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• Dear Tim

Advanced Learning Centres - Barnsley
Noise & Vibration Report for Proposed FoulstonelWombwell School

This report covers our findings and opinions for all significant aspects of the noise
and vibration issues presented by the proposed FoulstonelWombweli School.

Summary

At worst, the impact of traffic noise on the bypass will be negligible and completely
imperceptible. The presence of the new access road will inevitably have a
noticeable effect on the some houses but nowhere near what could be described as
unacceptable.

•
Most construction will be on average about 70m from the nearest houses. Overall
the noise impact should be very small but inevitably there short periods of increased
noise. Straightforward attention to mitigation should be more than adequate to
resolve this.

Vibration caused by traffic is utterly negligible and is likely to remain utterly negligible
after the school is open. The vibration from construction is extremely unlikely to be
perceptible, but we cannot be categorically sure until statements are submitted by
contractors.

Introduction

ADC was asked to carry out a scope of work for three proposed schools in the
Bamsley area, including:

• assessment of the existing noise climates around the schools
• assessment of traffic noise associated with the new schools
• assessment of construction noise
• comment on vibration

• acoustJc dellgn & control limited
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The above standards use absolute noise levels for a 16 hour day. (They also cite
night time levels but these will not be considered in this report). For reasons which
we will discuss later, it will be considerably more relevant to assess impact by
considering how much the noise will increase as a result of the new proposals. All
else being equal, an increase of up to 3 dB will have negligible impact and will be
barely perceptible. An increase of 10 dB will be perceived as a doubling of noise.
So, we can regard increases in traffic noise of up to 3 dB as being of negligible
impact as far as noise is concerned.

•

Originally, each of these four main items were to cover all three schools but, due to
planning timescales, it was agreed that it would be more logical to cover all items
under the heading of each school. So, for instance, instead of reports covering traffic
noise for all three schools, this report is the second of three, one for each school,
covering all these main topics.

•
We begin by describing the main criteria by which the noise climate should be
assessed, followed by a brief description of our modelling methods and our survey
details. After this we discuss in turn each of the aspects listed above.

Assessment Criteria

BS8233 is a wide-ranging document which covers many aspects of noise in buildings
but includes recommended "Reasonable" and "Good" noise climates in its Table 5.
Of most significance to these assessments are the levels given for living rooms
which are up to 40 dB LAeqfor reasonable conditions. For a partly open window this
coincides with outdoor living area criteria of 55 dB LAeqcited in other documents such
as the WHO Guide and PPG 24.

Noise from construction activities is difficult to rate as acceptable or unacceptable,
mainly because it is temporary and people are clearly more tolerant of a noise which
they know will eventually cease. Conversations with the local authority brought to
light their standard requirements for noise action plans which is copied in AppendiX
2. The basic requirement is to submit an action plan prior to any works commencing
on site. At the time of writing this report it is not possible to prepare an action plan in
any detail as there is no information about significant noise generators. Levels at the
nearest noise sensitive properties of 55 dB LAeq"hr are referred to, along with an
alternative requirement to restrict noise to within 10 dB of the existing background
noise level. The requirements, however, do not seem to refer to these levels as
limits upon which planning consent will be based, which is encouraging as they are
exceptionally stringent and almost certain to be exceeded. At this stage, there is no
point in suggesting noise limits, as any such limits will need to be considered
alongside estimates of durations before one can assess them as acceptable or
otherwise. However, daytime noise no higher than 75 dB LAeQ('hour) is very common
as a noise limit. Construction noise is discussed further later.

•
Any perceptible vibration resulting from the operational activities of the school,
including increases in traffic, would constitute a significant loss of amenity to
residents. Vibration is not considered quantitatively in this assessment and so
quantitative vibration criteria are not relevant. It was agreed that a reasonably
argued statement will suffice. Vibration resulting from construction, like noise should
be more tolerable as it will be temporary. However, perceptible vibration is unlikely
to be acceptable other than for very exceptional activities such as piling, bedrock
breaking, etc.

•
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• Guide to Modelling

We regret that it is unavoidable that this section is rather technical but its
understanding is by no means essential to the overall understanding of this report
and its conclusions. It is presented purely for those who wish to scrutinise the
means by which we came to our conclusions. The calculations themselves are
shown in Appendix 3.

By agreement with the local authority's Environmental Health Department traffic
noise is assessed in terms of the dB LAoq over a 16 hour day (0700 to 2300 hours).
The well-known Calculation of Road Traffic Noise (CRTN) uses the now rather
outdated index and time period of dB LA10 over an 18 hour day. The difference in
time period is negligible, and one can reasonably expect the dB LAoq index to be
typically 2 to 3 dB below the dB LA10 index. See definitions of acoustic terms in
Appendix 1.

•
We have used as a starting point the noise level measured on site in terms of dB LAeq

during the middle of the day. This is assumed to be a reasonable indication of the
level averaged over a 16 hour period. including noisier periods such as rush-hour,
and quieter periods such as the late evening. This assumption has been tested on
many occasions in the past and is also backed up here by comparison with a
calculation using CRTN - see later. The basic level is then adjusted for percentage
estimated increase in traffic flows (all else being equal. ie. without the school) as
follows:

Estimated Level in 2009 (or 2017) = Level in 2006 + 1010g(1+%increase/100) dB

A correction is then calculated for the effect of speed and the percentage of heavy
goods vehicles using the following formula from the CRTN:

Correction = 3310g(V+40+500N) + 10Log(1+5pN)· 68.8

Where V is the traffic speed in km/hr and p is the percentage of HGVs

By effectively removing this correction from the measured level (adjusted for 2009
and 2017). we arrive at the equivalent basic level required for a CRTN calculation,
but expressed as a 16 hour LAoq• rather than the 18 hour LA10 used by CRTN. From

• here we can quickly model the impact of the new school.

