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INTRODUCTION

This report sets out the results of the construction noise monitoring undertaken on
the Fife ITS Contract during April 2012 as part of the Forth Replacement Crossing

project.
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Disclaimer

This report has been prepared by Waterman Energy, Environment & Design Limited, with all reasonable
skill, care and diligence within the terms of the Contract with the client, incorporation of our General
Terms and Condition of Business and taking account of the resources devoted to us by agreement with
the client.

We disclaim any responsibility to the client and others in respect of any matters outside the scope of the
above.

This report is confidential to the client and we accept no responsibility of whatsoever nature to third
parties to whom this report, or any part thereof, is made known. Any such party relies on the report at its
own risk.
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1. Introduction

Waterman Energy, Environment & Design Limited (hereafter ‘Waterman’) was instructed by John Graham
(Dromore) Limited to undertake compliance noise monitoring during resurfacing of the south bound
carriageway of the M90. Noise monitoring was completed in line with the guidance provided in the Forth
Replacement Crossing Code of Construction Practice (the CoCP) and Appendix 1/9 of the Employers
Requirements (hereafter ‘the Employers Requirements’).

A Plan for the Control of Noise and Vibration was submitted and approved for the works to be undertaken
during the resurfacing works (FRC-FITS-JG-PCNV0010) which assessed the potential noise impacts
associated with the resurfacing works.

In order to ensure compliance with Best Practicable Means (BPM) the approved PCNV, CoCP and the
Employers Requirements noise monitoring was undertaken at four locations representative of the closest
sensitive receptors to the works. This document sets out the findings of the compliance monitoring
exercise.

Fife ITS Scheme
Page 1
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2.  Site Description and Development Proposals

21  Works Description

The works undertaken included the resurfacing of the southbound carriageway of the M90 between
Chainage 9090 and Chainage 13050. The sequence of works for the resurfacing process is set out
below:

e Set up of traffic management schemes on the southbound carriageway;
¢ Plane off existing surfaces on the southbound carriageway; and

e Total closure of the southbound carriageway of the M90, 3 surface paving machines lay surfacing
in tandem over three lanes. Surfacing took place over three consecutive weekend closures of the
M90 southbound.

2.2 Noise Sensitive Receptors

The closest noise sensitive receptors to the resurfacing works were identified following a site walkover.
The noise sensitive receptors are described in Table 1.

Table 1 Noise Sensitive Receptors

Noise Apbroximate Distance

Sensitive Name Description pp from
Grid Reference

Receptor Works

NSR A Craig Street Two story residential dwellings 312355,683622  60m

NSR B Park Lea Two story residential dwellings 312410,683958 60m

Properties off

NSRC Masterson Road

Two story residential dwellings 313011,684754  50m

NSR D Gatehouse of Duloch Static Caravan 313296,685133 50m

Fife ITS Scheme
Page 2
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3. Noise Assessment Criteria

Section A2 of Appendix 1/9 of the Employers Requirements and The Forth Replacement Crossing Code
of Construction Practice (CoCP) require that noise levels generated during the construction of any phase
of works should not exceed the residual effects set out in the Forth Replacement Crossing Environmental
Statement (“the ES”). This document sets out the ABC Threshold Level assessment methodology
presented in Appendix E of BS5228-1:2009 as being the appropriate assessment methodology for the
works.

This method defines category threshold values which are determined by the time of day and existing
monitored ambient noise levels. The noise level generated by construction activities is then compared
with the ‘threshold value’. If the total noise level exceeds the ‘threshold value’, a significant effect is
deemed to occur. The construction noise impact criteria are set out in Table 2.

Table 2  Construction Noise Impact Criteria

Assessment Category

Night 45 60 50 65 55 65

Evening 55 70 60 75 65 80

Day 65 80 70 85 75 90

Saturday 65 80 70 85 75 90
Note:

e Category A: are threshold values to use when ambient levels rounded to the nearest 5dB) are less
than these values;

e Category B: are values to use when ambient noise levels (rounded to the nearest 5dB) are the same
as the Category A values; and

e Category C: are values to use when ambient noise levels (rounded to the nearest 5dB) are greater
than Category A values.

Consideration is also required t0 Lamaxtast NOiIse levels in line with Section 5.4 of the CoCP. The
Employers Requirements require the execution of the works to be limited to maximum noise levels that
are 5dB lower than those defined in the CoCP and summarised in Table 2.

A baseline noise monitoring exercise was undertaken at locations representative of the closest sensitive
receptors to the Fife ITS study corridor. The monitoring data is provided in full as report FRC-FTIS-JG-
NVMP-BMR-0001. Following completion of the baseline monitoring exercise noise assessment category
levels were set in line with the guidance provided within the CoCP and the Employers Requirements (see
Table 2). The assessment category levels in terms of Laeqrand Lamax are presented as Table 3.

