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SUMMARY

A new fast food takeaway is proposed at 11 Market Street, Eastleigh. This will have a small
kitchen with a cooker hood and an exhaust at the rear. There are residential flats at the rear
and on the first floor above a shop a short distance away. It is usual for the local authority
to request a noise assessment of the possible noise impact from the extract system.

The owner approached Dr H S Sagoo — an experienced independent Noise and Vibration
Consultant — to undertake the noise survey and prepare the requisite noise assessment.

Market Street and High Street combine to form Eastleigh’s main shopping streets, and both
have one-way vehicular access. The building at 11 Market Street is in a row of mixed
commercial shops that has a covered footpath and lots of people pass by on Market Street.

Shops alongside 11 Market Street have a rear access via Wells Road, and this provides
access to residential flats in Grayton House. In addition, there are residential flats above
some of the adjacent shops. These are likely to be the nearest noise sensitive receptors, At
the time of the site visit a new 6-7 storey building was under construction, presumably for
residential flats.

From the rear facade of 11 Market Street, the residential properties in Grayton House are
approx. 50m distance and the nearest flat above a shop is about 25m distance. Flats in the
new high storey building would be about 25m distance.

The new takeaway at 11 Market Street is understood to provide fry-up snacks and meals
but not fish-n-chips which involves deep frying. There will be a small kitchen and its extract
will be via a grill located at the rear fagade of the property.

The noise impact due to the extraction stack on the nearest dwellings was assessed in
accordance with British Standard 4142,

Baseline noise levels were measured at 11 Market Street, Eastleigh in November 2023, and
source noise levels caused by the extract system were measured in January 2024, at
Chunky, the fish-n-chip shop at 4 Pilgrims Close, Knightwood, Eastleigh.

The lowest measured background noise levels Lago during the period 07:00 — 23:00 hrs were
found to be approximately 40 dB Lago, 11 at the front first floor window, 41 dB on the flat roof
at the rear, and 48 dB close to Grayton House. The source/specific noise level at a distance
of approx. 14 m from the extract grill is 41 dB for the ‘maximum’ fan speed setting.

The BS4142 assessment shows that for the worst-case scenario of noise of the extractor
fan at its highest speed setting is calculated to be 4 dB and 15 dB below the lowest measured
background noise level at the closest flats and flats in Grayton House, respectively.
Moreover, as the noise levels of the fan at typical fan settings are lower, hence the impact
would be reduced further. Therefore, in accordance with BS4142 this rating level is ‘less
likely it is that there will be an adverse impact'.

Consequently, no noise mitigation measures are required for the kitchen extract system as
proposed. However, it would be prudent to validate the source noise levels and their impact
by measurement at the pre-completion stage.
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1. INTRODUCTION

A new fast food takeaway is proposed to open at 11 Market Street, Eastleigh. This will
have a small kitchen with a cooker hood and an exhaust at the rear. There are residential
flats at the rear and on the first floor above a shop a short distance away. It is usual for
the local authority to request a noise assessment of the possible noise impact from the
extract system.

The owner approached Dr H S Sagoo — an experienced independent Noise and Vibration
Consultant — to undertake the noise survey and prepare the requisite noise assessment.

The purpose of this report is to describe the site, the nearest residential areas, outline the
assessment methodology including the findings of the noise survey, assessment of the
noise impact in accordance with the appropriate national guidance, and finally,
recommend noise mitigation measures as necessary.

2, DESCRIPTION OF THE SITE

Market Street and High Street combine to form Eastleigh’s main shopping streets from
the railway station to the north and Swan Centre to the south, and both have one-way
vehicular access. The building at 11 Market Street is in a row of mixed commercial shops
that has a covered footpath and lots of people pass by on Market Street.

Shops alongside 11 Market Street have a rear access via Wells Road, and this road also
provides access to residential flats in Grayton House. See Figure 1. In addition, there
are residential flats above some of the adjacent shops. These are likely to be the nearest
noise sensitive receptors. At the time of the site visit a new 6-7 storey building was under
construction, presumably for residential flats.

From the rear fagade of 11 Market Street, the residential properties in Grayton House are
approx. 50m distance and the nearest flat above a shop is about 25m distance. Flats in
the high storey building would be about 25m distance.

3. DEVELOPMENT PROPOSALS

The exact details of the proposed restaurant are available from the client. The new shop
at 11 Market Street is understood to provide fry-up snacks and meals but not fish-n-chips
which involves deep frying. There will be a small kitchen and its extract will be via a grill
located at the rear of the property and outlet in the rear fagade of the extension.

It is understood that the takeaway’s opening hours will be daytime within 08:00 and 23:00
hrs and the kitchen and the extractor fan will generally not be in use after approx. 22:00
hrs. It is understood that the kitchen activities, such as food preparation, would
commence about 60 minutes before the opening time and at this time the extract is not
used. The kitchen activities cease about 30 minutes prior to closing and the extract fans
are turned off about the same time, usually around 22:00 hrs.

It is understood from the client that the extract system proposed at 11 Market Street is
similar to the system installed at ‘Chunky’, the fish-n-chips shop at 4 Pilgrims Close,
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Knightwood, west of Chandlers Ford, Eastleigh. This shop has a high leve! exhaust stack
for deep frying terminating at roof level and another exhaust ducting for kitchen frying
terminating with a grill along the rear wall, see Figure 2. During a visit to this shop, it was
noted that the extract fan is controlled by a variable rotary switch rather than a multi-
position switch and this is usually set to about 60% and never on maximum setting.