First we increase the basic noise level for the additional vehicles the operation of the
school will generate as follows:

Increase = 10Log(Flows with School/Flows without School)

Then we adjust for the speed and percentage of heavy goods vehicles, as per the
formula above. Here, the percentage of heavy goods vehicles are estimated rather
pessimistically and, along with speeds, are expected to stay the same.

On this site there are no further adjustments necessary as measurements were
made at distances equivalent to existing houses and distances are nowhere near
enough for us to be concerned about intervening obstacles. ground absorption. etc.

•
The above description, remember, uses a measured level as a starting point. As a
backup, we have also used the theoretical source data of CRTN and the calculation
procedure described above brings us to a predicted dB LA,olevel 2 dB above the dB
LAoqlevel predicted by our main method. As stated in the opening paragraph to this



One aspect not accounted for, however, is the likelihood that there will be a degree
of slowing down and accelerating away at positions are very close to the school
entrance. It may be that the reduced noise of significantly slower speeds will be
countered by increased noise of accelerating away. It is beyond the scope of this
assessment to attempt to quantify these two opposing effects and so we simply
recommend that it should be part of a qualitative consideration in the event of the
impact appearing to be borderline (which will be shown later not to be the case). •

section, this level of difference means that the two methods appear to back each
other up a perfectly. •Please note some key assumptions which should make our assessment a robust
worst-case:

• 100% of the school traffic is additional to the existing traffic - the reality is likely to
be that some existing users of the road will be part of the school traffic.

• 100% of the school traffic goes past the prediction point - the reality is likely to be
that some traffic will turn one way and some traffic will turn another way, etc such
that only a percentage of the school traffic will go past the prediction point.

• 100% of the school traffic will use the access road.
• The access road will have a 40 mph speed limit - the reality is likely to be far less.

Construction noise is briefly modelled using the guidance in BS 5228.

Vibration is assessed and discussed qualitatively only.

Survey Details

The original survey was carried out, along with the two other sites in this project, on
28th March 2006 by Andrew Raymond of ADC Acoustics, author of this report. Since
then some proposals have changed necessitating some up-dated survey work which
was carried out on 17th July 2007 by Robert Porter of ADC Acoustics.

Equipment used was a CEl 593 Sound Analyser. This is a precision grade sound
level meter which holds a current calibration certificate and which was field-
calibrated as required.

The main assessment positions are shown in the attached plan. The microphone
was approximately 1.5 m above the ground and well away from all other reflective
surfaces. •
Weather conditions were as follows:-

2006 Survey

No rain, dry roads
Wind below 5 mIs, from the SW
10 Celsius
40% Cloud

2007 Survey

No rain, dry roads
Wind below 5 mIs, from the W
17 Celsius
80% Cloud •
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Existing Noise and Climate

The noise climate were measured as follows:

Mea!!. red Levels Littlefield Lane Position 1y -
De lion and Convnenfs ....., Ind .. dB. Il3 125 "50 500 " 2k .. '"Afternoon 0117 July 2007 14;10 to L .. 6. 63 " " 62 55 45 38

14:20 Lm" 73 83 " 72 71 70 83 " 57
L90 ., 62 56 '" 4' '" " '" 21

14:50 to L .. 59 .. " 60 62 54 45 39

15:00 Lm" 7& 82 78 78 79 73 56 .. 62
L90 " 62 56 '" .. '" 42 29 21
L .. 59 .. .. " 62 55 45 39

0-0" Lm" n 83 77 74 76 71 65 62 60
L90 ., 62 56 60 4' '" " '" 21

Me d L I L' I fi Id L P 2asure eye 5- ,n" e ana oSition

De tiOn and Comments Mea.!Y Index dB. 63 '25 'SO 500 " 2k 4k ..
Afternoon rJ 17 July 2007 '.:3010 L .. 60 52 '" 44 43 37 32 "14:40 Lm" 63 59 83 .. .. 55 " " ..

L90 44 57 47 40 39 4' 34 29 25

15:1010 L .. " " 47 44 43 37 35 31

15:20 Lm" .. 67 55 61 60 " 56 55 54
L90 44 54 47 41 39 40 35 31 "L .. " 52 .. 44 " 37 34 '"0-0" Lm" .. .. .. 83 " 57 " 54 52
L90 44 56 47 41 39 41 35 '" "

Me red LIP' St t Pos' . .3asu eve s- ,n '"" rtIon

De tlon and Comments ...." IndeJl dB' 63 125 'SO 500 " 2k .. ..
Afternoon 01 28 March 2006

14:00 to L 65 73 .. .. " " 56 '" .,
15:00 Lm" 74 79 78 " 69 69 67 60 56

L90 " 63 " " 47 47 44 37 "L IS 73 .. .. " " 56 60 .,
Ovemll Lm" 74 79 78 " 69 69 87 60 56

L90 .2 63 " 53 47 47 44 37 "
The most important column is the one headed dB(A), the other columns showing the
noise levels across the audible frequency range, which can be used in later design
work if necessary.

