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Aim

The primary aim of this scoping study was to determine the validity of considering three
village areas; Tetsworth, Postcombe and Lewknor for further noise mitigation against
traffic noise emanating from the M40. It would then consider the viability and value of
installing suitable noise barrier systems to provide meaningful levels of mitigation to the
areas as a whole.

The study would assess any existing forms of noise mitigation, consider the implications
of current measured noise levels against existing and future noise criteria for roads and
determine the potential extent of a suitable noise barrier system both in terms of its
estimated specification and cost.

The study was not intended to be an in depth analysis nor design, rather it may be
considered to provide a realistic indication of the work necessary to enhance the noise
climates of the three areas.

Description of the Assessment Sites
Ref Figs 10-12

Tetsworth

Tetsworth is a rural village which sits on the southbound side of the M40. The majority
of the village is built on a hill which means that many of the houses are situated slightly
above the level of the road. The properties which are closest to the M40 are situated to
the south west of the village around Chiltern View, which is also where the parish church
is situated. The boundary lines of 5 properties actually adjoin highways land but further
west and similarly east of these properties the M40 runs alongside farm land. These 5
properties in particular do actually sit roughly level with the height of the motorway.

There is currently no noise mitigation in place at all for Tetsworth, however at John Peers
House an attempt has been made by the property owner to improve his living
environment. Here the owner has constructed a single skinned close boarded fence
(shown in Fig 13) at around 2 metres high. He has also planted conifer trees along the
entire length of his grounds which are now well established. We would not consider
these steps to be at all adequate as noise mitigation, the fence, whilst well constructed
would not be classed as a noise barrier according to the relevant standards for noise
barriers. John Peers House was chosen as a site for noise monitoring for this report.

Postcombe

The village of Postcombe is about 3 kilometres further down the motorway from
Tetsworth, to the south east. Postcombe itself is smaller than Tetsworth and the majority
of the properties are grouped around the A40 just under 300 metres away from the M40,
again on the southbound side. Along the A40 there is one property (shown in Figure 14)
which sits directly next to the southbound carriageway of the motorway. This property in
particular is exposed to the full extent of the noise from the M40. The remaining
properties in the main grouping at Postcombe are also exposed as there is no current
noise mitigation in place along this section of the M40. The properties all sit roughly
level with the height of the motorway.



One property along Salt Lane has a boundary which adjoins the motorway. This is Beech
Farm which has a long garden and orchard space however the house itself is
approximately 150 metres away from the motorway. The M40 rises at this location in
order to bridge Salt Lane. Vehicles on the road itself are clearly visible from the grounds
of Beech Farm as the height of the road means that they are visible above the tree line.
Beech Farm was used to gather noise data for this report.

Lewknor

A similar size to Postcombe, Lewknor is located approximately a further two kilometres
down the motorway to the south, again there is no noise mitigation in place here. The
majority of the village is located on the northbound side of the motorway however there
are a small number of properties on the southbound side also. Lewknor is actually
situated at Junction 6 of the motorway and so its noise climate may also be exacerbated
by traffic which is leaving or entering the motorway at this location.

The majority of the village is situated below the level of the motorway which rises to
bridge the B4009. In relation to the village the road continues to rise up hill as it reaches
the cut-through Aston Hill. This adds to the perception of noisiness in Lewknor as it
would appear subjectively speaking that noise is funnelled down the hill to the village
from a greater distance away.

Little Flaunden is a property which is perhaps the most exposed in the village, though the
motorway itself is barely visible due to think tree planting on the embankment, there is
little to obstruct the path of noise from the road to this property. Little Flaunden was used
to monitor the noise for the purposes of this report.

There is another property along Hill Road which is at a similar distance from the M40 as
Little Flaunden. This property is more level in height with the motorway and it is
possible therefore that the noise levels are more severe. As this location is further along
the motorway and clear of the junction however, it was decided that it did not adequately
represent the rest of the village and therefore a decision was taken not to monitor noise
from this property. There may actually be benefit in doing so in the future as any
mitigation which could be installed at this location would almost certainly produce a
localised improvement. However, a noise barrier in this location is unlikely to have any
great impact on the noise experienced for the rest of the village as it would be situated
almost a kilometre away.

