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1.0

SUMMARY

PDA Ltd have been commissioned by Elodian Group Ltd to carry out an environmental
noise assessment and acoustic envelope design report for the proposed Eldon Grove
new build and conversion development at land between Bevington Street, Limekiln
Lane, Bond Street and Titchfield Street in Liverpool.

It is proposed to redevelop the site for 139 no. residential units with 95 no. new build
units and 44 no. converted units.

The proposed site has been assessed in accordance with the Natonal Planning Policy
Framework (NPPF). The assessment has shown that the site is suitable for the
proposed residential use with the inclusion of the proposed mitigation measures
detailed within this report.

The results of the survey were used to evaluate the sound insulation of the proposed
building envelopes of the residential accommodation and to assess compliance with
the guidance contained within WHO Guidelines for Community Noise and
BS8233:2014. These assessments have demonstrated that utilising the window and
ventilation specification recommended within this report the internal ambient noise
levels comply with the design criterion.

Report Prepared By:- Report Checked By:-

Liam Kavaney Max de Salis
AMIOA BEng (Hons) PhD MIOA
Acoustic Consultant Principal Consultant
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2.0 DEVELOPMENT DESCRIPTION

The proposed development site is situated at land between Bevington Street, Limekiln
Lane, Bond Street and Titchfield Street in Liverpool. The site is presently urban
wasteland with a row of derelict terrace dwellings occupying a section of the site.

The surrounding local area is predominantly residential. The site is bounded by Bond
Street to the north, Limekiln Lane to the east, Bevington Street to the south and
Titchfield Street to the west. Scotland Road (A59) runs approximately 160m to the
east of the site with the A59 slip road for the Kingsway Tunnel located approximately
100m to the south of the site. Vauxhall Road (A5038) is located some 220m to the
west of the site.

The proposed development site is to consist of circa 139 no. residential units with 95
no. new build units and 44 no. converted units. A site plan showing the location of the
site and surrounding local area is shown in Figure 1 below.

Figure 1: Site plan showing proposed site and surrounding area
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3.0

3.1

NOISE ASSESSMENT CRITERIA

National Planning Policy Framework

National Planning Policy is guided by the National Planning Policy Framework. With
regard to Noise the Framework states the following;

Planning policies and decisions should aim to:

4 avoid noise from giving rise to significant adverse impacts on health and
quality of life as a result of new development;
4 mitigate and reduce to a minimum other adverse impacts on health and

quality of life arising from noise from new development, including through the
use of conditions;

o 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 because of changes in nearby
land uses since they were established; and

o identify and protect areas of tranquility which have remained relatively
undisturbed by noise and are prized for their recreational and amenity value
for this reason.

The terms ‘significant adverse impact’ and ‘other adverse impacts’ are defined in the
explanatory notes of the ‘Noise Policy Statement for England (NPSE) which states;

There are two established concepts from toxicology that are currently being applied to
noise impacts, for example, by the World Health Organisation. They are:

NOEL — No Observed Effect Level

This is the level below which no effect can be detected. In simple terms, below this
level, there is no detectable effect on health and quality of life due to the noise.

LOAEL — Lowest Observed Adverse Effect Level

This is the level above which adverse effects on health and quality of life can be
detected.

Extending these concepts for the purpose of this NPSE leads to the concept of a
significant observed adverse effect level.

SOAEL — Significant Observed Adverse Effect Level

This is the level above which significant adverse effects on health and quality of life
occur.

The notes also offer an explanation of the term ‘other adverse impacts’ as follows;

. refers to the situation where the impact lies somewhere between LOAEL and
SOAEL. It requires that all reasonable steps should be taken to mitigate and minimise
adverse effects on health and quality of life while also taking into account the guiding
principles of sustainable development (paragraph 1.8). This does not mean that such
adverse effects cannot occur.

It should be noted that no specific noise limits for LOAEL and SOAEL have yet been
specifically defined, however, guidance from other acoustic standards may be
employed to determine suitable levels within the overall principal of the National
Planning Policy Framework.

Philip Dunbavin Acoustics Ltd. — Tel (01925) 759380 Fax (01925) 759320
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3.2

3.3

BS8233:2014 Guidance on Sound Insulation and Noise Reduction for Buildings
Dwelling houses, flats and rooms in residential use

British Standard 8233:2014, Guidance on Sound Insulation and noise reduction for
buildings, gives guidance on internal noise levels within dwellings, flats and rooms in
residential use when unoccupied. The following criteria are for Living and Dining
Rooms for daytime use and Bedrooms for night time.

