof 15.6 EV9-DB ATR roof 15.2
EV8-DB ATR roof 15.2 CHP side 14.0
CHP side 14.0 EVS-DB ATR end 125
EV9-DB ATR end 12.5 CHP end 11.7
CHP end 11.7 CHP end 11.6
CHP end 11.6 CHP end 11.5
CHP end 11.5 EV9-DB ATR side 11.4
EV9-DB ATR side 11.4 Substation 9.6
Substation 9.6 CHP side 95
CHP side 9.5 EV9-DB ATR end 8.8
EV9-DB ATR end 8.8 CHP roof 8.5
CHP roof 8.5 CHP roof 8.5
CHP roof 8.5 CHP roof 8.2
CHP roof 8.2 EVY-DB ATR side 55
EV9-DB ATR side 55 EV9-DB ATR side 53
EV9-DB ATR side 53 CHP end 04
CHP end 0.4 CHP end 04
CHP end 04 CHP end 04
CHP end 0.4 HGV -
Total 30.5 Total 28.9
Table C5: C Housing at Rockcliffe Table C6: C. Housing at Rockcliffe
Specific Sound Levels, daytime Specific Sound Levels, night time
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HGV 29.0 CHP cooler 24.7
CHP cooler 247 CHP cooler 23.2
CHP cooler 232 CHP cooler 222
CHP cooler 22.2 Thermal Oxidiser 20.6
Thermal Oxidiser 206 CHP side 20.6
CHP side 20.6 EV9-DB ATR side 19.5
EV9-DB ATR side 19.5 CHP end 19.2
CHP end 18.2 Stack Outlet 19.1
Stack Outiet 19.1 EV9-DB ATR end 18.8
EVS-DB ATR end 18.8 EV9-DB ATR end 17.5
EV9-DB ATR end 175 CHP end 16.7
CHP end 16.7 EVS-DB ATR roof 16.5
EV9-DB ATR roof 16.5 EV9-DB ATR roof 15.7
EVS-DB ATR roof 15.7 CHP end 15.3
CHP end 15.3 EV9-DB ATR side 14.9
EVZ-DB ATR side 14.9 CHP roof 12.6
CHP roof 12.6 CHP roof 12.3
CHP roof 12.3 CHP roof 12.3
CHP roof 12.3 EV9-DB ATR end 9.6
EV9-DB ATR end 9.6 EV9-DB ATR side 7.8
EV9-DB ATR side 7.8 EV9-DB ATR side 7.5
EV9-DB ATR side 7.5 CHP side 75
CHP side 7.5 CHP end 74
CHP end 7.4 EV9-DB ATR end 6.3
EVS-DB ATR end 6.3 Substation 44
Substation 4.4 CHP end 4.3
CHP end 4.3 CHP end 37
CHP end 37 HGV -

Total 33.7 Total 32.0

Table C7: Housing at Bankend Farm Table C8: Housing at Bankend Farm

Specific Sound Levels, daytime

Specific Sound Levels, night time
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HGV ) 26.5 CHP cooler 17.9
CHP cooler 17.9 Thermal Oxidiser 17.9
Thermal Oxidiser 17.9 CHP cooler 17.4
CHP cooler 17.4 CHP cooler 17.2
CHP cooler 17.2 CHP side 15.5
CHP side 15.5 EVY-DB ATR side 15.0
EVS-DB ATR side 15.0 Stack Outlet 147
Stack Outlet 14.7 EVG-DB ATR end 14.4
EVS-DB ATR end 144 EV9-DB ATR end 13.8
EV9-DB ATR end 13.8 EV9-DB ATR roof 12.2
EVS-DB ATR roof 12.2 EV9-DB ATR roof 10.9
EV9-DB ATR roof 10.9 CHP end 10.4
CHP end 10.4 CHP end 9.5
CHP end 9.5 CHP end 94
CHP end 9.4 EV9-DB ATR side 8.7
EV9-DB ATR side 8.7 EV9-DB ATR end 7.8
EVS-DB ATR end 7.8 CHP roof 6.9
CHP roof 6.9 CHP roof 6.7
CHP roof 6.7 CHP roof 6.7
CHP roof 6.7 CHP side 4.4
CHP side 44 EV9-DB ATR end 34
EV9-DB ATR end 34 EV9-DB ATR side 3.1
EV9-DB ATR side 3.1 CHP end 31
CHP end 31 EV9-DB ATR side 29
EV9-DB ATR side 29 CHP end 1.2
CHP end 1.2 CHP end 0.9
CHP end 0.9 Substation 0.7
Substation 07 HGV -
Total 29.7 Total 26.8
Table C9: E. Housing at Holme View Table C10: E. Housing at Holme View

Specific Sound Levels, daytime

Specific Sound Levels, night time
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NOISE SOURCE SCHEDULE
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Company Details

Name of Organisation: Sol Acoustics Limited
Status: Private Limited Company
Address: Unit 11, Brunel Court,
Gadbrook Park
CW9 7LP
Telephone Number: 01565 632535
E-Mail: info@solacoustics co.uk
Nature of Business: Acoustic Consultancy

Company Registration Number: 4218702

Key Technical Personnel & Qualifications

Institute of Acoustics Diploma (with additional modules), MIOA

BSc (Hons), MIOA

MMaths

Company Accreditations

Sol Acoustics is a member of The Association of Noise Consultants (ANC) and is qualified to
perform sound insulation testing under the ANC's accredited testing scheme to demonstrate

compliance with the requirements of Approved Document E of the Building Regulations.
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-XECUTIVE SUMMARY

Sol Environment Ltd has been commissioned by North West Regeneration Ltd to undertake an air quality
assessment for a proposed waste recycling facility on land at the Kingmoor Park Rockcliffe Estate, Carlisle.
The facility will be located on a vacant plot within the estate. The facility has been designed to process
approximately 24,000 tonnes of pelletised solid recovered fuels per annum. The fuel for the proposed

development will be generated by the adjacent North West Recycling Facility.

The assessment is provided to support a planning application for the gasification plant and embedded
Combined Heat and Power (CHP) facility. The gasification process will produce clean synthesis gas that
will be used to generate low carbon heat and power directly through the co-located CHP plant. The
construction of the CHP plant will enable the ‘switching off’ and removal of the existing diesel-powered
generators that provide the parasitic power requirements of the wider North West Recycling facility and
displace the reliance of fossil fuels at the site. The initial assessment of operational impacts considers the
impact of the facility alone and does not consider the benefit associated with the removal of the existing
diesel-powered generators and is representative of worst-case conditions. In reality, the emissions from
the proposed development will be partially offset by the decommissioning of the diesel generators. The
impact of the decommissioning of the diesel generators is considered in the cumulative impact

assessment.

The impact of construction activities has been assessed using the IAQM construction dust guidance. The
assessment concluded that there would be negligible risk for dust annoyance and human health impacts.

Therefore, additional mitigation measures would not be required to minimise any construction impacts.

During construction and operation, the number of vehicle movements generated by site activities are well
below the Institute of Air Quality Management (IAQM) planning guidance for requiring a detailed
assessment of traffic emissions. Therefore, it is concluded that a detailed traffic-related air guality

assessment is not required.

Detailed dispersion modelling has been undertaken to determine potential impacts arising from the
proposed development. Maximum predicted concentrations are compared with the relevant Air Quality
Objectives (AQQ) and Environmental Assessment Levels (EALs) for the protection of human health. The
significance of the air quality impacts have been assessed using criteria provided by the Institute of Air
Quality Management’s (IAQM) planning guidance. The assessment has considered the impact of emissions

on human receptors and sensitive habitat sites.

There are two European habitat sites within 10 km and four locally designated sites within 2 km. Therefore,

the impact of airborne emissions on habitat sites has been assessed.

For human health, the maximum impact of pollutant emissions from the site is considered ‘not significant’

on the basis of the IAQM’s planning guidance.
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The impact of emissions from the proposed development on the identified habitat sites was also
determined and assessed as potentially significant compared with existing background conditions and
relevant critical levels and critical loads where the CHP plant is considered alone. However, the impact

was assessed as neutral or beneficial when the decommissioning of the existing diesel generators is taken
into consideration.
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1. INTRODUCTION

1.1. Purpose of the Assessment

Sol Environment Ltd has been commissioned by North West Regeneration Ltd to undertake an air quality
assessment for a proposed Gasification plant on land at Kingmoor Park Rockcliffe Estate, Carlisle. The
facility will be located on a vacant plot within the estate. The facility has been designed to process
approximately 24,000 tonnes of pelletised solid recovered fuels per annum. The fuel for the proposed

development will be generated by the adjacent North West Recycling facility.

The assessment is provided to support a planning application for the gasification plant and embedded
Combined Heat and Power (CHP) facility. The gasification process will produce clean synthesis gas that
will be used to generate low carbon heat and power directly through the co-located CHP plant. The
construction of the CHP plant will enable the ‘switching off' and removal of the existing diesel-powered
generators that provide the parasitic power requirements of the wider North West Recycling facility and
displace the reliance of fossil fuels at the site. In addition, the waste to be treated at the facility wifl be
transferred from the North West Recycling facility and therefore there will be minimal direct operational

traffic to the proposed development site.

