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SUMMARY

Pfizer Biotech is proposing to replace two older blast freezers with one system in a building
to be located adjacent to the existing ones. The Pfizer site in Havant in Hampshire is
sandwiched between residential areas to the east and west.

The Local Authority Planning Office highlighted some concern about the possible adverse
impact on the nearest noise sensitive receptors due to noise arising from the new blast
freezer; it has therefore requested a noise assessment.

Axis Architecture, the architect, approached Dr H S Sagoo — an experienced independent
Noise and Vibration Consultant — to undertake the noise survey and prepare the requisite
noise assessment.

Ambient noise levels were measured over a period commencing around 15:00 hrs on
Friday, 12" June 2015 till approximately 15:00 hrs on Monday. Two sound level meters
were installed approximately 2.0m above ground on secure tripods; one along the New
Lane site boundary and the other on the railway site boundary. Measurements of the
background noise level at these locations were considered to be representative of the
levels at the nearest residential houses.

The noise emission of the blast freezer is stated as 66 dB at 10m distance when just
loaded and 55 dB when the temperature has gone down. Each of the three freezers is
rated at 55 dB at 10 m distance when running on full load and 45 dB off load. The
proposed new blast freezer and three other freezers will be located close to the site of
existing freezers. There are buildings on site in close vicinity that will screen these
freezers from the noise sensitive receptors.

The lowest background noise level measured was 32.2 and 37.6 dB Lag at the railway and
New Lane site boundaries, respectively.

The BS4142 assessment based on worst case scenario indicates that the rating noise
level is calculated to be 4 to 6 dB below the measured background noise level. Therefore,
this is a clear ‘indication of the specific sound source having a low impact’, hence it is clear
that the new freezers will not cause an adverse impact and hence no mitigation is
necessary.

Moreover, this assessment is based on the highest source noise levels when under full
load. The noise of the freezers has no strong tones and is not intermittent or impulsive,
and in context where the ambient noise is intermittent and impulsive due to road traffic and
trains, it is considered that noise due to the freezers will not be noticeable. Consequently,
it is unlikely that noise of the freezers will cause an adverse comment. The planning
department should therefore approve the development.
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1. INTRODUCTION

Pfizer Biotech is proposing to replace two older blast freezers with one system in a
building to be located adjacent to the existing ones. The Pfizer site in Havant in
Hampshire is sandwiched between residential areas to the east and west.

The Local Authority Planning Office highlighted some concern about the possible
adverse impact on the nearest noise sensitive receptors due to noise arising from the
new blast freezer; it has therefore requested a noise assessment.

Axis Architecture, the architect, 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, brief
details of the proposal and 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

The Pfizer site is located just over 1 km northeast of Havant town centre and about 1.5
km north of the A27 between Portsmouth and Chichester, see Figure 1. The
Portsmouth to Petersfield railway line forms the eastern site boundary and New Lane,
which is a main access road to the industrial area, forms the western site boundary.
The site is within the New Lane Industrial Estate and there are commercial units north
and south of Pfizer.

The site is exposed to noise of road traffic on New Lane and trains on the Portsmouth to
Petersfield service. The site is also exposed to noise from the adjacent commercial
units including car park to the north. At the time of installation of the sound measuring
equipment some fan noise was clearly audible at the railway site boundary location.
This was due to extraction fan on a neighbouring industrial unit which was being cleared
ready for a renovation or demolition.

The nearest noise sensitive receptors are houses east of the railway in Nutwick Road
which are about 200 m from the new blast freezer and west of New Lane which are
about 155 m distance.

3. DEVELOPMENT PROPOSAL

Pfizer Global Supply site in Havant is home to highly sophisticated production lines.
These provide state-of-the-art packaging of vaccines and specialist injectable products,
often in highly secure refrigerated conditions, which are then distributed around the
world. The vaccines are usually required to be delivered at low temperatures destination
in compliance with label requirements ready for patient and practitioner use.

Transport solutions range from a small container to transport cold chain medicines by
four-wheel drive and destinations include, for example, remote mountainous locations in

Report No: 154/Rep 1/Rev 0 2 16" June 2015



Dr H S Sagoo — Acoustics, Noise & Vibration Consultants

Kenya. Delivering to destinations with a huge ambient temperature range require
specialist methods and accurately controlled temperature containers using gel packs.

The freezer units are full of gel packs that are chilled to - 20 to - 25 degree C. These
packs are then used in the containers for delivery. The freezer units operate
continuously but are under full load when a new load of gel packs are placed inside and
when the doors are opened for access.

At present there are two blast freezers in use which are understood to be fairly old, see
Photo 1, and both of these are proposed to be replaced by three new freezers and a
blast freezer housed in one building. This building will be placed close to the existing
units with their chiller fans orientated away from the HPS car park. See Figure 2.

The site also has bank of chillers and fans which will remain are located close to the
boundary with HPS car park, see Photo 2, and these operate on a continuous basis.

4. ASSESSMENT CRITERIA

Planning policy

The National Planning Policy Framework® sets out the Government’s planning policies
for England and how these are expected to be applied. It sets out the Government’s
requirements for the planning system only to the extent that it is relevant, proportionate
and necessary to do so. It provides a framework within which local people and their
local authorities can produce their own distinctive local and neighbourhood plans, which
reflect the needs and priorities of their communities.

