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Noise Impact Assessment
1.0 Introduction
1.1

An assessment has been carried out to determine the potential noise impact from
the proposed installation of a plastic to liquid fuel recycling facility at the upper
Higham lane site Northamptonshire NN10 0SU. The site is located at Land on Front
Plot, Sadler Road, Lincoln, in a commercial industrial estate. The closest receptors
are located to the north of the site on Chelston rise.

1.2

The background measurements at the nearest sensitive receptor (NSR) were
taken during a survey on 22nd December 2017. Measurements with the existing
site operational during the day and with the site off at night were taken. The output
of the model predictions will be compared against the background measurements
taken from this assessment. The focus will be on the night levels as the proposed
works will be operational during both day and night periods. The predictions at the
facade of the NSR will be made at ground floor for day levels and upper floor
windows for night levels.

1.3

The noise data and building attenuation for the facility been provided from a similar
operational installation. This data has been used to build the Cadna model. In
addition assumptions on internal operational noise levels have been assumed to
be at the upper workplace limit of 85dBA in all operational buildings.

1.4

The assessment results have been compared against, BS4142:2014,
BS8233:2014 and World Health Organisation recommendations and criteria.
Where appropriate, proposals for suggested mitigation measures, in order to
minimise any potential negative impacts arising from the development have been
provided with a prediction of any residual affects which may remain following
implementation of the proposed mitigation measures.

A glossary of terms is given in Appendix 1.
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2.0 Description
2.1

The proposed site is a recycling facility (the facility). The facility comprises of three
large industrial buildings, chimney stack, fuel storage, weighbridge, an office
building, and an access road around the boundary of the site.

2.2

The site is located in an open area on an industrial estate and is adjacent to
existing commercial buildings. The closest residential receptors being the
properties to the North on the Chelston rise.
A plan of the site in relation to these residential areas is provided in Figure 2, which
also illustrates the location of the noise sensitive receptor locations and
background measurement position referred to throughout this report.

Figure 1 Development Site Plan and location
A plan of the development area and proposed site layout
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3.0 Standards and guidance
3.1

Guidance documents

3.1.1 World Health Organisation ‘Guidelines for Community Noise’
Table 1 of the WHO document Guidelines for Community Noise recommends the
following limits when assessed in or near to a dwelling to reduce the likelihood of
adverse health effects:
i) An upper limit of 50-55 dB LAeq,(16 Hour) in outdoor living environments
during day and evening periods;
ii) 35 dB LAeq, (16 Hour) in indoor living areas during day and evening periods;
and
iii) 30 dB LAeq, (8 Hour) in bedrooms during the night time period.

3.2

British Standards

3.2.1 British Standard 4142:2014
3.2.3

This British Standard describes a method for rating and assessing sound levels of
an industrial and/or commercial nature, and the effects the sound may have on
people who might be inside or outside a dwelling or premises used for residential
purposes upon which sound is incident.

3.2.4

The sound from the industrial/commercial source is rated by taking into account
the sound level of the source, known as the specific sound level, and its
characteristics, such as tonal, impulsive or intermittency of the source, and
applying an appropriate correction or penalty to give the rating level of the sound
source. To gain an initial estimate of the potential impacts of the sound source, its
rating level is compared to the background sound level, and the level by which it
exceeds the background sound level indicates the following potential impacts:
a) Typically, the greater this difference, the greater the magnitude of the
impact.
b) A difference of around +10 dB or more is likely to be an indication of a
significant adverse impact, depending on the context.
c) A difference of around +5 dB 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.
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3.2.5

Adverse impacts include, but are not limited to, annoyance and sleep disturbance.
Not all adverse impacts will lead to complaints and not every complaint is proof of
an adverse impact.
In terms of establishing the rating level, corrections for the noise character has to
be taken into consideration. These include the following factors:

3.2.6

Tonality
For sound ranging from “not tonal” to “prominently tonal” penalty levels of between
0 dB and +6 dB for tonality can be applied. Subjectively, this can be conceded to
a penalty of 2 dB for a tone which is just perceptible at the noise receptor, 4 dB
where it is clearly perceptible and 6 dB where it is highly perceptible.

3.2.7

Impulsivity
A correction of up to +9 dB can be applied for sound that is highly impulsive,
considering both the rapidity of the change in sound level and the overall change
in sound level. Subjectively, this can be conceded to a penalty of 3 dB for
impulsivity which is just perceptible at the noise receptor, 6 dB where it is clearly
perceptible and 9 dB where it is highly perceptible.