The levels of noise are fairly high, and LAeq level (the leq index in the dB(A) column)
is completely dominated by passing traffic. This also creates the peaks shown by
the Lmax index. The LA90 level (the L90 index in the dB(A) column) is the underlying
level, I.e. between the passing cars. This is dominated by more distant traffic.

Predicted Traffic Noise

Calculations are set out in Appendix 3. The following is a summary of existing and
modelled noise levels affecting houses at equivalent positions to the measurement
position.

Existing noise levels without the school operating

Position 1 (2007)
Position 2 (2007)

64.0 dB LAeq(0700 _ 23(0)

48.0 dB LAeq(0700 - 23(0)

Predicted noise levels without the school operating

Position 1 (2009)
Position 2 (2009)

Position 1 (2017)
Position 2 (2017)

64.2 dB LAeq(0700 _ 23(0)

48.2 dB LAeq(0700 _ 23(0)

64.7 dB LAeq(0700. 23(0)

48.7 dB LAeq(0700. 23(0)

5



Construction Noise •

Predicted noise levels with the school operating

Position 1 (2009)
Position 2 (2009)

Position 1 (2017)
Position 2 (2017)

64.5 dB LAeq(0700. 23(0)

48.7 dB LAeq(0700 - 23(0) •
64.9 dB LAeq(0700-2300)

49.2 dB LAeq(0700 _23(0)

So, the predicted levels are above the absolute criteria discussed above but, then
again, so are the existing levels. It obviously makes no sense, therefore, to use
absolute levels. We also discussed above how an increase of up to 3 dB will have a
negligible impact. Here we have modelled tiny increase of 0.2 to 0.5 dB. There will
be no perceived or measurable change. One exception is that there may be a
perceived impact for houses at position 2 which are a reasonable distance from the
bypass and which may perceive the new access road as a minor new source of
noise. Although it is new, and therefore perhaps noticeable, its impact will be
negligible.

The local authority's standard requirements for noise action plans were advised to us
bye-mail on the 30th March 2006 and are copied in Appendix 2. Essentially the
requirements are for the contractor to prepare a statement of the construction noise
sources and how noise will be controlled to best practicable means. It all so states
likely construction site time controls.

It is not clear what weight will be given to the noise levels suggested but they do not
appear to be expressed as absolute limits. We have expressed in earlier sections
our opinion that they are very stringent, given that construction noise is necessarily
temporary. Limits will need to be considered alongside estimates of durations before
one can assess them as acceptable or otherwise. However, daytime noise no higher
than 75 dB LAeq(l hour) is very common as a noise limit.

The requirements also refer to BS 5228 and it is with the use of this document that
we have prepared an outline model/assessment of construction noise. Obviously we
have no knowledge of what equipment the contractor will actually be using and so it
must be taken only as a feasibility study and an indicative assessment of the noise
which may be produced. •

Conslryctloo N0i5' Mtct!ng Houses Q(] PIIt Stretl

Sound POWIllf L ......
Elfectlve Sound LlM!llilt~1

Plar-.l»m. for V~.'dviIi ..
(llBLAeq) Ntlnber 01 Item. "'OnTlme ~:-= DiI~' f;'~'W""' co_ ,oa , ,. "2 70 54

TracklKlloMter 110 , ,. '" 70
flllCkeG Exc.vatot 11). , 25 '00 ro
Dum ,.... '09 , 25 , 70
L"",,, 112 , , '02 70 54
Road Rohr , , 25 '02 70 54,..., '" ..
Note that this prediction is done to the nearest residential property and gives no
consideration to any garden fencing or site hoarding which will almost certainly be in
place. As per the well-known rule of thumb, a barrier which just breaks the "line of
sight" between the source and receiver will provide around 5 dB reduction.
Depending on the exact location of the sources, a reduction of 10 dB will be easy to
achieve with, say, 2.4 m site hoarding.

The above model assumes that the sources will be located around the centre of the
school building. Obviously the reality will be that some work takes place closer to the •
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houses and some further away. To a large extent, however, due to the simple fact
that any site hoarding or garden fencing will be a more effective noise barrier for
sources close to it, the differences in distance should make relatively small
difference.

Vibration

It was agreed with Environmental Health that quantitative assessment of vibration
was not necessary and that a reasonably argued qualitative assessment would be
adequate.

Vibration caused by existing traffic is completely imperceptible. Increases due to the
school operating will be tiny in relative terms and will still leave traffic flows well
below levels which will come anywhere near to giving vibration problems, assuming
the road is reasonably well built. There are many examples of considerably busier
roads where vibration is not a problem.

Construction activities can cause ground-borne vibration in exceptional
circumstances, but these are unlikely here. Any large equipment will be slow-moving
and, although some items may generate a fairly low frequency noise which could
conceivably cause items around the home and garden to rattle in extreme
circumstances, the chances of ground-borne vibration are very small. Exceptional
circumstances might include breaking up underlying rock or piling. Such activities
could cause some ground born vibration within 75 m. A statement will be required
from the contractor.

Conclusions and Recommendations

We can conclude simply that

• the impact of traffic noise will be negligible
• the impact of construction noise will be small overall, although there will

inevitably be periods of higher-level noise.
• the impact of traffic vibration will be negligible
• the impact of construction vibration will be negligible except in exceptional

circumstances such as piling or breaking of the bedrock, etc

Traffic and construction noise and vibration, therefore, should not pose an obstacle
to planning consent.

