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APPENDIX A
GLOSSARY OF ACOUSTIC AND VIBRATION TERMINOLOGY
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APPENDIX G.1 - GLOSSARY OF ACOUSTIC AND VIBRATION TERMINOLOGY
TERMINOLOGY RELATING TO NOISE
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Term

Definition

Sound Pressure

Sound, or sound pressure, is a fluctuation in air pressure over the static ambient pressure

Sound Pressure Level
(Sound Level)

The sound level is the sound pressure relative to a standard reference pressure of 20Pa
(20x10-6 Pascals) on a decibel scale.

Decibel (dB)

A scale for comparing the ratios of two quantities, including sound pressure and sound
power. The difference in level between two sounds s1 and s2 is given by 20 log10 (s1/s2). The
decibel can also be used to measure absolute quantities by specifying a reference value that
fixes one point on the scale. For sound pressure, the reference value is 20Pa.

A-weighting, dB(A)

The unit of sound level, weighted according to the A-scale, which takes into account the
increased sensitivity of the human ear at some frequencies.

Noise Level Indices

Noise levels usually fluctuate over time, so it is often necessary to consider an average or
statistical noise level. This can be done in several ways, so a number of different noise
indices have been defined, according to how the averaging or statistics are carried out.

LAeq,T

A noise level index called the equivalent continuous noise level over the time period T. This
is the level of a notional steady sound that would contain the same amount of sound energy
as the actual, possibly fluctuating, sound that was recorded.

Lmax,T

A noise level index defined as the maximum noise level during the time period T. Lmax is
sometimes used for the assessment of occasional loud noises, which may have little effect
on the overall Leq noise level but will still affect the noise environment. Unless described
otherwise, it is measured using the 'fast' sound level meter response.

L90,T or Background Noise
Level

A noise level index defined as the noise level exceeded for 90% of the time over the time
period T. L90 can be considered to be the "average minimum" noise level and is often used to
describe the background noise.

L10,T

A noise level index. The noise level exceeded for 10% of the time over the period T. L10 can
be considered to be the "average maximum" noise level. Generally used to describe road
traffic noise.

Free-Field

Far from the presence of sound reflecting objects (except the ground), usually taken to
mean at least 3.5 metres

Fast Time Weighting

An averaging time used in sound level meters. Defined in BS5969.

BNL

The Basic Noise Level is the road traffic noise at a reference distance of 10 m from the road
edge, expressed in terms of the LA10 statistical level (18-hour or one-hour), and calculated
according by Calculation of Road Traffic Noise (CRTN) based on the traffic flow.

AAWT

Annual Average Weekday Traffic is the total number of vehicles annually (on Monday –
Fridays) divided by the total number of weekdays in this period.

Rating Level (LAr,Tr)

To BS 4142:2014+A1:2019, the rating level is defined as the equivalent continuous Aweighted sound pressure level produced by the specific sound source over a given reference
time interval, Tr plus any adjustment for the characteristic features of the sound (tonality,
impulsivitys, etc).

NSR

A Noise Sensitive Receiver is any receiver that is classed as being sensitive to noise
sources, (residential properties, churches, music studios etc).

Rw + Ctr

Weighted Sound Reduction index (Rw) with low frequency sound correction factor (Ctr). Rw
+ Ctr is used when increased control of low frequency sound sources is required such as
amplified music, and traffic or aircraft noise

TERMINOLOGY RELATING TO VIBRATION
Term

Definition

VDV

Vibration Dose Value

Displacement, Acceleration
and Velocity
Root Mean Square (r.m.s.)
and Peak Values
Peak Particle Velocity (PPV)
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Vibration is an oscillatory motion. The magnitude of vibration can be defined in terms of
displacement (how far from the equilibrium position that something moves), velocity (how
fast something moves), or acceleration (the rate of change of velocity). When describing
vibration, one must specify whether peak values are used (i.e. the maximum displacement
or maximum velocity) or r.m.s. / r.m.q. values (effectively an average value) are used.
Standards for the assessment of building damage are usually given in terms of peak velocity
(usually referred to as Peak Particle Velocity, or PPV), whilst human response to vibration is
often described in terms of r.m.s. or r.m.q. acceleration.
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APPENDIX B
Introduction
B.1

This appendix considers the outcome of noise modelling for the operational scheme in the
2037 future year scenario.

