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PREAMBLE

Following publication of the initial draft guidelines for treatment of noise and vibration in

national road schemes, the Authority committed itself to review the guidelines within the first

six months of implementation. As part of this review a validation study was undertaken on the

recommended TRL conversion methodologies and the experiences acquired from the

implementation of the original draft guidelines. 

The validation studies concentrated on the three TRL conversion methodologies presented in

Appendix 1 of the initial draft guidelines. These studies focused on a comparison of Lden and

Lnight values derived from measurements at 70 national roadside locations with calculated Lden

and Lnight values using the three conversion methodologies. The study also compared measured

LA10(18hr) with derived and calculated Lden and Lnight values

The primary objective of the validation studies was to assess the applicability of the specified

design criteria and the functionality of the various TRL conversion methodologies for Irish road

conditions. This review provides guidance on the revised design criteria and the application of

validated approaches to deriving the Lden and Lnight values as well as an overview of the baseline

monitoring and model validation procedure.
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1.0 INTRODUCTION

1.1 Background and Legislative Context

The purpose of this document is to provide guidance on the treatment of noise and vibration

during the planning and design of national road schemes. The guidelines are not mandatory but

are recommended to achieve appropriate consistency with respect to the treatment of noise and

vibration during the Constraints, Route Corridor Selection, Environmental Impact Assessment

and construction phases of road scheme planning and development undertaken in accordance

with Authority’s National Roads Project Management Guidelines (NRPMG).

There are currently no Irish standards or limits governing the assessment of noise and/or

vibration associated with either new or existing roads.

Road traffic noise is considered in Directive 2002/49/EC of the European Parliament and of the

Council of 25 June 2002 (to be transposed in Ireland by the proposed Environmental Noise

Regulations) relating to the assessment and management of environmental noise. This Directive

deals mainly with the definition of common noise indicators, strategic noise mapping, noise

management action plans and prediction methodologies. Since this Directive places certain

obligations upon Member States in the future, these Guidelines were prepared taking

cognisance of these obligations.

Article 77 of the Roads Act (1993) deals with noise. It outlines the powers of the Minister to

make regulations in respect of noise limits, measurement and mitigation. No specific guidance

in respect of noise or noise limits is contained within the Roads Act.

1.2 National Roads Project Management Guidelines

The procedures followed by the National Roads Authority and local authorities in the planning,

design and implementation of road schemes are specified in the Roads Act (1993) and the

NRPMG.

The Roads Act requires the preparation of an EIS for certain types of road schemes and,

following a period of public consultation, submission of the EIS to An Bord Pleanála for

consideration.

Public consultation is catered for at a number of stages in the planning process and, as a matter

of practice, is generally engaged in as early as is deemed practicable. There are a number of

stages to the planning and consultation process as set out in the Authority’s NRPMG.

The NRPMG (2000) were prepared to allow a phased approach to developing a major road

scheme. For the purposes of this guidance note, three phases of the guidelines are considered:

the Constraints Study (Stage 2), Route Corridor Selection (Stage 3) and the EIS (Stage 4). The

aim of this guidance note is to provide advice as to the scope of activities as they pertain to each

of these three different phases. The activities during each phase of project planning will differ

and hence the subsequent input feeding into the Constraints Study, Route Corridor Selection

NATIONAL ROADS AUTHORITY
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process and the EIS will also differ.

The noise and vibration input into each of the three phases should not be treated in isolation.

The findings arising out of each phase should set the foundation for the next activity and

collectively should assist in the final design of the road scheme. The noise and vibration input

into the Constraints Study and Route Corridor Selection should concentrate on the avoidance of

impacts. The EIS should describe any further steps taken to avoid impacts and should thereafter

consider further mitigation of noise and vibration as necessary.

Noise impacts should be seen in conjunction with engineering constraints and other impacts

such as those on the natural environment, socio-economic factors, visual amenity etc. Each

Route Corridor Selection process in the country will have unique features and Constraints may

vary. In some cases the optimum route from a noise perspective may not be the overall optimum

route when other impacts are evaluated. However, noise aspects should receive detailed

consideration and indeed in some cases they may constitute one of the most important factors

to be addressed during Route Corridor Selection and subsequent design of the road scheme.

1.3 Requirements for an Acoustic Engineer 

The assessment of noise for the purposes of these guidelines requires expertise, experience,

independence and objectivity. The acoustic engineer should be capable of characterising the

existing environment and assessing how the proposed road scheme will impact upon it. Where

mitigation measures are deemed necessary, the acoustic engineer must be capable of assisting

with the detailed design of such measures and should have a thorough knowledge of suitable

techniques and products. The acoustic engineer should have a knowledge of the relevant

standards and legislation that apply to the subject; be familiar with the relevant standards and

criteria for evaluation and classification of significance and impacts; be able to interpret the

specialised documentation of the construction sector, in so far as it is relevant to matters relating

to noise and/or vibration; and be able to present the findings clearly and comprehensively.

The Authority encourages Acoustic Engineers to be able to demonstrate that they have the

necessary knowledge and skill through reference to suitable qualifications and/or experience.

The Authority acknowledges that a significant amount of survey work is often required to

support a noise impact study. It is neither reasonable nor necessary to require that all such work

be undertaken by a qualified Acoustic Engineer meeting the above requirements. However, such

a person must oversee all aspects of the study and ensure that the surveys are carried out in

accordance with the relevant standards. Therefore, the site must be visited at appropriate

intervals throughout the course of the project.

INTRODUCTION
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2.0 DESIGN GOALS

2.1 The Purpose of Design Goals

Noise and vibration design goals are required in order to ensure that the current roads

programme proceeds on a path of sustainable development. Achieving sustainable development

in practice requires that economic growth supports social progress and respects the

environment, that social policy underpins economic performance and that environmental policy

is cost effective. In devising design goals for national roads the Authority has balanced

environmental and economic considerations. With this in mind, the Authority acknowledges

that it may be appropriate to adopt different design goals for diverse situations, e.g. design goals

for existing situations may be different from new situations and there are different design goals

for the construction phase of road schemes. 

2.2 Noise and Vibration Fundamentals

Given the complexity of the subject, it is appropriate to provide a brief overview of some of the

fundamentals relating to noise and vibration.

2.2.1 Noise 

Noise is typically defined as "unwanted sound", sound being the human sensation of pressure

fluctuations in the air. Sound levels are expressed in decibels (dB) on a logarithmic scale, where

0dB is nominally the "threshold of hearing" and 120dB is nominally the "threshold of pain".

Depending upon the circumstances and characteristics of the sound in question, a change in

level of 3dB is just perceptible, whereas an increase of 10dB is perceived as a subjective

doubling of loudness.

The frequency of sound is the rate at which a sound wave oscillates, and is expressed in Hertz

(Hz). The sensitivity of the human ear to different frequencies in the audible range is not

uniform. For example, hearing sensitivity decreases markedly as frequency falls below 250Hz.