I hope this covers everything, but please call me with any queries.

Yours sincerely

A,~
Andrew Raymond

Mobile: 07834478475
Email: andrewraymond@adcacoustics.co.uk

7
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Appendix 1

Definition of Acoustic Terms

The Decibel

The decibel is the basic unit of noise measurement and is denoted dB. Technically,
it is a means of expressing the difference in noise level between the measured noise
and a standard level of noise. Most often the threshold of human hearing is used as
the standard reference but is really should be stated. The threshold of human
hearing is a sound pressure of 20J.lPa or a sound power of 1pW.

A sound pressure level or SPL should be expressed in dB(re. 20J.lPa). A sound
power level or SWL should be expressed in dB(re. 1pW). If the reference levels are
omitted, it will often (but not always) be safe to assume that they are referenced to
the threshold of human hearing.

A-Weighting and dB(A)

The human hearing system responds differently to different frequencies. The A-
weighting system takes account of this by emphasising mid and high frequencies
more than low frequencies to given an overall level. An A-Weighted noise level,
therefore. reflects the way normal, healthy hearing would perceive the overall level of
the noise. The basic unit is dB(A), although other systems of expressing an A-
weighted level are discussed below.

Other weighting systems, such as C-Weighting, denoted dB(C), reflect the human
hearing system's response at higher noise levels.

Equivalent Continuous Sound Level. Leg

This is a kind of mean noise level.

The unit is dB Leo. For A-weighted levels the unit is dB(A) Leo or, in more modern
units, dB LA,""

Maximum Level. Lmax

This is the maximum level reached (usually for a fraction of a second) in the
measurement period.

The unit is dB Lmax• For A-weighted levels the unit is dB(A) Lmax or, in more modern
units, dB LAma><'

Statistical (Percentile) Levels, Ln

During a measurement of fluctuating noise, it is often useful to establish the levels
exceed for a percentage of the time. Ln is the index representing the level exceeded
for n% of the measurement period.

The unit is dB Ln. For A-weighted levels, the unit is dB(A) Ln or, in more modern
units, dB LAn.

Common examples are as follows :-

dB LA90is the A-weighted level exceeded for 90% of the time and is often used to
describe the underlying background noise.

9



Narrow Band analysis takes this further with the possibility of many thousands of
bands, possibly only 1Hz wide, or even less. •

dB LA50 is the A-weighted level exceed for 50% of the time. Mathematically, it is the
median, another kind of average. •
dB LAW is the A-weighted level exceeded for 10% of the time and has traditionally
been used to describe the intermittent highs in the noise climate such as passing
cars or aircraft.

Freguency Analysis

Here the audible frequency range is divided up into bands and the noise level is
expressed in each frequency band form low pitches to high pitches.

Octave Band analysis is where the frequency range is divided into 8 bands from 63
Hz to 8kHz, or sometimes into 10 bands from 31.5 Hz to 16kHz.

1/3 Octave Band analysis provides more detailed subdivision into 24 bands from 50
Hz to 10kHz, or sometimes into 30 bands from 20Hz to 20kHz.

In all types of frequency analysis, the level in each band can be expressed in terms
of Leo, Lmax, Ln, etc. as defined above.

•

•
10
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Appendix 2

Copy of Local Authority Standard Requirements for Noise Action Plans

1. Prior to any works commencing on the site the applicant shall submit a
noise action plan detailing how noise will be controlled and kept to a minimum
during remediation and construction phases of the development:

a. noise action plan
• The noise action plan shall detail best practicable means to control the noise

from the site's development and take account of the guidance contained in
the Guide to noise and vibration control on construction and open sites
- as 5228: Parts I & II: 1997. The contents of the plan shall be approved by
the Local Planning Authority prior to any works commencing on the site and
the operations shall be undertaken in complete accordance with the approved
scheme.

The report shall:

• identify noise reduction measures for individual items of plant and machinery,
including the use of plant and machinery with low noise output and the
proposed location of mobile plant e.g. generators, crushers; (the location of
stock-piled material may be useful in screening potentially noise-sensitive
premises from noise from the crusher)

• identify where the provision of acoustic shields, barriers or enclosures are
necessary to safeguard the amenity of local residents;

• state the proposed hours of work (normally 08:00 - 18:00 Mondays to Fridays
and 08:00 - 13:00 on Saturdays, with no Sunday or Bank Holiday working)
which shall include all activities on site including deliveries;

• detail the site access route(s) for vehicles and the estimated number of
vehicle movements per day; and

• state the estimated duration of the remediation and construction of the site.

Noise measurements shall also be appropriate if the applicant wishes to
demonstrate that:

• the operations on site will not cause the LAeq, 1hr at the nearest noise-
sensitive property to rise above 55dB LAeq, 1hr (the equivalent continuous A-
weighted sound pressure level);

• or where, given very high or low background noise levels, the operations on
site will not cause the LAeq, 1hr at the nearest noise-sensitive property to
give rise to an increase of 10dB or more over the background noise.

• The times and dates of any monitoring to determine background and the
location of the monitoring sites shall be agreed with the Local Planning
Authority prior to any works commencing on the site.

2. Piling shall only be undertaken between the hours of 10:00-
12:00 and 14:00 - 16:00 Monday - Fridays

Please note: Any crusher used shall be under permit for processes requiring
Pollution Prevention Control, as required by the Environmental Protection Act
1990.