One of the aims of the NPPF is stated in paragraph 123 on page 29; ‘Recognise that
development will often create some noise and existing businesses wanting to develop in
continuance of their business should not have unreasonable restrictions put on them’.

British Standard 4142

British Standard 41422 gives guidance on measurement and assessment of industrial
and commercial sound on nearby residents 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 h during the day, 07:00 to 23:00 hrs, and 15 minute during
the night.

! Department for Communities and Local Government, ‘National Planning Policy Framework, March 2012.
2 British Standard 4142:2014 ‘Method for rating and assessing industrial and commercial sound’.
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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 adverse
measured background level impact.
Table 1 BS 4142 Assessment Criteria

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” and 3 dB for intermittency.

5. NOISE MEASUREMENTS

Background noise measurements

The locations for the background noise measurements was discussed and agreed with
the local authority beforehand. Ambient noise levels were measured over a period
commencing around 15:00 hrs on Friday, 12" June till approximately 15:00 hrs on
Monday, 15" June 2015. Two sound level meters were installed approximately 2.0m
above ground on secure tripods; one along the New Lane site boundary, about 8m from
the edge of the road see Photo 3, and the other on the railway site boundary see Photo
4. Measurements of the background noise level at these locations were considered to
be representative of the levels at the nearest residential houses. Short term noise
measurements were undertaken close to the existing freezers and in the adjacent
commercial area car park.

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.

The weather was dry with clear blue sky at the start of the noise survey with hardly any
wind; 0.4 m/s with gusts up to 0.8 m/s. There may have been some rain on Friday
evening. On Monday the weather was again dry with light south-easterly wind of 0.8
m/s with gusts of 2.9 m/s.

Noise sources
The noise emission of the blast freezer is stated as 66 dB at 10m distance when just
loaded and 55 dB when the temperature has gone down. Each of the three freezers is

rated at 55 dB at 10 m distance when running on full load and 45 dB off load. It is
understood that the freezers could be loaded with gel packs during night-time.
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6. INSTRUMENTATION

Noise measurements were taken using two 01dB Solo Type 1 integrating sound level
meters (serial nos. 11649 and 10485) each fitted with a ¥ inch microphone. These
were set-up to record the frequency spectra of the ambient noise and were calibrated
using a 01dB Calibrator (serial no. 130366) in accordance with the manufacturer's
instructions before and after the measurements, and no drift in calibration level was
observed.

The long term measurements were free-field and the microphone was mounted on a
secure tri-pod 2.0 m above ground. The short term measurements were on a tri-pod
1.6 m above ground are all are free-field except the measurement 1m in front of the
existing freezer unit which was between the unit and a wall of a building. All
measurements were conducted in accordance with the guidelines given in BS7445° and
BS4142.

7. NOISE MEASUREMENT RESULTS

Complete results of the ambient noise survey at the agreed locations are given in
Appendix 3 and the time histories of the measurements are given in Figure 3. As the
freezers run continuously the greatest noise impact is likely to be during the night,
hence the lowest 15-minute period value for each night is summarised below together
with the time of occurrence.

As mentioned above there was an extractor fan operating at a neighbouring site. On
closer inspection via spectral time history of the measurements shown in Figure 4, the
fan appeared to have been operating all weekend except from 14:56 hrs on Saturday
until 08:29 hrs on Sunday; this was convenient because this is the period when the
lowest background is usually expected. As a result, the quietest period given below
was during Saturday night.

Railway site boundary New Lane boundary
Period start Leg Lmax L90 L10 Leg Lmax L90 L10
Daytime — hourly averages
Friday daytime 22:00 585 79.6 501 571 57.4 721 455 624
Saturday daytime 22:00 589 814 372 495 54.9 69.4 427 58.8
Sunday daytime 07:00 58.2 816 36.8 527
22:00 52.8 689 39.7 527

Night-time — 15 minute averages

Friday night 03:00 51.3 53.3 50.8 516 46.7 54.4 436 48.7
Saturday night 02:00 33.2 369 322 337

03.15 43.1 53 38.6 46.8
Sunday night 02:30 425 452 421 426 386 41.1 376 394

All noise levels are in dB(A)

Table 2 Ambient noise — lowest daytime and night-time values

¥ BS7445:2003, ‘Description and measurement of environmental noise; a guide to quantities and

procedures’, BSI.
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8. ASSESSMENT OF THE NOISE IMPACT

Calculated source noise levels

The worst case is when all units are running at full load; the sound level at 10 m will
then be 66 dB and 60 dB La.q from the blast freezer and three freezers, respectively.
The sound level at each of the two residential areas is summarised in the table below.