A mechanism known as "A-weighting" has been adopted in order to account for this non-

linearity of the human ear. Sound levels expressed using "A-weighting" are typically denoted

dB(A). An indication of the level of some common sounds on the dB(A) scale is presented in

Figure 1.

The parameter most commonly used for the assessment of noise impact is LAeq, which is

defined as being the A-weighted equivalent continuous steady sound level during the sample

period and effectively represents an average value.  

The noise level associated with a stream of traffic is not constant but varies from moment to

moment.  In order to assess the overall noise level produced by traffic, a statistical single-figure

index designated L10(18hour) has been employed in the UK and Ireland to date. This measurement

parameter is defined as the arithmetic mean of the A-weighted noise levels exceeded for 10%

of the time in each of the 18 1-hour periods between 6am and midnight. The established

prediction and measurement techniques for this parameter are well developed and are contained

NATIONAL ROADS AUTHORITY
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in the UK publication ‘Calculation of Road Traffic Noise’ (CRTN). The L10(18hour) parameter

was developed before the advent of the modern integrating sound level meter, but at relatively

high traffic volumes there is good correlation between the L10(1hour) and the LAeq(1hour). The

L10(18hour) parameter used in the United Kingdom for the purposes of their Insulation

Regulations contained a correction of + 2.5 dB for the reflection from the façade but this factor

is not contained in the designated EU Indicators. 

The sources of noise from a traffic stream can be separated into two components. The first is

generated by the vehicles themselves and is a function of type, number and speed. The second

is related to the road structure – its design, construction, and materials – and is due to the

interaction of vehicle tyres with the road surface. The latter component tends to be dominant

under freeflow conditions at moderate to high speeds.

2.2.2 Vibration

Vibration may be defined as regularly repeated movement of a physical object about a fixed

point. The magnitude of vibration is expressed in terms of Peak Particle Velocity (PPV)

expressed in millimetres per second (mm/s).

As a vehicle travels along a road, vibration can be generated in the road and subsequently

propagate towards nearby buildings. Such vibration is generated by the interaction of a vehicle’s

wheels and the road surface and by direct transmission through the air of low frequency energy

waves.  Some of these waves arise as a function of the size, shape and speed of the vehicle, and

others from pressure fluctuations due to engine, exhaust and other noises generated by the

vehicle.

2.3 Selection of Design Goals for New National Road Schemes

2.3.1 Operational Noise

To date, best practice in Ireland has involved a design standard of 68dB(A) L10(18hour) based on

UK guidance1. However, this de facto standard has not been enshrined in any form of policy

document or given legal effect. The Authority intends to establish desirable design goals having

regard to EU Directive 2002/49/EC and the scale of the current road building programme.

At present most EU Member States impose traffic noise limits based on an energy average in

terms of LAeq. Only the UK and Portugal employ statistical indicators. Furthermore, there is a

move in the EU towards the use of Lden, an indicator that is a composite of long term LAeq values

for day, evening and night (termed Lday, Levening and Lnight). The Authority considers that traffic

noise criteria in Ireland should be based on these preferred EU indicators and in particular Lden,

this being the indicator specifically referenced in the EU Directive.

When defining the initial design criteria, the Authority originally intended to reduce the existing

working standard of 68dB LA10(18 hour) by 3dB to 65dB LA10(18 hour), including façade effect.

Based on a UK conversion methodology, this was anticipated to represent 60dB Lden free field.

However, following completion of the validation studies for Irish road conditions, a 60dB Lden

DESIGN GOALS

1 The Noise Insulation Regulations 1975, UK Department of the Environment, S.I. No. 1763 of 1975
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free field measurement translates to 60dB LA10(18 hour) free field; when the façade effect is

included, this equates to 62.5dB LA10(18 hour). This demonstrates that the original working

standard was reduced by 5.5 dB rather than the 3dB as initially intended by the Authority.

Therefore, the 60dB Lden design criterion proved to be much more onerous than originally

anticipated and significantly different from the criterion which it had been intended to introduce

for Irish conditions. 

Despite this, the Authority still considers it appropriate to maintain the 60dB Lden design goal

as set out below for the development of new national road schemes. 

The various conversion analyses conducted in the validation studies highlighted greater

variance for the Lnight conversions than observed for the Lden conversions and this was

particularly evident at noise levels below 60dB LA10(18 hour) free field. This variance has the

potential to result in some degree of uncertainty in performing a robust assessment of the Lnight

criterion for national road schemes. Taking cognisance of this variability and since the Lden

criterion already adopted by the Authority incorporates a noise component for day time (07:00

to 19:00), and weighted evening (+5dB) and night (+10dB) components, the Authority now

considers it appropriate to temporarily retract the Lnight criterion until further guidance on the

implementation of appropriate Lnight criteria and a harmonised reliable prediction methodology

is recommended by the EU. Therefore, until further notice, all future national road schemes

should be designed, where feasable, to meet the following:

� day-evening-night 60dB Lden (free field residential façade criterion) 

This design goal has been shown to be significantly more onerous than the 68dB(A) L10(18 hour)

value previously employed on national road schemes.

This design goal is applicable to new road schemes only. In EIS terms, this means that it is to

be applied to existing sensitive receptors in respect of both the year of opening and the design

year (i.e. 15 years after projected year of opening).  

Following confirmation of the EIS, the issue of noise mitigation for new receptors is a matter

for the Planning Authority within the planning legislation.

The Authority accepts that it may not always be sustainable to provide adequate mitigation in

order to achieve the design goal. Therefore, a structured approach should be taken in order to

ameliorate as far as practicable road traffic noise through the consideration of measures such as

alignment changes, barrier type (e.g. earth mounds), low noise road surfaces etc.

Mitigation measures are only deemed necessary when the following three conditions are

satisfied at designated sensitive receptors:

(a) the combined expected maximum traffic noise level, i.e. the relevant noise level, from 

the proposed road scheme together with other traffic in the vicinity is greater than the 

design goal;

NATIONAL ROADS AUTHORITY
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(b) the relevant noise level is at least 1dB more than the expected traffic noise level without

the proposed road scheme in place;

(c) the contribution to the increase in the relevant noise level from the proposed road

scheme is at least 1dB.

These conditions will ensure that mitigation measures arising out of this process are based upon

the impact of the scheme under consideration. 

The Authority considers that the adoption of this more onerous criterion as an absolute level for

the mitigation of noise impacts from a proposed scheme is more appropriate than restricting

noise level increases to a specified threshold above existing background values. In general, it is

difficult to assess and compare background noise levels at locations away from the influence of

regular traffic because noise levels at such locations vary significantly during the day and day-

to-day noise measurements are often not as repeatable as for locations near regular traffic flows.

This is primarily due to the existence of a range of highly variable noise sources encountered at

such locations, e.g. children playing, birdsong, grass cutting, agricultural activity, home heating

boilers etc. Due to this daily variation, it is not possible to ascertain the LA10(18hour) from

LA10(3hour) measurements as normally undertaken at sites influenced by traffic noise. Therefore,

the only way to reliably assess the existing background noise level for such a location is to

measure the LA10(18hour) at each individual residence. While this is possible, it is not very

practical to undertake such monitoring at every impacted residence on a proposed scheme. 