Fife ITS Scheme
Page 3
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Table 3:  Summary of Noise Threshold Levels

Monitoring Location Laeq Assessment Lamax Threshold level
Category Level
Daytime 70 85
NSR A -Craig Street Evening 65 80
Night-time 55 65
Daytime 75 90
NSR B - Park Lea Evening 65 80
Night-time 55 65
Daytime 75 90
gil?dc - Masterson Evening 65 80
Night-time 55 65
Daytime 75 90
gﬁlsci — Gatehouse of Evening 65 80
Night-time 55 65

Fife ITS Scheme
Page 4
EED12748-100-R-1.1.5-JL



Materman

4. Noise Monitoring Methodology

Noise monitoring was undertaken at selected locations throughout resurfacing works on the southbound
carriageway of the M90. Monitoring locations were selected so as to be representative of the closest
sensitive receptors to the works. The monitoring locations are described in full in Table 4.

Table 4:  Noise Monitoring Locations

Location Description Notes

Noise climate dominated by road traffic on the
ML1 Craig Street M90. Some noise associated with local traffic

was also noted.

Noise climate dominated by road traffic on the
ML2 Park Lea M90. Some noise associated with local traffic

was also noted.

Noise climate dominated by distant road
traffic on the M90. Some noise associated

ML3 Propertles off Masterson Road with local traffic on Masterson Road was also
noted.
Noise climate dominated by distant road
ML4 Gatehouse of Duloch traffic on the M90. Some noise associated

with local traffic on Aberdour Road was also
noted.

Noise monitoring was undertaken by Jon Lee who holds corporate membership to the Institute of
Acoustics and is fully competent and trained in the use of the noise monitoring equipment.

The parameters logged throughout the survey period were Lacq, Lamaxs Lamin, Lago @and Lajg. These
parameters are described in Appendix A. The Laeq level is the equivalent continuous sound pressure
level over the measurement period; Lamax is an indicator of the highest sound level during the
measurement period; the Lamin is the lowest level during the measurement period; Lagy is used as a
descriptor of background noise levels and Laqo is the noise level which is achieved for 10% of the
monitoring period and is often used to describe road traffic noise.

The monitoring equipment used during the survey period is described in Table 5. The sound level meter
was calibrated both before and after each monitoring period; no significant drift from the reference level of
94 dB was recorded. The monitoring equipment used during the survey period is described in Table 5.
The sound level meter was calibrated both before and after each monitoring period; no significant drift
from the reference level of 94dB was recorded.

All measurements were unattended and undertaken under free-field conditions. However, during night-
time works a member of Waterman’s Noise and Vibration Team was on site at all times A wind shield
was fitted to the monitoring equipment at all times. Weather conditions experienced throughout the
survey period are set out as Appendix B.

Fife ITS Scheme
Page 5
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Table 5:  Noise Monitoring Equipment
Sound Level Meter MLA1

Meter Model Rion NL-32
Serial Number 00482656
Calibrator

Calibrator Model Rion NC-74
Serial Number 35173533
?(z)a(l)l(t))ratzlon Level at 94dB
Microphone

Microphone Type UC-53A

ML2
Rion NL-31
00562436

Rion NC-74

35173533
94dB

UC-53A

ML4
Rion NL-52
012642

Rion NC-74

35173533
94dB

UC-53A

Fife ITS Scheme
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5. Noise and Monitoring Results

51 ML1 Craig Street

Noise monitoring at Craig Street commenced at 11:18 on the 13" April 2012 and continued until 18:18 on
the 22" April 2012. The monitoring result are presented in full as Graph 1, the daytime, evening and
night-time monitoring results are presented in the Noise Liaison Groups agreed format as Graph 2,3 and
4,

Graph 1 — Monitored Noise Levels Craig Street

Measured Noise Levels, Craig Street Measurement period 13t-April 2012
to 23rd-April-2012
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The monitored noise levels presented as Graph 1 indicate that during the daytime and evening periods
monitored noise levels for the most part fell below the adopted category threshold levels. However,
during the night-time period the adopted threshold level of 55dB Laeq 1nour Was consistently exceeded.
Further examination of the monitoring data indicates that exceedences occurred both inside and outside
of periods of work associated with the resurfacing works. As such, it is considered that the noted
exceedences where not as a direct result of the works and as such impacts associated with the works
were negligible.