Sources Source noise Noise at houses Noise at
level in Nutwick Rd at houses in New
dBatl0m 200 m Lane at 155 m
Blast freezer 66 40 42.2
Freezers 3no. 55 = 60 for three 34 36.2
Combined specific noise level 41.0 43.2

All noise levels are in dB(A)

Table 3 Calculated specific noise levels

Obstructions and screening

There are a lot of buildings on the Pfizer site and some of these will obstruct the
transmission of sound towards the residential areas. The barrier correction depends
upon the height of the obstruction and the spatial information of the source, obstruction
and the receiver. This barrier effect has been calculated using the procedure in CRTN*
and given in the table below

Noise at houses Noise at
in Nutwick Rd at  houses in New
200 m Lane at 155 m
Combined noise level 41.0 43.2
Barrier effect of buildings - 147 - 9.2
Residual specific noise level 26.3 34.0
All noise levels are in dB(A)
Table 4 Calculated barrier corrections and specific noise levels

Rating noise level

The sound of the freezers was heard at close quarters and it was considered to be
broadband without any noticeable tones. As the freezers are running continuously
there are no start ups or intermittency or impulses. As a result, no acoustic character
corrections are appropriate, therefore the rating noise level is the specific noise level
given above.

4 ‘Calculation of Road Traffic Noise, Dept of Environment and Welsh Office, HMSO, 1988.
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BS4142 noise assessment

Table 5 below summarises the rating noise levels and the measured background noise
levels at the selected receiver locations.

Receptor Specific noise Rating noise  Background Exceedance
level dB level dB noise level dB
dB Laso
Receptor at New 34.0 34.0 37.6 -4
Lane 150 m
Receptor at Nutwick 26.3 26.3 32.2 -6
Rd 200 m

Noise levels are in dB

Table 5 BS4142 Assessment

The BS4142 assessment shows that the rating noise level is calculated to be about 4 to
6 dB below the lowest background noise level in the area. Given that this assessment
is based on worst case scenario of higher source noise levels this is, therefore, a clear
‘indication of the specific sound source having a low impact’. Hence it is clear that the
proposed new blast freezer and the three other freezers will not cause an adverse
impact and hence no mitigation is necessary.

9. MITIGATION MEASURES

The assessment of noise caused by the proposed new blast freezer and the three other
freezers at the Pfizer site in New Lane has shown that these would have a low impact.
As a result, no mitigation measures are necessary.

10. CONCLUSIONS

Ambient noise levels were measured over a period commencing around 15:00 hrs on
Friday, 12™ June 2015 till approximately 15:00 hrs on Monday. Two sound level meters
were installed approximately 2.0m above ground on secure tripods; one along the New
Lane site boundary and the other on the railway site boundary. Measurements of the
background noise level at these locations were considered to be representative of the
levels at the nearest residential houses.

The noise emission of the blast freezer is stated as 66 dB at 10m distance when just
loaded and 55 dB when the temperature has gone down. Each of the three freezers is
rated at 55 dB at 10 m distance when running on full load and 45 dB off load. The
proposed new blast freezer and three other freezers will be located close to the site of
existing freezers. There are buildings on site in close vicinity that will screen these
freezers from the noise sensitive receptors.

The lowest background noise level measured was 32.2 and 37.6 dB Lago at the railway
and New Lane site boundaries, respectively.
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The BS4142 assessment based on worst case scenario indicates that the rating noise
level is calculated to be 4 to 6 dB below the measured background noise level.
Therefore, this is a clear ‘indication of the specific sound source having a low impact’,
hence it is clear that the new freezers will not cause an adverse impact and hence no
mitigation is necessary.

Moreover, this assessment is based on the highest source noise levels when under full
load. The noise of the freezers has no strong tones and is not intermittent or impulsive,
and in context where the ambient noise is intermittent and impulsive due to road traffic
and trains, it is considered that noise due to the freezers will not be noticeable.
Consequently, it is unlikely that noise of the freezers will cause an adverse comment.
The planning department should therefore approve the development.
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Measurement time histories — background noise
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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.

L peqr 1S @ 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, e.g. L typical in the case of daytime working and 5-minute

Aeq,(12-hour)’

for night-time.
L ago is the level of A-weighted sound exceeded for 90% of the measurement period. It

is generally used as a measure of the background noise in environment noise

standards.
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Appendix 2 Site Photographs

Report No: 154/Rep 1/Rev 0 15 16" June 2015



Dr H S Sagoo — Acoustics, Noise & Vibration Consultants

R B
~
gy
y,
S
Ty

Photo 1 View of the chillers of the older existing freezers

Photo 2 A bank of chillers located close to HPS car park on north boundary
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Photo 4 Long term monitor at the railway site boundary
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Appendix 3 Noise measurement results and calculations
Table A3.1 Results of the long term noise survey at railway site boundary
Table A3.2 Results of the long term noise survey at New Lane site boundary
Table A3.3 Results of long term measurements — night-time 15 minute
averages for both locations
Table A3.4 Results of noise measurements close to the existing freezers and

in the adjacent car park
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Friday
12/06/2015 15:00 61.8 81.6 495 524 541 56.0 765 623 547 573 582 547 50.6 450 33.7
12/06/2015 16:00 62.6 81.3 49.8 529 523 548 764 63.1 550 576 590 56.0 51.7 46.2 341
12/06/201517:00 61.2 819 494 5538 50.8 528 763 620 545 568 574 543 497 451 374
12/06/2015 18:00 60.6 81.8 495 516 53.0 53.8 76,5 615 550 574 56,5 528 488 426 30.6
12/06/2015 19:00 62.3 82,5 49.7 533 540 56.7 76.7 620 557 584 585 551 503 450 350
12/06/2015 20:00 61.4 81.8 49.6 52.9 51.3 536 770 61.2 550 576 574 546 496 444 323
12/06/2015 21:00 60.5 82.1 49.8 50.8 51.0 527 772 608 545 56.7 56.6 528 488 439 345
12/06/2015 22:00 58.5 79.6 50.1 57.1 514 525 775 61.2 538 543 537 509 47.2 435 340
12/06/2015 23:00 60.2 82.2 533 577 58.7 552 780 61.7 539 554 556 535 49.7 46.1 36.5