3.2.8

Other sound characteristics
Where the specific sound features characteristics that are neither tonal nor
impulsive, though otherwise are readily distinctive against the residual acoustic
environment, a penalty of 3 dB can be applied.
Where tonal and impulsive characteristics are present in the specific sound within
the same reference period then these two corrections can both be taken into
account. If one feature is dominant then it might be appropriate to apply a single
correction. Where both features are likely to affect perception and response, the
corrections ought normally to be added in a linear fashion.

3.2.9

Intermittency
When the specific sound has identifiable on/off conditions, the specific sound level
ought to be representative of the time period of length equal to the reference time
interval which contains the greatest total amount of on time. This can necessitate
measuring the specific sound over a number of sampling periods that are in
combination less than the reference time interval in total, and then calculating the
specific sound level for the reference time interval allowing for time when the
specific sound is not present. If the intermittency is readily distinctive against the
residual acoustic environment, a penalty of 3 dB can be applied.

3.3.1 British Standard 8233:2014
3.3.2

BS 8233 Sound Insulation and Noise Reduction for Buildings details the criteria for
residential dwellings - for continuous noise of 30 dB to 35 dB LAeq,T for bedrooms
and 30 dB to 40 dB LAeq,T for living rooms is stated. In gardens and on balconies
etc, it is desirable that the steady noise level does not exceed 50 dB LAeq,T and
55 dB LAeq,T should be regarded as the upper limit. Allowing for a 15dB reduction
for open window as suggested by BS 8233 and the WHO guidelines, this indicates
that external levels of no more than 45dB LAeq,T will ensure that the guideline values
can be met in any receptor bedrooms and living areas surrounding the
development site. Industrial internal workplace areas where speech and telephone
communications are required should be within the design range of 50 -55dB LAeq,T
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4.0 Noise Measurements
4.1

Measurements were taken 22nd December 2017. The aim was to assess the
existing noise levels at these locations during the time periods the facility is likely
to be operational and compare the predicted noise levels with the background data
collected. Levels at location 3 will be assessed against the model predictions.

Table 1 – Day Background Measurements

Table 2 – Night Background Measurements

4.2

The closest receptors were chosen for assessment to the north of the facility. The
locations of the receptor and measurement position are shown in Figure 2.
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Figure 2 - Noise measurement and Receptor locations

Background
noise

3-Closest receptor
(NSR)

Table 3: Noise receptor Locations
Receptor ID

Location Description

3

Chelston rise
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5.0

Operation of the facility

5.1

Predictions of the noise from the operation of the facility site have been carried out
using CadnaA noise modelling computer program based on ISO9613.

5.2

In order to provide an assessment of the worst case operational conditions,
CadnaA model has been used to predict noise levels from the Facility with the
facility operating at 100% steady state to represent a worst case scenario. It is
understood that the facility will operate a 24hr period. The noise data provided by
the manufactures has been utilised in the models.
·
·
·
·
·
·
·
·
·
·

Cooling tower Lw95dB
Chiller on office roof Lw90dB
Chimney exit @2m 73dBA
Gas loading operation – 4hrs during the day period @77dBA
30HGV movements during the day period
All production areas internal noise levels assumed to be 85dBA
50Rw for wall façade
40Rw for roof ( reduction from 50Rw to allow for sky lights )
All doorways assumed to be 50 Rw
No air extraction vents or other vents from building have been considered
in this model.

5.3

For this type of plant, sources can be either point sources or area sources
representing fans, exhaust exits, and walls/roofs of buildings containing plant. The
local ground at the receptors has been assumed to be non-absorbing, to represent
a worst case. Topographic data and woodland areas have also been utilised in the
model. The latest site layout and building heights have been used within the model.
Other buildings surrounding the site will potentially screen noise from the areas
beyond and have also been included in the model. The layout has been taken from
the latest plans and plans provided. Their position and layout is indicated on the
model plots in Appendix 2.

5.4

ISO9613 recommends that directionality of vertical sources be taken into account.
To represent a worst case, a 3dB directionality correction has been added to noise
emissions from vertical area sources.
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6.0 Impact assessment
Vehicle Movements
6.1

The traffic movements for the facility are to be reduced and there will be no
perceptible change in the existing noise environment from the movement vehicles.
An change of traffic flow by 25% equates to a 1dB(A) change in noise level. A
1dB(A) change is barely perceptible and as the expected change is well below 25%
there will be no perceptible change in the noise level from the movement of HGV
and goods vehicle operations on the facility.