4, PLANNING DEPARTMENT CONCERNS

The planning and the environmental staff at Eastleigh Borough Council are concerned
with regard to the potential adverse noise impact at the windows of the nearest residential
properties to the kitchen exhaust extraction.

The ambient noise levels are expected to be higher all day during weekdays and
Saturday, and likely to be lower on Sunday evening. Therefore, the baseline ambient
noise measurements were undertaken over a weekend.

5. ASSESSMENT CRITERIA
British Standard 4142

The noise impact due to the extraction system on the nearest dwellings will be assessed
in accordance with British Standard 4142'. This standard gives guidance on
measurement and assessment of the noise impact on nearby residents due to industrial
installations and plant, and to determine whether this is likely to give rise to complaints.

In essence, the noise level and the character of noise caused by the specific source,
called the rating level, is measured, and rated against the measured ambient background
level during the period of operation. The greater this difference the greater is the
magnitude of the impact, as given in the table below. This standard states the reference
time interval is 1 hour during the day, 07:00 to 23:00 hrs, and 15 minute during the night,
23:00 to 07:00 hrs.

Acoustic Features

This standard allows a correction of up to 6 dB that can be added for source noises with
a "tone, whine, hiss, screech, hum, roar or other distinctive feature”. In addition, a
correction of up to 9 dB can be added for “distinct impulses” such as “bangs, clicks,
clatters or thumps”.

Difference in dB Comment

+10 dB or more Likely to be an indication that a significant
adverse impact, depending on the context:

+5 dB Could be an indication that a significant
adverse impact, depending on the context;

The lower the rating level is relative to the The less likely it is that there will be an

measured background level adverse impact.

Table 1 BS 4142 Assessment Criteria

! British Standard 4142 'Method for rating and assessing industrial and commercial sound’, 2014,
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6. NOISE MEASUREMENTS

Baseline noise levels were measured at 11 Market Street, Eastleigh, and source noise
levels caused by the extract system were measured at Chunky, the fish-n-chip shop at 4
Pilgrims Close, Knightwood, Eastleigh.

All noise measurements were undertaken in accordance with BS4142 which gives
guidance on measurement and assessment of the impact of noise.

Measurements include the equivalent continuous noise level Laeq, the background noise
level Lago, the maximum level Lamax @and Laio together with third octave frequency spectra.
Explanation of acoustical terminology is given in Appendix 1.

Background noise measurements

Measurements were undertaken at three locations: 1m ahead of the first floor window
facing Market Street, at the rear on the flat roof rear extension, and on the steel stairway
on the north end of Grayton House. Measurements commenced around 15:00 hrs on
Saturday, 25" November 2023 until mid-morning on following Tuesday. It was found that
batteries in two environmental power boxes failed due to the very cold weather and
hence, the noise measurements were extended on one location until Friday, 1¢
December 2023. Measurement locations are shown in Figure 1 and Photos 1, 2 and 3.

The weather at the start of the survey was cold, dry road surface and very light wind of
no particular direction. There may have been some rain on Monday.

Source noise levels

As the extract system proposed at 11 Market Street is similar to the one used at the fish-
n-chip shop in Pilgrims Close, it was decided to monitor the noise levels close to this
system at selected operating fan speeds and selected distances. The kitchen staff said
they generally set the fan speed control to half setting. Also, they confirmed that the fan
is switched on only during cooking not during food cutting and preparation and it is
switched off before closing time. The ducting is installed internally, and outlet is via a grill
at the rear facade, see Figure 2.

Noise measurements were undertaken along St Francis Place at the rear of the shop and
facing the exhaust outlet grill. Measurements were undertaken from about 22:35 to 23:20
hrs on Sunday, 14" January 2024, at distances of 4m, 14m and 29m from the extract grill
and the microphone was about 1.5 m above local ground. Noise levels were measured
with the fan switched off, set to medium/typical speed setting, and maximum speed.
There were some car movements in the car park and along Pilgrims Close as shown in
the observations summarised below.

The weather was dry but very cold, approx. 2 degrees C, and very light wind of no
particular direction.

7. INSTRUMENTATION

Noise measurements were taken using three 01dB Solo Type 1 integrating sound level
meters (serial nos. 10485, 11649 and 60354) each fitted with a %z inch microphone.
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These were set-up to record the frequency spectra of the ambient noise in 5-second
averages and were calibrated using a 01dB Calibrator (serial no. 0130366) in accordance
with the manufacturer’s instructions before and after the measurements, and no drift in
calibration level was observed. All equipment was synchronised.