All noise levels are in dB
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Saturday
13/06/2015 00:00 56.3 78.2 514 543 549 529 781 61.8 513 519 50.6 483 441 416 326
13/06/2015 01:00 55.2 79.7 51 53.2 60.2 566 781 61.8 500 50.2 501 46.5 412 383 295
13/06/2015 02:00 51.7 548 509 52.3 56.0 516 783 619 476 432 416 39.2 357 328 238
13/06/201503:00 54.1 69.8 51 53.8 549 512 785 619 475 427 427 445 377 49.7 284
13/06/2015 04:00 61 74.1 515 65.5 56.2 529 785 619 475 428 427 59.1 485 414 280
13/06/2015 05:00 61.5 84.8 515 57.1 55.7 543 786 627 56.2 561 569 546 49.2 534 355
13/06/2015 06:00 58.6 829 515 56 56.0 53.1 785 621 521 544 538 513 474 428 348
13/06/2015 07:00 61.2 82.8 51.8 554 582 550 786 626 539 569 570 542 498 444 30.9
13/06/2015 08:00 61.5 82.7 521 565 61.7 585 785 622 545 573 575 543 506 445 314
13/06/2015 09:00 62 82.6 522 552 609 580 785 625 558 581 580 548 508 448 31.7
13/06/2015 10:00 61.5 81.8 519 56.2 63.7 589 784 622 551 568 573 544 513 463 319
13/06/2015 11:00 61.8 83 513 554 500 564 778 621 555 572 577 549 512 46.6 315
13/06/2015 12:00 61 81.6 46.5 533 583 556 701 569 550 573 57.2 537 501 455 30.9
13/06/2015 13:00 61.3 82.3 454 533 60.7 569 66.1 571 553 573 575 545 504 452 314
13/06/2015 14:00 60.5 81.7 46.2 524 579 56.0 66,5 547 542 557 56,5 541 500 438 30.2
13/06/2015 15:00 61.7 819 446 54.7 582 56.2 565 574 559 570 57.2 554 523 475 326
13/06/2015 16:00 60.9 82.6 435 50.7 543 53.2 542 551 546 571 571 544 499 446 31.2
13/06/2015 17:00 60.5 82.3 438 50 56.1 535 541 536 534 563 569 539 495 442 316
13/06/2015 18:00 61 82,5 434 513 582 55.0 53.7 544 538 573 574 543 497 443 324
13/06/2015 19:00 60.1 80.9 42.7 534 553 544 56.1 560 539 564 56.0 534 494 436 30.9
13/06/2015 20:00 61.2 81.5 39.8 49.8 541 53.8 534 546 538 575 573 548 50.0 447 33.2
13/06/2015 21:00 60.2 81.6 379 483 523 558 554 542 549 566 56.3 531 495 452 36.8
13/06/2015 22:00 58.9 81.4 37.2 495 514 544 557 528 538 553 546 519 484 425 30.2
13/06/2015 23:00 62.2 86 353 39.7 55,2 59.1 594 593 577 587 578 551 51.7 480 39.1

All noise levels are in dB
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Sunday
14/06/2015 00:00 56.1 77.3 345 37.1 50.3 53.1 528 471 51.2 524 50.7 484 46.2 48.8 385
14/06/2015 01:00 60.2 84,5 32.7 357 53.6 53.2 542 517 547 56.1 552 531 50.7 517 448
14/06/2015 02:00 58.7 83.8 326 34.7 50.6 495 527 484 529 533 56.3 510 459 429 39.2
14/06/201503:00 61.9 87 329 453 49.1 49.0 526 51.2 571 569 573 564 49.7 47.1 431
14/06/2015 04:00 47.2 61.9 389 49.6 471 456 40.2 378 36.0 359 418 424 361 389 178
14/06/2015 05:00 55.3 74 38.7 56.1 475 458 421 415 379 485 416 50.7 484 487 19.2
14/06/2015 06:00 53.1 76.4  38.7 50 49.2 485 476 452 46.7 50.2 475 474 421 387 29.0
14/06/2015 07:00 58.2 81.6 36.8 527 50.3 49.2 493 49.2 494 543 542 513 482 449 293
14/06/2015 08:00 58.2 82.3 40.5 53.7 529 51.0 683 515 511 545 542 511 485 428 30.7
14/06/2015 09:00 58.7 815 444 519 56,5 535 714 517 528 551 546 519 480 418 28.7
14/06/2015 10:00 60.6 82.2 456 50.6 578 547 720 542 536 565 569 536 494 46.1 36.9
14/06/2015 11:00 60.1 819 453 50.3 578 542 708 534 531 558 564 532 496 448 341
14/06/2015 12:00 58.7 80.5 452 534 579 544 705 543 525 541 545 517 49.2 448 29.0
14/06/2015 13:00 59.4 80.9 443 504 579 543 705 542 542 556 555 522 480 42.0 28.8
14/06/2015 14:00 59.8 815 445 511 554 536 701 547 542 558 564 526 485 418 293
14/06/2015 15:00 60 82 443 50.5 55,8 545 700 536 538 559 56.2 534 489 433 319
14/06/2015 16:00 58.4 80.7 44.7 50 59.3 546 70.2 536 529 541 546 515 475 434 290
14/06/2015 17:00 59 81.8 448 49.2 586 542 70.2 529 532 548 552 523 479 420 293
14/06/2015 18:00 60.9 819 443 484 589 554 700 551 556 571 574 535 498 436 32.8
14/06/2015 19:00 59.5 81.8 43.7 495 53.7 520 695 51.7 531 554 558 526 483 433 333
14/06/2015 20:00 59.8 81.3 434 513 50.3 529 699 532 536 563 56.1 525 483 434 324
14/06/2015 21:00 59.1 81.2 43.7 47.7 509 513 705 524 533 552 557 521 475 424 29.9
14/06/2015 22:00 58.4 81.2 439 475 533 514 704 518 519 540 549 51.7 470 422 324