Table 2: BS8233 recommended indoor ambient noise levels

Activity Location 07:00 to 23:00 23:00 to 07:00
Resting Living room 35 Laeg,16hour -
Dining Dining room/area 40 Laeq,16hour -
Sleeping (daytime resting) Bedrooms 35 Laeg,16hour 30 Laeq,ghour

It should however be stressed that the above criterion relates to steady noise, in this
case from road traffic etc., excluding unusual noise events departing from the typical
noise character of the area.

In addition BS 8233 suggests, ‘regular individual noise events (for example, scheduled
aircraft or passing trains) can cause sleep disturbance. A guideline value may be set
in terms of SEL or Lamaxr, depending on the character and number of events per night.
Sporadic noise events could require separate values’.

BS8233 would also suggest that, for traditional external areas that are used for
amenity space, such as gardens and patios, it is desirable that the external noise level
does not exceed 50 dB Laeq 1, With an upper guideline value of 55 dB Laeqr Which
would be acceptable in noisier environments. However, it is also recognized that these
guideline values are not achievable in all circumstances where development might be
desirable. In higher noise areas, such as city centres or urban areas adjoining the
strategic transport network, a compromise between elevated noise levels and other
factors, such as the convenience of living in these locations or making efficient use of
land resources to ensure development needs can be met, might be warranted. In such
a situation, development should be designed to achieve the lowest practicable levels
in these external amenity spaces, but should not be prohibited.’

WHO Guidelines for Community Noise 1999
In order to protect the noise into the proposed residential accommodation the building
envelope will be assessed with reference to the obtained noise levels from the survey,

to ensure that the internal noise environment will comply with the following criteria:

Table 1: Guideline values for community noise in specific environments

ips Time L,
Specific s La maxs
. Critical health effect(s) ) base fast
environment [dB] [hours] [dB]
Dwelling, indoors Speech mtelllglbll.lty and moderate 35 16 )
annoyance, daytime and evening
Inside bedrooms Sleep disturbance, night-time 30 8 45%

* - WHO guidelines state that for a good sleep, the indoor sound pressure levels
should not exceed approximately 45dB Lamax more than 10 — 15 times a night.

Philip Dunbavin Acoustics Ltd. — Tel (01925) 759380 Fax (01925) 759320
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4.0

41

4.2

4.3

SURVEY DETAILS

A monitoring survey was undertaken to characterise baseline ambient noise levels
currently experienced on the proposed site and to establish the relative local
background and traffic noise levels.

Survey Times and Dates

Measurements were conducted between 10:06 — 12:54 hours on Tuesday 12"
January 2016, 07:03 — 10:33 hours on Friday 15" January 2016 and between 23:00
and 01:00 on Monday/Tuesday 18" /19" January 2016. It should be noted that
measurements from the surveys have been grouped into “day” and “night” categories
in accordance with the following times:-

Daytime: Between 0700 and 2300 hours
Night-time Between 2300 and 0700 hours

15 minute sample durations were taken over the daytime measurement periods and 5
minute sample durations were taken over the night time measurement periods. The
noise level surveys were chosen to be representative of the worst case night time and
daytime periods. The measurements were made and attended by Mr Wesley Charlton
of PDA Lid.

Weather

The weather during the daytime surveys were dry with winds of up to 6 mph and cloud
cover ranging from 80-100%; the temperature ranged from 2 - 4 degrees centigrade.

The weather during the night time and morning rush hour survey was dry with winds of
up to 2 mph with 60% cloud cover; the temperature was between 4 — 5 degrees
centigrade.

Measurement Locations

Measurements were taken at 4 no. positions to describe the noise level at the
proposed site. Measurements were taken at least 3.5m from building facades and can
therefore be assumed to be free-field measurements. All measurements were taken at
a height of 1.5m above the relative ground level. All measurements were undertaken
with a fast time-weighting and broadband statistics were measured throughout along
with octave band spectra. The measurement positions are detailed in Figure 2 as
follows:
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4.4

4.5

4.6
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Measurement Equipment

Measurements were conducted using NTi XL2 sound level meters, for which
calibration certificates are held. The measurement equipment is Class 1 accuracy in
accordance with BS EN 61672-1:2003. The meters were calibrated directly before any
measurement took place and immediately afterwards and no significant drift was
observed.