Further to the above the assessment criteria in terms of Lamax Was consistently exceeded during the
evening and night-time periods. Following a number of site visits and review of all available data it was
determined that the recorded exceedences arose as a result of HGV pass-bys along the M90 and not as
a direct result of the resurfacing works.

Fife ITS Scheme
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Graph 2 — Monitored Daytime Noise Levels Craig Street

Graph 3 — Monitored Evening Noise Levels Craig Street

Fife ITS Scheme
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Graph 4 — Monitored Night-time Noise Levels Craig Street

Monitored noise levels presented as Graph 2 indicate that both the weekly average total construction
noise levels and monthly average construction noise levels fell significantly below the category threshold
level throughout the survey period.

Monitored noise levels in terms of Lanax were also noted to fall below the threshold level with the
exception of on the 19" April were a single exceedence was recorded. Further investigation has
indicated that the monitored noise levels in terms of Layn.x Occurred as a result of body slap on a HGV
travelling along the M90 and not as a direct result of surfacing works.

During the evening period (Graph 3) both the weekly average evening construction noise levels and the
monthly average evening construction noise levels fell below both the category threshold level and
existing background noise level throughout the survey period.

During the night-time period monitored noise levels were consistently above both the Laeq and Lamax
threshold levels. However, following detailed review of the monitoring data and the works record for the
site it was determined that all exceedences occurred as a result of normal traffic flows and not as a direct
result of works on site.

Further to the above it should be noted that no complaints were received from residents of Craig Street as
a result of the works.

Fife ITS Scheme
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5.2 ML2 Park Lea

Noise monitoring at Park Lea commenced at 11:31 on the 13" April 2012 and continued until 00:31 on
the 24" April 2012. The monitoring result are presented in full as Graph 5, the daytime monitoring results
are presented in the Noise Liaison Groups agreed format as Graph 7, 8 and 9.

Graph 5 — Monitored Noise Levels Park Lea

Measured Noise Levels, Park Lea Measurement period 13th-April 2012 to
23rd-April-2012
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The monitored noise levels presented as Graph 5 indicate that during the daytime and evening periods
monitored noise levels for the most part fell below the adopted category threshold levels. However,
during the night-time period the adopted threshold level of 55dB Lpeq1nour Was consistently exceeded.
Further examination of the data indicates that exceedences occurred both inside and outside of periods of
resurfacing works. As such, it is considered that the noted exceedences where not as a direct result of
the works and as such impacts associated with the works were negligible.

Further to the above the assessment criteria in terms of Lamax Was consistently exceeded during the
evening and night-time periods. Following a number of site visits and review of all available data it was
determined that the recorded exceedences arose as a result of HGV pass-bys along the M90 and not as
a direct result of the resurfacing works.

Fife ITS Scheme
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Graph 6 — Monitored Daytime Noise Levels Park Lea

Graph 7 — Monitored Evening Noise Levels Park Lea

Fife ITS Scheme
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Graph 8 — Monitored Night-time Noise Levels Park Lea

Monitored noise levels presented as Graph 6 indicate that both the weekly average total construction
noise levels and monthly average construction noise levels fell significantly below the category threshold
level throughout the survey period.

Monitored noise levels in terms of Lanax were also noted to fall below the threshold level with the
exception of on the 11" April were a single exceedence was recorded. Further investigation has
indicated that the monitored noise levels in terms of Lanmax Occurred as a result of HGVs travelling at
speed along the M90 and not as a direct result of surfacing works.

During the evening period (Graph 7) monitored noise levels in terms of both Lagq and Lamax Were found to
fall below the adopted threshold levels with the exception of on the 16" April where a single exceedance
of the Lamax limit level was recorded. Further investigation of the monitoring data indicates that no works
where taking place adjacent to properties on Park Lea during this period as such, it is likely that this
single exceedence arose as a result of HGV movements along the M90 and not as a direct result of
surfacing works.

During the night-time period (Graph 8) noise levels generated by the construction works when monitored
in terms of La.q were noted to fall below both the adopted threshold level and the existing monitored
ambient noise level. However, monitored noise levels in terms of Lymax Were noted to exceed the Lamay
criteria on all days. However, further analysis of the monitoring data indicated that noise levels in terms
of Lamax Were consistent throughout the daytime, evening and night-time periods suggesting road traffic
noise was the dominant source of the identified exceedences.

Further to the above it should be noted that no complaints were received from residents of Park Lea as a
result of the works.

Fife ITS Scheme
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5.3 ML3 Masterson Road

Noise monitoring at Masterson Road commenced at 11:31 on the 13" April 2012 and continued until
00:31 on the 24" April 2012. The monitoring result are presented in full as Graph 9, the daytime
monitoring results are presented in the Noise Liaison Groups agreed format as Graphs 10, 11 and 12.