All noise levels are in dB
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Monday
15/06/2015 00:00 54.9 77.9 443 49.6 59.7 544 685 530 508 525 505 46.6 429 391 27.7
15/06/201501:00 51.6 77.6 434 49.6 604 545 681 530 485 478 473 440 40.1 359 250
15/06/2015 02:00 42.9 47.7 42,2 437 497 477 68.0 51.7 457 345 336 316 275 222 135
15/06/2015 03:00 45.5 59.6 423 45.2 498 479 68.1 514 459 347 36.0 405 306 29.1 137
15/06/2015 04:00 55.6 81 43.8 513 497 49.1 68.0 523 482 51.0 506 49.0 447 473 31.7
15/06/2015 05:00 61.4 86.2 43.1 50.2 51.8 528 675 579 570 575 57.2 538 501 531 357
15/06/2015 06:00 61.8 819 439 559 53.2 53.7 674 569 549 574 579 547 521 485 353
15/06/2015 07:00 63.5 82.1 453 547 549 547 676 574 559 593 598 56.6 536 486 350
15/06/2015 08:00 60.7 80.8 458 534 540 576 684 561 551 568 56.6 538 508 450 327
15/06/201509:00 61.9 82.4 46.1 553 538 551 693 56.7 552 583 581 544 519 442 30.7
15/06/2015 10:00 61.9 81.4 46.4 53.7 579 581 710 566 559 583 580 548 510 451 316
15/06/2015 11:00 62.1 82.7 46.5 53.2 587 571 718 582 553 576 586 554 511 457 335
15/06/2015 12:00 61.2 81.5 452 545 574 581 703 56.1 555 568 573 547 508 438 320
15/06/2015 13:00 60.9 82.2 448 51.1 55,6 54.7 69.1 580 551 565 57.2 542 49.7 445 316
15/06/2015 14:00 61.2 82 449 546 573 556 694 590 555 569 576 541 500 447 318
15/06/2015 15:00 60.9 815 449 529 538 542 696 570 549 569 571 541 501 437 312

All noise levels are in dB

Table A3.1  Results of the long term ambient noise survey at railway site boundary — hourly averages
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Friday
12/06/2015 14:00 64 71.8 51.7 67.7 61.2 641 663 61.1 590 583 608 574 477 395 300
12/06/2015 15:00 64 73.4 52.8 67 623 645 664 618 59.2 578 611 572 464 350 215
12/06/2015 16:00 64.4 75.5 526 675 625 643 665 626 600 581 615 574 486 350 234
12/06/2015 17:00 64 76.9 50 67 594 63.2 651 610 59.2 578 61.2 570 46.0 36.5 255
12/06/2015 18:00 63.3 80 49.3 664 57.2 615 653 616 594 572 604 560 46.0 335 205
12/06/2015 19:00 60.9 71.6 47.1 655 615 616 626 578 551 543 583 538 429 33.7 219
12/06/2015 20:00 58.8 69.5 473 637 539 594 603 551 529 520 56.1 522 406 294 174
12/06/2015 21:00 57.4 72.1 455 624 51.8 578 588 547 516 506 549 503 383 284 16.6
12/06/2015 22:00 58.3 72.7 47.1 623 523 580 585 540 519 508 540 525 479 446 354
12/06/2015 23:00 59.3 70.8 50.9 62.3 544 577 570 514 503 508 541 541 50.2 473 380