11



Appendix 3

Calculations of Traffic Noise
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This report covers our findings and opinions for all significant aspects of the noise
and vibration issues presented by the proposed FoulstonelWombwell School.

Summary

At worst, the impact of traffic noise on the bypass will be negligible and completely
imperceptible. The presence of the new access road will inevitably have a
noticeable effect on the some houses but nowhere near what could be described as
unacceptable.

•
Most construction will be on average about 70m from the nearest houses. Overall
the noise impact should be very small but inevitably there short periods of increased
noise. Straightforward attention to mitigation should be more than adequate to
resolve this.

Vibration caused by traffic is utterly negligible and is likely to remain utterly negligible
after the school is open. The vibration from construction is extremely unlikely to be
perceptible, but we cannot be categorically sure until statements are submitted by
contractors.

Introduction

ADC was asked to carry out a scope of work for three proposed schools in the
Bamsley area, inclUding:

• assessment of the existing noise climates around the schools
• assessment of traffic noise associated with the new schools
• assessment of construction noise
• comment on vibration
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Originally, each of these four main items were to cover all three schools but, due to •
planning timescales, it was agreed that it would be more logical to cover all items
under the heading of each school. So, for instance, instead of reports covering traffic
noise for all three schools, this report is the second of three, one for each school,
covering all these main topics.

We begin by describing the main criteria by which the noise climate should be
assessed, followed by a brief description of our modelling methods and our survey
details. After this we discuss in tum each of the aspects listed above.

Assessment Criteria

B58233 is a wide-ranging document which covers many aspects of noise in buildings
but includes recommended "Reasonable" and "Good" noise climates in its Table 5.
Of most significance to these assessments are the levels given for living rooms
which are up to 40 dB LAeqfor reasonable conditions. For a partly open window this
coincides with outdoor living area criteria of 55 dB LAeqcited in other documents such
as the WHO Guide and PPG 24.

The above standards use absolute noise levels for a 16 hour day. (They also cite
night time levels but these will not be considered in this report). For reasons which
we will discuss later, it will be considerably more relevant to assess impact by
considering how much the noise will increase as a result of the new proposals. All
else being equal, an increase of up to 3 dB will have negligible impact and will be
barely perceptible. An increase of 10 dB will be perceived as a doubling of noise.
So, we can regard increases in traffic noise of up to 3 dB as being of negligible
impact as far as noise is concerned.

•
Noise from construction activities is difficult to rate as acceptable or unacceptable,
mainly because it is temporary and people are clearly more tolerant of a noise which
they know will eventually cease. Conversations with the local authority brought to
light their standard requirements for noise action plans which is copied in Appendix
2. The basic requirement is to submit an action plan prior to any works commencing
on site. At the time of writing this report it is not possible to prepare an action plan in
any detail as there is no information about significant noise generators. Levels at the
nearest noise sensitive properties of 55 dB LAeq.• hr are referred to, along with an
altemative requirement to restrict noise to within 10 dB of the existing background
noise level. The requirements, however, do not seem to refer to these levels as
limits upon which planning consent will be based, which is encouraging as they are
exceptionally stringent and almost certain to be exceeded. At this stage, there is no
point in suggesting noise limits, as any such limits will need to be considered
alongside estimates of durations before one can assess them as acceptable or
otherwise. However, daytime noise no higher than 75 dB LAeq('hour) is very common
as a noise limit. Construction noise is discussed further later.

•
Any perceptible vibration resulting from the operational activities of the school,
including increases in traffic, would constitute a significant loss of amenity to
residents. Vibration is not considered quantitatively in this assessment and so
quantitative vibration criteria are not relevant. It was agreed that a reasonably
argued statement will suffice. Vibration resulting from construction, like noise should
be more tolerable as it will be temporary. However, perceptible vibration is unlikely
to be acceptable other than for very exceptional activities such as piling, bedrock
breaking, etc.

•
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• Guide to Modelling

We regret that it is unavoidable that this section is rather technical but its
understanding is by no means essential to the overall understanding of this report
and its conclusions. It is presented purely for those who wish to scrutinise the
means by which we came to our conclusions. The calculations themselves are
shown in Appendix 3.

By agreement with the local authority's Environmental Health Department traffic
noise is assessed in terms of the dB LAeqover a 16 hour day (0700 to 2300 hours).
The well-known Calculation of Road Traffic Noise (CRTN) uses the now rather
outdated index and time period of dB LA10 over an 18 hour day. The difference in
time period is negligible, and one can reasonably expect the dB LAeq index to be
typically 2 to 3 dB below the dB LA10 index. See definitions of acoustic terms in
Appendix 1.

•
We have used as a starting point the noise level measured on site in terms of dB LAeq

during the middle of the day. This is assumed to be a reasonable indication of the
level averaged over a 16 hour period, including noisier periods such as rush-hour,
and quieter periods such as the late evening. This assumption has been tested on
many occasions in the past and is also backed up here by comparison with a
calculation using CRTN - see later. The basic level is then adjusted for percentage
estimated increase in traffic nows (all else being equal, ie. without the school) as
follows:

Estimated Level in 2009 (or 2017) = Level in 2006 + 1010g(1+%increase/100) dB

A correction is then calculated for the effect of speed and the percentage of heavy
goods vehicles using the following formula from the CRTN:

Correction = 3310g(V+40+500N) + 10Log(1+5pN) - 68.8

Where V is the traffic speed in km/hr and p is the percentage of HGVs

By effectively removing this correction from the measured level (adjusted for 2009
and 2017), we arrive at the equivalent basic level required for a CRTN calculation,
but expressed as a 16 hour LAeq, rather than the 18 hour LA10 used by CRTN. From

• here we can quickly model the impact of the new school.