Graph 9 — Monitored Noise Levels Masterson Road

Measured Noise Levels, Park Lea Measurement period 13t"-April 2012 to
6th May 2012
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The monitored noise levels presented as Graph 9 indicate that during the daytime and evening periods
monitored noise levels for the most part fell below the adopted category threshold levels throughout the
survey period.

However, the assessment criteria in terms of Lamax Were consistently exceeded during the evening and
night-time periods. Following a number of site visits and review of all available data it was determined
that the recorded exceedences arose as a result of HGV pass-bys along the M90 and not as a direct
result of the resurfacing works.

Fife ITS Scheme
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Graph 10 — Monitored Daytime Noise Levels Masterson Road

Graph 11 — Monitored Evening Noise Levels Masterson Road
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Graph 12 — Monitored Night-time Noise Levels Masterson Road

Monitored noise levels presented as Graph 10 indicate that both the weekly average total construction
noise levels and monthly average construction noise levels fell significantly below the category threshold
level throughout the daytime survey period.

Monitored noise levels in terms of Lanax Were also noted to fall below the threshold level with the
exception of four separate exceedences on the 13", 21%, 25" and 28" April 2012. Further investigation
has indicated that the monitored noise levels in terms of Lamax Occurred as a result of HGVs travelling
along the M90 and not as a direct result of surfacing works.

During the evening period (Graph 11) monitored noise levels in terms of Laeq 1 hour f€ll below the adopted
threshold level throughout the survey period. However the Lamax threshold was exceeded on several
occasions during this period. Further analysis of the monitoring data indicated that noise levels in terms
of Lamax Were consistent throughout the daytime, evening and night-time periods suggesting road traffic
noise was the source of the identified exceedences.

During the night-time period (Graph 12) monitored noise levels in terms of both Laeq and Lamax Were in
excess of the adopted threshold levels. However, following further analysis of the data it was determined
that exceedences occurred both during and outside of work periods. Furthermore noise levels were
typical of those recorded during the baseline period. As such, it can be seen that the identified
exceedences did not arise as a direct result of the works.

Further to the above it should be noted that no complaints were received from residents of Masterson
Road as a result of the works.

Fife ITS Scheme
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54 ML4 — Gate of Duloch

Noise monitoring at Gate of Duloch commenced at 12:05 on the 13" April 2012 and continued until 21:05
on the 24" April 2012. Resurfacing works at the site commenced on the evening of the 13" April 2012
and continued through until the early hours of 17" April 2012. The monitoring result are presented in full
as Graph 13, the monitoring results are presented in the Noise Liaison Groups agreed format as Graph
14,15 and 16.

Graph 13 — Monitored Noise Levels Gatehouse of Duloch

Measured noise levels, Gate of Duloch
Measurement period 13t"-April 2012 to 23rd-April-2012
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The monitored noise levels presented as Graph 7 indicate that for the most part monitored noise level
below the category threshold levels although a number of exceedences of both the Laeq and Lamax Criteria
were noted.

With regards to the exceedences of the Laeq criteria it is noted that minor exceedences occur during the
night-time shoulder hours. However, given that exceedences arise both during the works and when
works were not taking place adjacent to the Gate of Duloch it is considered that the recorded
exceedences did not arise as a direct result of the works.

Fife ITS Scheme
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Graph 14 — Monitored Daytime Noise Levels Gatehouse of Duloch

Graph 15 — Monitored Evening Noise Levels Gatehouse of Duloch
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Graph 16 — Monitored Night-time Noise Levels Gatehouse of Duloch

Monitored noise levels presented as Graph 14 indicate that both the weekly average total construction
noise levels and monthly average construction noise levels fell significantly below the category threshold
level throughout the survey period. Monitored noise levels in terms of Lamax Were also noted to fall below
the threshold level with the exception of on the 13" April when a single exceedence was recorded.
Further investigation has indicated that the monitored noise levels in terms of Lamax OCcurred as a result of
body slap on a HGV travelling along Aberdour Road and not as a direct result of surfacing works.

During the evening period (Graph 15) monitored noise levels in terms of Laeq 1 hour fell below the adopted
threshold level throughout the survey period. However the Lanmax threshold was exceeded on several
occasions during this period. Further analysis of the monitoring data indicated that noise levels in terms
of Lamax Were consistent throughout the daytime, evening and night-time periods indicating that road traffic
noise was the source of the identified exceedences.