Description of Noise Sources

The local noise climate is dominated by road traffic noise from Scotland Road (A59) to
the east and the A59 slip road for the Kingsway Tunnel to the south. Occasional traffic
on the nearby local roads contributed to the noise levels.

Measured Results

The noise measurements from the survey conducted by PDA are summarised in the
table below. Average levels are the logarithmic average of all the measured noise
levels. Full details of the measured results can be seen in Appendix B included at the
end of this report.
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Table 3: Summary of Daytime on-site Environmental Noise Measurements

Time Periods | Duration L (dB) Range of Range of
(hh:mm) (hh:mm) | “AeaT Lamax (dB) Lago (dB)

07:03-07:13
08:01 —08:16
09:05 - 09:20
1 10-06 — 10-21 01:25 55 62 —85 49 - 53
11:17 -11:32
12:16 — 12:31
07:15-07:30
08:17 — 08:32
2 09:20 — 09:35 02:30 55 62 — 84 48 — 53
10:23 - 10:38
11:24 —12:54
07:34 - 07:44
08:38 — 08:53
3 09:36 — 09:51 01:10 57 70-78 48 — 54
10:40 — 10:55
11:37 - 11:52
07:47 - 07:57
08:54 — 09:09
4 09:48 — 10:03 02:10 57 70-75 50 - 54
10:57 - 11:12
11:54 —12:24

Position

Table 4: Summary of Night time on-site Environmental Noise Measurements

Time Periods | Duration L (dB) Range of Range of
(hh:mm) (hh:mm) | “AeaT Lamax (dB) Lago (dB)

0511 — 05:21
06:00 — 06:15 _
1 20:50 — 2340 | 0100 46 49 — 64 39 - 46
00:02 — 00:17
05:24 — 05:34
06:16 — 06:31 _
2 23432333 | 0100 50 54 — 62 43 - 49
00:19 -00:34
05:35 — 05:45
06:34 — 06:49 _
3 23:35—23.45 | 0045 50 55 — 64 39-52
00:36 — 00:46
05:47 — 05557
06:52 — 06:57 _
4 23:47 2357 | 0035 47 56 — 70 36— 48
00:47 — 00:57

Position

4.7 Discussion of Results

It is noted that the insertion loss performance of a partially open window is generally
considered to be in the region of 15dB(A). Reviewing the noise levels above it can be
seen that the development would exceed the internal noise limits detailed within
Section 3.3 based upon the attenuation of an open window. We have therefore
undertaken an assessment of the building envelope to determine the noise ingress
and what mitigation measures may be necessary.
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5.0

5.1

5.1.1

NOISE MITIGATION MEASURES

The sound insulation provided by the building envelope is a combination of the sound
reduction indices of the individual facade elements and the area of the fagcade they
cover. The result is a composite sound insulation value for the whole fagade.

It is likely, however, that the acoustically weak areas that will dominate the sound
insulation performance of the building envelope will be the windows and any
ventilation inlets directly into the living spaces.

Based upon the measured noise levels, calculations have been undertaken to
determine acoustic specification requirements for the proposed residential dwellings.
Calculations have been undertaken in octave bands from 63 Hz to 8kHz inclusive, for
the Night time Leg, Daytime Leq and Night time Lmax levels. The calculated internal
noise levels are dependent on the size of room, location and relative glazing area. An
outline site sketch layout plan showing the location of the proposed residential
dwellings has been supplied however no detailed proposed drawings have been
supplied so the window and room dimensions have been assumed for Living Rooms
and Bedrooms as follows:

Assumed Living Room

e Volume - 50m°®
e Facade Area - 6.3m? (excluding glazing)
e  Window Area - 6.2m? (approximately 50% of facade area)

Assumed Bedroom

e Volume - 30m*®
e Facade Area - 5.0m? (excluding glazing)
e Window Area - 2.5m? (approximately 33% of facade area)

External Element Construction Details Recommendations

In order to meet the internal noise criteria detailed within Section 3.3 above we would
recommend the following external element construction details:

External Walls
For calculation purposes the proposed building envelope has been assumed to be a
traditional cavity brick/blockwork construction, consisting of 100mm brick/block outer

leaf, minimum 75mm cavity and 100mm blockwork inner leaf with internal finish.