The initial assessment of operational impacts considers the impact of the Gasification facility alone and
does not consider the benefit associated with the removal of the existing diesel-powered generators and
is representative of worst-case conditions. In reality, the emissions from the proposed development will
be partially offset by the decommissioning of the diesel generators. A cumulative assessment is also
provided which takes into account additional emissions associated with the Fortum Carlisle Energy from
Waste Plant at Kingmoor Park Industrial Estate as well as the benefit associated with the decommissioning

of the on-site diesel generators.
The proposed facility would comprise the following main elements:

e Feedstock Storage;

e ETGAS EV9-DB Advanced Thermal Recycling Unit;
e (Gas CHP Engines;

e Continuous Emissions Monitoring System Kiosk;
e Thermal Oxidiser

e Stack;

e Office and Welfare Block;

e LV Distribution Panel; and

e Transformer.

The proposed development site is located approximately 2.5 km to the northwest of the outskirts of

Carlisle, Cumbria. The site location is to the east of the Kingmoor Park Rockcliffe Estate. The location of
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the facility is presented in Figure 1.1. The area surrounding the site is a mix of light industrial use within
the estate but the estate itself is located in a rural setting. The nearest residential receptor is located to

the south of the site at a distance of approximately 210 m from the site boundary.

The site is located within the administrative area of Cumberland Council (formerly Carlisle City Council,
CCC). The former CCC administrative area currently has four Air Quality Management Areas (AQMAs).
These are all located within Carlisle, the nearest being on Brampton Road to the north of the city centre
at a distance of 5.2 km southeast of the site. Therefore, the proposed development site is not located
within or close to an AQMA.

Emissions to air from the combustion unit will be via a 23 m single multi-flue stack. The stack will include

four flues {three for each of the CHP sources and one for a thermal oxidiser).

1.2. Scope of the Assessment

The potential air quality impacts arising from the proposed development are as follows:

e construction impacts including construction dust and emissions from on-site construction plant;

o traffic-related air quality impacts from vehicles accessing the proposed development during
construction and operation;

o the generation of odours and off-site odour annoyance; and

e emissions to air from the CHP plant.

Impacts associated with the construction of the proposed development have been assessed using the

Institute of Air Quality Management (JAQM) construction dust methodology.

Guidance is provided by the JAQM and Environmental Protection UK (EPUK) on indicative criteria for
requiring a detailed traffic-related air quality assessment in their Land-use Planning Development Control:
Planning for Air Quality (January 2017) . For sites that are not located within an air quality management
area (AQMA), these are 500 light duty vehicles (LDVs) AADT (annual average daily traffic) and/or 100 heavy
duty vehicles (HDVs) AADT. Within an AQMA, these are reduced to 100 LDV and/or 25 HDV. The site is
not located within an AQMA. During construction, traffic accessing the site will be very variable but will
not exceed the IAQM criteria for requiring a detailed assessment. The change in operational traffic will be
negligible and substantially below the IAQM criteria for requiring a detailed assessment. Therefore, a
detailed assessment of traffic-related air quality impacts for the operation of the proposed development

is not required.

1 Land-Use Planning & Development Control: Planning for Air Quality, EPUK and |AQM (January 2017)
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The proposed development is utilising pre-processed pelletised fuels from the adjacent North West
Recycling site, which are not considered to be odorous. Plans for storing pellets within Unit B will be in
compliance with the current Fire Prevention Plans which forms part of the North West Recycling
environmental permit for storing loose SRF. There are no plans for storing the feedstock on the proposed
gasification site, apart from in the enclosed feed trailers. The pellets will be loaded into the feed trailers
inside the Unit B building and transported to the gasification site during normal NWR operational hours.

Due to this, odour has been scoped out of this application.

Operational impacts associated with the CHP plant have been assessed using a dispersion model to predict
the impact at ground level utilising five years of meteorological data from the Carlisle meteorological
observing station (2015 to 2019). This has considered the impact on human health and sensitive habitat

sites.

As a Small Waste Incineration Plant (SWIP), emissions to air from the combustion unit will be governed by
the Industrial Emissions Directive (IED)?, which requires adherence to emission limits for the following

pollutants:

e nitrogen oxides (NOx as NO;);

e carbon monoxide;

e total dust (as PMipand PMys);

e gaseous and vaporous organic substances, expressed as total organic carbon;
s sulphur dioxide;

e hydrogen chloride;

e hydrogen fluoride;

e twelve trace metals; and

e dioxins and furans.

The assessment has also considered emissions of polycyclic aromatic hydrocarbons (PAH, as
benzo[a]pyrene) and polychlorinated biphenyls (PCBs). The syngas from the process is ultra-clean and
with combustion control no additional NOy control is required to meet the SWIP emission limits for NO,.
Therefore, there is no need for additional control and there would be negligible ammonia (NH3) emissions.

Therefore, ammonia emissions have not been included in the assessment.

Therefore, the air quality assessment has considered construction impacts associated with the proposed

development and emissions to air from the CHP plant during operation.

A glossary of common air quality terminology is provided in Appendix A.

2 The Industrial Emissions Directive, 2010/75/EU
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2 LEGISLATION AND POLICY

2.1. The European Directive on Ambient Air and Cleaner Air for Europe

European Directive 2008/50/EC of the European Parliament and of the Council of 21st May 2008, sets
legally binding Europe-wide limit values for the protection of public health and sensitive habitats. The
Directive streamlines the European Union’s air quality legislation by replacing four of the five existing Air

Quality Directives within a single, integrated instrument.

The pollutants inciuded are sulphur dioxide {(SO;), nitrogen dioxide (NO;), particulate matter of less than
10 micrometres (umj in aerodynamic diameter (PMy), particulate matter of less than 2.5 um in
aerodynamic diameter (PMss), fead (Pb), carbon monoxide (CO), benzene (CsHs), ozone (O3s), polycyclic

aromatic hydrocarbons (PAHs), cadmium (Cd), arsenic {As), nickel (Ni) and mercury (Hg).

2.2. Air Quality Strategy for England, Scotland, Wales and Northern ireland

The Government's policy on air quality within the UK is set out in the Air Quality Strategy for England,
Scotland, Wales and Northern Ireland published in July 2007, pursuant to the requirements of Part IV of
the Environment Act 1995. The Air Quality Strategy sets out a framework for reducing hazards to health
from air pollution and ensuring that international commitments are met in the UK. The Air Quality Strategy

is designed to be an evolving process that is monitored and regularly reviewed.

The Air Quality Strategy sets standards and objectives for ten main air pollutants to protect health,
vegetation and ecosystems. These are benzene (CsHs), 1,3-butadiene {CaH¢), carbon monoxide (CO), lead
{Pb), nitrogen dioxide (NO;), particulate matter (PMig, PM.s), sulphur dioxide (50;), ozone (Os) and

polycyclic aromatic hydrocarbons (PAHs).

The air quality standards are long-term benchmarks for ambient pollutant concentrations which represent
negligible or zero risk to health, based on medical and scientific evidence reviewed by the Expert Panel on
Air Quality Standards (EPAQS) and the World Health Organisation (WHO). These are general concentration
limits, above which sensitive members of the public {e.g. children, the elderly and the unwell) might

experience adverse health effects.

The air quality objectives are medium-term policy-based targets set by the Government which take into
account economic efficiency, practicability, technical feasibility and timescale. Some objectives are equal
to the EPAQS recommended standards or WHO guideline limits, whereas others involve a margin of

tolerance, i.e. a limited number of permitted exceedances of the standard over a given period.

3 The Air Quality Strategy for England, Scotland, Wales and Northern Ireland - july 2007
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For some pollutants there is both a long-term {annual mean) standard and a short-term standard. In the
case of nitrogen dioxide (NO;), the short-term standard is for a 1-hour averaging period, whereas for fine
particles (PMuo) it is for a 24-hour averaging period. These periods reflect the varying impacts on health
of differing exposures to pollutants {e.g. temporary exposure on the pavement adjacent to a busy road,

compared with the exposure of residential properties adjacent to a road).

2.3. Air Quality (England) Regulations

Many of the objectives in the Air Quality Strategy were made statutory in England with the Air Quality
(England) Regulations 2000 and the Air Quality (England) (Amendment) Regulations 2002° (the
Regulations) for the purpose of Local Air Quality Management (LAQM).

The Air Quality Standards (England) Regulations 2010° have adopted into UK law the limit values required
by EU Directive 2008/50/EC” and came into force on the 10th June 2010. These regulations prescribe the
‘relevant period’ (referred to in Part 12V of the Environment Act 1995) that local authorities must consider
in their review of the future quality of air within their area. The regulations also set out the air quality

objectives to be achieved by the end of the ‘relevant period’.

Ozone is not included in the Regulations as, due to its transboundary nature, mitigation measures must

be implemented at a national level rather than at a local authority level.

The environmental assessment levels (EALs), air quality objectives (AQOs) for the pollutants considered in

the assessment are presented in Appendix B.