8. NOISE MEASUREMENT RESULTS

The measured background noise levels in octave frequency are given in Appendix 3 and
their summary and the observed events are given in the tables below. As the operational
hours are daytime, as per BS4142, only the hourly averages are given and only for the
opening period. Ambient noise levels for 23:00 to midnight are given to indicate the
lowest values measured in the area.
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Loc 1. 1m ahead of Loc 2. On flat roof at Loc 3. By Grayton

Measurement period front facade rear House
Daytime 09:00-23:00 hrs Leq L90 L10 Leg LS0 L10 Leqg L90 L10
Saturday, 25 Nov 2023 — 4pm to 11pm 50.1 423 52.4 465 416 449 51.4 482 51.2
Sunday, 26 Nov 2023 475 452 473
Monday, 27 Nov 2023 46.4 41 47.4
Tuesday, 28 Nov 2023 — 9am to 2pm 47.7 42 46.9 944 447 573
Wednesday, 29 Nov 2023 52.1 40.7 93.3
Thursday, 30 Nov 2023 30 402 S0
Friday, 1 Dec 2023 — 9am to 2pm 584 494 393
For information only; the lowest noise level 471 379 46.1 429 392 422 51.0 47.4 50.3

for 23:00 - 00:00 hour

All noise levels are in dBA

Table 2 Lowest measured daytime noise levels at measurement locations
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Observations
Time  Observed events Source noise levels dB
LAeq
Extract fan on mid-speed setting
22:40 Aeroplane overhead
22:41 Distant car
22:45 Car started at front of shops
22:46 A car drove into front car park
22:56 Car on Pilgrims Close towards traffic lights
23:00 Extract fan on maximum setting
23:05 Car left front car park towards Pilgrim Close
23:12 Extract fan off
Summary 4m 14m 29m
Measured source noise levels
Fan on half-speed typical setting Laeq 41 34 32-32.5
Fan on full setting Laeq 44 41 33.5-34
Background noise level with fan off Lago 31 29 28.3
Source levels adjusted for background noise
Fan on half-speed typical setting Laeq 41 32 30"
Fan on full setting Laeq 44 41 32"
Background noise level with fan off Lago 31 29 28.3
* corrected for distance, see text below.
Table 3 Observed events during noise survey and source noise levels

9. ASSESSMENT OF THE NOISE IMPACT

Lowest ambient noise level adjacent to 11 Market Street

The lowest measured background noise levels Lago during the period 07:00 — 23:00 hrs
were found to be approximately 40 dB Lago, 1nr at the front first floor window, 41 dB on the
flat roof at the rear, and 48 dB close to Grayton House. The latter locations are more
relevant as the extract fan outlet grill will be installed at the rear of the premises.

Specific noise level

Where the measured source noise level is within 10 dB of the ambient background noise
level, a correction is required to determine the ‘real’ source noise value, i.e. if the
measured source level is 32 dB and the background level is 29 dB, then the ‘real’ source
noise value is 29 dB; this is because 29 dB caused by the source logarithmically added
to 29 dB background noise results in 32 dB. As a result, corrected noise levels caused
by the extraction fan were highest for the full speed setting; 44 dB Laeq at 4m distance,
41 dB at 14m, and 32 dB at 29m distance. Fan noise is more prominent at 14m distance
compared to 29m distance, see Figure 3, so this worst-case value is used in the following
assessment.
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Frequency spectra for the extract fan when on full setting at distance of 14m is given in
Figure 4. There were no discernible tones and the sound appeared as a general low
frequency barely audible rumble. There were no intermittent clicks or knocks during the
fan operation. As a result, no acoustic corrections are necessary.

BS4142 Assessment of Noise Impact

The source/specific noise at a distance of approx. 14 m from the extract grill is 34 dB Laeq
for *half-speed’ typical fan setting and 41 dB for the ‘maximum’ speed setting. Only the
latter worst-case scenario will be considered in the assessment.

According to the basic rules of acoustics, the noise from a point source drops at 6 dB for
doubling of distance from the source. Therefore, fan noise of 41 dB measured at 14 m
distance drops by 11.1 dB to 29.9, say 30 dB at a distance of 50 m. The assessment for
the nearest flats to the proposed new take-away at 11 Market Street is given in the table
below.

Distance Distance  Acoustic Rating Lowest Excess

inm correction correction Noise measured or
dB dB Level noise otherwise
dB level dB dB
I—AQO, 1hr
Specific noise level of fan
at full setting is 41 dB at
14m
At the first floor flat and 25m -5.0 0 36 40 -4
new flats being
constructed, 25m away
At Grayton House 50m 50m =111 0 30 45 -15
away
Table 4 BS4142 Assessment — nearest flats
Assessment

The above assessment shows the noise rating level for the worst-case scenario of noise
of the extractor fan at its highest speed setting is calculated to be 4 dB and 15 dB below
the lowest measured background noise level at the closest flats, i.e. at 25 m distance for
the flat above a shop a few doors away and the new flats under construction, and 50 m
distance for flats in Grayton House, respectively. Moreover, as the noise levels of the fan
at typical fan settings are lower, hence the impact would be reduced further. Therefore,
in accordance with BS4142 this rating level is ‘less likely it is that there will be an adverse
impact’.
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10.  MITIGATION MEASURES

The findings of this noise survey and the BS4142 assessment show that noise from the
proposed kitchen extraction system is unlikely to cause an adverse noise impact. No
additional mitigation measures are required.