All noise levels are in dB
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Start Laecq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Saturday
13/06/2015 00:00 56 69.9 445 57.6 50.8 56.8 576 51.8 493 485 51.8 504 447 40.7 31.0
13/06/2015 01:00 53.3 72.2 454 525 57.0 583 56.7 527 483 475 49.2 472 411 36.8 26.8
13/06/2015 02:00 50.1 66.7 44.8 49.7 55.7 57.1 547 48,0 451 445 46.3 437 37.1 343 243
13/06/2015 03:00 51 715 444 534 574 59.6 578 488 46.2 447 453 46.5 381 33.6 235
13/06/2015 04:00 50.4 67.2 46.1 51.7 56.2 574 544 475 447 440 451 455 393 353 252
13/06/2015 05:00 55.9 69.5 46.7 59 61.3 619 61.6 526 502 49.7 529 490 415 36.8 256
13/06/2015 06:00 57.3 73.4 46.7 60.5 58.7 59.7 603 542 523 510 544 505 417 369 26.6
13/06/2015 07:00 60 72.1 48.1 654 59.1 60.7 618 589 546 533 572 531 428 369 265
13/06/2015 08:00 62.1 79.5 50.3 66.6 604 609 623 603 574 559 59.1 552 452 398 29.8
13/06/2015 09:00 62.8 724 512 67.1 596 613 63.0 577 570 56.2 60.2 56.0 447 378 276
13/06/2015 10:00 62.9 724 514 66.9 60.7 623 635 595 578 56.7 60.1 559 454 395 296
13/06/2015 11:00 63.1 73.1 515 67.2 613 61.8 640 587 583 569 606 558 454 394 296
13/06/2015 12:00 62.9 714 51.1 66.8 61.2 61.7 644 595 581 569 604 553 447 387 29.1
13/06/2015 13:00 61.6 72.4 49.9 66 508 605 633 600 573 559 589 539 441 383 286
13/06/2015 14:00 61.5 71.6 503 65.9 626 61.0 621 582 567 554 590 539 446 391 298
13/06/2015 15:00 61.3 72.8 49.6 655 604 612 634 618 583 557 585 534 437 37.7 280
13/06/2015 16:00 60.8 713 49.2 65.1 58.7 60.7 620 584 56.2 548 582 534 428 359 26.0
13/06/201517:00 60.9 73.6 496 65.3 5.0 60.0 615 56.2 564 549 583 534 433 372 27.2
13/06/2015 18:00 60.1 76.4 485 645 589 598 609 61.2 556 537 572 526 427 37.0 273
13/06/2015 19:00 59.3 70.9 47.7 64.4 574 588 59.7 547 536 525 56.6 520 463 373 27.2
13/06/2015 20:00 58.3 77.7 45 625 542 587 614 598 550 553 549 50.1 398 350 227
13/06/2015 21:00 57.3 73.3 438 624 51,6 584 59.2 532 521 514 545 503 39.7 303 156
13/06/2015 22:00 54.9 69.4 42,7 58.8 490 56.5 558 515 494 484 523 478 359 235 1438
13/06/2015 23:00 54.4 72 419 54.8 49.3 569 564 51.7 484 475 516 479 370 270 153

All noise levels are in dB
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Sunday
14/06/2015 00:00 52.5 69.4 404 504 478 56.7 55.3 505 474 464 49.7 456 34.2 233 13.8
14/06/2015 01:00 49.5 679 39.1 437 47.2 564 541 471 449 435 469 422 299 215 155
14/06/2015 02:00 46.6 69.5 393 41.7 47.0 555 534 459 428 409 439 389 27.7 20.7 129
14/06/201503:00 51.6 68.5 389 56.5 46.4 555 532 446 428 393 419 490 39.7 337 2238
14/06/2015 04:00 50.5 66.6 42.2 513 47.7 56.2 545 519 470 422 447 46.0 385 319 16.2
14/06/2015 05:00 48.9 67.7 415 47.3 469 56.6 543 473 444 424 451 419 383 340 149
14/06/2015 06:00 52.5 70.8 40.2 49.2 48.1 55.7 554 50.1 484 474 49.1 457 37.1 29.7 148
14/06/2015 07:00 56.6 72.1 414 61.2 488 569 558 536 526 506 536 498 399 324 199
14/06/2015 08:00 56.7 715 416 61.7 514 579 57.7 56.7 524 50.2 541 494 372 26.0 153
14/06/2015 09:00 59.7 754 429 64.9 541 588 595 604 554 533 568 529 413 298 183
14/06/2015 10:00 62.3 819 448 65.7 539 593 605 615 576 608 583 541 419 311 19.7
14/06/2015 11:00 61.6 754 46.3 65.9 547 599 619 572 577 552 589 546 435 33.0 19.0
14/06/2015 12:00 61.2 74.8 442 65.9 56,5 599 61.2 594 563 555 584 540 424 314 216
14/06/2015 13:00 61 77.6 433 65.3 542 59.1 615 61.7 578 554 579 534 444 332 19.1
14/06/2015 14:00 60.2 73.9 44 65.4 546 596 608 568 555 548 575 527 417 294 19.1
14/06/2015 15:00 59.6 69.6 449 64.3 541 598 603 557 547 533 571 522 409 29.1 16.7
14/06/2015 16:00 59.7 73.9 433 645 53.2 586 59.1 571 551 539 569 525 419 328 194
14/06/2015 17:00 58.5 70.8 43.6 63.9 53.0 58.0 585 541 534 520 559 514 40.0 296 17.6
14/06/2015 18:00 59.3 73.4 433 64.7 59.7 596 616 571 559 539 56.2 51.7 463 326 19.0
14/06/2015 19:00 57.8 73.5 424 634 50.8 572 586 569 548 510 549 509 39.7 289 163
14/06/2015 20:00 57.9 72 415 63.2 495 570 569 533 521 508 553 512 378 250 15.0
14/06/2015 21:00 55.9 73.9 40.8 59 475 56.4 56.2 515 503 489 529 49.7 391 31.8 19.2
14/06/2015 22:00 52.8 68.9 39.7 52.7 48.3 556 549 50.3 486 473 498 458 343 243 1438