6.2 BS 4142:2014
6.2.1

In relation to BS 4142:2014 the assessment of noise from the facility against
general production background noise levels. The development site is considered
and our opinion on noise character is provided below:
·

BS4142:2014 allows a variable tonal penalty to be used depending on the
relative impact of the Facility to the receptor. Tonal penalty’s between 26dB can be applied depending on the impact. As the background levels
are likely to be above the site contribution level from the facility no tonal
penalty has been applied.

·

The of impulsivity characteristics facility when operational is low. When
operational the noise from the facility is generally a constant sound level.
Any impulsivity would relate to occasional vehicle movements external to
the facility during night periods and we would expect this characteristic to
be occasionally just perceptible and not discernible over road traffic
movements in the area so it’s unlikely a penalty will apply.

·

In terms of intermittency the facility once started will operate continuously
for the required period resulting in little intermittency at receptors. Taking
into account the predicted noise contribution relative to the residual noise
levels we would anticipate that the intermittency is unlikely to be distinctive
at nearest sensitive receptors due to measured ambient noise levels
compared with noise contribution so its unlikely a penalty will apply.

6.2.2

The assessment will compare levels with no penalty applied.

6.2.3

BS 4142:2014 describes methods for rating and assessing sound of an industrial
and/or commercial nature in terms of adverse impact on a noise sensitive receptor.
·
·
·

“A difference of around +10 dB or more is likely to be an indication of a
significant adverse impact, depending on the context.”
“A difference of around + 5dB is likely to be an indication of an adverse
impact, depending on the context”.
“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. Where the rating level does not exceed the background
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sound level, this is an indication of the specific source having a low
impact, depending on the context”
6.2.4

In Table 4 and 5 the difference between the calculated rating level and the existing
situation gives the assessment level. The higher the difference between the two
values the greater indication of adverse impact.

Table 4: Predicted levels with facility in place
Predicted day levels with facility in place (1.5m height on NSR facade)

Background
Receiver
location

(predicted level
@NSR from model)

Day

Facility
operational

(L90 dBA)

LAr,Tr

Tonal
penalty
applied
(dBA)

(dBA)

3

35

25

(tonal penalty
applied to
predicted level)

Calculated
rating level
(dBA)

0

25

BS4142
Assessment
level
(dBA)

-10

Table 5: Predicted levels with facility in place
Predicted Night levels with facility in place (4.0m height on NSR façade)
(predicted level
@NSR from model)
Background

Receiver
location

Night

Facility
operational

(L90 dBA)

LAr,Tr

Tonal
penalty
applied
(dBA)

(dBA)

3
6.2.5

31

26

0

(tonal penalty
applied to
predicted level)

Calculated
rating level
(dBA)

26

BS4142
Assessment
level
(dBA)

-5

The BS4142 assessment indicates that the calculated noise levels from the
addition of the facility with no penalties applied have a negative assessment level.
This indicated that the facility will have little or no impact at the receptor locations
during the day and the night periods.
The highest predicted level from the Cadna model was 25 dBA (day period) and
26 dBA (night period) at the facade of the closest receptor located to the north of
the facility.
The background measured LAeq levels at the receptor were 41 dBA during the day
period and 35dBA during the night period. The predicted noise levels from the
facility are well below the measured background levels for the day and the night
period and will have little or no impact on background noise level.
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7.0 External noise climate
Outdoor recreation areas – private and communal garden areas
7.1

The propagated noise associated with the operational facility within the private and
communal garden areas at all the receptor locations will achieve the lower limit of
50dB LAeq as recommended by the WHO for external amenity spaces.

8.0 Uncertainty
8.1

Where possible, uncertainty in this assessment has been minimised.
Uncertainty in the calculated impact has been reduced by the use of a calculation
method in accordance with ISO 9613-2:1996.

9.0 Mitigation
9.1

No mitigation required.
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10.0 Summary
10.1

An assessment has been carried out of the potential noise impact from the facility.

10.2

The noise impact from the facility was assessed at the closest receptor location.

10.3

Predictions of noise emitted from the Facility were modelled using CadnaA. The
addition of the facility has been compared against the day and night background
noise measurements taken on the 22nd December 2017 at the NSR.

10.4

Manufacturers noise data specifications for the facility and buildings were used
within the model.