2.3.2 Construction Noise

There is no published Irish guidance relating to the maximum permissible noise level that may

be generated during the construction phase of a project.  Local authorities, where appropiate,

should control construction activities by imposing limits on the hours of operation and consider

noise limits at their discretion.

The Authority considers that the noise levels in Table 1 are typically deemed acceptable. Note

that these values are indicative only; it may be appropriate to apply more stringent limits in

areas where pre-existing noise levels are low.

Table 1: Maximum permissible noise levels at the façade of

dwellings during construction 

DESIGN GOALS

Days & Times LAeq (1hr) dB LpA(max)slow dB

Monday to Friday
07:00 to 19:00hrs 70 802

Monday to Friday
19:00 to 22:00hrs 602 652

Saturday
08:00 to 16:30hrs 65 75

Sundays and Bank Holidays
08:00 to 16:30hrs 602 652

2 Construction activity at these times, other than that required in respect of emergency works, will normally require the
explicit permission of the relevant local authority
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2.3.3 Operational Vibration

It has been found that ground vibrations produced by road traffic are unlikely to cause

perceptible structural vibration in properties located near to well-maintained and smooth road

surfaces. The Authority does not therefore consider it necessary to set limits for vibration during

the operational phase of a road scheme.

2.3.4 Construction Vibration

There is no published Irish guidance relating to vibration during construction activities.

Common practice in Ireland has been to use guidance from internationally recognised

standards. Vibration standards come in two varieties: those dealing with human comfort and

those dealing with cosmetic or structural damage to buildings. In both instances, the magnitude

of vibration is expressed in terms of Peak Particle Velocity (PPV) in millimetres per second

(mm/s).

In the case of nominally continuous sources of vibration such as traffic, vibration is perceptible

at around 0.5mm/s and may become disturbing or annoying at higher magnitudes.  However,

higher levels of vibration are typically tolerated for single events or events of short duration.

For example, blasting and piling, two of the primary sources of vibration during construction,

are typically tolerated at vibration levels up to 12mm/s and 2.5mm/s respectively. This guidance

is applicable to the day-time only; it is unreasonable to expect people to be tolerant of such

activities during the night-time.

Guidance relevant to acceptable vibration at the foundation of buildings is contained within BS

7385 (1993): Evaluation and measurement for vibration in buildings Part 2: Guide to damage

levels from ground-borne vibration. This states that that there should typically be no cosmetic

damage if transient vibration does not exceed 15mm/s at low frequencies rising to 20mm/s at

15Hz and 50mm/s at 40Hz and above.  These guidelines relate to relatively modern buildings.

Therefore, the guideline values should be reduced to 50% or less for more critical buildings.

Critical buildings would include premises with machinery that is highly sensitive to vibration

or historic buildings that may be in poor repair, including residential properties.

The German standard DIN4150 provides limits below which it is very unlikely that there will

be any cosmetic damage to buildings.  For structures that are of great intrinsic value and are

particularly sensitive to vibration, transient vibration should not exceed 3mm/s at low

frequencies.  Allowable levels increase to 8mm/s at 50Hz and 10mm/s at 100Hz and above.

In order to ensure that there is no potential for vibration damage during construction, the

Authority recommends that vibration from road construction activities be limited to the values

set out in Table 2. These values have been derived through consideration of the various

standards discussed above; compliance with this guidance should ensure that there is little to no

risk of even cosmetic damage to buildings.

NATIONAL ROADS AUTHORITY

Allowable vibration velocity (Peak Particle Velocity) at the closest part of any sensitive property

to the source of vibration, at a frequency of

Less than 10Hz 10 to 50Hz 50 to 100Hz (and above)

8 mm/s 12.5 mm/s 20 mm/s

Table 2: Allowable vibration during road construction in

order to minimise the risk of building damage
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3.0 NOISE LEVEL PREDICTIONS

3.1 Operational Noise

Traffic noise levels expressed in terms of the parameter LA10(18hour) may be calculated using the

methodology set out in Calculation of Road Traffic Noise (CRTN)3 . However, the design goal

set out in section 2.3.1 of this document is expressed in terms of a long term LAeq value

designated Lden. Lden is the day-evening-night noise indicator and it is the noise indicator for

overall annoyance. The Lden value incorporates weightings of +5dB and +10dB for evening and

night-time noise levels, respectively.

Traffic noise levels expressed in terms of LAeq may be calculated using Road Traffic Noise: new

French method including meteorological effects (NMPB96). This document deals solely with

propagation of noise, whereas emission levels are taken from Guide de Bruit des Transports

Terrestres – Prévision des Niveaux Sonares. NMPB96 is put forward in Directive 2002/49/EC

as the "recommended interim computation method" for "Member States that have no national

computation methods". Notwithstanding this, NMPB96 has a number of shortcomings as

identified in a study4 undertaken by the UK Transport Research Laboratory (TRL) on behalf of

the Department of Environment, Food and Rural Affairs (DEFRA). These shortcomings, as they

pertain to Ireland, may be summarised as follows:

1. The input source data are out of date.

2. In order to obtain reliable results, it is considered that source data pertinent to 

current Irish traffic conditions would be required.

3. Software packages currently used for modelling in accordance with CRTN 

cannot be adapted to NMPB96. New packages or calculation modules would 

be required.

4. Meteorological information required for the purposes of establishing long 

term noise values is not readily available for the whole of Ireland.

5. The standard error in prediction is not known.

6. The method has not been used previously in Ireland.

Given that these same shortcomings apply in respect of the UK, it is understood that the relevant

UK authorities have decided to comply with the mapping requirements of Directive

2002/49/EC by predicting noise levels in accordance with CRTN. These predicted levels are

then to be converted to appropriate EU indices using "end corrections" derived by the TRL. The

Authority concurs with this approach. However, since publication of the initial draft guidelines,

the Authority has undertaken validation studies of the three conversion methodologies in order

to ascertain their reliability in assessing road traffic noise levels for Irish traffic conditions.

In summary, based on the findings of these studies, the Authority is satisfied that Formula 1

outlined in Method 1 of the initial draft guidelines provides a robust and consistent approach

for deriving Lden values. It is recognised that this methodology is quite detailed and the accuracy

of performing hourly noise predictions for future year scenarios has the potential to be

compromised by the approach adopted for predicting future year hourly traffic volumes and

speeds. While hourly traffic patterns can easily be determined from current traffic volumes, it

NATIONAL ROADS AUTHORITY

3 Calculation of Road Traffic Noise, Department of Transport Welsh Office, HMSO, 1988
4 Converting the UK traffic noise index LA10,18h to EU indices for noise mapping, Abbott & Nelson, TRL Limited, 2002
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is much more difficult to accurately predict hourly traffic patterns for future year scenarios. To

provide guidance on predicting hourly traffic volumes for future year scenarios, the Authority

has developed diurnal traffic profiles for non-heavy commercial vehicles and heavy commercial

vehicles (HCVs) (HCVs include both heavy goods vehicles and buses). These hourly traffic

distributions are averaged weekday and weekend traffic patterns taken from a range of national

primary routes and bypass sections of roads built after publication of the National Development

Plan 2000 - 2006. The Authority believes that these averaged traffic patterns give a reasonable

indication of future diurnal traffic patterns on national primary routes and, while traffic volumes

will change, these patterns of flow are expected to remain reasonably consistent into the future.