2.4. The Environmental Targets (Fine Particulate Matter) (England) Regulations 2023

The Environmental Targets (Fine Particulate Matter) (England) Regulations 20238 sets two legally binding
environmental targets for air quality relating to the reduction of levels of fine particulate matter (PM3s) in
ambient air: one with the purpose of reducing PMss in locations where concentrations are highest, the
annual mean concentration target (“AMCT”); and a second with the purpose of reducing average exposure
across the country, the population exposure reduction target {(“PERT”). This instrument establishes for
each target the level to be achieved and the date for its achievement, as well as making provision about

monitoring, measurement, and calculation to assess whether the targets are met.

4 The Air Quality (England} Regulations 2000 - Statutory Instrument 2000 No.928

5 The Air Quality (England) (Amendment) Regulations 2002 - Statutory Instrument 2002 No.3043

6 The Air Quality Standards Regulations 2010 — Statutory Instrument 2010 No. 1001

7 Directive 2008/50/EC of the European Parliament and of the Council of 21st May 2008, on ambient air quality and cleaner air for Europe
8 The Environmental Targets (Fine Particulate Matter) (England) Regulations 2023 - Statutory Instrument 2023 No. 96
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This instrument satisfies the requirement in section 1(2) of the Environment Act 2021 (“the Environment
Act”) for government to set at least one target in the priority area of air quality and section 2 of the

Environment Act to set a target in respect of the annual mean level of PM; s in ambient air.

2.5. Local Air Quality Management (LAQM)

Part IV of the Environment Act 1995 also requires local authorities to periodically review and assess the
quality of air within their administrative area. The Reviews have to consider the present and future air
quality and whether any air quality objectives prescribed in the Regulations are being achieved or are likely

to be achieved in the future.

Where any of the prescribed air quality objectives are not likely to be achieved the authority concerned

must designate that part an Air Quality Management Area (AQMA).

For each AQMA, the local authority has a duty to draw up an Air Quality Action Plan (AQAP) setting out
the measures the authority intends to introduce to deliver improvements in local air quality in pursuit of
the air quality objectives. Local authorities are not statutorily obliged to meet the objectives, but they

must show that they are working towards them.

The Department for Environment, Food and Rural Affairs (Defra) has published technical guidance for use
by local authorities in their Review and Assessment work®. This guidance, referred to in this chapter as

LAQM.TG(22), has been used where appropriate in the assessment.

Cumberland Council’s most recent assessment of air quality for the Carlisle Area is provided in the 2023
Air Quality Annual Status Report!® which provides a summary of monitoring data for 2022. The former
Carlisle City Council had previously designated six areas as AQMA, two of these were revoked in 2019 and
there are four that remain: AQMA 1 (Brampton Road); AQMA 2 (Currock Street); AQMA 4 (Bridge Street);
and AQMA 4 (Dalston) Road). These are all located within Carlisle City and the nearest (AQMA 1) is located
approximately 5.2 km to the southeast of the proposed development site and has been designated for the
exceedance of the annual mean air quality objective for nitrogen dioxide. The ASR states that recent

monitoring since 2018 suggests that revocation could be considered for this AQMA.

9 Department for Environment, Food and Rural Affairs {Defra), (2022): Part IV The Environment Act 1995 Local Air Quality Management Review
and Assessment Technical Guidance LAQM.TG(22).
10 Cumberland Council {Carlisle Area) 2023 Air Quality Annual Status Report {ASR), August 2023
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2.6. Local Policy

Carlisle District Local Plan 2015 to 2030

Policy CM 5 —Environmental and Amenity Protection states that ‘The Council will only support development
which would not lead to an adverse impact on the environment or health or amenity of future or existing

occupiers.’ In relation to air quality, the policy states that development will not be permitted where:

‘it would generate or result in exposure to, either during construction or on completion,
unacceptable levels of pollution (from contaminated substances, odour, noise, dust, vibration,
light and insects) which cannot be satisfactorily mitigated within the development proposal or

by means of compliance with planning conditions’

Paragraph 8.24 states that ‘Developers must have regard to the air quality implications of new
developments. Large new developments may require the preparation of an Air Quality Impact Assessment
to accompany the planning application.’....."Developers must consider all aspects of the development
including emissions to air and the increased traffic volume that the development generate. Planning

applications should include mitigation measures to offset the negative impact.

Cumbria Minerals and Waste Local Plan {September 2017)

In relation to air quality Policy DC2 General Criteria of the Cumbrian Minerals and Waste Local plan states

that ‘minerals and waste proposals must, where appropriate, demonstrate that:

a. assessments have been carried out, the relevant scope of which have been agreed in
advance with the planning authority, and proposals have been designed to address, where
relevant, impacts on the natural and historic environment or human health;

b. the proposal would not give rise to significant adverse impacts upon local air quality,
particularly within an Air Quality Management Area (AQMA) designated by the district

authority;”

Policy DC6 Cumulative Environmental Impacts states that ‘Cumulative impacts of minerals and waste
development proposals will be assessed in the light of other land-uses in the area.’ In relation to air quality

‘Where appropriate, considerations will include:

a. all environmental aspects including habitats and species, visual impact, landscape
character, cultural heritage, noise, air quality, ground and surface water resources and
quality, agricultural resources and flood risk;

b. theimpact of processing and other plant;’
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2.7. National Planning Policy Framework

The National Planning Policy Framework (NPPF) !!sets out the Government’s planning policies for England

and how these are expected to be applied.

In conserving and enhancing the natural environment, the NPPF states that (Paragraph 174) ‘preventing
new and existing development from contributing to, being put at unacceptable risk from, or being adversely
affected by, unacceptable levels of soil, air, water or noise pollution or land instability. Development should,

wherever possible, help to improve local environmental conditions such as air and water quality.’

The NPPF also states that (Paragraph 186) ‘planning policies and decisions should sustain and contribute
towards compliance with relevant limit values or national objectives for pollutants, taking into account the
presence of Air Quality Management Areas and Clean Air Zones, and the cumulative impacts from
individual sites in local areas. Opportunities to improve air quality or mitigate impacts should be identified,
such as through traffic and travel management, and green infrastructure provision and enhancement. So
far as possible these opportunities should be considered at the plan-making stage, to ensure a strategic
approach and limit the need for issues to be reconsidered when determining individual applications.
Planning decisions should ensure that any new development in Air Quality Management Areas and Clean

Air Zones is consistent with the local air quality action plan.’

Paragraph 188 of the NPPF states that ‘the focus of planning policies and decisions should be on whether
proposed development is an acceptable use of land, rather than the control of processes or emissions
(where these are subject to separate pollution control regimes). Planning decisions should assume that
these regimes will operate effectively. Equally, where a planning decision has been made on a particular
development, the planning issues should not be revisited through the permitting regimes operated by

pollution control authorities.”

2.8. EPUK and IAQM Land Use Planning and Development Control

Environmental Protection UK (EPUK) & Institute of Air Quality Management (IAQM) published the Land
Use Planning and Development Control Air Quality guidance in January 2017*? to provide guidance on the
assessment of air quality in relation to planning proposals and ensure that air quality is adequately

considered within the planning control process.

The main focus of the guidance is to ensure all developments apply good practice principles to ensure
emissions and exposure are kept to a minimum. It also sets out criteria for identifying when a more

detailed assessment of operational impacts is required, guidance on undertaking detailed assessments

11 Ministry of Housing, Communities & Local Government: National Planning Policy Framework (2021)

12EpUK & IAQM. Land-use Planning and Development Control: Planning for Air Quality, January 2017
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and criteria for assigning the significance of any identified impacts. This guidance has been used within

this assessment.

2.9. Industrial Emissions Directive

The Industrial Emissions Directive (2010/75/EU) came into force on the 6th January 2011, replacing the
seven existing Directives, including the Waste Incineration Directive (WID) and Large Combustion Plant

Directive (LDPD), implemented through the Environmental Permitting Regulations (EPR).

The aim of the new Directive is to simplify the existing legislation and reduce administrative costs, whilst
maintaining a high level of protection for the environment and human health. Permits will still be issued
under EPR; however existing and new sites will be required to comply with the requirements of the IED,

which places greater emphasis on new plant best available technology (BAT).

The IED has been transposed into UK law via the Environmental Permitting (England and Wales)
(Amendment) Regulations 2013 (SI 2013 No, 390), which came into force on 27 February 2013.

The design and operation of all new waste incineration facilities must ensure compliance with emission

limit values (ELVs) set out in the |ED; these ELVs are summarised in Table 2.1.

Table 2.1: IED Erussion Limits (mg/Nm?)

- 'Fh'lll.im‘l . | ELY (Referenced to 11% O))
Daily Average

Total dust 10
Total organic carbon (TOC) 10
Hydrogen chloride (HCI) 10
Hydrogen fluoride (HF) 1
Sulphur dioxide (SO») 50
Oxides of nitrogen (NOx) 200
Carbon monoxide (CO) 50
Half-Hourly Average

Total dust 30
Total organic carbon (TOC) 20
Hydrogen chloride (HCI) 60
Hydrogen fluoride (HF) 4
Sulphur dioxide (SO.) 200
Oxides of nitrogen {NOx) 400
Carbon monoxide (CO) 100

Average over a sample period between 30-Minutes and 8-Hours

Group 1 metals (a) 0.05
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Group 2 metals (b) I 0.05

Group 3 metals {¢) s

Average over a sample period between 6-Hours and 8-Hours
!