Noise Measurements
Ref Tables 1 - 4 and Fig 1-12

Noise measurements were therefore carried out in three locations: At John Peers House
in Tetsworth where measurements were taken approximately 25 metres from the
motorway, on an area of hard standing in the North West corner of the gardens; At Beech
Farm in Postcombe, where measurements were taken from a position part way down the
garden. The garden at Beech Farm is around 160 metres long and so the position here
was intended to be a fair representation for the property as a whole, at approximately 130
metres from the M40; finally at Little Flaunden in Lewknor, where the microphone was
positioned in the back garden, approximately 190 metres from the motorway. (See
figures 10-12)



The microphones were fixed in ‘free-field’ positions at a height of 1.5 metres and the
analyzers were set to record noise levels over 24 hour periods from 2nd — 4th June 2008
which represented a typical weekday.

Measurement Apparatus

Integrating Real Time Analyser 01-dB type SIP95 (type 1)
Microphone : 01-dB type MK250 half inch
Calibrator : 01-dB type CALO1 (class 1)
Protection Case and Power Supply : 01-dB type VES95

The analyser was verified according to the procedure given in BS7580:1997. The
analyser also conforms to BS7580:1997 verifying conformance to BSEN60851:1994
Type 1, BSEN60804:1994 Type 1. The analyser and calibrator were UKAS calibrated in
January 2008.

Monitoring Weather Conditions:

During the monitoring period, the weather was mixed. The 2"® June began fine but light
rain began in the afternoon. The 3" began with light rain in the morning becoming dry by
the afternoon. The 4™ was dry and sunny all day with a low wind speed of about 3 mph
and an average temperature of about 15 degrees centigrade. These were considered
acceptable conditions to obtain measurements.

Interpreting the Measurements
Ref Tables 1 - 4 and Fig 1-9

Figures 1-3 give the full time histories for the noise measured over the 24 hour period at
each location. Tables 2-4 give the hourly LAeq and LA10 values for the noise levels in
dB(A). These are further illustrated in Figures 4-9. Table 1 gives the summarized results
which are of most importance.

Hourly LA10 values are used to calculate the L101gn,, Which is the noise index currently
used by the highways agency when considering noise mitigation for highway noise.

LAeq is an average noise level over a specific time period. This is used to calculate an
average noise value for day, evening and night conditions referred to as Lpay, Leve and
Lnit. These in turn are used to determine Lpgn Which is the preferred new noise index for
European roads.

Whilst there is currently no official limit for highway noise in the UK, A value of 68
dB(A) L104gn, for facade noise has been taken as a guide when considering properties
for noise mitigation. The levels of 71 dB(A), 62 dB(A) and 62 dB(A) given in Table 1
were free field measurements that cannot be directly compared to the 68 dB(A) limit.

These measurements were taken at ground floor level; in the rear gardens of the
properties. When carrying out a full assessment, normally the top floor bedroom facade
level would be considered where facade reflections would make the experienced noise
levels at least 3dB higher.




Of greater significance are the Lpgy Values of 74 dB(A) for John Peers House, 64 dB(A)
for Beech Farm and 63 dB(A) for Little Flaunden. Lpgy gives greater weighting to the
noise level at night than that experienced during the day or evening period. Night time is
taken to last from 2300 till 0700. For all the locations monitored, the effect of the early
morning rush hour begins to become noticeable before 0700 hours which substantially
increases the value of the night time noise. This in turn raises the Lpgn;

It is worth emphasizing that (in the absence of any set level for the UK with which to
compare these results) the Republic of Ireland currently works to a design goal of 60
dB(A) Loen

What is clear from the results is that the location at Tetsworth is experiencing extremely
high noise levels, both in terms of L10 and Lpen. In fact John Peers House is
experiencing noise levels which, subjectively speaking, are roughly twice as loud as the
recommended Lpgn level in the Republic of Ireland. (In decibel terms, a 10dB increase
equates to a doubling of the sound level experienced by the human ear).

In our opinion, the gathered data not only confirms the validity of a case for improved
noise mitigation at Tetsworth, it also highlights that the case is made more severe due to
the high night time noise levels arising from the specific times of the rush hour traffic. In
other words, no precedent is necessarily set by considering this case for mitigation.

At Postcombe and Lewknor the properties collectively speaking are far enough away
from the motorway that the L10 levels at 62dB(A) are below the 68dB facade guideline
level. (It is worth noting however that for some of the hourly levels recorded in Tables
3&4 the free field measured levels do reach 65 - 66dB(A). Generally speaking, a facade
level is 2-3dB higher than the corresponding free field measurement and so at certain
times of the day it is possible that Beech Farm and Little Flaunden do experience facade
levels of 68dB(A)).