Any alternate external wall system will be acceptable assuming that the following
minimum sound insulation values are achieved.

Table 3. External Wall Acoustic Properties

Facade Octave Band (Hz) Sound Insulation, R (dB) R

Element 63 125 250 500 1000 2000 4000 v

External | 55 41 45 48 56 58 60 54
Wall

Philip Dunbavin Acoustics Ltd. — Tel (01925) 759380 Fax (01925) 759320
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5.1.2 Glazing and Ventilation Inlets
The dominant paths for noise transfer to the interior of buildings are generally the
glazing and ventilation elements of the fagade constructions. The noise level incident
on the fagade will determine the type of window glazing used. Our calculations have
indicated that the minimum requirements for each fagcade are as follows:
Figure 3: Facade specifications for the proposed residential development

L]

Converted
Existing
Dwellings

New Build
Dwellings

; f =
L 5

The description of the glazing requirements detailed within the figures is as follows:

Table 5. Window Acoustic Properties
Location Octave Band (Hz) Sound Insulation, R (dB) R, Typical
63 125 | 250 | 500 | 1000 | 2000 | 4000 Construction

4mm glass, 12mm
= | 18 | 24 | 19 | 26 | 37 | 89 | 31 |30 | o070 dlass

The description of the vent inlet requirements detailed within the figure is as follows:

Table 6. Vent Acoustic Properties

, Octave Band (Hz) Sound Insulation, Dn,e (dB) Dpew . ,
Location oo™ 155 | 250 | 500 | 1000 | 2000 | 4000 Typical Unit
RW Simon

— 23 28 26 26 29 29 29 29 Airstrip 300

In addition to the above, calculations have been undertaken to determine Lamax Noise
levels within the bedrooms at night time. Using the highest Lamax Noise level measured
during the night time, with the glazing and ventilation specifications above,
calculations suggest the internal noise level of 45 dB Lamax Would not be exceeded.

Philip Dunbavin Acoustics Ltd. — Tel (01925) 759380 Fax (01925) 759320
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5.2

5.3

5.4

6.0

Design Assumptions

Assessment and specification of the acoustic performance of the building envelope,
has been undertaken based on achieving the internal ambient acoustic conditions,
highlighted in Section 3 above.

Information on the sound insulation properties for specific element details has either
been sourced from manufacturer's literature or from Insul® Sound insulation
prediction software.

In accordance with the reverberation time standardisation detailed within 1ISO 140-4
the reverberation time within residential habitable rooms have been assumed as 0.5
seconds.

Calculations have been conducted based on the DAY Architectural Ltd outline site
sketch layout plan dated 7" December 2015.

Glazing Specification

It must be ensured that the acoustic performance of the window frames matches the
performance of the glazing that is fitted within them. Glazing framing systems must be
fully sealed with any small gaps (<10mm nominal) around perimeter to be stuffed with
dense mineral wool to full frame depth and sealed both sides with acoustic non-setting
mastic. No gaps should be left unsealed, and in no instance should lightweight foams
be used as a sealant behind weathering protection.

Ventilation Requirements

The ventilator requirements described above are predicted to have adequate sound
insulation to maintain the required internal noise level. It should be noted however that
the inclusion of ventilators alone does not ensure compliance with Building
Regulations requirements for ventilation. The ventilation strategy will need to be
checked by others. Each habitable room needing fagade ventilation inlets will need to
incorporate no more than two of such inlets per window to achieve acceptable internal
noise levels.

CONCLUSION

PDA Ltd have been commissioned by Elodian Groups Litd to carry out an
environmental noise assessment and acoustic envelope design report for the
proposed Eldon Grove new build and conversion development at land between
Bevington Street, Limekiln Lane, Bond Street and Titchfield Street in Liverpool.

The results of the survey were used to evaluate the sound insulation of the respective
building envelopes and to assess compliance with the guidance contained within
WHO Guidelines for Community Noise and BS8233:2014. These assessments have
demonstrated that utilising the window and ventilation specification recommended
within this report the internal ambient noise levels comply with the design criterion.
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Appendix A. Definition of Acoustic Terms

The decibel
This is the basic unit of noise, denoted dB.