10.5

The BS4142 assessments, indicate that there will be little or no impact on nearby
residential properties from the introduction of the new facility while in operation
during the day and night periods at all the receptor position.
The background L90 levels measured were 35dB during the day period and 31 dB
during the night period. The predicted noise levels from the facility are well below
the background noise levels measured at the closest receptor and the facility will
have little impact on the existing noise levels.

10.6

The propagated noise associated with the operational facility within the private and
communal garden areas at all the receptor locations will achieve the lower limit of
50dB LAeq as recommended by the WHO for external amenity spaces. The
recommended facade level of 45dBA to achieve the 30dB in bedrooms assuming
15 dB reductions from an open window based on the guidance in BS8233 and
WHO guidance, is met at the NSR.

10.7

The traffic movements for the facility are expected to be reduced and there will be
no perceptible change in the existing noise environment from the movement
vehicles on the facility.
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Appendix 1
1.

Acoustic terminology

Sound Pressure Level (Lp)
The basic unit of sound measurement is the sound pressure level, based on
pressure measurement. As the pressures to which the human ear responds can
range from 20 mPa to 200 Pa, a linear measurement of sound levels would
involve very large numbers. To avoid this, the pressures are converted to a
logarithmic scale and expressed in decibels (dB) as follows:
Lp = 20 log (p/p0)
where Lp = sound pressure level in dB; p = rms sound pressure level; and p0 =
reference sound pressure (20 mPa).

2.

Sound Level (LpA)
Sound level is the value measured with a sound level meter which incorporates
frequency weighting networks. These attenuate the signal at some frequencies
and amplify it at others. Sound levels measured with the A-weighting network are
expressed in dB(A). The A-weighting network approximately corresponds to the
frequency response of the human ear.

3.

Sound Power Level (LW )
The sound power level of a source is an absolute measure of the sound output,
but it cannot be measured directly. It is usually calculated from a sound pressure
level and the distance from the source at which that sound pressure level is
measured. For sound radiating uniformly and hemispherically from a point
source on a flat reflecting surface, the equation is:
LW = Lp + 20 log r + 8
where LW = sound power level in dB re 10-12 W; and Lp = sound pressure level in
dB re 20 mPa at a distance r metres from the source.

4.

Equivalent Continuous Sound Level (LAeq)
Sound levels invariably fluctuate. A summation can be made of the sound energy
in the fluctuating sound and a steady level of the same total energy calculated.
This steady level is termed the equivalent continuous sound level. LAeq can be
determined over any time period, which is indicated as LAeq,T where T is the time
period (e.g.LAeq,1 hour , LAeq,12 hour, etc).
In mathematical terms, LAeq is given by:

L Aeq

ìï 1 t = T æ p ( t ) ö 2 üï
= 10 log í ò ç A ÷ dt ý
ïî T t = 0 è p0 ø
ïþ
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where LAeq = equivalent continuous sound level in dB over a time period T; pA(t) =
instantaneous sound pressure in Pa varying with time t; and p0 = reference sound
pressure (20 mPa).
5.

Background Noise (LA90,T )
Background noise is the measured noise level exceeded for 90% of the time over
the specified period T. It is the basic noise level in a locality and does not include
the effects of short duration noise.

6.

Ambient Noise (LAeq,T )
Ambient noise is a measure of the average noise level over the specified time
period T and include contributions of all noise sources.

7.

Maximum Noise (LAmax)
This is the highest A-weighted sound pressure level recorded by the sound level
meter during the measurement period.

8.

Level Exceeded for 10% of the Time (LA10,T )
This is a measure of the higher noise levels to which a locality is exposed during
time T. The noise produced from road traffic is generally expressed in terms of
LA10,18 hour.

9.

Sound Exposure Level (SEL or LAE)
This is the energy produced by a discrete noise event averaged over one second
no matter how long the event actually took. This allows for comparisons to be
made between different noise events which occur for different lengths of time.
In mathematical terms, LAE is given by:

L AE

ìï 1
= 10 log í
ïî T0

2
üï
æ p A (t ) ö
dt
ç
÷
ò p0 ø ýï
t =0 è
þ

t =T

where LAE = sound exposure level in dB;
PA(t) = instantaneous sound pressure in Pa varying with time t;
T = time interval long enough to encompass all significant sound
energy
PO = reference sound pressure (20 µPa);
TO = reference duration (1 second).
The equivalent continuous A-weighted sound pressure level can be calculated for
a series of events over a given time period as follows:
LAeq,T = LAE + 10 log N - 10 log T
where N = number of events during time T;
T = time period in second.
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Appendix 2

CadnaA Predicted Noise Level Contour Plots
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