1. RECOMMENDATIONS

No noise mitigation measures are required for the kitchen extract system as proposed.
However, it would be prudent to validate the source noise levels and their impact by
measurement once the kitchen extraction system has been installed.
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FIGURE 2 The extraction outlet grill at rear of Chunky at Pilgrims Close
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Measurements time histories of background noise levels
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FIGURE 4 Measurement of source noise level
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Appendix 1 Acoustic Terminology
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Appendix 1 Acoustic Terminology

Perception of sound. Sound is a rapid fluctuation in air pressure. The human ear can
hear sensations of sound when the fluctuations occur between 20 times a second and
20,000 times a second. This is called the frequency of the sound and is measured in
Hertz (Hz). The loudness of the sound depends on the amplitude of fluctuation in the air
pressure. The ear has an approximately logarithmic response to the loudness of sound:
for example, every doubling or halving in sound pressure gives an apparently equal step
increase or decrease. In measuring environmental noise, sound pressure levels are
therefore usually quoted in terms of a logarithmic unit known as a decibel (dB). Typically,
the quietest sound that can be heard (the threshold of hearing) is 0 dB and the sound
becomes painful at 120 dB. The sensitivity and frequency range of the ear varies

somewhat from person to person and deteriorates with age and exposure to loud sounds

“A” Weighting. The human ear is not equally sensitive to sounds of different frequencies
(i.e. pitch): it tends to be more sensitive in the frequency range of the human voice than
at higher or lower frequencies. When measuring sound, compensation for these effects
can be made by applying a frequency weighting, usually the so-called “A” weighting,
although other weightings are sometimes used for special purposes. To signify that the
“A” weighting has been applied, the symbol of dB(A) is often used. However, current
practice tends to prefer the weighting letter to be included in the name of the
measurement index, e.g. dB(A) Leq and dB Laeq both refer to the “A” weighting equivalent

continuous sound level in decibels.

Laeqr is @ unit that also takes into account fluctuations in sound pressure levels. This unit

takes into account both steady and impulsive noises and is defined as the steady,
continuous sound pressure level which contains the same energy as the actual,
fluctuating sound pressure level. It is necessary to state the time period over which the

sound is measured, €.9. g, 12.nouy typical in the case of daytime working and 5-minute

for night-time,

Laso is the level of A-weighted sound exceeded for 90% of the measurement period. |t is

generally used as a measure of the background noise in environment noise standards.
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Appendix 2 Site Photographs
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Photo 1 Location 1. 1m ahead of front first floor window
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Photo 2 Location 2. On flat roof rear of 11 Market Street premises
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Photo 3 Location 3. On steel staircase at Grayton House
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Appendix 3 Noise measurement results

Background noise measurements at:

Table A3.1 Location1. 1m ahead of front first floor window
Table A3.2 Location 2. On flat roof at rear of 11 Market Street premises
Table A3.3

Location 3. On steel staircase next to Grayton House
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Octave Band Centre Frequency Hz

Period start LAeq LAmax _ LA90 LA10 16 32 64 125 250 500 1k 2k 4k 8k 16k
25/11/2023 16:00 56.5 70.2 45.1 60.3 56.3 50.2 570 488 594 611 606 599 614 589 552
25/11/2023 17:00 57.9 75.2 47 60 614 503 626 49.0 593 641 606 647 612 595 613
25/11/2023 18:00 59.5 83 4538 58.9 588 504 621 498 614 621 60.0 60.8 61.0 591 559
25/11/2023 19:00 52.9 67 44 56.9 54.2 483 548 458 559 573 559 584 57.8 56.8 555
25/11/2023 20:00 58.2 79.8 43.9 58.3 58.8 49.2 599 500 583 60.2 597 597 595 586 563
25/11/2023 21:00 53.7 69.6 44.2 55.9 516 499 535 459 527 583 566 559 583 536 518
25/11/2023 22:00 50.1 65.7 42.3 52.4 492 508 522 431 511 549 562 574 551 529 486
25/11/2023 23:00 515 66.6 41.2 544 506 501 545 441 547 614 559 575 545 530 501
26/11/2023 00:00 491 64.6 39 495 46.8 46.8 513 425 489 527 523 539 555 503 458
26/11/2023 01:00 49.3 68.6 37.1 48.7 473 489 51.2 431 500 523 511 524 504 497 47.0
26/11/2023 02:00 47.9 67.4 35.7 45.8 454 423 463 405 450 459 477 475 496 476 448
26/11/2023 03:00 43.6 66.5 35:3 41.1 425 422 474 363 459 444 454 462 489 427 417
26/11/2023 04:00 37 48.4 35.1 38 40.1 374 420 280 401 412 43.1 446 435 412 385
26/11/2023 05:00 45 70.8 35.8 40.6 429 39.2 435 388 431 449 464 456 448 440 421
26/11/2023 06:00 45.3 65.8 39.2 43.9 447 4377 473 385 456 480 481 519 498 486 459
26/11/2023 07:00 51.3 69.8 42.7 52.8 50.8 449 50.1 435 490 574 527 522 520 509 482
26/11/2023 08:00 55.5 71.9 45.1 57.7 51.8 45.8 52.8 482 517 545 552 564 541 546 524

all noise levels are in dB
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Octave Band Centre Frequency Hz