The profiles are set out in Appendix 1.

The Authority now recommends cessation of all future use of the methodologies outlined in

Appendix 1 of the initial draft guidelines. Use should instead be made of the following

methodologies for the derivation of Lden for national primary and secondary routes (Chart 1).

Method A is the preferred method, however, should the user consider it more appropriate to use

Method B, they should consult with the Authority in advance of using this methodology to

justify the rationale for its selection.   

Method A:

To undertake hourly noise predictions for future year scenarios using this method, the Authority

recommends that the user should apply either:

� scheme specific hourly traffic profiles prepared by the consultant or, in the event where

such profiles do not exist,

� the NRA traffic profiles as outlined in Appendix 1 to future predicted annual average

daily traffic (AADT) volumes with a percentage of HCVs to produce hourly non-HCV

and HCV traffic volumes (Example demonstrated in Appendix 1).

Based on these hourly data, the CRTN methodology should be used to produce LA10(1hour)

values, which should then be converted to LAeq(1hour) values using the following relationship:

LAeq(1hour) = 0.94 x LA10(1hour) + 0.77 dB

The Lden can then be calculated using the following formula:

where: Lday = 07:00 to 19:00 hours 

Levening = 19:00 to 23:00 hours

Lnight = 23:00 to 07:00 hours.

Lden = 10xlog10 (12x10Lday/10 +4x10(5+Levening)/10 +8x10(10+Lnight)/10)dB(A)(  )1

24
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Method B:

The following approach for the derivation of Lden values is based on the use of AADT traffic

and percentage HCVs only. It entails predicting traffic noise levels using the methodology set

out in CRTN, giving results in the form of L10(18hour) values. These should then be converted to

Lden values in accordance with the following conversion procedure:

Lden = 0.86 x LA10(18hr) + 9.86 dB

This formula is derived from the relationship established between the measured LA10(18hr) values

and the measured Lden values for the various study sites assessed in the validation studies.

Therefore, the derived relationship will be valid for Irish road traffic conditions to the extent to

which the 70 study sites represent the diurnal variation in traffic on Irish roads. When assessing

noise levels from various road segments, it is recommended to sum the LA10(18hr) values prior to

deriving the Lden value.

It is important to note that, whilst the design goal has been established in terms of the Lden

indicator, this formula is rooted in the L10(18hour) indicator.

The derived Lden values for both Methods A and B should be rounded to the nearest whole

number, with 0.5 being rounded up.

3.2 Construction Noise

Where it is deemed necessary to predict noise levels associated with construction activities (see

section 6.0), this should be done in accordance with a recognised standard such as BS5228: Part

15 .  This standard sets out sound power levels for plant items normally encountered on

construction sites, which in turn enables the prediction of noise levels at selected locations. The

Authority recognises however that the definitive construction method and number of machines

are not usually known at the EIS stage, and that the contractor will construct the scheme to the

final design within the constraints of the Construction Noise criteria.  

NATIONAL ROADS AUTHORITY

5 BS5228: Noise and vibration control on construction and open sites, Part 1: Code of practice for basic information and
procedures for noise and vibration control, 1997
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Chart 1: Flow Chart for the derivation of Lden 

NOISE LEVEL PREDICTIONS

Divide road scheme into segments

Combine contributions from all segments to derive Lday,
Levening and Lnight for the whole road scheme

Combine the L10(18hour) values from
all segments before deriving the
Lden for the whole road scheme

Select period LAeq: Lday, Levening or Lnight

Are the
traffic patterns expected to

be "typical"?

Are the
traffic flows very low?

Any 
more period LAeq to 

calculate?

Any
more segments?

Is
hourly traffic data

available?

Use Method A to convert hourly
LA10 to LAeq and sum to calculate

period LAeq (i.e.Lday, Levening and Lnight)

Employ NRA diurnal traffic profiles
and use Method A to convert hourly

LA10 to LAeq and sum to calculate
period LAeq (i.e.Lday, Levening and Lnight)

It may be appropriate to use
Method B to convert LA10,18hour

to Lden – consult with the Authority

Use CRTN to determine the
L10(18hour) value for the relevant segment

NO

NO

NO

NO

NO

YES

YES

YES

YES

Any
more segments?

NO

YESYES

Calculate Lden value using the equation:

Lden = 10xlog10           12x10Lday/10 +4x10(5+Levening)/10 +8x10(10+Lnight)/10   dB(A)
1
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4.0 CONSTRAINTS STUDY 

4.1 Objectives

The NRPMG state that the purpose of the Constraints Study is to gather "as much information

regarding the project as possible. This data collection should be focused on determining what

constraints (physical, procedural, legal, environmental etc.) exist that could affect the design of

the scheme, delay progress, and influence the costs. Large-scale maps (OS Discovery Series

Maps, or equivalent) of the corridor should be prepared to determine the extent of the study area

and all known physical constraints within the area should be identified and recorded. The first

part of this data collection should be based on deskbound research searches. Once a basic large-

scale map of the study area is prepared a First Public Consultation for the scheme should be

carried out."

The specific objective of the noise input to the Constraints Study is to identify any receptors

that may be deemed to be particularly sensitive to noise and/or vibration. Reference to past

noise impact studies, undertaken for similar schemes, should also be alluded to at this part of

the study.

4.2 Approach

The primary aspect of the noise input to the Constraints Study is a site inspection, although it

is likely that large-scale OS maps will be of benefit in planning and conducting the inspection.

The appraisal should include an examination of the area or areas through which the route might

potentially pass. 

Receptors that are, or have the potential to be, particularly sensitive to noise and/or vibration

should be identified. Examples of such receptors are schools, hospitals, places of worship,

heritage buildings, special habitats, amenity areas in common use and designated quiet areas.

The characteristics of the prevailing noise climate should also be noted, along with any

significant sources of noise. Opportunities for noise mitigation, e.g. as a result of favourable

topography, should also be noted. A detailed discussion of mitigation is presented in section 6.6.

The Authority considers that noise measurements or prediction calculations are not normally

required in support of a Constraints Study. However, there may be circumstances under which

some additional information of this kind may be beneficial. For example, if noise levels in the

vicinity of existing roads are high, it may be deemed necessary to quantify these levels in order

to establish whether or not the construction of a new road might serve to reduce noise exposure

of sensitive locations in the vicinity.

