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Survey methodology and results
Noise measurement survey

This appendix describes the methodology of the baseline noise survey carried out
as part of the noise and vibration assessment, and presents the results.

Methodology
Overview

Noise measurement surveys were conducted in the period Tuesday 28 February
to Monday 6 March 2017.

Attended short term measurements were taken at six positions (identified as ST1-
2, 4-7; ST3 was replaced by a long term measurement).

Unattended long term measurements were taken at three positions which ran
continuously over night-time periods and included three consecutive hourly
periods in the period 10:00 to 17:00.

The survey locations were chosen to be representative of noise sensitive
receptors that are immediately adjacent to the Scheme boundary particularly
residential receptors. The locations were discussed and agreed in consultation
with Hull City Council (HCC).

The survey methodology followed the procedures and guidance set out in CRTN,
Annex 4 of DMRB HD 213/11" and BS 74452,

For this measurement survey, the attended measurements were conducted in

1 hour intervals and the La1o,1hour NOise index was measured. The road traffic noise
index La1o,18h can then be estimated from the attended measurements at each
position using the CRTN shortened measurement procedure.

Based on the known traffic distributions on the A63 the CRTN shortened
measurement procedure is considered appropriate and would represent the
La1o,18hr accurately.

During each attended noise measurement, the conditions on site were noted
including the main sources affecting the noise climate and the weather conditions.

All personnel conducting the noise measurements were qualified in
acoustics/environmental noise monitoring.

" Design Manual for Roads and Bridges Volume 11 Section 3 Part 7 HD 213/11 Noise and Vibration REVISION 1. November 2011.

2 British Standard BS 7445 Description and Measurement of Environmental Noise — Part 2: Guide to the Acquisition of Data Pertinent to
Land Use 1991
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1.2.10

1.2.11

1.3

1.3.1

1.3.2

Survey limitations

It is not practically or economically possible to monitor noise during all periods of
the day and week at all the sensitive receptors that are in proximity to the Scheme
boundary. Priority was therefore given to characterising the baseline noise climate
at the most sensitive times of day within the periods of construction phase working
hours.

Wherever possible, individual measurement positions were selected to provide a
suitable overall representation of the groups of sensitive receptors where the noise
climate was not observed to vary significantly. For example: at the fagade of a row
of terraced houses that is parallel and at a reasonably constant distance from a
road link that is a significant source of traffic noise.

Instrumentation

All attended noise measurements were carried out using a Rion NL-52 type sound
level meter. Unattended noise measurements were carried out using either a Rion
NL-52 type sound level meter or a Larson Davis 820 type sound level meter. All
instrumentation was designed to be in compliance with the requirements of the
Class 1 standard for accuracy as defined within IEC 61672-1:20033.

Laboratory calibration of both sound level meters was conducted no more than two
years before the period of the survey. Before and after each measurement
session, the sensitivity of the measurement systems was checked using a Larson
Davis CAL 200 field calibrator, designed to comply with the Class 1 standard for
accuracy set out in IEC 60942 — 2003“. Variations of no greater than 0.1 dB were
noted over the measurement sessions. Details of the noise equipment used are
provided in Table A7.1.1.

Table A7.1.1: Details of the noise measurement equipment used for the
baseline noise survey

Item Serial number

Equipment used for the unattended measurements
Larson Davis 820 sound level meter 1500
Larson Davis 820 microphone 102562
Larson Davis 820 sound level meter 1699
Larson Davis 820 microphone 108183
Rion NL-52 sound level meter 01143538
Rion UC-59 microphone 10450
Equipment used for the attended measurements

3 International Standard IEC 61672 Electroacoustics — Sound level meters — Part 1: Specifications 2003

“ International Standard IEC 60942 Electroacoustics — Sound calibrators 2003
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1.3.3

1.3.4

1.4

1.4.1

1.4.2

1.4.3

Item Serial number

Rion NL-52 sound level meter 00231672
Rion UC-59 microphone 04717
Rion NL-52 sound level meter 00745168
Rion UC-59 microphone 08530
Equipment used for all measurements

Larson Davis CAL200 field Calibrator 12460
Larson Davis CAL200 field Calibrator 12461

In all cases, the microphone was supported using a tripod to be at a height of 1.2m
to 1.6m above local ground level and fitted with a windshield suitable for outdoor
use.