Period start LAeq LAmax LASO LA10 16 32 64 125 250 500 1k 2k 4k gk 16k
28/11/2023 16:00 58.1 76.7 47.7 58.2 580 634 610 596 61.2 546 522 481 410 33.0 224
28/11/2023 17:00 60.7 84 46.4 59.4 60.2 649 644 614 60.7 595 56.2 504 3%4 304 210
28/11/2023 18:00 551 75.2 45.4 58.4 56.5 621 602 558 548 534 502 454 395 295 175
28/11/2023 19:00 55.7 75.8 44.6 59 56.8 615 597 553 548 535 516 459 383 286 183
28/11/2023 20:00 55.4 75.4 43.2 54.5 56.0 60.2 572 53.0 536 538 51.0 461 393 32.7 227
28/11/2023 21:00 50.9 68.6 42.6 52.6 551 609 592 510 497 479 475 412 329 2695 1538
28/11/2023 22:00 47.7 63.9 42 46.9 523 563 554 474 472 451 441 370 264 189 10.7
28/11/2023 23:00 49 68.7 42.5 47 51.2 56.8 569 491 476 461 457 388 291 245 138

all noise levels are in dB
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Octave Band Centre Frequency Hz

Period start LAeg LAmax  LAS0 LA10 16 32 64 125 250 500 1k 2k 4k 8k 16k
29/11/2023 00:00 44.4 64.8 40.5 44.4 50.7 55.1 554 449 439 43.0 401 322 219 187 100
29/11/2023 01:00 47.7 69.6 3%.4 43.5 48.3 565 549 484 478 458 425 378 335 253 145
29/11/2023 02:00 41.4 559 38.6 42.5 55.0 56.7 523 433 394 406 371 253 164 13.0 182
29/11/2023 03:00 43.8 66.7 38.2 42.9 571 526 49.7 427 418 426 40.0 31.1 240 179 10.6
29/11/2023 04:00 43.9 59.8 41.2 44.9 51.4 56.7 53.2 445 431 428 403 281 182 132 9.7
29/11/2023 05:00 64.4 826 43.2 591 541 584 613 550 578 651 549 504 504 453 355
29/11/2023 06:00 65.9 86.1 44.5 64.5 589 616 630 589 601 667 565 51.8 486 454 384
29/11/2023 07:00 55.6 68.4 46.1 59.6 583 654 626 540 532 525 521 462 40.7 304 203
29/11/2023 08:00 59 77:9 47.5 59.5 59.4 642 619 616 605 56,6 547 483 386 305 217
29/11/2023 09:00 61.5 84.3 47.8 59.1 60.7 64.2 643 60.7 606 59.2 573 529 430 330 236
29/11/2023 10:00 55.5 71 47.8 58.3 59.7 654 621 558 53.8 527 514 467 399 421 266
29/11/2023 11:00 57.6 77 45.1 59 60.1 657 633 632 594 556 519 46.9 404 352 233
29/11/2023 12:00 58.7 78 50 59.8 59.6 665 63.7 581 576 56.8 540 49.2 442 418 266
29/11/2023 13:00 55.10 67.7 48.7 58 615 645 63.6 588 539 530 50.3 457 391 337 234
29/11/2023 14:00 56.5 76.8 48.3 58.5 59.0 644 624 577 551 541 522 479 411 332 233
29/11/2023 15:00 58.4 79 48.5 50.3 58.7 66.8 625 60.7 598 565 550 50.7 43.1 332 238
29/11/2023 16:00 57.4 78.9 47.5 58.9 58.8 635 633 63.0 579 551 525 475 393 324 239
29/11/2023 17:00 63.2 86 46.7 60.2 5.5 66.2 646 624 616 620 586 539 425 331 271
29/11/2023 18:00 54 66.8 44 58.1 58.2 63.4 625 545 526 511 50.2 446 364 363 285
29/11/2023 19:00 56.9 78.9 43 56.4 58.0 63.1 623 557 558 546 53.1 474 370 297 186
25/11/2023 20:00 56.4 78.6 42 554 56.7 619 583 602 577 540 519 461 358 267 167
29/11/2023 21:00 521 72.6 40.7 53.3 56.7 61.0 61.0 524 514 500 479 425 359 298 183
29/11/2023 22:00 53.7 73.9 40.8 54.1 529 617 571 511 526 522 50.0 425 314 232 147
29/11/2023 23:00 47.1 64.4 n 46.1 52.8 576 56.7 469 46.0 442 435 374 281 213 126

all noise levels are in dB
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Octave Band Centre Frequency Hz