First we increase the basic noise level for the additional vehicles the operation of the
school will generate as follows:

Increase = 10Log(Flows with School/Flows without School)

Then we adjust for the speed and percentage of heavy goods vehicles, as per the
formula above. Here, the percentage of heavy goods vehicles are estimated rather
pessimistically and, along with speeds, are expected to stay the same.

On this site there are no further adjustments necessary as measurements were
made at distances equivalent to existing houses and distances are nowhere near
enough for us to be concemed about intervening obstacles, ground absorption, etc.

The above description, remember, uses a measured level as a starting point. As a
backup, we have also used the theoretical source data of CRTN and the calculation
procedure described above brings us to a predicted dB LA10 level 2 dB above the dB
LAeq level predicted by our main method. As stated in the opening paragraph to this



One aspect not accounted for, however, is the likelihood that there will be a degree
of slowing down and accelerating away at positions are very close to the school
entrance. It may be that the reduced noise of significantly slower speeds will be
countered by increased noise of accelerating away. It is beyond the scope of this
assessment to attempt to quantify these two opposing effects and so we simply
recommend that it should be part of a qualitative consideration in the event of the
impact appearing to be borderline (which will be shown later not to be the case). •

section, this level of difference means that the two methods appear to back each
other up a perfectly. •Please note some key assumptions which should make our assessment a robust
worst-case:

• 100% of the school traffic is additional to the existing traffic - the reality is likely to
be that some existing users of the road will be part of the school traffic.

• 100% of the school traffic goes past the prediction point - the reality is likely to be
that some traffic will turn one way and some traffic will turn another way, etc such
that only a percentage of the school traffic will go past the prediction point.

• 100% of the school traffic will use the access road.
• The access road will have a 40 mph speed limit - the reality is likely to be far less.

Construction noise is briefly modelled using the guidance in BS 5228.

Vibration is assessed and discussed qualitatively only.

Survey Details

The original survey was carried out, along with the two other sites in this project, on
28'" March 2006 by Andrew Raymond of ADC Acoustics, author of this report. Since
then some proposals have changed necessitating some up-dated survey work which
was carried out on 17'" July 2007 by Robert Porter of ADC Acoustics.

Equipment used was a CEL 593 Sound Analyser. This is a precision grade sound
level meter which holds a current calibration certificate and which was field-
calibrated as required.

The main assessment positions are shown in the attached plan. The microphone
was approximately 1.5 m above the ground and well away from all other reflective
surfaces. •
Weather conditions were as follows:-

2006 Survey

No rain, dry roads
Wind below 5 mIs, from the SW
10 Celsius
40% Cloud

2007 Survey

No rain, dry roads
Wind below 5 mIs, from the W
17 Celsius
80% Cloud •
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Existing Noise and Climate

The noise climate were measured as follows:

as s - no

0. lion and Comments ...." ,_, dB~ Il3 12S 250 SOO 1k 2k " 8k
Attemoon 0117 July 2007

14:1010
L .. •• 63 57 50 .2 55 45 36

'04:20 ema>< 73 •3 75 72 71 70 '3 ,. 51
L90 53 .2 56 SO 4' SO 43 30 "

'4:50 10 L .. •• .. .. 60 .2 S4 45 39

15:00 ema>< 71 .2 71 76 ,. 73 56 .. .2
L90 " .2 56 50 .. SO 42 29 21
L .. •• .. 56 .. .2 55 45 39

"-"' em .. n 63 n 74 76 71 " .2 60
L90 " .2 56 50 4' 50 43 30 2'

Measured Levers· Littlefield lane Position 2

0. lion and Commenf,S ...." ""., dB~ .3 12S 250 SOO 1k 2k 4' 8k
Afternoon of 17 July 2007

14:30 to L .. 60 52 SO 44 43 37 32 2'
14:40 em .. 63 •• .3 64 55 55 51 '2 ..

L90 44 51 47 40 39 4' 34 29 25

15:1010 L .. 5. '2 47 44 43 37 3S 31
15:20 ema>< .. 67 "

., 60 5' 56 55 S4
L90 44 S4 47 4. 39 40 3S 3' 2.
L .. .. 53 .. 44 43 37 34 30

0-1 em .. .. 56 64 .3 .. 51 51 S4 52
L90 44 56 47 4' 3' 41 3S 30 27

Mea3Yred Levels· Pitt Street roslVan 3

0. lion and Comment3 Meas" ,_, dU '3 125 250 SOO 1k 2k " 8k
Afternoon of 28 March 2006 14:0010 65 73 58 56 .2 5' 56 SO 42

15:00 em .. 74 79 76 72 •• •• 67 60 56
L90 53 .3 57 53 47 47 44 37 26
L 65 73 56 56 .2 .. ,. 50 42"""". em .. 74 ,. 71 n •• •• 67 60 ,.
L90 52 .3 57 53 47 41 44 37 26

The most important column is the one headed dB(A), the other columns showing the
noise levels across the audible frequency range, which can be used in later design
work if necessary.