The sound level meters were configured to measure a range of acoustic
parameters averaged over the measurement interval. The following parameters
were recorded as a minimum:

o Laeq dB The A-weighted equivalent continuous noise level in
decibels

. LAamax)F dB The A-weighted maximum sound pressure level using
the fast time weighting

o La1o dB The A-weighted noise level exceeded for 10% of the

measurement interval

o Lago dB The A-weighted noise level exceeded for 90% of the
measurement interval

Results
General observations

The dominant source of ambient noise that was observed at survey positions was
road traffic using the A63, which varied in nature due to the characteristics of
idling, slow moving, braking/accelerating and free-flowing traffic conditions.

Other sources of noise included emergency vehicle sirens, vehicle horns, wind in
the trees and pedestrian noise.

Weather conditions at the start of the unattended noise survey at the Myton Centre
around 15:00 on Tuesday 27 February 2017 were overcast and damp with minimal
wind. Short periods of rain occurred during the survey period however windspeeds
remained low. Daytime temperatures varied between 5 and 10°C.

Position ST1 — 5/6 Castle Street
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1.4.4

1.4.5

1.4.6

1.4.7

1.4.8

1.4.9

1.4.10

1.4.11

1.4.12

Short term (ST), attended noise measurements were made at 2m from the fagade
of residential properties on Castle Street adjacent to numbers 5 and 6.

The dominant source of ambient noise was road traffic on the A63 Castle Street,
which was generally free flowing.

The results of the measurements at position ST1 are presented in Table A7.1.2.

Table A7.1.2: Results of the noise measurement at position ST1 — 5/6 Castle
Street (2m from fagade)

Start time

LAeq,1 hour

La10,1hour

L Ag0,1hour

LA(max)Fast

Comments

10:10 01/03/17 76.2 78.5 70.4 99.9 AG3 free flowing
11:10 01/03/17 75.7 78.1 69.3 101.4 AB3 free flowing
12:10 01/03/17 75.9 78.1 68.2 101.0 AB3 free flowing

Position ST2 — Castle Street/Vicar Lane

Short term, attended noise measurements were made at 5m from the carriageway
edge on Castle Street in free field conditions and adjacent to the corner of Vicar

Lane.

The dominant source of ambient noise was road traffic on the A63 Castle Street.
Traffic was generally free flowing.

The results of the measurements at position ST2 are presented in Table A7.1.3.

Table A7.1.3: Results of the noise measurement at position ST2 — Castle
Street/Vicar Lane (1m fagade)

Start time Laeqthour  La101hour  Lagothour LamaxFast Comments
dB dB dB dB

14:00 01/03/17 76.4 78.7 704 97.4 AB3 free flowing

15:00 01/03/17 75.5 78.3 67.6 95.3 A63 free flowing

16:00 01/03/17 74.9 77.9 68.0 92.6 A63 free flowing

Position ST4 — Porter Street

Short term, attended noise measurements were made close to the western end of
Porter Street. The nearest receptors are residential properties on Porter Street.

The dominant source of ambient noise was road traffic on the A63 Hessle Road.
Other environmental noise sources contributed to noise measurements including
from birdsong at this location.

The results of the measurements at position ST4 are presented in Table A7.1.4.

Table A7.1.4: Results of the noise measurement at position ST4 — Porter
Street (free field)
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Start time Laegthour  La1o1hour  Lagothour LAmaxFast Comments
dB dB dB dB

10:20 28/02/17 73.2 75.6 69.2 86.5 A63 free flowing

11:20 28/02/17 73.0 75.3 69.1 86.6 A63 free flowing

12:20 28/02/17 73.3 75.6 69.1 92.8 A63 free flowing

Position ST5 — Humber Dock

1.4.13 Short term, attended noise measurements were made on the western edge of
Humber Dock as shown in Figure A7.1.1. The nearest sensitive receptor is the
Holiday Inn hotel.

Figure A7.1.1: Photograph of the measurement position ST5 — Humber Dock

1.4.14 The dominant source of ambient noise was road traffic on the A63 Castle Street.

1.4.15 The results of the measurements at position ST5 are presented in Table A7.1.5.

Table A7.1.5: Results of the noise measurement at position ST5 — Humber
Dock (free field)

Start time

Laeqthour  La10,4hour  Lagothour LAmaxrast Comments

dB

dB

dB

dB

10:10 01/03/17

73.7

76.5

67.9

96.5

A63 free flowing

11:10 01/03/17

73.3

75.9

67.0

95.4

A63 free flowing
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Start time Laegthour  La1o1hour  Lagothour LAmaxFast Comments

dB dB dB dB
12:10 01/03/17 72.8 75.4 66.3 95.8

A63 free flowing

Position ST6 — Marina Court, Castle Street

1.4.16 Short term, attended noise measurements were made close to commercial
receptors at Marina Court on the south side of A63 Castle Street as shown in
Figure A7.1.2.