Period start LAeq LAmax LAS0 LA10 16 32 64 125 250 500 1k 2k 4k 8k 16k
30/11/2023 00:00 45.2 65.4 355 43.8 540 551 552 46.2 446 421 415 354 255 188 105
30/11/2023 01:00 455 633 34.8 46.4 50.4 50.7 497 520 478 426 39.2 336 238 185 108
30/11/2023 02:00 48.6 71.9 33.8 40.9 55,5 582 531 477 473 475 438 39.2 335 277 167
30/11/2023 03:00 46.7 66.5 34.2 41.4 50.5 506 509 509 498 444 405 357 317 27.1 138
30/11/2023 04:00 42 63.2 35.7 42.6 57.7 539 533 441 423 404 368 306 256 246 164
30/11/2023 05:00 47.5 68 39.1 47.2 61.3 59.7 589 480 466 446 432 3789 339 266 181
30/11/2023 06:00 66.9 83.8 45 69.3 61.7 617 649 604 622 67.2 577 546 543 459 404
30/11/2023 07:00 53.8 69 45.2 57.4 60.4 626 610 53.8 525 504 498 445 369 419 18.2
30/11/2023 08:00 59.9 78.8 47.3 60.3 61.6 657 642 623 608 576 553 503 427 337 253
30/11/2023 09:00 62.1 82.9 48.8 59.1 62.4 661 647 615 611 608 575 528 417 33.0 294
30/11/2023 10:00 57.9 78.2 50.8 59.4 63.1 ©66.0 632 618 595 552 525 485 423 37.7 272
30/11/2023 11:00 55.2 714 49.8 57.7 63.2 649 623 557 536 533 506 463 402 345 293
30/11/2023 12:00 60 78.5 51.1 60.7 65.7 681 653 59.2 584 579 5589 507 418 36.7 278
30/11/2023 13:00 57.9 75.1 51.8 59.7 643 665 642 599 569 553 531 496 433 352 258
30/11/2023 14:00 591 79.4 49.7 58.4 62.8 658 640 654 592 574 538 488 411 347 274
30/11/2023 15:00 58.4 81 49.9 59.5 633 664 642 583 578 56.2 542 493 410 350 249
30/11/2023 16:00 59.6 79.3 49 60.2 59.6 656 655 629 599 576 548 495 418 340 264
30/11/2023 17:00 62.7 85.1 51.2 60.7 624 682 702 691 627 615 570 519 413 347 268
30/11/2023 18:00 60.4 83.4 46.1 59.6 626 645 643 624 603 585 5559 508 406 321 231
30/11/2023 19:00 57.5 78.2 44.9 57.9 604 644 615 620 580 556 527 475 375 311 217
30/11/2023 20:00 60.5 80.8 43.7 57.2 58.8 61.2 608 640 617 586 558 498 350 295 222
30/11/2023 21:00 53.4 71.7 435 54.7 59.1 599 57.9 547 536 50.8 497 431 334 269 17.2
30/11/2023 22:00 50 68.2 40.2 50 53,5 57.1 553 533 490 471 465 397 306 248 1338
30/11/2023 23:00 47.1 65.6 385 45.6 517 593 575 468 457 440 438 372 274 21.2 11.7
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Octave Band Centre Frequency Hz

Period start LAeq LAmax  LA20 LA10 16 32 64 125 250 500 1k 2k 4k 8k 16k
01/12/2023 00:00 44 64.4 38.1 43.3 50.2 576 58.8 460 428 423 354 334 249 200 108
01/12/2023 01:00 46.9 67.9 37.2 42.4 47.7 593 55,6 522 455 453 429 354 253 188 109
01/12/2023 02:00 48.7 75.5 36.1 40.4 53.0 597 548 485 475 480 43.1 393 345 281 166
01/12/2023 03:00 43.3 65.1 36.6 40.5 495 497 50.1 428 413 420 387 339 268 200 111
01/12/2023 04:00 455 67.1 37.8 44 486 539 548 440 443 424 424 355 246 188 111
01/12/2023 05:00 59 77.4 40.4 49.6 546 579 617 530 539 599 514 454 415 37.2 295
01/12/2023 06:00 69.9 86 443 71.6 585 615 66,6 610 638 704 610 564 552 518 445
01/12/2023 07:00 56.5 70.9 46.8 60.4 58.7 654 639 563 552 536 520 480 435 408 27.2
01/12/2023 08:00 57.8 78.6 47.6 58.8 58.1 64.0 619 571 570 556 541 481 383 313 217
01/12/2023 09:00 61.3 82.8 50.2 60.2 5.7 66.6 645 633 617 ©59.0 57.2 517 426 351 267
01/12/2023 10:00 58.4 80.1 50.3 59.9 60.0 657 63.0 61.0 584 566 528 474 465 465 27.0
01/12/2023 11:00 5091 83.2 50.8 59.3 60.4 671 640 585 576 564 549 513 423 358 314
01/12/2023 12:00 58.6 79.4 515 59.8 59.8 679 66.7 ©60.0 583 569 539 488 419 352 279
01/12/2023 13:00 58.9 76.7 50 61.8 595 655 63.2 60.5 603 561 536 497 433 384 241
01/12/2023 14:00 62.4 82.7 45.4 61 60.3 68.1 67.0 626 623 606 578 530 439 350 255

all noise levels are in dB

Table A3.1 Background noise measurements at Location1. 1m ahead of front first floor window
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Octave Band Centre Frequency Hz

Period start LAeq LAmax  LAS0 LA10 16 32 64 125 250 500 1k 2k 4k 8k 16k
25/11/2023 16:00 47.8 66.8 441 48.5 559 57.0 566 513 471 450 444 375 2995 217 111
25/11/2023 17:00 52.2 73.6 441 51.8 577 615 60.2 541 485 496 451 419 293 205 14.2
25/11/2023 18:00 49.6 68.5 444 49.9 553 575 576 532 487 456 467 394 283 1.0 123
25/11/2023 15:00 47.7 64.2 434 46.7 527 547 559 504 448 435 454 371 244 151 10.2
25/11/2023 20:00 51.4 722 43.4 49.7 536 56.3 570 544 517 467 482 420 313 235 121
25/11/2023 21:00 48.2 63.2 42 50.6 53.4 557 55.0 495 449 4395 457 390 268 179 104
25/11/2023 22:00 46.5 62.9 41.6 44.9 55.2 55.8 557 486 433 418 443 36.2 241 151 101
25/11/2023 23:00 46.9 66.1 41 44.2 545 553 561 479 426 436 438 377 276 188 10.9

all noise levels are in dB
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Octave Band Centre Frequency Hz