The levels of noise are fairly high, and LAeqlevel (the L.o index in the dB(A) column)
is completely dominated by passing traffic. This also creates the peaks shown by
the l..m.x index. The LA90 level (the L90 index in the dB(A) column) is the underlying
level, I.e. between the passing cars. This is dominated by more distant traffic.

Predicted Traffic Noise

Calculations are set out in Appendix 3. The following is a summary of existing and
modelled noise levels affecting houses at equivalent positions to the measurement
position.

Existing noise levels without the school operating

Position 1 (2007)
Position 2 (2007)

64.0 dB LAeq(0700 _ 2300)

48.0 dB LAeq(0700 _ 2300)

Predicted noise levels without the school operating

Position 1 (2009)
Position 2 (2009)

Position 1 (2017)
Position 2 (2017)

64.2 dB LAeq(0700 - 2300)

48.2 dB LAeq(0700 - 2300)

64.7 dB LAeq(0700. 2300)

48.7 dB LAeq(0700 - 2300)

5



Position 1 (2009)
Position 2 (2009)

Position 1 (2017)
Position 2 (2017)

64.5 dB LAeq(0700 - 2300)

48.7 dB LAeq(07oo - 2300) •Predicted noise levels with the school operating

64.9 dB LAeq(07oo _2300)

49.2 dB LAeq(07oo - 2300)

So, the predicted levels are above the absolute criteria discussed above but, then
again, so are the existing levels. It obviously makes no sense, therefore, to use
absolute levels. We also discussed above how an increase of up to 3 dB will have a
negligible impact. Here we have modelled tiny increase of 0.2 to 0.5 dB. There will
be no perceived or measurable change. One exception is that there may be a
perceived impact for houses at position 2 which are a reasonable distance from the
bypass and which may perceive the new access road as a minor new source of
noise. Although it is new, and therefore perhaps noticeable, its impact will be
negligible.

Construction Noise

The local authority's standard requirements for noise action plans were advised to us
bye-mail on the 30th March 2006 and are copied in Appendix 2. Essentially the
requirements are for the contractor to prepare a statement of the construction noise
sources and how noise will be controlled to best practicable means. It all so states
likely construction site time controls.

•
It is not clear what weight will be given to the noise levels suggested but they do not
appear to be expressed as absolute limits. We have expressed in earlier sections
our opinion that they are very stringent, given that construction noise is necessarily
temporary. Limits will need to be considered alongside estimates of durations before
one can assess them as acceptable or otherwise. However, daytime noise no higher
than 75 dB LAeq(, hour) is very common as a noise limit.

The requirements also refer to BS 5228 and it is with the use of this document that
we have prepared an outline model/assessment of construction noise. Obviously we
have no knowledge of what equipment the contractor will actually be using and so it
must be taken only as a feasibility study and an indicative assessment of the noise
which may be produced. •

Coos!rulj1lon Noll' Af!tctlng Hq,,!!M go Pm SlrOl!.

Sound Power LlMII EtfilClMll Sound L.... NII_I
~ Item, for VWiouI AclIYItln (dBtAeq) Nunbel' oIlleml %OnTlme p-""" "".....,. .

,_
<Ill <Ill

W~L~ '08 I , , 70 ..
TradltId Lo-der "' I ,. '0< 70
Tracll.edE-.~ , , ,.

"Xl 70

Dun '''''''
109 1 ,. , 70 55",n'" "' ,

" I 70 ..
Ro.d Roller '08 , , '" 70 ..,~ "'

Note that this prediction is done to the nearest residential property and gives no
consideration to any garden fencing or site hoarding which will almost certainly be in
place. As per the well-known rule of thumb, a banrier which just breaks the "line of
sight" between the source and receiver will provide around 5 dB reduction.
Depending on the exact location of the sources, a reduction of 10 dB will be easy to
achieve with, say, 2.4 m site hoarding.

The above model assumes that the sources will be located around the centre of the
school building. Obviously the reality will be that some work takes place closer to the •
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houses and some further away. To a large extent, however, due to the simple fact
that any site hoarding or garden fencing will be a more effective noise barrier for
sources close to it, the differences in distance should make relatively small
difference.

Vibration

It was agreed with Environmental Health that quantitative assessment of vibration
was not necessary and that a reasonably argued qualitative assessment would be
adequate.

Vibration caused by existing traffic is completely imperceptible. Increases due to the
school operating will be tiny in relative terms and will still leave traffic flows well
below levels which will come anywhere near to giving vibration problems, assuming
the road is reasonably well built. There are many examples of considerably busier
roads where vibration is not a problem.

Construction activities can cause ground-borne vibration in exceptional
circumstances, but these are unlikely here. Any large equipment will be slow-moving
and, although some items may generate a fairly low frequency noise which could
conceivably cause items around the home and garden to rattle in extreme
circumstances, the chances of ground-borne vibration are very small. Exceptional
circumstances might include breaking up underlying rock or piling. Such activities
could cause some ground born vibration within 75 m. A statement will be required
from the contractor.

Conclusions and Recommendations

We can conclude simply that

• the impact of traffic noise will be negligible
• the impact of construction noise will be small overall, although there will

inevitably be periods of higher-level noise.
• the impact of traffic vibration will be negligible
• the impact of construction vibration will be negligible except in exceptional

circumstances such as piling or breaking of the bedrock, etc

Traffic and construction noise and vibration, therefore, should not pose an obstacle
to planning consent.

I hope this covers everything, but please call me with any queries.