In terms of the Lpen, the measured free field levels are 64dB(A) and 63dB(A) at Beech
Farm, Postcombe and Little Flaunden, Lewknor respectively. Again it is worth noting
that in the absence of a set limit in the UK, if these properties were in the Republic of
Ireland they would both be entitled to noise mitigation on the basis of the Lpgy limit in
place there.

In the case of the isolated property just outside of Postcombe, we would expect that the
noise levels here are extremely high, probably higher even than at Tetsworth. The noise
levels obtained for the rest of Postcombe should therefore not be considered as
representative of the situation at this house in view of the fact that the property is
considerably closer to the M40. In order to determine the exact noise environment for
this location, further noise monitoring would be required.

Description of a Potential Barrier System

Tetsworth

The noise problem at Tetsworth is a severe one which could be significantly improved
with the use of a noise barrier. As there are no residential properties on the north bound
side of the motorway at this location, the barrier could be of the reflective type. There is
however one property on the north bound side of the road further to the south of the
village a more detailed design would need to be undertaken in order to determine



whether or not this property would be detrimentally affected by the installation of a
reflective barrier on the opposite side of the carriageway.

We would anticipate that a double skinned reflective barrier of 4 metres in height would
be required at Tetsworth. This should be positioned at the edge of the road to ensure that
the barrier is at the same level as the traffic and as close to the source of noise as
possible. We would expect that the barrier would have to begin just south of the foot
bridge across the motorway at the north west of the village (as shown in Fig 15). The
barrier would start at road level, behind the rise in earth up to the bridge itself and in so
doing would tie in well and not leave a gap. It would need to continue past the main
group of housing and would finish roughly opposite the middle of the field to the south
of Chiltern view (approximately shown by the tree line in Fig 16). The total length would
be approximately 650 metres.

There may be some benefit to the properties along Oak Farm Close if the barrier were
extended even further along the motorway. If this were the case however the barrier
would most likely have to be absorbing rather than reflecting in order to prevent
reflections from increasing the noise problem at the farm on the opposite side of the
carriageway. The barrier would need to extend down to where the M40 bridges the road
to Stoke Talmage. This would mean an extra length of approximately 400 metres of
absorptive barrier. It is unclear how effective this section of barrier would be without
undertaking a full design study of the area. The topography at this end of the village is
such that the majority of the village is above the level of the road. It may therefore not be
possible to construct a barrier of sufficient height to make any extra difference to the
noise climate.

We would expect that for the majority of this length of barrier there is sufficient space to
be able to construct the barrier from off the road. Both to the North West and South East
of the village there would be ample access from the farm land, though some tree
clearance may be necessary (See Figs 15&16)

Postcombe

At Postcombe the noise levels in and of themselves do not necessarily paint a full picture
of the impact of noise on the local residents. In general, the road is in a slightly elevated
position in relation to the properties with no obstacles to the transmittance of noise from
the road. In fact the flow of traffic is clearly visible from Postcombe (as can be seen in
Fig 11). As was discussed earlier in this report, whilst the noise levels themselves are at
best border-line in terms of the case for noise mitigation, what should be considered is
the consistent level of noise with which the residents live, and whether a noise barrier
could help to alleviate this. In our professional opinion, the noise climate across the
whole of Postcombe could be improved with the use of a noise barrier.

We would anticipate that due to the topography, even a low height noise barrier would
have a significant affect on the noise levels experienced across the village. We would
expect that a double skinned reflective barrier of 2 metres in height running from 400
metres north of the Salt Lane bridge, and continuing for 250 metres south of the bridge
would be sufficient. As the majority of the surrounding land is part of the Beech Farm
estate, access for construct from off the motorway would be possible here.

It is worth noting however that the barrier would have to span a motorway bridge at Salt
Lane which would require specialised parapet fixings. Also it is unclear at this stage
whether there would be sufficient space behind the crash barriers along parts of this



section of motorway for a noise barrier to be installed. It may therefore be necessary to
select a combined noise barrier/safety barrier product for installation at Postcombe.

In regards to the isolated property on the way in to Postcombe, a separate barrier would
be required here. We would anticipate that if something were to be done for this property,
then a 3 metre high double skinned barrier of approximately 400 metres in length
would be the order of the mitigation required.