4.3 Contents of the Noise Input to the Constraints Study

The noise input should include:

� a listing of any receptors deemed sensitive or potentially sensitive to noise and/or

vibration;
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� a general description of the prevailing noise climate;

� a listing of any significant sources of noise in the study area;

� a discussion of opportunities for mitigation;

� where practicable, a suitably scaled map (e.g. 1:100,000) showing the locations of

sensitive receptors and significant noise sources.

CONSTRAINTS STUDY 
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5.0 ROUTE CORRIDOR SELECTION 

5.1 Objectives

The work undertaken as part of the Constraints Study is used by the project engineers

responsible to refine the broad corridor into a small number of route corridor options. The

NRPMG state that the purpose of Route Corridor Selection is to "carry out a detailed technical

evaluation of the scheme corridor. The route selection process involves…. [the] identification

and investigation of Route Options, assessment of Environmental Impacts for each option…".

This evaluation in turn leads to the production of a Route Corridor Selection Report. 

The route selection process typically involves, for each route corridor option:

� traffic surveys;

� identification and investigation of corridor options;

� impacts on land holdings severance;

� broad assessment of environmental impacts of each option;

� preparation of a budget/cost estimate.

Depending upon circumstances, it may also involve noise measurements and/or the preparation

of prediction calculations.

The identification of the environmental impacts of the various options will include, among other

things, assessment of potential impacts on local communities and homes, archaeology, flora and

fauna, surface water and groundwater, and socio-economic impacts.  Noise is one aspect that is

considered and the assessment of noise forms part of the Route Corridor Selection Report.

5.2 Approach

There are three elements to the noise element of Route Corridor Selection. These elements

consist of an assessment of potential impact based upon property counts, consideration of likely

changes in traffic flow and a review of the need for, and difficulties associated with, noise

mitigation measures. Once these three elements have received detailed consideration, route

options should be ranked with respect to noise.

5.3 Assessment of Potential Impact Based on Receptor Counts

All receptors within 300m of each route option should be identified and put into one of four

"bands". These bands are defined by their distance to either side of the centre line of each route

option. Band 1 is from 0 to 50m of the centre line, Band 2 is from 50 to 100m, Band 3 is from

100 to 200m and Band 4 is from 200 to 300m. For this purpose, a receptor is defined as being

any dwelling house, hotel, hostel, health building, educational establishment, place of worship,
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entertainment venue or any other facility or area of high amenity which benefits from, or

requires the absence of, high noise levels. Whilst property counts can be conducted in large part

using drawings or aerial photographs, an inspection should be conducted along each route

option in order for there to be no doubt as to the function of any particular building or amenity

area.

The total number of receptors in each band is multiplied by an arbitrary rating factor. The rating

factor is 4 for Band 1, 3 for Band 2, 2 for Band 3 and 1 for Band 4. The resultant values are

summed to give a single number for each route option, termed the Potential Impact Rating

(PIR). The PIR values may be used to assess the potential impact of each route option, the

larger the PIR the greater the potential impact.

An example of this process for a single route option is shown in Table 3.

ROUTE CORRIDOR SELECTION 

The PIR of Route 1 in the example is 375. It would have a greater potential impact than a route

with a PIR of 200 and a lesser potential impact than a route with a PIR of 550.

Note that this stage of the process only permits ranking of route options in order of potential

noise impacts. In order to accurately assess the likely impact of each route option other factors

such as "cut and fill", traffic flow and mitigation measures should be considered.

5.4 Assessment of Changes in Traffic Flow

It is envisaged that indicative traffic flow data will be made available at this stage of the scheme

appraisal. These data should be considered for each route option. An estimate should be made

of the number of receptors in the vicinity of roads where traffic flows are likely to increase or

decrease by 25% or more. Consideration should also be given to new roads that are introducing

traffic flow where none presently exists.

It will be acceptable to provide approximate numbers for receptors based on maps and/or aerial

photography. 

The results of this appraisal should be presented in the form of a simple statement for each

option, for example:

"For Route 1, some 250 properties are within 300m of existing or new roads where

Band No of Receptors in Band Rating Factor A x B

1 30 4 120

2 25 3 75

3 80 2 160

4 20 1 20

Potential Impact Rating 375

Table 3: Example of calculation of potential impact rating (PIR)

based on receptor counts
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traffic flow is expected to increase by 25% or more. Some 100 properties are within

100m of existing roads where traffic flow is expected to decrease by 25% or more."

If there are any locations where traffic flows are expected to increase by large margins, say by

100% or more, it may be deemed prudent to prepare indicative noise prediction calculations.

This may also be the case when new roads with moderate to high traffic flows are in close

proximity to sensitive receptors. If noise predictions are undertaken at this stage of the project,

they should be conducted fully in accordance with the guidance set out in section 3.0.

5.5 Assessment of the Likely Need for Mitigation Measures

For each route option, consideration should be given to what opportunities exist for the

provision of noise mitigation measures, should they be deemed necessary. This should

incorporate a review of topography and opportunities for judicious use of subsoil/soil excavated

as part of the construction process. In such circumstances, consultation with the design

engineers and landscape architects would be prudent.

Particular attention should be paid to those options where space may be limited in order to avoid

a situation where it is not possible to achieve the noise design goals.

A detailed discussion of mitigation is presented in section 6.6

5.6 Ranking of Route Options

The final stage in preparing the noise input to the Route Corridor Selection is to rank the route

options in order of "preference". The assessment should start with the PIR’s for each option and

then consider all mitigating circumstances arising out of the review of traffic flow and need for

mitigation measures.

It is possible that the route with highest PIR may present significant opportunities for

mitigation; it may even lead to major benefits in the vicinity of existing roads where projected

traffic flows show a decrease.

Those conducting the assessment should exercise discretion and call upon the experience of

previous schemes in order to arrive at a final ranking order.

5.7 Contents of the Noise Input to the Route Corridor Selection

The noise input should include:

� an Introduction, which introduces the study areas and refers to the findings of the

Constraints Study;

� a statement of Methodology, which outlines the methods used in the noise study and

refers to any relevant legislation, standards and guidance documents followed during the

assessment process;
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� a description of each of the Route Options (although this may be included in another

section of the Route Corridor Selection report);

� details of an Assessment of Potential Impact using calculated values for PIR, presented

in tabular form;

� a discussion of Changes in Traffic Flow;

� a discussion of possible Mitigation Measures;

� a Conclusion, which draws together the various threads of the appraisal and compares

the relative impact of each route option with a view to ranking in order of preference.

ROUTE CORRIDOR SELECTION 
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Note that the issue of vibration need not receive consideration at this stage unless there are any

special circumstances.

NATIONAL ROADS AUTHORITY

Chart 2: Flow Chart of the procedures for Route Corridor Selection

Prepare a schedule of the various route options

Conduct a site inspection in order to identify noise
sensitive receptors within 300m of all route options

Generate four bands either side of the centre line of
a route option: 0-50m, 50-100m, 100-200m, 200-300m

Count the number of noise sensitive
receptors in each of the four bands

Multiply the number of receptors in each band by the
appropriate rating factor and sum all four bands to

derive the PIR for the route

Any more route options?