Figure A7.2.2: Photograph of the measurement position ST6 — Marina Court

1.4.17 The dominant source of ambient noise was road traffic on the A63 Castle Street
which was generally free flowing during all measurements.

1.4.18 The results of the measurements at position ST6 are presented in Table A7.1.6.

Table A7.1.6: Results of the noise measurement at position ST6 — Marina
Court Castle Street (free field)

Start time Laeqthour La10hour  Lagothour LamaxFast Comments
dB dB dB dB

13:55 01/03/17 75.8 78.1 70.0 99.3 A63 free flowing

14:55 01/03/17 74.5 76.2 67.4 103.5 A63 free flowing

15:55 01/03/17 72.9 75.6 67.0 94.3 A63 free flowing

Page 8




Collaborative Delivery Framework
A63 Castle Street Improvements, Hull
Environmental Statement — Volume 3, Appendix 7.1

1.4.19

1.4.20

1.4.21

1.4.22

1.4.23

1.4.24

Position ST7 — Commercial Road

Short term, attended noise measurements were made at the south west corner of
the Mytongate roundabout near to the Whittington and Cat public house.

The dominant source of ambient noise was road traffic on the A63.

The results of the measurements at position ST7 are presented in Table A7.1.7.

Table A7.1.7: Results of the noise measurement at position ST7 -
Whittington and Cat public house, Commercial Road

Start time LAeq,1hour LA10,1hour LA90,1hour LA(max)Fast Comments

13:55 28/02/17 75.2 78.1 67.1 90.8 | A63 free flowing
14:55 28/02/17 75.9 78.2 67.2 101.9 | A63 free flowing
15:55 28/02/17 75.8 78.6 67.0 90 | A63 free flowing

Position LT1 — Myton Centre

A long term (LT), unattended noise measurement was made on a grassed area
within the grounds of the Myton Centre. The equipment was secured to the Myton
Centres boundary fence and the microphone was 19m from the nearest edge of
the A63. The measurement ran from 10:00 on Tuesday 28 February to 10:00 on
Friday 3 March 2017.

The dominant source of ambient noise was road traffic on the A63.

The measured hourly noise levels are presented in the chart shown at
Figure A7.1.3. The calculated La1o,18h dB values are 69.3 to 69.4 dB(A).
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Figure A7.1.3: Hourly noise levels measured at the measurement position

LT1 — Myton Centre (free-field)
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Position LT2 — Holiday Inn
1.4.25

A long term, unattended noise measurement was on a grassed area between the

Holiday Inn and the AG63 Castle Street. The measurement ran from 14:55 on

Tuesday 27 February to 09:40 on Friday 3 March 2017.
1.4.26

1.4.27

The dominant source of ambient noise was road traffic on the A63.

Figure A7.1.4 presents the hourly noise levels measured between 15:00 on

Monday 27 February and 09:00 on Friday 3 March 2017. The La1o,1sh dB values
were found to be 77.0, 76.8 and 77.3 dB(A) for respective days (28 February to 2

March 2017)
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Figure A7.1.4: Hourly noise levels measured at the measurement position
LT2 - Holiday Inn Hotel (free field)
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Position LT3 — William Street

1.4.28 Long term, unattended noise measurements were made on the balcony of a
residential property at the eastern end of William Street. This location is shown in
Figure A7.1.5 and is representative of the nearest residential properties on William
Street and Cogan Street.
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Figure A7.3.5: Photograph of the measurement position LT3 — William Street

1.4.29 The dominant source of ambient noise was road traffic on the A63.

1.4.30 Figure A7.1.6 presents the hourly noise levels measured between 15:00 on 09:00
on Friday 3 March and Tuesday 7 March 2017. The calculated La1o,18h dB values
were found to be 71.5, 71.4 and 71.9 dB(A) for each respective daytime period (4
to 6 March 2017).
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Figure A7.1.6: Hourly noise levels measured at the measurement position
LT3 — William Street (free field)
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1.5 Summary