Dioxins and furans (d) 1x 107
(a) Cadmium (Cd) and Thallium (TI)
(b) Mercury (Hg)

(c) Antimeny (Sb), arsenic {As), lead (Pb), chromium (Cr), cobalt (Co), copper (Cu), manganese (Mn), nicke! {Ni)

and vanadium (V)
{d) I-TEQ

The European Union Best Available Techniques (BAT) Reference Document (BREF) for Waste Incineration
was adopted in December 2019. The BREF provides BAT Associated Emission Limits {AEL) for new plants
and existing plants. However, these do not apply to Small Waste Incineration Plant and the IED limits have

been adopted for this assessment.
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3. METHODOLOGY
3.1. Scope of the Assessment

The scope of the assessment has been determined in the following way:

e review of air quality data for the area surrounding the site, including data from the Defra Air
Quality Information Resource (UK-AIR);

¢ desk study to confirm the location of nearby areas that may be sensitive to changes in local
air quality; and

e review and modelling of emissions data which have been used as input to the UK Atmospheric
Dispersion Modelling System (ADMS).

The assessment for the proposed development comprises a review of emission parameters for the
development and dispersion modelling to predict ground-level concentrations of pollutants at sensitive

human and habitat receptor locations.

Predicted ground level concentrations are compared with relevant air quality objectives for the protection

of health and critical levels / loads for the protection of sensitive ecosystems and vegetation.

3.2. Construction Phase Methodology

To assess the potential impacts associated with dust and PMjg releases during the construction phase and
to determine any necessary mitigation measures, an assessment based on the latest guidance from the
IAQM has been undertaken.

This approach divides construction activities into the following dust emission sources:
e demolition;
e carthworks;
e construction; and

e track out.

The risk of dust effects (negligible, low, medium or high) is determined by the scale {magnitude) and nature

of the works and the proximity of sensitive human and ecological receptors.

The IAQM guidance recommends that an assessment be undertaken where there are sensitive human
receptors:

e within 350 m of the site boundary; or

o within 50 m of the route(s) used by construction vehicles on the public highway, up to 500 m from

the site entrance(s).
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An assessment should also be carried out where there are dust-sensitive ecological receptors:
e within 50 m of the site boundary;
e or within 50 m of the route(s) used by construction vehicles on the public highway, up to 500 m

from the site entrance(s).

The significance of the dust effects is based on professional judgement, taking into account the sensitivity

of receptors and existing air quality.

Dust Emission Magnitude

The magnitude of the dust emissions for each source is classified as Small, Medium or Large depending on
the scale of the proposed works. Table 3.1 summarises the IAQM criteria that may be used to determine

the magnitude of the dust emission. These criteria are used in combination with site specific information

and professional judgement.

|

I T :
* Demolition ;  Total building volume

>75,000 m3

i o Potentially dusty material .

. (e.g. concrete)
* & Onsite crushing ana
screening
e Demolition activities
>12 m above ground
level.

Earthworks . e

Total site area
>110,000 m?

e Potentially dusty soil type

(e.g. clay)
| @ >10 heavy earth moving

vehicles active at any one

time

| o Formation of bunds >6m

in height

.

Total building volume

12,000 - 75,000 m?

Demolition activities 6 —
12 m above ground fevel.

. Total building volume <12,000 m?
. ® Construction material with low
Potentially dusty material -

potential for dust release

s Demolition activities <6 m above

ground level

& Demolition during wetter months

Total site area 18,000 -
110,000 m?

Moderately dusty soil
type (e.g. silt)

5 - 10 heavy earth
moving vehicles active at
any one time

Formation of bunds 3 -
6 min height

. e Total site area <18,000 m?
' e Soil type with large grain size (e.g.

sand)

' e <5 heavy earth moving vehicles

active at any one time

? ¢ Formation of bunds <3 min

height

Construction =

Total building volume
>75,000 m3

e Onsite, concrete
batching

. e Sandblasting

Total builaing volume
12,000 - 75,000 m?
Potentially dusty
construction material
(e.g. concrete)

On site, concrete
batching

' e Total building volume <12,000 m*
© & Material with low potential for

dust release (e.g. metal cladding
or timber)
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Track out i o >50HGV(>3.5tonnes) ; e 20-50HGV (>3.5 ' e <20 HGV (>3.5 tonnes)

7 movements in any one ! tonnes) movementsin movements in any one day (a)
day (a) ~ anyoneday (a) " e Surface material with low

. e Potentially dusty . o Moderately dusty potential for dust release

‘ surface material (e.g. surface material (e.g. - e Unpaved road length <50 m
high clay content) ; high clay content) :

. o Unpaved road length ;. & Unpaved road length 50

1 >100 m —100m 4

(a) HGV movements refer to outward trips (leaving the site) by vehicles of over 3.5 tonnes.

Receptor Sensitivity

Factors defining the sensitivity of a receptor are presented in Table 3.2.

| Table 3.2 Factors Defining the Sensitivity of a Receptor

| Sensitivity | Human Healih | DustSofing Ecological ‘

High . ® Locations where members . e Regular exposure . e Nationally or
. of the public are exposed i e High level of amenity expected. Internationally
over a time period relevant i e Appearance, aesthetics or value | designated site with
to the air quality objectives ' of the property would be dust sensitive

 for PMuo (a) features (b)

‘ |
. o Examples include residential ' o Examples include residential

affected by dust soiling.
Locations with

vascular species (c)

dwellings, hospitals, schools | dwellings, museums, medium
and residential care homes. ! and long-term car parks and car |
; E showrooms.
Medium e locations where workers i e Nationally designated

" e Short-term exposure

are exposed over a time "o Moderate level of amenity ‘ site with dust sensitive
features (b)

period relevant to the air expected :

quality objectives for PMjo e Possible diminished appearance - e Nationally designated

(a) or aesthetics of property due to site with a particularly
' o Examples include office and | dust soiling i important plant species
shop workers (d) « Examples include parks and Yvhere dust sensitivity
| places of work Is unknown
Low e Transient human exposure e Transientexposure . o Locally designated site
e Examples include public e Enjoyment of amenity not with dust sensitive
footpaths, playing fields, - expected. . features (b)

parks and shopping streets e Appearance and aesthetics of
property unaffected |

e Examples include playing fields, ‘
farmland, footpaths, short-term |
car parks and roads ‘
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(a)  Inthe case of the 24-hour objectives, a relevant location would be one where individuals may be exposed for eight
hours or more in a day.

(b)  Ecosystems that are particularly sensitive to dust deposition include lichens and acid heathland (for alkaline dust, such
as concrete).

(c)  Cheffing C. M. & Farrell L. (Editors) (2005}, The Vascular Plant. Red Data List for Great Britain, Joint Nature
Conservation Committee.

(d)  Does not include worker exposure to PMyg as protection is covered by Health and Safety at Work legislation. Except
commercially sensitive horticulture.

The sensitivity of a receptor will also depend on a number of additional factors including any history of
dust generating activities in the area, likely cumulative dust impacts from nearby construction sites, any
pre-existing screening such as trees or buildings and the likely duration of the impacts. In addition, the
influence of the prevailing wind direction and local topography may be of relevance when determining the

sensitivity of a receptor.

Area Sensitivity
The sensitivity of the area to dust soiling and health impacts is dependent on the number of receptors

within each sensitivity class and their distance from the source. In addition, human health impacts are
dependent on the existing PM1o concentrations in the area. Tables 3.3, 3.4 and 3.5 summarise the criteria
for determining the overall sensitivity of the area to dust soiling, health impacts and ecological effects,

respectively.

For each dust emission source (demolition, construction, earthworks and track out), the worst-case area

sensitivity is used in combination with the dust emission magnitude to determine the risk of dust impacts.

Table 3.2: Sensitivity of the Aras o i)

Receptor | Number of ‘ Distance from the source {a)

| Sensitivity Receptors ! | <100m
- >TOO High 17 High V—M_ediuim Low
High 10100 Hgh  Medum  low | Llow
C 110 Medum  tow | lw  tow
Medium § >1 ' Medium  low  low  low
Low ’ 1w  lw  lw Llow

(a) For track out, the distance is measured from the side of roads used by construction traffic. Beyond
50 m, the impact is negligible.
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to Human Health Impacts

= =

T

E s =

_ Distance from the source (a

| Annual Mean

Number of ’ : -
Sensitivity PM10 (ug/m’) | Receptors [ <3thn l ' | <100m <250m
>100 ~ Hgh  High  Hgh  Medium
v - - == = - - - = = e —— ,,- e ™
>32 10 - 100 High High Medium | Low
1-10 _ High Mred'ium o Low o Low
i } . 3 S e P . oy e e e e | e
: > 100 | High High Medium | Low
- I = o = o —— - -
_ 28-32 10-100 | High Medium . Low j Low
| 1-10 High Medium = low  Low
High b 3 - - b Bl —— — ! —_—F —
i ; > 100 High Medium Low ; Low
I = . L = i = == - === | -
24 -28 ‘_ 10 - 100 High Medium ' Low | Low
| ; 1-10 - Medium Low Low Low
> 100 Medium Low ‘ Low ‘ Lov_v
<24 10100  low | low low | Low
110 low Low low Low
: . B e o= e ——— —
i ; >10 High Medium I Low ; Low
Po>32ug/m? | - e D e L
; 1-10 Medium Low ' Low | Low
Medium : >10 Medium Low ; Low ; Low
28-32 ug/m? . P — .- “b- - — -
1-10 Low Low | Low Low
<28pg/m* - Low | Low . Low ‘ Low
Low = >1 Low Low i Low [ Low

s

(a) For track out, the distance is measured from the side of roads used by construction traffic. Beyond

50 m, the impact is negligible.