All noise levels are in dB
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Monday
15/06/2015 00:00 47.9 65.7 40.4 45.2 46.7 547 51.8 473 442 414 447 41.2 326 275 17.0
15/06/2015 01:00 44.9 66 39.3 44 450 545 511 434 409 391 414 382 308 265 164
15/06/2015 02:00 42.4 63 38 40.8 434 55.0 50.1 429 39.7 376 392 347 242 196 124
15/06/2015 03:00 51 68.3 384 557 546 581 550 46,3 439 415 427 48.0 387 289 19.2
15/06/2015 04:00 53.3 69.7 419 57.5 497 56.4 533 454 436 426 464 49.7 4277 373 244
15/06/2015 05:00 57.8 74.2 42,1 63.3 533 586 593 549 531 519 549 508 415 37.7 17.7
15/06/2015 06:00 61.5 729 442 66.1 577 614 630 606 568 555 586 546 433 329 178
15/06/2015 07:00 65.4 829 50.8 685 61.6 647 673 656 625 608 62.1 580 47.7 39.0 227
15/06/2015 08:00 66 76.7 55.1 68.7 63.1 66.2 693 635 623 603 63.0 590 482 36.6 229

All noise levels are in dB

Table A3.2
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Saturday night railway side
13/06/2015 23:00 37.6 40.3 355 387 47.4 465 429 401 378 33.2 335 292 253 215 146
13/06/2015 23:15 59.1 76.7 355 40.5 51.3 53.8 53.6 507 541 56.8 545 516 483 417 274
13/06/2015 23:30 61.8 81.7 358 422 528 596 600 56.1 564 577 576 553 511 46.1 34.8
13/06/2015 23:45 66.4 86 35 457 59.7 63.0 635 645 622 628 620 591 56.0 529 446
14/06/2015 00:00 39.1 56.2 351 37.6 479 46.0 40.6 359 344 31.7 363 314 276 216 144
14/06/2015 00:15 56.8 77.3 349 36.9 50.7 528 519 491 528 546 526 484 453 39.1 255
14/06/2015 00:30  60.6 77.1 34,7 39.2 529 574 57.7 506 553 56.1 546 53.1 512 547 444
14/06/2015 00:45 35 364 341 357 47.1 456 40.2 364 346 301 295 28.7 241 200 129
14/06/2015 01:00 34.7 37.2 337 354 471 456 398 36.7 343 299 293 28.2 23.7 199 129
14/06/2015 01:15 61.7 82.1 33.2 369 50.0 516 523 533 532 569 581 554 515 454 321
14/06/2015 01:30 58.6 78 325 357 542 524 554 497 544 53.6 490 488 513 56.2 498
14/06/2015 01:45 63 845 323 35 569 56.7 571 546 585 59.6 577 56.0 529 511 441
14/06/2015 02:00  33.2 369 32.2 337 472 446 40.1 373 343 289 273 259 216 190 12.7
14/06/2015 02:15 64.7 83.8 32.7 348 549 540 586 542 589 593 623 570 519 489 453
14/06/2015 02:30 33.5 354 329 34 471 457 393 347 331 281 266 280 239 194 124
14/06/2015 02:45 34.4 389 334 352 469 455 398 36.6 348 294 279 286 23.7 192 122
14/06/201503:00 67.8 87 33.1 359 522 534 584 570 63.0 629 63.3 624 557 529 491
14/06/2015 03:15 34.6 474 325 351 47.0 449 39.2 357 343 294 292 284 236 208 123
14/06/2015 03:30 42.1 55,9 325 434 47.0 453 397 371 344 303 399 343 287 215 126
14/06/2015 03:45  45.6 58.2 349 491 479 457 419 40.2 433 323 411 380 326 40.7 194
14/06/2015 04:00 47 61 399 493 469 450 40.2 36.7 340 289 423 430 355 289 131
14/06/2015 04:15 49.4 619 395 514 471 458 393 346 328 303 451 446 37.7 39.7 19.9
14/06/2015 04:30 46.3 56.5 40.6 48.9 473 459 413 408 396 377 36.0 418 354 412 184

All noise levels are in dB
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Saturday night railway side
14/06/2015 04:45 44.6 56.1 37.6 48.3 47.2 456 396 364 341 388 383 374 355 390 171
14/06/2015 05:00 58.4 72 37.7 615 47.2 453 391 344 339 505 46.1 563 463 410 179
14/06/2015 05:15 48.9 59.1 40.1 52 47.2 455 40.2 36.7 345 463 374 449 396 355 16.7
14/06/2015 05:30 56.6 74 38.8 56.7 48.3 464 443 459 415 432 388 40.7 528 540 23.0
14/06/2015 05:45  50.8 62 38.1 54.9 475 459 4277 40.0 373 503 368 346 453 440 144
14/06/2015 06:00  53.7 70.2 36.6 52.8 479 450 428 40.2 388 358 436 513 439 398 20.0
14/06/2015 06:15  43.7 56 39.1 45.9 479 46.2 438 431 423 401 371 354 369 29.7 153
14/06/2015 06:30 48.4 61.4 40.1 495 478 46.6 434 410 40.2 503 371 354 370 326 165
14/06/2015 06:45 56.9 76.4 39 50 51.7 522 522 495 519 547 52.8 487 447 423 347