1.5.1 The results of the noise survey in terms of UK traffic noise index (Lato,18h) are
summarised in Table A7.1.8. All results have been corrected where necessary to
be presented as facade noise levels. The estimated traffic noise nuisance is also
given using the curve for steady state noise that is presented in Figure A6.1 within
Annex 6 of HD 213/11.
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Table A7.1.8: Summary of the baseline daytime noise levels (fagade) and
estimated nuisance levels

Position La10,18n dB Estimated Nuisance
Level (% bothered very

much or quite a lot by
traffic noise)

ST1 — 5/6 Castle Street 77 54%
ST2 — Castle Street/Vicar Lane 77 54%
ST4 — Porter Street 75 48%
ST5 — Princes Dock 75 48%
ST6 — Marina Court 76 51%
ST7 — Whittington and Cat 77 54%
LT1 — Myton Centre (non-residential) 69 31%
LT2 — Holiday Inn 77 54%
LT3 — William Street/Cogan Street 72 39%

1.5.2 This shows that existing noise levels are reasonably high due to road traffic noise
from the A63 where in some places the estimated nuisance level indicates that the
percentage of people bothered is over 50%.

1.5.3 Night time noise levels from the LT1, LT2 and LT3 measurement positions are
presented in Table A7.1.9. It should be noted that the value given for Laeg,shr is
based on the levels measured over a number of night-time periods at each
location and not an annual average.

Table A7.1.9: Summary of the baseline daytime noise levels (fagade)

Position La1o,1n dB Lnignt dB
23:00 to 07:00 23:00 to 07:00
LT1 — Myton Centre (non-residential) 6210 72 64
LT2 — Holiday Inn 68 to 79 71
LT3 — William Street/Cogan Street 65to 74 65

1.5.4 The results of the night-time measurements indicate that the baseline noise levels
were significantly above the Night Noise Guideline of 55 dB Lnight.
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1.
1.1

1.1.1

Construction source noise levels

Noise measurement survey

The source sound levels used in the construction noise calculations reported in the
Chapter 7 Noise and vibration are given in the various tables below for phase 0 to

phase 7.

Table A7.3.1: List of plant items assumed in BS5228 calculations - phase 0
Plant item ‘ BS5228 Ref Sound level at 10m
Hiab lorry C.4.53 77
Mini tracked excavator C.4.68 65
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
Backhoe with hydraulic breaker C.5.1 88
5t dumper C.4.08 56
40 tonne crawler crane C.4.46 67
vibratory piling rig C.3.8 88
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
Mini tracked excavator C.4.68 65
5t dumper C.4.08 56
Hiab lorry C.4.53 77
Mini tracked excavator C.4.68 65
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
vibratory piling rig C.3.8 88
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
Mini tracked excavator C.4.68 65
Road breaker (hand held pneumatic) C.5.3 82
Mini tracked excavator C.4.68 65
Road breaker (hand held pneumatic) C.5.3 82
Mini tracked excavator C.4.68 65
Road breaker (hand held pneumatic) C.5.3 82
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Table A7.3.2: List of plant items assumed in BS5228 calculations - phase 1

Plant item ‘ BS5228 Ref ‘ Sound level at 10m

Backhoe with hydraulic breaker C.5.1 88
Hiab lorry C.4.53 77
Wheeled excavator C.5.11 73
vibratory piling rig C.3.8 88
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne crawler crane C.4.46 67
Diaphragm wall trenching grab D.4.101 86
40 tonne crawler crane C.4.46 67
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
Backhoe with hydraulic breaker C.5.1 88
Asphalt paver + tipper lorry C.5.33 75
Small vibratory roller C.5.26 77
Large vibratory roller C.5.20 75
35t tracked excavator C.5.18 80
Concrete mixer truck C.4.20 80
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
Small cement mixer C.4.23 61
Mini tracked excavator C.4.68 65
40 tonne crawler crane C.4.46 67
Construction flight auger piling — cast in situ C.3.22 80
Construction flight auger piling — cast in situ C.3.22 80
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
Backhoe with hydraulic breaker C.5.1 88
Backhoe with hydraulic breaker C.5.1 88
Hiab lorry C.4.53 77
Wheeled excavator C.5.11 73
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
Backhoe with hydraulic breaker C.5.1 88
5t dumper C.4.08 56
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
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Table A7.3.3: List of plant items assumed in BS5228 calculations - phase 2