High ‘_ High Medium
Med'ium | VMerdiLJrrﬁr 7 de 7
i . e ] o
Low ‘ Low Low

Risk of Dust Impacts

The risk of dust impacts prior to mitigation for each emission source is presented in Tables 3.6, 3.7 and

3.8.

SOL2011FO01_AQA Page |19



North West Regeneration Ltd @

Air Quality Impact Assessment O

Table 3.6: Risk of Dust Impacts — Demolition
el

Dust Emission Magnitude

Sensitivity of Area
| _. Medium Smatl
High High Risk ] Medium Risk I Medium Risk
Medium High Risk | Medium Risk Low Risk
~low  MediumRisk  LowRisk Negligible

rthworks and Construction

o M Ude

vesm el |

High High Risk Medium Risk Medium Risk
© Medium i Meg’mm RER | = Medium Risk_ “ui Low Risk
Low Medium Risk l Low Risk Negligible

Dust Emission Magnitude

Medium Sl
High High Risk Medium Risk Low Risk
Medium ‘ Medium Risk Low Risk Negligible
low lowRisk  LlowRisk Negligible
3.3. Operational Impacts

Dispersion Modelling Parameters

The predicted impact of the proposed development on local air quality has been undertaken using the UK
ADMS (Version 6.0).

As a SWIP, emissions (refer to Table 2.1) have been assumed based on the requirements of the IED. For
the purposes of the modelling assessment, the plant is assumed to be operating at full load, continually
throughout the year, ensuring that a worst-case assessment of impacts is presented. Stack emission
parameters for the CHP sources (flow rate, temperature etc.) have been provided by Enertec Green Ltd.
The thermal oxidiser is assumed to only operate during start up and will not operate long-term. Therefore,

emissions from this source have not been included in the assessment.
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For the Group Ill trace metal predictions, it has been assumed in accordance with the Environment
Agency’s (EA) metals guidance®®, that each of the metals is emitted at the maximum ELV (assumed to be
0.5 mg/Nm?3) as a worst case. The same approach has also been adopted for the Group | and Il metals.

Where the screening criteria set out in the guidance are not met, typical emission concentrations for
energy from waste plants have been used, as specified in the guidance. The plant will be equipped with
air pollution control equipment specifically designed to control emissions from energy from waste
facilities. Therefore, it is not unreasonable to assume that emissions from the facility will be no worse than

the maximum measured at municipal waste incinerators.

An emission limit of 9 x 10 mg/Nm? has been assumed for PAH (benzo(a)pyrene) based on the Defra
(WR0608) report on emissions from waste management facilities’. Information on dioxin-like PCB
emissions has been obtained from the Best Available Techniques (BAT) Reference Document for Waste
Incineration (BREF) *°. Figure 8.118 of the BREF provides a comparison of measured concentrations of
PCDD/F and dioxin-like PCBs from the same sample for a number of different types of waste incinerators.
For municipal solid waste, the highest dioxin-like PCB emission concentration was 0.06 ng I-TEQ Nm?3. The
corresponding PCDD/F concentration was approximately 0.045 ng I-TEQ Nm3. Therefore, an emission

concentration of 0.06 x 10 mg I-TEQ m™3 has been assumed for dioxin-like PCBs.
A summary of the input parameters used in the assessment are identified in Appendix C.

Meteorological Data
Dispersion modelling has been undertaken using five years (2015 to 2019) of hourly sequential

meteorological data in order to take account of inter-annual variability and reduce the effect of any
atypical conditions. For each receptor {including gridded receptors) and each averaging period, the
maximum predicted impact for the five year data set is presented. Therefore, predicted impacts would be

representative of the worst-case for the five year period for each receptor.

Data from a meteorological station at Carlisle (approximately 1.5 km east-southeast of the proposed
development) have been used for the assessment. This is the most representative data currently available
for the area. For the five year period, annual data capture varies between 94% and 98%. Wind roses for

each year of meteorological data are presented in Appendix D.

13 Releases from waste incinerators, Guidance on assessing group 3 metat stack emissions from incinerators — Version 4
14 WR 0608 Emissions from Waste Management Facilities, ERM Report on Behaif of Defra (fuly 2011)
15 Best Availabe Techniques (BAT) Reference Document for Waste Incineration, JRC Science for Policy Report {December 2019}
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Building Downwash / Entrainment

The presence of buildings close to emission sources can significantly affect the dispersion of pollutants by
leading to a phenomenon called building downwash. This occurs when a building distorts the wind flow,
creating zones of increased turbulence. Increased turbulence causes the plume to come to ground earlier

than otherwise would be the case and results in higher ground level concentrations closer to the stack.

For buildings that have a width that is greater than their height, downwash effects are only significant
where building heights are greater than one third of the emission release height'®. The downwash

structures also need to be sufficiently close for their influence to be significant.

All potential downwash structures have been included in the model as detailed in Table 3.9. These include
buildings located within the wider estate. It is assumed that Unit B has been extended in accordance with
past planning permissions. Extension of Unit B would provide a larger building and the extended portion
would be taller than the existing building. The bigger building is likely to give rise to higher maximum
predicted concentrations although predicted concentrations at sensitive receptors, that are located at

some distance from the facility, are uniikely to be substantially influenced by building downwash effects.

Unit A 336417 560788 85m 64x92m 19

l]nitBnew(rloErleTel) : l3;3-6g4'4_ 3663—01- i '8.5-m —87;§Em ‘ E.
UnitBnew (higher level) 336577 560701  13im  74x45m 19
TATRSouth 336677 . 560799 | 119m . 10xilm 19
~ ATR North 33682 | 560813 119m 10x11m _J_ 19

There are other buildings within the site that are smaller (both in height and width) than the buildings
included in Table 3.9 and located substantially further from the source (greater than 145 m). Guidance
provided by the Environment Agency for detailed modelling of specified generators!’ states that buildings

should be considered:

e where the stack height is less than 2.5 times the height of a building;
e the distance of a building from the stack is less than 5L (where L is the lesser dimension of the

building height and maximum projected width).

16 ADMS 6 User Guide {Section 4.9.6)

17 Specified generators: dispersion modelling assessment - GOV.UK {www.gov.uk)
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The additional buildings to the west of the source are substantially less than 29 m in height (145/5).
Therefore, the inclusion of these within the model would not significantly affect the model resuits and

have been excluded.

Topography
The presence of elevated terrain can significantly affect the dispersion of pollutants by increasing

turbulence and reducing the distance between the plume centre line and the ground level.

Terrain data set has been included in the model to ensure that the impact of terrain features on the
dispersion of emissions from the facility is taken into account. Terrain data has been obtained from the OS
Landform Panorama data and a terrain file of 10 km by 10 km (grid of 64 x 64) has been generated to

represent local terrain.

Nitric Oxide to NO, Conversion

Oxides of nitrogen (NO,) emitted to atmosphere as a result of combustion will consist largely of nitric oxide
{NO), a relatively innocuous substance. Once released into the atmosphere, NO is oxidised to NO,. The
proportion of NO converted to NO; depends on a number of factors including wind speed, distance from

the source, solar irradiation and the availability of oxidants, such as ozone (03).

A conversion ratio of 70% NOx:NO; has been assumed for comparison of predicted concentrations with
the long-term objectives for NO2. A conversion ratio of 35% has been utilised for the assessment of short-

term impacts, as recommended by the Environment Agency’s risk assessment guidance.

Sensitive Human Receptors

LAQM.TG(22) describes in detail typical locations where consideration should be given to pollutants
defined in the Regulations. Generally, the guidance suggests that all locations 'where members of the
public are regularly present' should be considered. At such locations, members of the public will be
exposed to pollution over the time that they are present, and the most suitable averaging period of the

pollutant needs to be used for assessment purposes.

For instance, on a footpath, where exposure will be transient (for the duration of passage along that path)
comparison with short-term standard (i.e. 15-minute mean or 1-hour mean) may be relevant. In a school,
or adjacent to a private dwelling, however; where exposure may be for longer periods, comparison with
long-term (such as 24-hour mean or annual mean) standards may be most appropriate. In general terms,
concentrations associated with long-term standards are lower than short-term standards owing to the

chronic health effects associated with exposure to low level pollution for longer periods of time.,

The locations of the discrete sensitive receptors selected for the assessment are presented in Table 3.10

and Figure 3.1.