Saturday night New Lane side

13/06/2015 23:00 49.4 64.5 417 45.6 47.8 56.9 547 474 449 435 46.7 421 302 226 138
13/06/2015 23:15  56.1 72 418 594 495 569 563 544 493 485 528 503 410 308 17.0
13/06/2015 23:30  55.3 68.8 423 584 50.0 57.0 57.7 516 49.7 487 529 482 355 254 150
13/06/2015 23:45 54.3 67.4 423 56 49.4 57.0 56.2 504 483 477 517 475 348 243 146
14/06/2015 00:00  53.9 69.4 409 56.6 479 569 549 527 48.1 469 508 478 37.0 252 15.0
14/06/2015 00:15 53 69.4 40.8 51.2 48.0 56.8 551 499 48.0 46.8 505 457 327 225 135
14/06/2015 00:30 52 67.6 403 49.2 47.4 564 541 490 47.0 46.2 494 448 323 220 131
14/06/2015 00:45  50.4 65.1 399 457 47.7 56.6 56.6 49.1 46.4 456 474 429 324 229 134
14/06/2015 01:00  49.6 65.5 40 44.6 47.4 56.8 545 474 445 439 471 421 30.0 220 135
14/06/2015 01:15  50.6 679 393 44 47.1 564 539 47.7 463 438 478 438 319 223 153
14/06/2015 01:30  49.5 65 38.7 415 47.4 56.6 549 470 445 435 472 416 289 211 183
14/06/2015 01:45  47.9 66.9 39 41 46,9 559 529 463 434 428 451 404 27.8 204 128

All noise levels are in dB
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz

Time 16 315 63 125 250 500 1k 2k 4k 8k 16k

Saturday night New Lane side
14/06/2015 02:00 43.4 61.6 39.4 409 46.6 543 53.0 455 418 395 40.0 350 239 195 126
14/06/2015 02:15 45 63.5 39.5 421 46.6 54.2 529 453 425 399 422 368 247 201 129
14/06/2015 02:30 44.9 62.6 39.1 409 47.2 56.0 53.8 450 40.5 40.0 419 373 27.0 208 13.0
14/06/2015 02:45 49.8 69.5 39.7 423 47.7 56.6 53.8 472 451 431 475 425 31.1 219 13.2
14/06/2015 03:00 48.6 68.5 38.8 419 46.4 559 534 454 446 42.0 457 417 296 209 13.0
14/06/2015 03:15 43.1 53 38.6 46.8 459 552 528 432 385 361 362 394 286 203 17.1
14/06/2015 03:30  50.7 58.3 39.1 549 46.3 56.0 53.1 434 397 366 383 485 385 268 18.9
14/06/2015 03:45  55.7 64.3 48.2 58.3 469 551 53.3 458 451 39.7 412 535 446 394 279
14/06/201504:00 51.4 66.4 449 51.6 46.0 56.1 554 569 51.0 433 441 472 36.7 259 143
14/06/2015 04:15 52 65.5 414 56.9 46.8 56.0 547 46.2 43.0 422 458 486 383 294 198
14/06/2015 04:30  48.9 66 422 474 49.8 56.7 545 474 452 42,0 443 434 377 314 131
14/06/2015 04:45  48.5 66.6 424 47.2 46,9 559 534 46.0 43.0 411 445 404 404 356 135
14/06/2015 05:00 44.9 519 415 48 46.2 56.0 53.0 449 384 383 365 345 405 36.7 14.2
14/06/2015 05:15 44.9 61.7 41.2 443 46.7 56.3 53.3 453 414 396 405 363 368 280 13.2
14/06/2015 05:30  52.7 67.7 42  49.7 479 57.8 56.0 504 483 457 493 463 38.0 340 164
14/06/2015 05:45  48.3 66.1 41.6 46.6 46,9 563 545 46.1 433 422 448 41.1 364 336 15.1
14/06/2015 06:00  53.9 70.8 39.8 524 495 554 554 517 508 505 496 469 38.7 323 151
14/06/2015 06:15 50.8 65.9 40.1 48.9 47.0 542 535 495 478 450 476 435 374 309 146
14/06/2015 06:30  53.8 68.9 40.6 51 49.0 564 569 490 473 47.0 509 475 37.0 268 144
14/06/2015 06:45  50.3 66.1 40.4 46.7 46.3 564 550 499 46.4 445 470 434 345 246 149

All noise levels are in dB

Table A3.3  Results of long term measurements — night-time 15 minute averages for both locations
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Start Laeq  Lamax Laso  Laio Octave Band Frequency Hz
Time 16 315 63 125 250 500 1k 2k 4k 8k 16k
Im from freezers 72.1 73.2 709 728 66.8 814 778 763 755 70.1 66.6 620 539 47.7 385
includes reflection
5m from freezers 61.5 63.6 59.7 63.2 623 753 699 66.1 620 601 564 516 454 383 285
In HPS car park  56.9 63.2 554 57.8 575 625 616 559 539 517 535 499 433 369 258

All noise levels are in dB

Table A3.4
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Results of noise measurements close to the existing freezers and in the adjacent car park
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