Plant item ‘ BS5228 Ref ‘ Sound level at 10m

Diaphragm wall trenching grab D.4.101 86
Mixing and pumping grout D.5.13 80
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
Master paver C.5.31 77
Backhoe with hydraulic breaker C.5.1 88
Large vibratory roller C.5.20 75
Small vibratory roller C.5.26 77
8 tonne dead weight roller C.5.20 75
Diaphragm wall trenching grab D.4.101 86
Mixing and pumping grout D.5.13 80
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
Backhoe with hydraulic breaker C.5.1 88
Asphalt paver + tipper lorry C.533 75
Small vibratory roller C.5.26 77
Backhoe with hydraulic breaker C.5.1 88
Hiab lorry C.4.53 77
Wheeled excavator C511 73
Construction flight auger piling — cast in situ C.3.22 80
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Table A7.3.4: List of plant items assumed in BS5228 calculations - phase 3

Plant item ‘ BS5228 Ref ‘ Sound level at 10m

Diaphragm wall trenching grab D.4.101 86
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
Small cement mixer C.4.23 61
Mini tracked excavator C.4.68 65
40 tonne mobile crane C.4.47 68
Construction flight auger piling — cast in situ C.3.22 80
Hiab lorry C.4.53 77
Diaphragm wall trenching grab D.4.101 86
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
Backhoe with hydraulic breaker C.5.1 88
Asphalt paver + tipper lorry C.5.33 75
Small vibratory roller C.5.26 77
Large vibratory roller C.5.20 75
35t tracked excavator C.5.18 80
Concrete mixer truck C.4.20 80
40 tonne crawler crane C.4.46 67
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
Backhoe with hydraulic breaker C.5.1 88
Asphalt paver + tipper lorry C.5.33 75
Small vibratory roller C.5.26 77

Table A7.3.5: List of plant items assumed in BS5228 calculations - phase 4

Plant item 'BS5228 Ref  Sound level at 10m

Diaphragm wall trenching grab D.4.101 86
Mixing and pumping grout D.5.13 80
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne crawler crane C.4.46 67
Concrete mixer truck C.4.20 80
Poker vibrator C.4.34 78
Diaphragm wall trenching grab D.4.101 86
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne crawler crane C.4.46 67
Articulated dump truck C.6.26 79
Backhoe with hydraulic breaker C.5.1 88
Asphalt paver + tipper lorry C.5.33 75
Small vibratory roller C.5.26 77
40 tonne crawler crane C.4.46 67
Backhoe with hydraulic breaker C.5.1 88
5t dumper C.4.08 56
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Table A7.3.6: List of plant items assumed in BS5228 calculations - phase 5

Plant item BS5228 Ref Sound level at 10m

Diaphragm wall trenching grab D.4.101 86
Mixing and pumping grout D.5.13 80
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne crawler crane C.4.46 67
Concrete mixer truck C.4.20 80
Poker vibrator C.4.34 78
Diaphragm wall trenching grab D.4.101 86
Mixing and pumping grout D.5.13 80
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
Asphalt paver + tipper lorry C.5.33 75
Small vibratory roller C.5.26 77
Hiab lorry C.4.53 77
Wheeled excavator C.5.11 73

Table A7.3.7: List of plant items assumed in BS5228 calculations - phase 6

Plant item ' BS5228Ref  Sound level at 10m

Articulated dump truck C.6.26 79
Diaphragm wall trenching grab D.4.101 86
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne crawler crane C.4.46 67
Diaphragm wall trenching grab D.4.101 86
40 tonne mobile crane C.4.47 68
Hiab lorry C.4.53 77
40 tonne mobile crane C.4.47 68
Asphalt paver + tipper lorry C.5.33 75
1.5t vibratory roller C.5.28 77
Mini tracked excavator C.4.68 65
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Table A7.3.8: List of plant items assumed in BS5228 calculations - phase 7

Plant Item ‘ BS5228 Ref ‘ Sound Level at 10m

Master paver C.5.31 77
Large vibratory roller C.5.20 75
Small vibratory roller C.5.26 77
8 tonne dead weight roller C.5.20 75
Master paver C.5.31 77
Large vibratory roller C.5.20 75
Small vibratory roller C.5.26 77
8 tonne dead weight roller C.5.20 75
Hiab lorry C.4.53 77
Asphalt paver + tipper lorry C.5.33 75
Small vibratory roller C.5.26 77
Hiab lorry C.4.53 77
Wheeled excavator C.5.11 73
1.5t vibratory roller C.5.28 77
Mini tracked excavator C.4.68 65
Asphalt paver + tipper lorry C.5.33 75
Wheeled excavator C.5.34 70
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