Any more route options?

Any more route options?

Rank the route options in order of potential
impact using the PIR values

Estimate the number of receptors within 300m of both
a route option and existing roads where traffic flow is

likely to increase or decrease by 25% or more

Consider the opportunities available
for mitigation for each route

Rank the route options in final order of preference
based on a consideration of PIR values, traffic flow

and issues associated with mitigation

YES

YES

YES

NO

NO

NO
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6.0 ENVIRONMENTAL IMPACT STATEMENT 

6.1 Objectives

The objective at the Environmental Impact Statement (EIS) stage is to undertake sufficient

assessment to identify significant impacts on the noise climate and, where the design goals are

exceeded, to identify possible mitigating measures to reduce the impact of these exceedences

keeping in mind the three conditions (Section 2.3.1) that must be satisfied before initiating such

mitigation measures.

Those preparing an EIS should have regard to the EPA publication Guidelines on the

information to be contained in Environmental Impact Statements (2002) and the National

Roads Authority's Guidelines for Environmental Impact Assessment of National Road Schemes

(2004).

6.2 Approach

The noise input to the EIS follows on from the work undertaken as part of the Constraints Study

and Route Corridor Selection. There should already be an awareness of the primary issues

associated with the final route selection, which will permit accurate scoping of the detailed

noise study that is required in support of an EIS. A full EIS noise study should involve at least

the following:

� a series of noise surveys to quantify the prevailing noise climate at sensitive receptors

along the existing and proposed routes. These surveys will assist in identifying the

positive and negative impacts of a proposed scheme;

� preparation and calibration of a suitable traffic noise prediction model;

� prediction of Do-Minimum and Do-Something noise levels for opening and design

years;

� comparison of predicted Do-Something noise levels with the design goal and three

conditions that must be satisfied before mitigation measures are deemed necessary;

� specification and assessment of road traffic noise mitigation measures, where required;

� assessment/review of construction impacts and mitigation measures;

� assessment/review of vibration.

6.3 Noise Surveys

Noise surveys should be conducted in order to quantify the existing noise environment on both

the existing (to be bypassed) and proposed routes. 

The noise surveys should be conducted generally in accordance with the guidance set out in
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ISO1996-1: 1982: Part 16 .

6.3.1 Selection of Measurement Locations

It is necessary to select a sufficient number of receptors to represent a good geographic spread

of measurements on the scheme and to establish a clear picture of noise level variation along

the entire length of the scheme. As a general guide, efforts should be undertaken to conduct

noise measurements at locations to establish the maximum and minimum noise levels and the

worst case situations along the existing road network and proposed scheme.

The Authority considers that the optimum means of meeting these requirements is to conduct

both 24-hour and more numerous short-term measurements along the proposed scheme and on

the existing road network or town or village to be bypassed. 

If a scheme includes straight sections of road with similar characteristics or if it passes through

a rural area with no apparent noise sources, it is appropriate to use fewer measurement

locations.

The measurement locations should ideally be positioned such that they provide results

indicative of the prevailing noise climate at sensitive receptors. For the 24-hour monitoring

period, it would be advantageous to place the microphone at a height of 4m above ground level

at dwellings, which are two or more stories in height, and 1.5 m above ground level at single

storey dwellings. For the purposes of the short-term measurements, the microphone should be

at least 1.5m above ground level. In all instances the microphone should be sufficiently far from

building façades to give results that may be considered "free field".

Measurement locations should not be situated close to localised sources of high noise levels,

such as external plant.

An example of a selection process for measurement locations is shown in Figure 2.

6.3.2 Baseline measurements

Baseline measurements should be carried out under weather conditions as specified in the

CRTN and with dry road surfaces. 

6.3.3 24-hour Measurements

Long-term measurements over extended periods should be conducted using an environmental

kit incorporating a logging sound level meter. The meter should be set up to provide data in

hourly samples over a period of at least 24 hours. For ease of analysis, the samples should begin

and end "on the hour", i.e. 06:00 to 07:00hrs, 07:00 to 08:00hrs etc. A range of indicators should

be logged: LAeq 1h, LA01 1h, L10 1hr, and LA90 1hr are all required as a minimum in order to quantify

the ambient noise environment. 

The Lden value can then be obtained directly from the measured LAeq 1hr values. 

ENVIRONMENTAL IMPACT STATEMENT 
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6.3.4 Short-term Measurements 

Measurements of indicators as specified for the 24-hour measurements should be made at each

location over any three consecutive hours between 10:00 and 17:00hrs. For ease of analysis, the

hourly periods during which the consecutive samples are taken should begin and end "on the

hour", i.e. 10:00 to 11:00hrs, 11:00 to 12:00hrs etc. Sample measurement periods should be at

least 15 minutes. Where road traffic is the principal source of noise, L10(18hour) dB(A) values

may be derived by subtracting 1dB(A) from the arithmetic mean of the L10 values measured

during the three sample periods.

Example: the following results are obtained.

Measurement Measured Noise Levels

Period (dB re.2x10-5Pa)

LAeq LA90 LA10

10:10 – 10:25 66 42 70

11:12 – 11:27 67 45 71

12:15 – 12:30 67 44 69

L10(18hour) may be calculated as follows:

L10(18hour) = (70 + 71 + 69)÷3 – 1 = 69dB(A)

Note that the use of 15 minute sample periods should permit measurements to be made at a total

of three locations in any given 3-hour period, provided that they are sufficiently close together.

This should in turn enable six locations to be considered in any one day.

The methodology presented in section 3.1 may then be used to derive the Lden value from the

L10(18hour) value.

It is important to note that the L10(18hour) values obtained at locations with low traffic volumes

using this approach only represents a snap shot of the daytime existing background noise levels

and they are not to be used to represent a long-term assessment of noise levels at such locations. 

6.4 Preparation and Calibration of a Traffic Noise Prediction Model 

The Authority considers that it will be necessary to perform calculations using a validated

computer-based noise model built using a proprietary software package for practically every

road scheme requiring an EIS. This section has been prepared assuming the use of a validated

proprietary software package implementing CRTN guidance in full.

6.4.1 Requirements for the Noise Model

The noise model should be as detailed as possible and, as a minimum, the model should contain:

� surface contours;
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� details of ground cover;

� all buildings in the vicinity of proposed roads and also existing roads affected by the

scheme;

� proposed alignments for both new and modified existing roads;

� standard road surface details;

� traffic volumes, speeds and percentage of HCV’s;

� other significant features that may have a bearing on sound propagation, e.g. walls, crash

barriers, bunds and side slopes.

It will be necessary to prepare a number of variants of the noise model in order to encompass

the various scenarios requiring consideration.  

The requirements for accurate assessment of the future noise environment should, in the public

interest, include as an objective value for money.   Modifications may be made to avail of

opportunities to improve the design in light of experience on the ground, provided this has no

greater impact than predicted during the Environmental Impact Assessment process.