Study Area and Noise Sensitive Receptors
B.2

The study area for the assessment is the same defined for the short term assessment
included in ES Chapter 13.

B.3

The calculation area for the changes in operational noise levels has been defined in
accordance with DMRB HD213/11 (Document Reference WG 4.01.95) as a 600m
boundary from any new, bypassed or improved routes, and 600m boundary from
affected routes in a one-kilometre radius, where affected routes are those where there is
a possibility of a change in 1dB in the short-term and 3dB change in the long term. A
change in road traffic noise of 1dB corresponds to an increase of 25% or decrease in
traffic flow of 20%. The extent of the Scheme and the calculation area adopted for the
assessment of operational noise is presented graphically in ES Volume 2 Figure 13.1.

B.4

Dwellings, hospitals, schools, community facilities, designated areas, and public rights of
way were considered as NSRs to be identified inside the adopted study area. With
reference to ES Volume 2 Figure 13.1, receptor locations P1-P6 have been identified as
residential receptors. Receptor location C1 represents a church (Oasis Christian Centre).

Assessment Approach
Operational Noise
B.5

The assessment of operational noise level changes has been made by reference to
guidance in DMRB and considered long-term effects. The guidance presented in DMRB
provides the classification of magnitude of noise impacts, which is intended to assist in
establishing significant effects. The DMRB classification of magnitude of impacts is
reproduced in Table . It has been adopted that a Moderate or Major impact would
constitute a significant effect. Significant noise effects should be mitigated.
Table B1: Classification of operational impacts
Magnitude of impacts

Noise level change in the Long-term, dB

Negligible

<3

Minor

3 – 4.9

Moderate

5 – 9.9

Major

≥ 10

Adopted significance
Not significant

Significant
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B.6

The calculations of changes in road traffic noise were made based on the traffic model
which predicts baseline and future with-Scheme traffic flows for the Scheme. The future
with-Scheme traffic data incorporates traffic associated with committed developments.

B.7

The assessment of road traffic noise considered changes in the traffic noise predicted at
individual NSRs within a study area that was defined in accordance with DMRB. The
predictions of road traffic noise levels were made in accordance with the method
presented in the Calculation of Road Traffic Noise1 (CRTN) and facilitated by the
proprietary computer software, Cadna L ®. The method takes into account parameters
such as traffic flow, average speed, percentage of heavy goods vehicles, road surface
texture depth and any screening afforded by buildings and barriers.

B.8

The comparison of road traffic changes was made for a long-term assessment, DoMinimum (baseline) scenario in the opening year (2022) against the Do-Something
scenario in the future year (2037).

B.9

Traffic data for the assessed road links is presented in Table , and in ES Volume 2 Figure
13.5 and Figure 13.6 which identify the road links considered in the assessment. Road
links 7 to 10 do not exist in the baseline scenario.

Baseline

Do Something 2037
Speed
(km/h)

% HGV

Flow

Speed
(km/h)

Links

Flow

% HGV

1

18053

9

96

20721

10

96

2

17864

7

96

20747

7

96

3

20597

8

96

20683

10

93

4

19565

7

96

22837

7

93

5

4361

5

56

5439

5

57

6

1000

6

46

1111

4

46

7

-

-

-

433

3

57

8

-

-

-

2524

6

56

9

-

-

-

3211

5

65

10

-

-

-

3349

5

52

11

-

-

-

945

5

60

Table B2: Operational traffic data

Operational Effects
B.10

1

The results of the assessment are summarised in Table B3, which show the number of
dwellings which are predicted to experience a change in road traffic noise levels. The
change in road traffic noise is also presented graphically in the noise level difference
maps in Figure B1.

The Department for Transport, 1988. Calculation of Road Traffic Noise.
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Table B3: Changes in road traffic noise in the long-term without mitigation

Change in noise level

Increase in noise level,
dBLA10,18h

Number of dwellings
10 +

0

5.0 – 9.9

0

3.0 – 4.9

0

< 3.0
no change

4
< 3.0

Decrease in noise level,
dBLA10,18h

28

610

3.0 – 4.9

0

5.0 – 9.9

0

10 +

0
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B.11

Without any mitigation the Scheme is predicted to result in no significant increase in the
long term.