Period start LAeg LAmax  LA90 LA10 16 32 64 125 250 500 1k 2k 4k 8k 16k
26/11/2023 00:00 446 61 40 46 51.8 524 558 474 418 408 416 351 265 191 104
26/11/2023 01:00 42.1 55 39 42.2 51.7 457 541 464 398 390 351 305 203 127 100
26/11/2023 02:00 40.1 48.1 38.1 41.3 484 461 53.1 451 382 379 36.8 267 187 119 10.0
26/11/2023 03:00 35.4 473 37.2 40.5 479 458 506 444 381 369 357 257 180 117 10.0
26/11/2023 04:00 39.3 53.9 37.1 39.7 46.2 455 496 450 382 367 358 274 193 12.2 10.0
26/11/2023 05:00 41.7 49 38.4 43.7 47.9 465 50.7 46.0 399 400 385 264 193 19.8 10.1
26/11/2023 06:00 44.4 56.3 41 45.2 50.9 520 525 477 423 409 405 351 318 254 120
26/11/2023 07:00 47.8 58.7 436 50.4 515 51.4 551 489 439 427 437 411 358 23.0 106
26/11/2023 08:00 52.2 67.5 46.5 53.5 53.3 544 568 538 508 510 484 399 318 232 105
26/11/2023 09:00 59.8 83.8 48.2 539 55.2 58.0 606 594 601 574 557 504 402 211 152
26/11/2023 10:00 55.2 65.5 53 56 56.7 582 600 561 531 528 527 416 320 216 119
26/11/2023 11:00 55.4 66.5 53 56.8 56.8 586 603 565 527 536 525 432 307 199 111
26/11/2023 12:00 534 63.5 51.3 54.2 557 575 588 548 506 507 509 415 30.0 248 129
26/11/2023 13:00 51 64.4 48.6 51.6 56.5 57.3 586 52.6 487 471 484 406 297 247 225
26/11/2023 14:00 53.6 67.5 48.5 54.9 556 565 584 57.0 531 514 497 431 345 259 189
26/11/2023 15:00 535 67.3 49.¢ 55.2 55.4 576 59.2 544 516 507 500 442 37.7 329 247
26/11/2023 16:00 544 74.8 48.8 55.5 55,5 576 59.1 555 532 515 506 457 372 319 234
26/11/2023 17:00 54.9 71.6 52.1 56.2 555 574 608 569 522 512 514 463 394 374 285
26/11/2023 18:00 53.9 66 521 54 53.7 56.2 591 525 499 489 508 459 396 376 275
26/11/2023 19:00 545 69.2 50.9 56.3 56.1 56.1 586 540 521 505 508 469 394 356 271
26/11/2023 20:00 54.5 74.8 48.8 55.7 53.7 55.8 614 570 546 512 50.2 463 367 318 211
26/11/2023 21:00 50.8 63.4 47.2 51.7 55.6 533 559 525 495 453 47.2 438 335 291 224
26/11/2023 22:00 47.5 61.7 45.2 47.5 56.7 523 541 473 461 424 436 408 30.2 254 222
26/11/2023 23:00 45.3 58.8 44 45.7 55.0 50.2 51.0 453 444 404 409 386 274 229 205

all noise levels are in dB
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Octave Band Centre Frequency Hz

Period start LAeq LAmax  LAS0 LA10 16 32 64 125 250 500 1k 2k 4k 8k 16k
27/11/2023 00:00 447 61.5 41.9 44.6 49.8 47.2 523 451 442 399 404 377 258 207 16.2
27/11/2023 01:00 41.7 511 40.5 42.3 519 471 514 430 382 368 373 361 239 198 201
27/11/2023 02:00 41.4 435 405 42.1 50.4 458 501 427 379 369 371 355 230 182 16.7
27/11/2023 03:00 42.3 54.8 404 43.9 505 474 509 431 386 378 383 361 269 229 183
27/11/2023 04:00 491 57.4 46.2 50.6 50.2 485 52.0 445 416 430 449 433 377 36.0 29.2
27/11/2023 05:00 55.8 73.5 50.5 54.5 548 555 59.6 500 491 496 513 50.0 454 39.7 302
27/11/2023 06:00 54.6 69.1 50.2 58.3 56.8 544 588 514 50.0 532 492 461 397 36.2 245
27/11/2023 07:00 53.2 64.1 45.8 55.7 56.7 56.7 585 53.1 49.1 483 49.2 461 420 351 189
27/11/2023 08:00 55 68.7 50 58 586 582 600 558 531 517 513 467 395 324 212
27/11/2023 09:00 56 73.5 454 58.5 58.7 588 603 571 567 534 516 463 395 326 210
27/11/2023 10:00 55.2 67.6 49 57.8 60.0 58.0 596 549 546 525 50.7 463 421 376 255
27/11/2023 11:00 55:3 67 48.9 58.5 58.7 59.8 61.0 56.7 551 525 505 471 417 347 239
27/11/2023 12:00 59.8 77.9 48.1 59.3 62.2 0.8 605 553 547 597 532 488 449 381 293
27/11/2023 13:00 539 743 47.8 54.9 613 584 596 554 531 507 485 454 405 367 278
27/11/2023 14:00 53.2 70.2 48.5 53.8 61.1 583 581 567 533 499 482 440 370 295 265
27/11/2023 15:00 534 73.6 a7 52 60.0 58.2 b56.6 56.0 542 517 486 433 339 251 246
27/11/2023 16:00 57.2 78.2 46 51.7 61.2 576 579 612 586 549 523 479 373 261 27.2
27/11/2023 17:00 58.7 83.1 46.1 53.8 625 591 595 553 556 552 548 519 420 316 283
27/11/2023 18:00 59.9 83.7 45.3 51.7 599 609 604 580 588 595 551 504 378 250 265
27/11/2023 19:00 59.6 79.1 44.4 51.3 589 566 57.8 599 584 576 555 501 368 250 262
27/11/2023 20:00 55.9 78.4 44 53.4 57.6 565 57.7 63.8 580 536 50.1 447 335 212 238
27/11/2023 21:00 46.4 60.9 42.7 47.4 58.4 56.0 538 474 448 431 435 363 267 206 247
27/11/2023 22:00 48.4 67.4 41 48.5 56,5 543 539 481 454 440 445 414 341 255 199
27/11/2023 23:00 42.9 60.2 39.2 42.2 541 51.7 527 443 400 390 404 328 23.0 169 20.0
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Octave Band Centre Frequency Hz