6.4.2 Calibration of the Noise Model

Whilst there is no need for further validation of the established CRTN prediction methodology,

the Authority considers that the noise models themselves should be validated in order to ensure

that the roads, topography and other critical features have been correctly represented and

incorporated into the model. This could be done in a number of ways, for example, the survey

results could be compared with the predicted results obtained using traffic data that are

representative of the conditions during the period when the survey was conducted. The exact

method of validation is left to the discretion of the Acoustic Engineer.

6.5 Traffic Noise Assessment 

The noise model should be used to predict Do-Something and Do-Minimum noise levels in

terms of Lden for opening and design years. The design year is defined as 15 years after the

projected year of opening.

6.5.1 Receiver Locations

Predictions should be conducted for as many receiver locations as deemed necessary in order to

accurately assess the likely impact of the scheme at every noise sensitive location along the

proposed route. A number of locations should also be selected on the existing road network in

order to identify positive impacts arising from changes in traffic flows if the scheme proceeds.

The receiver locations should be positioned such that they are representative of "worst case"

ENVIRONMENTAL IMPACT STATEMENT 



Guidelines for the Treatment of Noise & Vibration in National Road Schemes

36

conditions, i.e. they reflect noise levels at façades with the greatest exposure to noise. In certain

circumstances it may be necessary to use more than one receiver location for a single noise

sensitive property.

Receiver locations should be at the most exposed façade of a property and should be positioned

at a height of 4±0.2m above ground level, unless the only sensitive properties in the vicinity are

single storey, in which case receivers should be 1.5m±0.2m above ground level.

Finally, receiver locations should be positioned such that the predicted noise levels are

representative of free field conditions. Note that some modelling packages allow you to "link"

the receiver location to a façade but then remove the façade contribution from the predicted

noise level in order to give a free field value.

6.5.2 Evaluation of Impact and Need for Mitigation

The predicted Do-Something and Do-Minimum noise levels should be assessed against the

three conditions set out in Section 2.3.1. If all three conditions are satisfied at any location, then

mitigation measures should be investigated (see section 6.6).

6.6 Road Traffic Noise Mitigation Measures

If mitigation measures are deemed necessary, the first aspect that should be considered is the

alignment of the scheme. Where it is possible to amend the layout of the route such that noise

levels at affected receivers are reduced without compromising any other locations or any other

aspect of the scheme, then this approach should be adopted in preference to any of the measures

discussed below.

In circumstances where it is not possible to amend the alignment, other mitigation measures

should be considered.

A low noise road surface is a potential way of controlling road traffic noise "at source". The

most common variant of low noise road surface is porous asphalt, which is generally considered

to offer noise level reductions of the order of 2 to 3dB(A). 

The simplest form of mitigation measure is a noise barrier. A noise barrier can take many forms,

e.g. a cutting, an earth bund, a stone wall or a proprietary timber noise barrier. The closer the

barrier is to the source of noise (i.e. the road), the higher the reduction in traffic noise levels.

This is also true, albeit to a lesser extent, for barriers positioned close to the receiver. Likewise,

higher barriers offer more attenuation than lower barriers. Proprietary barriers offer additional

options, such as absorptive surfaces, that can give significant benefits.

When considering barriers, it is important to examine and state the position, length, height,

surface mass (where necessary) and requirement for absorptive surfaces (where deemed

appropriate).

In all instances, the mitigation measures are required to reduce road traffic noise from the
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proposed scheme such that one or more of the three qualifying conditions (section 2.3.1) is no

longer satisfied. It will therefore be necessary to prepare new prediction calculations for Do-

Something noise levels with the mitigation measures in place.

Finally, when examining noise mitigation measures, it is important to consider indirect impacts,

for example, the visual impacts of a noise barrier. Where necessary, this should be done through

consultation with other members of the project team e.g., design engineers, landscape

consultants.

Chart 3 illustrates the procedure for the Traffic Noise Assessment in the form of a flow chart.

ENVIRONMENTAL IMPACT STATEMENT 
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Chart 3: Flow Chart for the Environmental Impact Statement Traffic Noise Assessment

Stage 1 – Noise surveys

Stage 2 – Noise model

Stage 3 – Assessment

Select survey locations on the existing route and
in the vicinity of noise sensitive properties

potentially impacted upon by the preferred route

Conduct short term and 24-hour measurements
at selected locations as deemed appropriate

Calculations based on spreadsheets or
web utilities should be acceptable

Calculations should be performed using
a proprietary software package

Is the scheme
small (i.e. under 2km) with  a

simple layout?

Are the three conditions
for mitigation satisfied at any

receiver locations?

Prepare a detailed noise model and calibrate

Predict Do-Minimum and Do-Something
noise levels at receiver locations

The impact of the road scheme is considered
to be within acceptable limits

Apply mitigation
measures

YES

NO

NOYES
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6.7 Construction Noise Impacts and Mitigation Measures

The Authority acknowledges that it is often not possible to conduct detailed noise assessments

in respect of the construction phase of a road scheme due to the fact that the programme is not

sufficiently detailed. However, due consideration should be given to the potential for high

construction noise levels, particularly where work is anticipated over prolonged periods in the

vicinity of noise sensitive properties. In such circumstances, it is appropriate to predict

indicative construction noise levels.

Construction noise prediction calculations should be conducted in accordance with the guidance

in section 3.2 and reviewed in light of the design goals in section 2.3.2.

Whether or not the engineer is in a position to predict construction noise levels, it should be

possible to establish the methodology that will apply in respect of the construction contract,

which will in turn enable a list of typical plant items to be drawn up. This will permit the

preparation of a schedule of typical mitigation measures that may be employed. This schedule

should be as thorough as possible and should consider at least the following aspects:

� noise limits;

� methods for selecting plant items;

� practicable noise control measures for plant items likely to be used;

� hours of operation;

� procedures for dealing with emergency work;

� procedures for dealing with specific activities with the potential to generate significant

levels of noise, e.g. piling, blasting;

� communication with the general public.

6.8 Vibration from Road Developments

As previously noted, it has been found that ground vibrations produced by road traffic are

unlikely to cause perceptible structural vibration in properties located near to well-maintained

and smooth road surfaces. This aspect does not require further consideration unless there are

unusual circumstances under which higher than normal traffic vibration levels may be expected.

There is of course much greater potential for generation of vibration during construction.

Activities such as piling and blasting should receive careful consideration in order to ensure that

the limits set out in section 2.3.4 are complied with. Certain other processes, such as excavation,

earth moving and compaction also have the potential to generate significant amounts of

vibration.