SOL2011FO01_AQA Page |23



North West Regeneration Ltd

Air Quality Impact Assessment

environment

lTabIe 3.10: Human Health Receptors_

Tope Fasting

D1 Bankend Residential 336719 ‘ 560543
D2 Meldrun House Residential 336535 ‘ 561214
D3 . Crookdyke Residential 336716 561141
D4 : Becklands Residential 336378 561394
D5 Station House Residential 337026 561128
D6 West View Residential 337122 ‘ 560688
D7 Two Hoots Residential 337393 561005
D8 Rockcliffe Residential 336061 561411
D9 Heathlands Residential 337549 561374
D10 King Garth Residential 335524 559854
D11 Crinkledyke North Residential 337839 " 560468
D12 Crinkledyke South Residential 337640 560047
D13 % Aspen Residential 337415 : 560471
D14 South of Memorial Hall Residential 336123 561357

Pollutant concentrations have been predicted at both discrete receptor locations and the maximum

predicted concentration over a 3 km by 3 km Cartesian grid of 30 m grid resolution. All receptor locations

(discrete and gridded receptors) are assumed to be at a height of 0 m (i.e. at ground level).

SOL2011FO01_AQA
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Figure 3.1: Sensitive Human health Receptor Locations

Sensitive Habitat Receptors
The Environment Agency’s risk assessment guidance'® states that the impact of emissions to air on

vegetation and ecosystems should be assessed for the following habitat sites within 10 km of the source:

e Special Areas of Conservation (SACs) and candidate SACs (cSACs) designated under the EC
Habitats Directive!®;

e Special Protection Areas (SPAs) and potential SPAs designated under the EC Birds Directive?®
and

e Ramsar Sites designated under the Convention on Wetlands of International Importance®!

18 https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmentai-permit

19 Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora

20 Council Directive 79/409/EEC on the conservation of wild birds

21 Ramsar (1971), The Convention of Wetlands of International Importance especially as Waterfowl Habitat.
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Within 2 km of the source:

e Sites of Special Scientific Interest (SSSI) established by the 1981 Wildlife and Countryside Act;

e National Nature Reserves (NNR);

e Local Nature Reserves (LNR);

e local wildlife sites (Biological Heritage Sites (BHS), Sites of Interest for Nature Conservation,
(SINC), Sites of Local Interest for Nature Conservation (SLINC) and County Wildlife Sites
(CWS)); and

e Ancient Woodland (AW).

For some larger (greater than 50 MW) with certain fuel types may be required to use increased screening
distances of:

e 15 km for SACs, SPAs and Ramsar sites;
e 10kmor 15 km for SSSls.

At around 10 MW, the proposed facility is substantially less than 50 MW and the impact of the proposed

development beyond 10 km would be very small.

Habitat receptor designations and locations relevant to the assessment are presented in Table 3.11 and
the location of each is presented in Figure 3.2 (nearest receptors) and Table 3.12 (all receptors). Due to

the extent of the River Eden and Tributaries, this has been represented in the model as 34 discrete

receptors (not all shown in Figure 3.2) in order to predict the worst-case impact.

Table 3.11. Sensitive Habitat Rece

S —

Receptor

| Approx. Location
{Relative to the Site)

H1. Solway Firth SPA and SAC and ;
Coastal dune grasslands and calcareous ‘
Upper Solway Flats & Marshes ‘ 1.6 km northwest

) grasslands
Ramsar site and SSSI ;
H2. River Eden SAC and River Eden - - h
) ) Broadleaved woodland : 0.6 km west
and Tributaries SSSI |
H3. Harker Moss CWS ' Assumed broadleaved woodland : 1.4 km northeast
) ; ) i 1.7 ki north-
H4. Rockcliffe Moss CWS Raised bogs
northeast
H5 to H7 Special Roadside Verges Assumed neutral grassfand 1.5 km east .
H8. Kingmoor Nature Reserve CWS ' ~ Assumed broadleaved woodland i 20km
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Table 32.12 Sensitive Habitat Locations

Receptor

Easting

H1. Solway Firth SPA and SAC and Upper Solway Flats & 335284 561742

Marshes Ramsar site and SSSI

H2_1to H2_34. River Eden SAC and River Eden and 335703 561605

Tributaries SSSI 335711 561478
335730 561383
335756 561292
335796 561201
335845 561122
335883 561044
335908 560947
335946 560856
335982 560769
336027 560692
336079 560648
336072 560576
336076 560491
336024 56046S
335980 560430
335962 560366
335814 560215
335668 560042
335480 559849
335290 559660
335128 559350
335255 559058
335499 558815
335885 558836
336348 558891
336734 558817
337095 558727
337389 558561
337500 558410
337600 558288
337719 558180
337775 558053
337658 557947

H3_1to H3_3. Harker Moss CWS 337843 561683
337950 561514
338039

561367
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Table 3.12: Sensitive tiabitat Locations

‘Receptor . | Easting | Northing |

H4. Rockcliffe Moss CWS ‘ 337524 ! 562328
HS Special Roadside Verges ‘ 338518 ‘ 560982
H6 Special Roadside Verges 338456 : 560665
H7 Special Roadside Verges 338187 560954
H8. Kingmoor Nature Reserve CWS o 338573 . 560149
S ",
. . I\} -
H |:. .
I \
- | .
'\'! i i
o2 A Proposed '\\
e Development
- i T
| P
) \‘ - . St
. L B ]
H2_20 v e
; . _\\§ ~ == :
H2_21 Ya LS
‘. \ [} -
' Ee - N L J \ . ; ;
e:“‘-.m - H2_22 ) . ¢ 4 'E\: " N \ —

<" ©Crown copyright and database nghts 2023 Ordnance Survey 0100031673 [e

Figure 3.2: Sensitive Habitat Receptor Locations

Natural England in their response to screening? identified that there was the potential for adverse effects
at the North Pennines SPA/SAC in addition to the River Eden and Tributaries SSSI and the River Eden SAC.
However, this is habitat site is located in excess of 18 km from the site and is even beyond the 15 km
screening distance for large emitters. Therefore, it is concluded that impact on this European habitat site

would be negligible and it has not been included in the assessment.

22 Natural England Response to Screening {12th May 2023)
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Where appropriate, the modelled ground level pollutant concentrations are used to predict deposition
rates, using typical deposition velocities. A summary of typical NO,, SO; and HCl dry deposition velocities

is presented in Table 3.13. Deposition velocities for NHz are also provided for the cumulative assessment.

Table 3.13: Dry Depositi

Nitrogen Dioxide {(NO;) 0.0015 0.0030
Sulphur Dioxide (S02) 0.012 0.024
Hydrogen Chloride (HCI) 0.025 0.06
Ammonia (NHs) 0.02 0.03

The predicted nitrogen deposition rate assumes a 100% NOx: NO; conversion. This represents a worst-case
for the assessment since nitric oxide (NO) has a lower deposition velocity than NO, and would

consequently result in lower deposition rates.

It is considered that wet deposition of SO, and NO; is not significant within a short range?*. However, wet
deposition of HCl and HNOj3 should be considered where a process emits these species. Therefore, a wet

deposition rate for HCl has been calculated using a dry to wet deposition ratio, as follows:
HCl wet deposition rate = HCI dry deposition rate x wet-to-dry deposition ratio

Within a few kilometres of the source, the wet deposition rate is comparable to the dry deposition rate
and with increasing distance, the wet deposition fraction becomes a smaller fraction of the total HCI
deposition. As a worst-case, the wet-to-dry deposition ratio is assumed to be at unity at all the identified
habitat sites.

Predicted ground level concentrations and acidification/ deposition rates are compared with relevant

critical levels and critical loads for the protection of sensitive ecosystems and vegetation {see Appendix E).

3.4. Significance Criteria

Impacts on Human Health

The significance of the predicted impacts is determined in accordance with the EPUK/IAQM planning
guidance, in combination with professional judgement. The guidance recommends that the impact at
individual receptors is described by expressing the magnitude of incremental change in pollution

concentration as a proportion of the air quality assessment leve! (AQAL) and examining this change in the

23 AQTAGO6 Technical Guidance on Detailed Modelling Approach for an Appropriate Assessment for Emissions to Air
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context of the new total concentration and its relationship with the assessment criterion as summarised
in Table 3.14.

The EPUK/IAQM guidance notes that the criteria in Table 3.13 should be used to describe impacts at
individual receptors and should be considered as a starting point to make a judgement on significance of

effects, as other influences may need to be accounted for.

The EPUK/IAQOM guidance states that the assessment of overall significance should be based on

professional judgement, taking into account several factors, including:

e the existing and future air quality in the absence of the development;

e the extent of current and future population exposure to the impacts; and

e the influence and validity of any assumptions adopted when undertaking the prediction of
impacts.

Long Term
Average

Concentration at
Receptor n
| Assessment Year |

75% or less of . i . | )
AQAL Negligible ; Negligible ; Slight adverse Moderate adverse

© 76-94% of AQAL l Neg]iéiblé 7 71 Sllght adverse J Moderate adverse ~ Moderate adverse

95-102% of ACAL ' '

103-109% of
AQAL

110% c')rﬁmgr'e' on

Slightadverse | Moderate adverse

o - —

Moderate adverse Substantia! adverse

Moderate adverse . Moderate adverse | Substantial adverse = Substantial adverse

PR . —- . A s - A

Moderate adverse | Substantial adversej Substantial adverse  Substantial adverse

é) A changeTn concentration of less than 0.5% of the AQAL is considered insignificérﬁ, however changes

between 0.5% and 1% are rounded up to 1%.