During the night-time period (Graph 16) monitored noise levels in terms of both Laeq and Lamax Were in
excess of the adopted threshold levels. However, following further analysis of the data it was determined
that exceedences occurred both during and outside of work periods. Furthermore noise levels were
typical of those recorded during the baseline period. As such, it can be seen that the identified
exceedences did not arise as a direct result of the works.

Notwithstanding the above a complaint was received by the resident of the Gate of Duloch on Monday
16™ March 2012 in relation to night-time surfacing activities. Following receipt of the complaint a member
of Waterman’s Noise and Vibration Team attended site so as to further explore the cause of the complaint
and provide further advice with regards to noise control. In order to further reduce noise levels as a result
of the works temporary acoustic barriers were installed along the boundary of the Gate of Duloch and the
M90 and the number of plant utilised on site were reduced. With these measures in place there was a

Fife ITS Scheme
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notable reduction in noise levels (see Graph 13). Furthermore an e-mail was received from the resident
stating noise conditions on site were much improved with these measures in place.

Fife ITS Scheme
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Appendix A

Ambient sound

Assessment
period

A-weighting

Background
noise

Broadband
Decibel [dB]

dB(A):

A-weighted
decibels

Do-Minimum

Facade Noise
Level

Lamax noise level

Lamin NoOise level

Acoustic Terminology

The totally encompassing sound in a given situation at a given time, usually composed of
sound from all sources near and far.

The period in a day over which assessments are made.

A frequency weighting applied to measured or predicted sounds levels in order to
compensate for the non-linearity of human hearing.

Background noise is the term used to describe the noise measured in the absence of the
noise under investigation. It is described as the average of the minimum noise levels
measured on a sound level meter and is measured statistically as the A-weighted noise
level exceeded for ninety percent of a sample period. This is represented as the Lgo noise
level (see below).

Containing the full range of frequencies.

The level of noise is measured objectively using a Sound Level Meter. This instrument has
been specifically developed to mimic the operation of the human ear. The human ear
responds to minute pressure variations in the air. These pressure variations can be likened
to the ripples on the surface of water but of course cannot be seen. The pressure variations
in the air cause the eardrum to vibrate and this is heard as sound in the brain. The stronger
the pressure variations, the louder the sound that is heard.

The range of pressure variations associated with everyday living may span over a range of
a million to one. On the top range may be the sound of a jet engine and on the bottom of
the range may be the sound of a pin dropping.

Instead of expressing pressure in units ranging from a million to one, it is found convenient
to condense this range to a scale 0 to 120 and give it the units of decibels. The following
are examples of the decibel readings of every day sounds;

Four engine jet aircraft at 100m 120 dB

Riveting of steel plate at 10m 105 dB
Pneumatic drill at 10m 90 dB
Circular wood saw at 10m 80 dB
Heavy road traffic at 10m 5dB
Telephone bell at 10m 65 dB
Male speech, average at 10m 50 dB
Whisper at 10m 25dB

Threshold of hearing, 1000 Hz 0dB

The ear is not as effective in hearing low frequency sounds as it is hearing high frequency
sounds. That is, low frequency sounds of the same dB level are not heard as loud as high
frequency sounds. The sound level meter replicates the human response of the ear by
using an electronic filter which is called the ‘A’ filter. A sound level measured with this filter
switched on is denoted as dB(A). Practically all noise is measured using the A filter. The
sound pressure level in dB(A) gives a close indication of the subjective loudness of the
noise.

Describes a scenario under which the road scheme that is under consideration does not
proceed.

A noise level measured or predicted at the fagade of a building, typically at a distance of
1m, containing a contribution made up of reflections from the fagade itself (+3dB).

This is the maximum noise level recorded over the measurement period.

This is the lowest level during the measurement period.
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Laeq,T NOise level

Lago noise level

La1o noise level

Rw

This is the ‘equivalent continuous A-weighted sound pressure level, in decibels’ and is
defined in British Standard 7445 as the ‘value of the A-weighted sound pressure level of a
continuous, steady sound that, within a specified time interval, T, has the same mean
square sound pressure as a sound under consideration whose level varies with time’.

It is a unit commonly used to describe construction noise, noise from industrial premises
and is the most suitable unit for the description of other forms of environmental noise.

This is the noise level that is exceeded for 90% of the measurement period and gives an
indication of the noise level during quieter periods. It is often referred to as the background
noise level and is used in the assessment of disturbance from industrial noise.

This is the noise level which is achieved for 10% of the monitoring period and is often used
to describe road traffic noise

Single number rating used to describe the laboratory airborne sound insulation properties
of a material or building element over a range of frequencies, typically 100-3150Hz.
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Appendix B

Historical Weather Data

Nearest Historical Weather Station: Dundee

May 13, 2012 through May 4th, 2012
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