B.12

Over 600 properties would experience a decrease in noise level of up to 3dB in the long
term.

Mitigation
Mitigation of Operational Noise Effects NAPPA areas
B.13

The Noise Action Plan Priority area within the Junction 16 study area is subject to façade
noise levels established through modelling that are above the 68dB LA10 18 hour in the
future year. Mitigation is being proposed to provide reduction noise levels at these
properties to below the Noise Insulation Regulations threshold.

B.14

Mitigation measures explored include screening and low noise surfacing. Other
mitigation measures including reduced traffic speeds have not been explored.

B.15

A thin road surface treatment (Low Noise Surfacing or LNS) is proposed for all new road
links as mitigation to reduce noise levels. The full benefits of thin surface treatment are
only realised at traffic speeds above 75 km/h (around 47 mph) (-3.5 dB correction
according to the CRTN calculation procedure and DMRB, HD213/11). At speeds below 75
km/h, DMRB advises that a -1 dB correction should be assumed rather than -3.5 dB but
states that the benefit of low noise surfacing is likely to be better than this at lower
speeds, but little research was available at the time the document was produced.

B.16

Further studies presented by TRL and Scottish Government2 11 (Document Ref WG
4.01.100) shows that for major routes, the estimated benefit of low noise surfacing at
speeds of 60 km/h is between -4 dBA and -5.5 dBA depending on aggregate size used in
LNS relative to Hot Rolled Asphalt (HRA).

B.17

It is therefore considered appropriate and robust to apply the full CRTN surface correction
(-3.5 dB) at traffic speeds above 60 km/h.

B.18

At lower speeds, engine noise begins to outweigh the noise of tyre interaction with the
road surface.

B.19

The proposed mitigation solutions to reduce noise impacts to acceptable levels is set on
in ES Chapter 13 Figure 13.4. This sets out the location and height of noise barriers
around Maes Y Llan. Further details of the barrier extents and heights is provided in ES
Chapter Appendices Environmental Masterplan and in the proof of my colleague Jon
Stoddard on landscape architecture.

B.20

The residual impact of the scheme with the proposed in the Future year is presented in
Appendix B and included below

TRL and Scottish Government “A review of current research on road surface noise reduction
techniques”, January 2010
2
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Table B4: Long Term Operational Noise Impact with Mitigation
Change in noise level

Increase in noise level,
dBLA10,18h

Number of dwellings
10 +

0

5.0 – 9.9

0

3.0 – 4.9

0

< 3.0
no change

0
< 3.0

Decrease in noise level,
dBLA10,18h

26

605

3.0 – 4.9

7

5.0 – 9.9

4

10 +

0

B.21

No properties are expected to experience an increase in noise level of more than 3dB in
the short term or the long term.

B.22

With the proposed mitigation, over 600 properties will experience a reduction in traffic
noise over the baseline. Appendix B Figure B1 presents these reductions in Figure B1.
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Figure B1: Long Term Noise Difference Map DSFY-DMOY

Appendix B Proof Craig Barson J16

Welsh Government

A55 Junctions 16 and 16A Improvements
Appendices to Proof of Evidence – Noise and Vibration

Appendix C
Short Term Operational Noise Difference Maps 1 dB Step

Appendices to Proof of Evidence of Craig Barson

Legend
Buildings

!
N

Proposed barrier
Noise level change dB
< -5
-5 to -4
-4 to -3
-3 to -2
-2 to -1
-1 to 0
0 to 1
1 to 2
2 to 3
3 to 4
4 to 5
>5

Figure Title

J16 Noise level difference DS
2022 - Baseline at 4m height with
mitigation
Project Name

A55 Junction 16 Scheme
Project Number

1620004796-010
Date

Scale

1

2 Kilometers

Reproduced from Ordnance Survey digital map data © Crown copyright 2018. All rights reserved. Licence number 100040631

MB
Issue

1:17,808 @ A4

0

C1
Prepared By

July 2021

Client

Figure No.

1

Welsh Government