The EPUK/IAQM guidance also advises that short-term impacts of 10% or less of the AQAL are described
as negligible, regardless of existing air quality. Where the short-term process concentrations are 11-20%
of the AQAL the severity of the impact is described as slight adverse. Impacts of 21-50% and over 50% are

described as medium and large adverse, respectively.

For the Group Ill metals the significance of emissions is determined following the Environment Agency
guidance on releases from waste Incinerators, which recommends a two-step approach to screening

group Il metal emissions, which is as follows:
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¢ Step One - predict metal concentrations assuming each metal is being emitted at 100% of the
group ELV. The results are compared against the following criteria:

- Where the PC of any metal exceeds 1% of the long-term or 10% of the short-term AQAL,
then the PEC should be compared to the AQAL.

~  Where the PEC exceeds 100% of the AQAL, then the assessment should proceed to Step
Two.

o Step Two — make predictions for the metals exceeding the criteria in Step One, using emission
factors provided in the guidance. Where the PC of any metal exceeds 1% of the long-term or 10%
of the short-term AQAL, then the PEC should be compared to the AQAL. Where the PEC exceeds
100% of the AQAL, then the impact of the metal can be considered to be significant.

Impacts on Habitat Sites

The Environment Agency has developed criteria for assessing at SPAs, SACs, Ramsar sites and SSSis,
compared with the relevant EAL and background air quality. The criteria are designed to ensure that there

is a substantial safety margin to protect the environment.

Stage 1
A process contribution (PC) is considered insignificant if:

e Thelong term PC < 1% of the long-term EAL
e The short term PC < 10% of the short-term EAL

Stage 2
If the Stage 1 screening criteria are not met, the PC should be considered in combination with relevant

ambient background pollutant concentrations. The air quality standards are likely to be met if:

e The long term PC + background concentration < 70% of the EAL
e The short term PC < 20% of the (EAL — short term background concentration)

For local nature sites {SINCs, SLINCs, NNRs, LNRs and ancient woodland}, a process contribution (PC) is

considered not significant if:

e The long term PC < 100% of the long-term EAL
e The short term PC < 100% of the short-term EAL

The IAQM has issued guidance on the assessment of air quality impacts on designated nature conservation
sites 24. It is the IAQM’s opinion that the Environment Agency’s 1% and 10% screening criteria should not be

24 A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites, IAQM (June 2019)
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used rigidly and ‘not to a numerical precision greater than the expression of the criteria themselves’.
Furthermore, the IAQM guidance suggests that LWS should be treated in the same manner as SSSls and
European sites ‘although the determination of the significance of an effect may be different’.
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4 BASELINE CONDITIONS
4.1. introduction

This section provides an assessment of baseline conditions for the proposed development site. The
assessment of impacts requires an analysis of the change in pollutant concentrations with the relevant air
quality standard taking into account background concentrations of the pollutant. Background monitoring
data is not always available locally, particularly in areas that have good air quality. However, it is normal
practice to obtain data from a comparable location to describe the air quality at the development site.
Therefore, air quality at the development site has been characterised based on monitoring data and

modelled data obtained from national and local sources.

4.2, Nitrogen Dioxide (NO3)

Carlisle City Council undertook automatic ambient air quality monitoring at two locations in 2021. Both
locations are within the city and would not be characteristic of air quality as the proposed development
site. The council also has an extensive network of diffusion tube monitoring locations but again the

majority of these are within the city or located some distance from the site.

Therefore, annual mean NO; background concentrations for 2023 have been obtained from the Defra UK
Background Air Pollution Maps. The latest background maps were issued in August 2020 and are based
on 2018 monitoring data. The 2023 mapped annual mean NO; background concentration for the
proposed development site and surrounding area is 5.9 ug/m?, 15% of the air quality objective. This is the

maximum for the nine 1 km? grid squares surrounding the facility.

4.3, Carbon Monoxide (CO)

Monitoring of background CO concentrations is not currently undertaken by CCC. Therefore,
concentrations have been obtained from the Defra maps. The CO mapping is based on 2001 monitoring

data and factors are available to project the concentrations to future years 2°.

The 2023 maximum annual mean background CO concentration for the nine 1 km? grids surrounding the
proposed development is 82.5 pg/m?® with the application of a factor of 0.451 to convert from 2001 to
2023.

25 http://lagm defra.gov.uk/tools-monitoring-data/year-adjustment.html
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4.4, Particulate Matter (PM1o and PM,s)

CCC undertook automatic monitoring of PM g and PM, s at two locations within the city but these would
not be representative of measured concentrations at the proposed development site. The maximum
Defra background mapped concentration for 2023 is 11.0 pg/m? for PMyo and 6.2 pg/m? for PM, s for the
nine 1 km? grids located around the site. These are assumed to be representative of air quality at the

proposed development site.

4.5. Sulphur Dioxide (SO;)

Automatic monitoring of SO, concentrations is not currently undertaken by CCC. The maximum mapped
SO; concentration for the area surrounding the proposed development site is 1.1 pg/m?3. The SO; mapping
is based on 2001 monitoring data and the 2023 SO; concentrations are assumed to be 100% of the

published 2001 estimates and represents a worst-case.

4.6. Total Organic Carbon (as 1,3-Butadiene)

CCC does not undertake ambient monitoring of 1,3-butadiene. Therefore, concentrations have been
obtained from the Defra UK Background Air Pollution Maps. The mapped 1,3-butadiene concentrations
are based on 2001 monitoring data, projected to 2003 for 1,3-butadiene. These are the most recent

projections available and are assumed to be representative of concentrations in future years.

The maximum estimated 2003 annual mean background 1,3-butadiene concentration for the area

surrounding the proposed development is 0.068 pg/m?.

4.7. Hydrogen Chioride (HCI)

Ambient monitoring of hydrogen chloride has been carried out as part of the Defra Acid Gases & Aerosol
Network at a number of locations around the UK. The closest monitoring site is at Moorhouse in the
Pennines (rural background), which is 50 km southwest of the site. This is some distance from the
development site and in a more remote location and may underestimate measured concentrations at the

site.

There are no data beyond 2015 but monthly measured concentrations in 2015 varied between 0.04 and
0.37 pg/m3. Therefore, the highest monthly concentration (0.37 ug/m?) is assumed to be representative

of annual mean concentration at the proposed development site.
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4.8. Hydrogen Fluoride (HF)

It is difficult to identify an appropriate background HF concentration as HF is not routinely measured in
the UK, even historically. Furthermore, any measurements that have been made have been obtained from

heavily industrialised locations.

Measurements obtained in the UK between 1984 and 1986 in the Marston Vale region of Bedfordshire
where there was a high density of brickworks, a known source of HF, revealed monthly mean

32 Daily mean concentrations of up to 2.2 pg m? were also

concentrations of 0.040 to 0.86 pyg/m
measured. These concentrations would not be characteristic of measured concentrations around the
proposed development as concentrations measured forty years ago would not reflect present day
regulatory controls. Data provided by the UK National Atmospheric Emissions Inventory (NAEI) indicates
that emissions of HF have reduced from around 8 kilotonnes per annum (kt/a) in 1993 to less than 1 kt/a

in 2021 mainly due to the decommissioning of coal fired power stations.

information provided by the World Health Organization {WHO) in 2002 # indicated that in areas not in the
direct vicinity of emission sources, the mean concentrations of fluoride in ambient air would be generally
less than 0.1 pg m=>. Therefore, given the reduction in emissions since this time it is concluded that a
concentration of 0.1 pgm? as an annual mean would be representative of the worst-case for the

installation site.

4.9, Trace Metals

Defra has undertaken monitoring of trace elements at a number of locations in the UK since 1976 as part
of the UK Urban and Rural Heavy Metals Monitoring Network. The nearest monitoring site is located at
Eskdalemuir to the north of the site. The monitoring site is a rural background site. The monitoring site is
located around 50 km to the north of the site. Concentrations measured at the Eskdalemuir site in 2021

are summarised in Table 4.1.

There are no measurements of antimony, mercury or thallium. There have been some historical
measurements of gaseous mercury at a couple of monitoring locations up to 2018 when monitoring
appears to have ceased. Measured concentrations of gaseous mercury were measured at the London
Westminster site and the Runcorn Weston Point site between 2015 and 2018. Neither of these sites are
characteristic of the proposed development location as London is heavily trafficked and Runcorn Weston

Point is heavily industrial. Maxima annual mean concentrations at these two sites for the four years were

26 EPAQS (February 2006), Guidelines for Halogen and Hydrogen Halides in Ambient Air for Protecting Human Health Against Acute Irritancy
Effects.
27 Fluorides, Environmental Health Criteria 227, World Health Organization {2002)
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2.7 ng/m? and 20.1 ng/m? for the London Westminster and Runcorn Weston Point site, respectively. For
the purposes of the assessment, it is assumed that measured concentrations at London Westminster

(2.7 ng/m?) are characteristic of the site and surroundings.