Period start LAeg LAmax LAS90 LA10 16 32 64 125 250 500 1k 2Kk 4k 8k 16k
28/11/2023 00:00 41.8 61 37.8 42.3 526 540 511 443 40.0 383 388 319 233 16.0 165
28/11/2023 01:00 41.1 59.8 37.8 40.6 53,2 499 519 433 389 378 381 308 223 165 198
28/11/2023 02:00 395 43.7 38 40.7 56.4 516 484 422 381 371 36.0 285 221 19.0 236
28/11/2023 03:00 39.5 50.1 37.7 40.8 544 475 482 422 374 370 362 286 214 167 202
28/11/2023 04:00 40.8 54.6 38.7 41.7 50.1 489 508 427 375 383 379 291 2098 149 13.7
28/11/2023 05:00 45.3 63.9 41.2 46 526 527 537 466 419 417 422 365 286 19.0 11.2
28/11/2023 06:00 56.6 74.7 46.2 57.2 569 566 57.2 527 530 574 484 419 348 27.4 11.9
28/11/2023 07:00 52.4 67.3 46.2 56.7 571 604 571 498 472 463 480 463 425 349 237
28/11/2023 08:00 59.6 78.2 47.9 60.2 583 593 628 1642 596 573 549 505 426 329 198
28/11/2023 09:00 625 835 46.4 57.4 59.3 604 624 633 617 599 582 544 445 33.0 21.7
28/11/2023 10:00 57.9 79.4 a4.7 57.9 584 596 604 576 546 541 538 50.8 447 39.2 27.0
28/11/2023 11:00 55.8 74.5 46.6 58.9 58.8 59.6 59.7 61.0 55.7 535 50.2 46.7 427 37.7 248
28/11/2023 12:00 54.4 . 45.9 57.6 59.7 604 633 56.2 547 518 499 453 380 296 158
28/11/2023 13:00 56.1 76.4 452 57.3 60.0 59.2 598 608 56.2 527 513 470 39.0 303 17.7
28/11/2023 14:00 57.3 76.9 47.4 58.2 587 595 66.7 619 568 546 521 485 426 346 221

all noise levels are in dB

Table A3.2  Background noise measurements at Location 2. On flat roof at rear of 11 Market Street premises
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Octave Band Centre Frequency Hz

Period start LAeq LAmax  LASO LA10 16 32 64 125 250 500 1k 2k 4k 8k 16k
25/11/2023 16:00 52.7 67.8 49 54 520 564 556 564 520 501 488 427 359 296 1938
25/11/2023 17:00 54.4 73.6 49.5 54.2 531 581 584 577 528 520 508 436 355 285 285
25/11/2023 18:00 52.8 66.9 50.1 53.3 529 573 565 575 515 494 494 425 351 271 139
25/11/2023 19:00 521 66.2 49.6 52.1 51.1 53.7 557 575 506 489 4385 413 346 26.7 133
25/11/2023 20:00 55.4 76.3 49.8 54.7 51.8 556 569 594 562 511 514 459 379 31.0 189
25/11/2023 21:00 52.7 66.1 48.7 53.5 51.7 541 551 571 505 494 491 431 358 289 148
25/11/2023 22:00 51.4 66.6 48.2 51.2 55.1 553 549 566 500 47.7 480 412 343 274 16.8
25/11/2023 23:00 51 69.4 47.4 50.3 521 540 551 56.6 49.2 430 469 414 337 253 141
26/11/2023 00:00 50.6 64.2 47.3 52.5 515 525 555 568 457 476 465 404 338 25.2 131
26/11/2023 01:00 48.2 64.3 46.4 48.9 49.1 504 53.0 558 473 452 440 36.8 307 209 110
26/11/2023 02:00 46.9 49.8 46 48.1 47.7 469 517 553 465 440 423 355 305 204 107
26/11/2023 03:00 46.8 45.8 46 47.8 46.8 470 506 553 463 438 422 352 301 203 107

all noise levels are in dB

Table A3.3  Background noise measurements at Location 3. On steel staircase next to Grayton House
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