Yours sincerely

1+ 1L4A"1t<

Andrew Raymond

Mobile: 07834478475
Email: andrewraymond@adcacoustics.co.uk
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Appendix 1

Definition of Acoustic Terms

The Decibel

The decibel is the basic unit of noise measurement and is denoted dB. Technically,
it is a means of expressing the difference in noise level between the measured noise
and a standard level of noise. Most often the threshold of human hearing is used as
the standard reference but is really should be stated. The threshold of human
hearing is a sound pressure of 20~Pa or a sound power of 1pW.

A sound pressure level or SPL should be expressed in dB(re. 20~Pa). A sound
power level or SWL should be expressed in dB(re. 1pW). If the reference levels are
omitted, it will often (but not always) be safe to assume that they are referenced to
the threshold of human hearing.

A-Weighting and dB(A)

The human hearing system responds differently to different frequencies. The A-
weighting system takes account of this by emphasising mid and high frequencies
more than low frequencies to given an overall level. An A-Weighted noise level,
therefore, reflects the way normal, healthy hearing would perceive the overall level of
the noise. The basic unit is dB(A), although other systems of expressing an A-
weighted level are discussed below.

Other weighting systems, such as C-Weighting, denoted dB(C), reflect the human
hearing system's response at higher noise levels.

Equivalent Continuous Sound Level, Ll:ll

This is a kind of mean noise level.

The unit is dB l."q. For A-weighted levels the unit is dB(A) Leqor, in more modern
units, dB LAeq•

Maximum Level. L!!li.!!

This is the maximum level reached (usually for a fraction of a second) in the
measurement period.

The unit is dB Lmax• For A-weighted levels the unit is dB(A) Lmax or, in more modern
units. dB LAma.<.

Statistical (Percentile) Levels, La

During a measurement of fluctuating noise, it is often useful to establish the levels
exceed for a percentage of the time. Ln is the index representing the level exceeded
for n% of the measurement period.

The unit is dB Ln. For A-weighted levels, the unit is dB(A) Ln or, in more modern
units, dB LAn.

Common examples are as follows ;-

dB LA90 is the A-weighted level exceeded for 90% of the time and is often used to
describe the underlying backgiound noiSe.

9



Narrow Band analysis takes this further with the possibility of many thousands of
bands. possibly only 1Hz wide. or even less. •

dB LASO is the A-weighted level exceed for 50% of the time. Mathematically, it is the
median. another kind of average. •
dB LA10 is the A-weighted level exceeded for 10% of the time and has traditionally
been used to describe the intermittent highs in the noise climate such as passing
cars or aircraft.

Frequency Analysis

Here the audible frequency range is divided up into bands and the noise level is
expressed in each frequency band form low pitches to high pitches.

Octave Band analysis is where the frequency range is divided into 8 bands from 63
Hz to 8kHz. or sometimes into 10 bands from 31.5 Hz to 16kHz.

1/3 Octave Band analysis provides more detailed subdivision into 24 bands from 50
Hz to 10kHz. or sometimes into 30 bands from 20Hz to 20kHz.

In all types of frequency analysis, the level in each band can be expressed in terms
of Leo. Lmax• Ln. etc. as defined above.

•

•
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Appendix 2

Copy of Local Authority Standard Requirements for Noise Action Plans

1. Prior to any works commencing on the site the applicant shall submit a
noise action plan detailing how noise will be controlled and kept to a minimum
during remediation and construction phases of the development:

a. noise action plan
• The noise action plan shall detail best practicable means to control the noise

from the site's development and take account of the guidance contained in
the Guide to noise and vibration control on construction and open sites
• as 5228: Parts I & II: 1997. The contents of the plan shall be approved by
the Local Planning Authority prior to any works commencing on the site and
the operations shall be undertaken in complete accordance with the approved
scheme.

The report shall:

• identify noise reduction measures for individual items of plant and machinery,
including the use of plant and machinery with low noise output and the
proposed location of mobile plant e.g. generators, crushers; (the location of
stock-piled material may be useful in screening potentially noise-sensitive
premises from noise from the crusher)

• identify where the provision of acoustic shields, barriers or enclosures are
necessary to safeguard the amenity of local residents;

• state the proposed hours of work (normally 08:00 - 18:00 Mondays to Fridays
and 08:00 - 13:00 on Saturdays, with no Sunday or Bank Holiday working)
which shall include all activities on site including deliveries;

• detail the site access route(s) for vehicles and the estimated number of
vehicle movements per day; and

• state the estimated duration of the remediation and construction of the site.

Noise measurements shall also be appropriate if the applicant wishes to
demonstrate that:

• the operations on site will not cause the LAeq, 1hr at the nearest noise-
sensitive property to rise above 55dB LAeq,1hr (the equivalent continuous A-
weighted sound pressure level);

• or where, given very high or low background noise levels, the operations on
site will not cause the LAeq, 1hr at the nearest noise-sensitive property to
give rise to an increase of 10dB or more over the background noise.

• The times and dates of any monitoring to determine background and the
location of the monitoring sites shall be agreed with the Local Planning
Authority prior to any works commencing on the site.

2. Piling shall only be undertaken between the hours of 10:00-
12:00 and 14:00 - 16:00 Monday - Fridays

Please note: Any crusher used shall be under permit for processes requiring
Pollution Prevention Control, as required by the Environmental Protection Act
1990.
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Appendix 3

Calculations of Traffic Noise
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