A-Weighting

This is a weighting process which simulates the human ear’s different sensitivity at different
frequencies. A weighting can be shown two typical ways, 50 dB(A) Leq or 50 dB Laeq. Both
mean the same thing. (See below for a definition of Lsg). The dB(A) level can be regarded as
the overall level perceived by human beings.

Leq and Leq(s)

This is the equivalent continuous noise level which contains the same acoustic energy as the
actual time-varying sound. In other words it is a kind of average noise level. It is denoted dB
Leq or, for A-weighted figures dB(A) Leq or dB Laeq. It can also be expressed in terms of
frequency analysis (see later). Leg) is the sample Lgq level.

L,

This is the level exceeded for n% of the time. It is denoted dB L, or, for A-weighted figures
dB(A) L, or dB an. It can be expressed in terms of frequency analysis (see later). Lg is the
level exceeded for 90% of the time and is a measure of the lowest level typically reached. Ly
is the level exceeded for 10% of the time and is the highest level typically reached. Lsg is the
level exceeded for 50% of the time and, mathematically, it is the median.

Lmax

This is the maximum level reached during a measurement period. The “time constant”, or the
ability of the equipment to respond to impulses is usually expressed along with it, e.g. “Fast”,
“Slow”, etc. It is denoted dB L, or, for A-weighted figures dB(A) Liyax, dB Lamax, €fc. It can
also be expressed in terms of frequency analysis.

Frequency Analysis

Whereas dB(A) gives a very useful overall figure, it has its limitations in that it cannot be used
to model or predict the effect of noise control and mitigation as this nearly always has radically
different performance at different frequencies.

Frequency analysis expresses an overall noise level at each frequency or band of frequencies
in the audible range. Octave band analysis divides the audible range into 10 bands from 31.5
Hz to 16 kHz and the noise level in each band can be expressed in any form e.g. Leg, Lo, Lmax
etc. One third octave band analysis uses 30 bands.

Narrow band analysis takes the process to resolutions of less than 1 Hz. This is useful for
identifying the existence of tones (whines, hums, etc.) and in pin-pointing the sources.
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Appendix B: Measured Levels

Environmental Noise measurements — Position 1

Time

Leq Octave Band Centre Frequency

Date | (nh:mm) 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | sooo | %0 | bamx | bae
12/01/16 | 10:06 | 598 | 557 | 511 | 495 | 503 | 453 | 395| 33| 54 | 71 | 51
12/0116 | 1147 | 616 | 57.4 | 538 | 513 | 496 | 447 | 386 322| 54 | 84 | 49
12/01/16 | 12:16 63| 558 | 516| 51| 51.9| 482 | 442| 371| 56 | 85 | 51
15/01/16 | 0511 | 53.4 | 49.9 | 447 | 429 | 405 341 | 298| 274| 45 | 53 | 43
15/01/16 | 05:16 54| 495 436 | 427 | 415| 363 | 337 | 305| 46 | 63 | 44
15/01/16 | 0559 | 555| 57| 50| 448 | 425| 355| 263 | 223 | 48 | 63 | 45
15/01/16 | 06:04 | 56.2 | 50.6 | 481 | 448 | 434 | 362 | 247 | 166| 47 | 56 | 45
15/01/16 | 06:09 | 57.3 | 49.8 | 463 | 455 | 442 | 376 | 288 | 216| 48 | 54 | 46
15/01/16 | 07:03 | 60.3 | 549 | 495| 481 | 479 448 | 353 | 251| 52 | 65 | 49
15/01/16 | 07:08 | 60.7 | 53.3 | 476 | 476 486 433| 31| 211| 52 | 62 | 49
15/01/16 | 08:01 63| 566 | 547 | 52.6 | 532 | 512 | 508 | 411 58 | 80 | 53
15/01/16 | 09:05 | 604 | 53.8| 493 | 47.8| 516 | 478 | 386 | 238| 55 | 74 | 51
18/01/16 | 2250 | 56.4| 50| 435 | 39.7 | 426 | 354| 21| 176| 45 | 51 | 44
18/01/16 | 22555 | 56.5 | 49.6 | 42.4 | 39.4 | 422 | 355| 205 | 166| 45 | 54 | 42
18/01/16 | 23:00 | 56.5 | 48.7 | 41.4| 386 | 41.2| 34| 187 | 165| 44 | 49 | 42
18/01/16 | 23:05 | 558 | 495 | 448 | 414 | 435| 377 | 264 | 198| 46 | 61 | 43
19/01/16 | 00:02 | 535| 487 | 431 | 39.2| 302 | 323 | 208 | 181| 43 | 64 | 40
19/01/16 | 00:07 | 509 | 47.3| 403 | 37.2| 383 | 311| 175| 165| 41 | 51 | 40
19/01/16 | 0012 | 539 | 49| 418 | 419 412| 365| 288 | 246| 45 | 63 | 39