Table 4.1 Average Trace Metal Cmc:ntrd(.u'\s at Sheffield Tinsley i 2021 (ng/m’)

| Pollutant Annual Mean (ng/m/] EAL
Antimony (Sb) No data available 5000-
Arsenic {As) , 0.15 - ———6—— -
Cadmium (Cd) 0.019 : 5
Chromium (Cr) ; 0.85 -
Cobalt (Co) ‘ 0.020 i 1,000
Capper (Cu) | .75 -
Lead (Pb) 0.75 250
Manganese (Mn) 1.2 i 150
Mercury (Hg) . 2.7 L - - -
Nickel (Ni) 0.28 20
Thallium (TI) 5 No data available : 1,000
Vanadium (V) E 0.25 5

Guidance issued by the Environment Agency'® for the assessment of Group 3 metals, states that for
screening purposes it should be assumed that Cr(VI) comprises 20% of the total background chromium.
On this basis the average Cr(VI) concentration at 0.17 ng/m? would be 85% of the EAL of 0.2 ng/m?. All

other measured concentrations are well below the respective annual mean EALs where they exist.

4.10. Dioxins and Furans

Monitoring of PCDD/Fs is currently carried out by Defra at six locations in the UK (Hazelrigg, High Muffles,
London, Manchester, Auchencorth Moss and Weybourne) as part of the Toxic Organic Micropollutants
(TOMPs) Network.

To provide an indication of the range of PCDD/F concentrations that occur in the UK, a summary of the

annual mean concentrations measured between 2013 and 2015 is presented in Table 4.2.

2013 2014

London i Urban background

anchestét ‘ Urbign background 1 100 ' 17.0 I 8.0
Auchencorth Moss ; Rural background 0.87 0.01 ‘ 0.01
High Muffles Rural background 0.6 i 1.1 0.5
Hazelrigg J Rural background | 20 | 2.6 { 5.3
Weybourne  Rural background 2.3 1.6 ‘ 14
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In general, the concentration of dioxins and furans at rural locations is considerably lower than at urban
locations. The mean for urban background locations for the three years is 7.3 fg TEQ/m?. Whereas for the

rural background sites the mean is 1.5 fg TEQ/m3.

Therefore, the average concentration measured at the four rural background monitoring sites from 2013
to 2015 (1.5 fg TEQ/m3) is assumed to be reasonably representative of the baseline dioxin and furan

concentration at the proposed development site and nearby sensitive receptors.

4.11. Polycyclic Aromatic Hydrocarbons (as benzo[a]pyrene)

Monitoring of benzo(a)pyrene (BaP) is currently carried out by Defra at a number of locations in the UK as
part of the TOMPS and PAH monitoring and analysis network. The nearest monitoring location is located
at Preston and is a rural background site. The annual average measured concentration of BaP in 2022 was
0.21 ng/m? (no data prior to this). It is assumed that this is a reasonable estimate of the background

concentration in the vicinity of the proposed development site.

4.12. Polychlorinated Biphenyls

Monitoring of PCBs is currently carried out by Defra at six locations in the UK as part of the TOMPs
Network. The average PCB concentration measured at the urban background monitoring sites (London
and Manchester) from 2013 to 2015 is 106 pg/m? and for the rural background sites (Auchencorth Moss,
High Muffles, Hazelrigg and Weybourne) 23.7 pg/m3. Given the rural nature of the site, the average rural
background concentration is assumed to be reasonably representative of the baseline PCB concentration

at the development site and nearby sensitive receptors.

4.13. Summary of Background Concentrations

A summary of the annual mean and short-term background concentrations assumed for the assessment
is presented in Table 4.5. The current background concentrations are assumed to be representative of
future year concentrations. Since pollutant concentrations are expected to decline in the future, this
methodology ensures that the worst-case impacts are determined (i.e. future impacts combined with

existing air quality).
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Table 4.5: Summary of Backgro Concentrations

Pollutant

Annual Mean

Paticles (PM1o) 11.0 pg/m? | 13.0 yg/m? (a)(b) 24-hour
Particles (PM.s) 6.2 pg/m?3 3 n/a r;’a;“ -
Nitrogen Dioxide (NO.) 5.9 pyg/m? 11.8 pg/m* (a) 1-hour

1.3 ug/ m? (a)(b) 24-hour
Sulphur Dioxide (SO2) 1.1 pug/m? 2.2 ug/m’3 (a) 1-hour

2.9 pg/m’ (a)(d) 15-minute
Carbon Monoxide (CO) : 82.5 pg/m3 lizsuﬁ/gT;g?l(;) 3:23:
Hydrogen Fluoride (HF) 0.1 pg/m? ‘ gi :l://:z f:; Montlr;lrllc/)\l:/reekly
Hydrogen Chloride (HCI) : 0.37 pgim? ! 0.74 pgfmd{a) 1thour
TOC 1,3-butadiene ‘ 0.068 ug/m? 0.080 ug/m3 (a)(b) 24-hour
Dioxins and Furans (PCDD/Fs) 1.5 fg/m? n/a n/a
Antimony (Sb} No data available No data available n/a -
Arsenic (As) 0.15 ng/m3 n/a n/a
Cadmium (Cd) 0.019 ng/m? 0.022 ng/m?(a)(b) 24-hour
Chromium (Cr) : 0.85 ng/m? iz)"r;’g/m3 (a)(b) 24-hour 7
Cobalt (Co) 0.020 ng/m? 3 n/a o n/a
Copper (Cu) 0.75 ng/m? ‘ 0.89 ng/m3 (a){b) 24-hour
Lead (Pb) ? 0.75 ng/™ n/a o n/a
Manganese {Mn) 1.2 ng/m? 2.4 ng/m3(a) | i-hour

3

Mercury (Hg) 2.7 ng/m? 3;:i/gr;m§a():)b) 214_‘hh00uurr
Nickel {Nij 0.28 ng/m? i (.56 ng/m?® (a) : 1-hour
Thaltium (T1) - Nodata available n/a ‘ n/a
Vanadium (V) ‘ 0.25 ng/m3 - 0.30 ng/m?® (a)({b) 24-hour o
(F;c;\l:{c’yacsli;:})r)omatic Hydrocarbons 0.21 ng/m? J n/a n/a
Polychlorinated biphenyls (PCEs) i 0.024 ng/m? % 0.048 ng/m3 (a) | 1-hour

(@) 1i-hour mean background concentration estimated by multiplying the annual mean by a factor of 2 in

accordance with the EA Guidance.

(b) 24-hour mean background concentration estimated by multiplying the 1-hour mean by a factor of 0.59 in

accordance with the EA Guidance.

(c} 8-hour mean background concentration estimated by multiplying the 1-hour mean by a factor of 0.70 in

accordance with the EA Guidance.
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(d) 15-minute mean background concentration estimated by multiplying the 1-hour mean by a factor of 1.34 in
accordance with the EA Guidance.
(e) In the absence of correction factors for these averaging periods.
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Based on the IAQM Guidance there are sensitive receptors within 250 m of the construction site boundary
and within 50 m of a road used by construction traffic. Therefore, a more detailed assessment of
construction dust impacts is required to assess the impact on dust soiling and human health, and this is

provided in the remainder of this section.

The nearest habitat site to the proposed development is the River Eden SAC/SSSI which is located in excess
of 600 m from the site. Therefore, the impact of construction activities on habitats can be screened out

of the assessment (i.e. greater than 50 m from construction activities).

Potential construction activities at the site will include earthworks, construction and there will be vehicles
accessing the site for the delivery of materials and for the removal of excess soil and waste material. There
are no substantial structures on site requiring demolition. Therefore, the assessment has considered the

following:

e the impact of earthworks on human receptors;
e the impact of construction on human receptors; and

e the impact of track out on human receptors.

The precise behaviour of the dust, its residence time in the atmosphere, and the distance it may travel
before being deposited will depend upon a number of factors. These include wind direction and strength,
local topography and the presence of intervening structures (buildings, etc.) that may intercept dust

before it reaches sensitive locations. Furthermore, dust would be naturally suppressed by rainfall.

Wind roses for the years 2015 to 2019 from the Carlisle meteorological observing station are provided in
Appendix D, which shows that the prevailing wind is from the west and west-southwest. Therefore,
receptors to the east and east-northeast of the development site are the most likely to experience dust

impacts from construction activities.

5.2. Dust Emission Magnitude

The assessment has considered the overall construction of the development such that any mitigation

measures can be focussed where required for each activity.

The site is a vacant plot within the estate and there will be minimal earthworks required. There will be
some laying of hardstanding which is expected to take place over a period of four weeks. The area of the
site is approximately 0.35 hectares. There will be no heavy-duty earth moving vehicles working on site
and no storage of excavated material. Therefore, the magnitude of the potential dust emission for the

earthworks phase is considered to be ‘small’.

Dust emissions during the construction phase will depend on the scale of the works, method of

construction, construction materials and duration of the build. The equipment is prefabricated including
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was assessed as neutral or beneficial when the decommissioning of the diesel generators is taken into
consideration.

Therefore, it is concluded that air quality does not pose a constraint to the development of the site as
proposed.
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