ENVIRONMENTAL IMPACT STATEMENT 
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6.9 Contents of the Noise Input to the Environmental Impact Statement

The noise input should include:

� an Introduction, which should discuss the study area and refer to the findings of the

Constraints Study and Route Corridor Selection;

� a statement of Methodology, which should outline the methods used in the noise study

and refer to any relevant legislation, standards and guidance documents followed during

the assessment process;

� details of the Noise Surveys, including a detailed description of receiver locations (and

map coordinates where possible), survey periods, results and derived values for

L10/Lday/Lnight, comparison of results from 24-hour and short-term locations and a

discussion of the noise climate and primary contributors to noise build-up at each

location;

� a listing of input data to the Noise Model and details of the validation exercise;

� details of the Road Traffic Noise Assessment, including a complete listing of predicted

noise levels and (where appropriate) significance levels (Appendix 2 contains a sample

table that may be incorporated into the report);

� details of Road Traffic Noise Mitigation Measures (if any), amended listings and a

statement of likely residual impacts, i.e. the prevailing scenario after the proposed

mitigation measures have taken effect as planned;

� an appraisal of Construction Noise Impacts And Mitigation Measures,

� an appraisal of issues relating to Vibration;

� a Conclusion, which draws together the various aspects of the assessment and

summarises the net impact.

NATIONAL ROADS AUTHORITY
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ENVIRONMENTAL IMPACT STATEMENT 

Figure 1: The Level of Typical Common Sounds on the dB(A) Scale
(Based on guidance taken from: Design Manual for Roads and Bridges,

Volume 11 Consolidated Edition 1993)
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Description of the Proposed Scheme: 10km of motorway with one major intersection. The

middle section, some 4km in length, incorporates few bends and has a constant design speed.

Noise sensitive receptors are located on the remaining 6km.

Selection of 24-hour Measurement Locations: Given that there is little scheme variation along

the middle 4km, only one location is deemed necessary for this stretch. Two or three further

locations are deemed adequate to cover noise sensitive receptors on the remaining 6km of road.

These are distributed as shown in the schematic figure below.

Selection of Shortened Measurement Locations: For each 24-hour measurement location there

are six shortened measurement locations within 1km. One of these is contiguous with the 24-

hour location. The shortened measurement locations are distributed as shown in the schematic

below.

NATIONAL ROADS AUTHORITY

Figure 2: Example of a Selection Process for Survey Measurement Locations
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Hour Hourly % Non-HCV Hourly % of HCVs
Traffic

1 0.84 1.09

2 0.53 0.94

3 0.38 0.85

4 0.33 0.91

5 0.37 1.36

6 0.73 2.42

7 2.20 3.93

8 4.68 5.55

9 5.83 6.73

10 5.26 7.43

11 5.17 7.34

12 5.72 7.58

13 6.33 7.27

14 6.63 6.54

15 6.82 6.83

16 7.32 6.61

17 8.02 6.18

18 8.54 5.15

19 7.34 4.10

20 5.68 3.23

21 4.35 2.62

22 3.23 2.19

23 2.25 1.84

24 1.45 1.33
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Appendix 1

Diurnal Profiles for Non-HCV and HCV Traffic 
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Example: 25,000 AADT with 12% HGV’s at Site X, hourly traffic numbers are as follows: 

APPENDICES

Hour Non-HCV Traffic HCV Volumes Total Traffic
Volumes

1 185 33 218

2 117 28 145

3 84 26 110

4 72 27 99

5 80 41 121

6 161 73 234

7 484 118 602

8 1030 167 1197

9 1283 202 1485

10 1156 223 1379

11 1137 220 1357

12 1259 227 1486

13 1393 218 1611

14 1460 196 1656

15 1500 205 1705

16 1611 198 1809

17 1765 186 1951

18 1878 154 2032

19 1614 123 1737

20 1250 97 1347

21 956 78 1034

22 712 66 778

23 494 55 549

24 319 40 359
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Appendix 2

Sample Table for the Presentation of the Results of the Road Traffic Noise Assessment

Note: if mitigation measures are required, an additional table will be required in order to

present the new predicted levels.

NATIONAL ROADS AUTHORITY

Receiver
Location

Reference

Opening Year
Predicted Noise Levels

Mitigation
Required?

Do-
Minimum

Lden Lden Lden Lden

Do-
Something

Design Year
Predicted Noise Levels

Mitigation
Required?

Do-
Minimum

Do-
Something
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APPENDICES

APPENDIX 3
GLOSSARY OF TERMS

A-weighting A frequency weighting applied to measured or predicted sound

levels in order to compensate for the non-linearity of human

hearing. 

dB (decibel) The unit of sound pressure level, calculated as a logarithm of the

intensity of sound. 0dB is the threshold of hearing, 120dB is the

threshold of pain.  Under normal circumstances, a change in sound

level of 3dB is just perceptible. A change of 1 or 2dB is detectable

only under laboratory conditions.  A change of 10dB corresponds

approximately to halving or doubling the loudness of sound.

Design Goal A target limit for noise or vibration adopted during the early design

stages of a project, not necessarily having a statutory basis but

based on current best practice and the particular circumstances of a

given scheme.

Do Minimum Describes a scenario under which the road scheme that is under

consideration does not proceed (sometimes referred to as "Do

Nothing").

Do Something Describes a scenario under which the road scheme that is under

consideration proceeds.

Façade Noise Level A noise level measured or predicted at the façade of a building,

typically at distance of 1m, containing a contribution made up of

reflections from the façade itself.

Free Field Free field noise levels are measured or predicted such that there is

no contribution made up of reflections from nearby building

façades.

HCVs Heavy commercial vehicles include both heavy goods vehicles and

buses

Hertz The unit of frequency (pitch) of a sound.  Formerly called cycles

per second.

L10 The noise level exceeded for just 10% of a sample period. L10(1hour)

is therefore the noise level exceeded for 10% of the time over a

period of one hour. L10(18hour) is the arithmetic average of the

eighteen L10(1hour) values between 06:00 and 24:00hrs.
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NATIONAL ROADS AUTHORITY

L90 The noise level exceeded for 90% of a sample period; typically

used as a descriptor for background noise level.

Lmax The instantaneous maximum sound level measured during a

sample period.

Leq,T The equivalent continuous sound level - the sound level of a steady

sound having the same energy as a fluctuating sound over a

specified measuring period T.  T may be as short as 1 second when

used to describe a single event, or as long as 24 hours when used

to describe the noise climate at a specified location.  Leq,T can be

measured directly with an integrating sound level meter.

Lden The day-evening-night composite noise indicator adopted by the

EU for the purposes of assessing overall annoyance.

Lday The A-weighted long term average sound level as defined in

ISO1996-2: 1987, determined over all the day periods of a year.

Levening- The A-weighted long term average sound level as defined in

ISO1996-2: 1987, determined over all the evening periods of a

year.

Lnight The A-weighted long term average sound level as defined in

ISO1996-2: 1987, determined over all the night periods of a year.

Non-HCVs Non-heavy commercial vehicles excludes both heavy goods

vehicles and buses.

PIR Potential Impact Rating (PIR) is an arbitrary mechanism for

making a preliminary judgement of the potential impact of a

proposed route. It does not take account of natural or designed

mitigation measures.

PPV Peak Particle Velocity (PPV) expressed in millimetres per second

(mm/s) is a vibration indicator used for the purposes of assessing

potential annoyance to humans or damage to buildings.