Environmental Noise measurements — Position 2
Time Leq Octave Band Centre Frequency

Date | (hh:mm) |63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | sooo | - | FAmex | Lase
12/01/16 | 1023 | 65.7 | 56.6 | 531 | 51.2 | 53.7 | 47.9 | 39.6 | 341 | 56 | 84 | 51
12/01/16 | 1124 | 60.8 | 526 | 473 | 475 | 477 | 42 | 331 | 248 | 51 | 71 | 48
12/01/16 | 1139 | 621 | 548 | 49 | 471 | 471 | 414 | 38 | 284 | 51 | 68 | 48
12/01/16 | 1154 | 625 | 56.6 | 51.6 | 47.4 | 475 | 419 | 319 | 225 | 51 | 65 | 49
12/01/16 | 12:09 | 62 | 548 | 483 | 46.7 | 475 | 426 | 324 | 291 | 51 | 63 | 49
12/01/16 | 1224 | 62.7 | 53.5 | 47.4 | 466 | 476 | 421 | 332 | 229 | 51 | 63 | 49
12/01/16 | 12:39 | 635 | 53.5 | 476 | 471 | 482 | 431 | 354 | 281 | 51 | 62 | 49
15/01/16 | 0524 | 57.9| 523 | 475 | 436 | 452 | 416| 332 235| 49 | 60 | 44
15/01/16 | 05:29 59| 516 | 47.7| 428 448 418| 329| 274 49 | 58 | 46
15/01/16 | 06116 | 602 | 532 | 47.4 | 444 | 467 | 431 | 319 | 229| 50 | 62 | 48
15/01/16 | 06:21 | 601 | 54.6 | 471 | 44| 469 | 434 | 314 | 252| 50 | 54 | 48
15/01/16 | 06:26 | 602 | 531 | 48.2 | 447 | 469 | 432 | 362 257| 50 | 59 | 48
15/01/16 | 0715 | 66.2 | 57 | 51.4 | 493 | 52 | 482 | 423 [ 314 | 55 | 72 | 52
15/01/16 | 0720 | 63.8 | 58.4 | 53.8 | 52.6 | 52.8 | 485 | 422 | 357 | 57 | 71 | 52
15/01/16 | 0725 | 63.7 | 60.3 | 55.1 | 531 | 51.9 | 47.9 | 401 | 314 | 56 | 70 | 52
15/01/16 | 0817 | 63.9 | 57 | 51.3 | 49.4 | 52 | 50.1 | 489 | 48 | 57 | 72 | 53
15/01/16 | 0920 | 63.4 | 57.7 | 51.4 | 48.9 | 51.3 | 473 | 391 | 322 | 55 | 74 | 51
18/01/16 | 2313 | 59 | 547 | 46.1 | 446 | 479 | 425 | 278 | 18 | 51 | 57 | 48
18/01/16 | 2318 | 58.6 | 54.4 | 46.9 | 45.3 | 498 | 448 | 283 | 17 | 52 | 61 | 49
18/01/16 | 23:23 | 58.9 | 545 | 462 | 454 | 491 | 437 | 285 | 174 | 52 | 58 | 48
18/01/16 | 23:28 | 59.6 | 54.7 | 46.5 | 452 | 489 | 437 | 291 | 188 | 51 | 62 | 48
19/01/16 | 00119 | 56.8 | 52.8 | 45 | 427 | 456 | 408 | 26.8 | 175 | 49 | 55 | 45
19/01/16 | 00224 | 56.5 | 51.8 | 43.7 | 412 | 441 | 389 | 235 | 166 | 47 | 54 | 44
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19/01/16 | 00220 | 57.1 | 52.4 | 437 | 407 [ 432 | 382 | 28 | 241 | 46 | 59 | 43 |

Environmental Noise measurements — Position 3

Time Leq Octave Band Centre Frequency

L L L
(hh:mm) | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 7 | AT | A%

Date

12/01/16 10:40 671 | 59.3 | 554 | 542 | 56.6 | 50.4 | 40.3 35| 59 78 54

12/01/16 11:37 62.2 | 54.8 | 48.2 | 46.5 48 | 424 39 | 25.7 | 51 70 48

15/01/16 05:35 55.1 49 | 465 | 447 | 478 | 40.9 26 | 17.6 | 50 55 48

15/01/16 05:40 55.3 | 48.8 | 46.6 45| 471 | 401 ] 285 194 | 50 57 47

15/01/16 06:34 579 | 519 | 48.7 | 476 | 50.7 | 43.5| 30.3 33| 53 59 51

15/01/16 06:39 58 52 50| 478 | 509 | 434 | 36.3 26 | 53 59 51
15/01/16 06:44 58.4 | 526 | 50.1 | 48.7 | 522 | 448 | 38.7| 30.6| 54 64 52
15/01/16 07:34 62 | 56.6 | 542 | 53.7 | 56.8 | 50.8 | 38.8| 319 | 59 75 53
15/01/16 07:39 621 | 572 | 51.8 51| 53.8 | 471 ] 339 | 252 | 56 73 54
15/01/16 08:38 61 | 552 | 529 | 526 | 55.5| 52.2 | 47.3 43| 59 77 54

15/01/16 09:36 60.7 | 56.6 | 52.9 | 51.6 | 53.9 | 476 | 356 | 279 | 56 71 53

18/01/16 23:35 55.3 | 486 | 435 | 41.3 | 439 | 378 | 252 | 188 | 47 61 42

18/01/16 23:40 545 | 494 | 432 | 41.7 | 42.7 | 379 29 | 20.8| 46 62 41

19/01/16 00:36 52 50| 416 | 376 | 379 | 314 | 219 | 187 | 42 59 39

19/01/16 00:41 53| 499 | 414 | 378 | 39.2| 335| 248 | 205 | 43 56 40

Environmental Noise measurements — Position 4

Time Leq Octave Band Centre Frequency

Date L L L
(hh:mm) | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | 7 | T4 | A%

12/01/16 10:57 60.2 55| 51.3 | 511 52 | 489 | 434 | 2941 56 74 52

12/01/16 11:54 67.1 | 59.2 | 53.3 | 50.1 | 49.2 48 | 471 | 422 | 55 73 50

12/01/16 12:09 66.5| 57.2 | 50.6 | 48.7 | 48.7 | 47.8 | 476 | 428 | 55 71 50

15/01/16 05:47 524 | 526 | 447 | 443 | 433 | 355 | 23.8| 19.7| 47 57 45

15/01/16 05:52 53 | 499 | 466 | 46.2 | 46.6 | 41.5 32| 2641 50 70 45

15/01/16 06:52 55.7 | 51.5| 48.1 | 473 | 479 | 408 | 26.8 | 176 | 51 66 48

15/01/16 07:47 63.6 | 60.1 | 53.7| 517 53 | 50.6 | 45.5| 40.8 | 57 71 52

15/01/16 07:52 64.6 | 60.7 | 54.7 | 534 | 542 | 51.6 | 455 | 40.2| 58 70 53

15/01/16 08:54 649 | 57.8 | 53.7 | 53.8 | 55.8 | 54.4 | 50.3 | 39.7| 60 75 54

15/01/16 09:48 60.1 | 55.7 | 52.6 | 52.2 | 50.4 | 45.8 | 36.3 29 | 54 70 50

18/01/16 23:47 52.3 | 47.8 | 42.3 43 | 395 | 343 | 274 | 228 | 44 67 39

18/01/16 23:52 524 | 496 | 412 | 383 | 384 | 338 | 295| 249 | 43 57 38

19/01/16 00:47 50.6 58 | 431 | 36.6 | 344 | 274 | 208 | 183 | 43 56 36

19/01/16 00:52 50.1 | 529 | 421 | 36.9 | 33.8| 283 | 24.8| 222 | 40 63 36
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