Lewknor

Whilst the noise levels at Lewknor are similar to those at Postcombe we would actually
not expect that a noise barrier would provide any meaningful benefit to the local
residents. Across most of the village, the motorway is raised up quite considerably in
relation to the height of the housing. Lewknor sits at the foot of Aston Hill and is in fact
in direct line with the section of motorway which has been cut through the hill itself.
Because of the line of the road and the way it rises up above the village, Lewknor is
exposed, subjectively speaking to noise which appears to be coming from a lot further
down the motorway. We would expect that any noise barrier constructed here would have
to be very high and extremely long in order to even begin to afford any benefit. For the
most part, noise would simply pass straight over the top of it from further down the road.

Lewknor would however almost certainly benefit from the motorway being resurfaced
with low noise material as soon as possible, as is also the case for Tetsworth and
Postcombe.

Recommendations

We would recommend that in particular the barrier at Tetsworth be given immediate
consideration due to the severity of the noise problem at some of the properties in the
village. We would also recommend that the isolated property at Postcombe be assessed
as a matter of urgency. We would suggest that the main grouping of properties at
Postcombe also be considered for mitigation as a barrier here would almost certainly
improve the living environment of the residents.

In order to work effectively, all barriers would have to be constructed on highways land
and we consider that some of the works may have to be carried out from the road side.
Having inspected the area from behind where the barriers would be positioned, we would
expect that in places, such as at Tetsworth where property boundaries run right up to the
edge of highways land, the amount of tree clearance required and general access
restrictions may make it impossible to install barriers from off the motorway. For other
sections of the barriers however, particularly in Postcombe, it should be possible to carry
out works from off the motorway and as such reduce the cost involved in traffic
management.

We would also suggest that this whole section of the M40 (from Tetsworth through to
Lewknor) be scheduled for re-surfacing with low noise road surface as and when the
surface itself requires repair. However, we would view this as an additional beneficial
step from an acoustic point of view rather than a solution in itself.

Order of Noise Reduction

Although the precise noise reduction provided by the noise barriers proposed will vary
depending on the locality of the property considered, a suitable barrier system would



have to be expected to provide a noise reduction of the order of 4 dB to be considered as
significant.

Typical Barrier Costs

Barrier Supply and Installation

Supply costs would assume that barrier have been designed in accordance with BSEN
14388 Specifications and have been tested for acoustic performance to BSEN 1793
(achieving A3,B3 rating) and for mechanical/structural performance to BSEN 1794 as
required for product conformity.

Where the noise barrier is timber reflective in design, we would anticipate a 4m high
barrier costing approximately £400 per linear metre to supply and install. Such a design
would assume a double skinned timber construction to provide high insulation at low
frequency. We would anticipate that the 3m high section would cost approximately £300
per linear metre to supply and install and a 2m high barrier would cost approximately
£250 per linear metre. All such designs would assume a double skinned timber
construction to provide high insulation at low frequency.

Assuming that all three proposed sections were constructed, this would give a ballpark
price of £ 542,500 for supply and install only assuming normal foundation conditions
(this excludes complex fixing, acoustic modelling, design, survey and potential traffic
management)

Where the noise barrier is timber absorptive in design, we would anticipate a 4 metre
high barrier costing approximately £450 per linear metre to supply and install only taking
into account potential ground works required for the southbound section.

This would give a ballpark price of £ 180,000 for supply and install only assuming
normal foundation conditions (excluding any complex fixing, acoustic modelling, design,
survey and potential traffic management)

Noise Model and Detailed Noise Barrier Design

The costs of producing a detailed noise model and providing the full performance design
and specification for the noise barrier system would be approximately £20,000, though
this may reduce depending on the quality of the available digital topographical maps.

Alternative Designs
Ref Figs 17-19

As an alternative to basic timber, new barrier types are being developed with enhanced
performance and durability. Long term performance or durability must be considered in
all noise barrier projects where replacement will incur high costs to ensure that barriers
remain high performance and of good appearance for as long as possible.

Figures 17 to 19 show three alternative designs recently employed in both the UK and
Irish road networks. However it should be noted that since this report was undertaken the
‘Uniq’ product may have become unavailable due to the supplying company going into
receivership. We are assured that the product will still be available, however its status is
unknown at this time.



Table 1
Summary of Results

Tetsworth Postcombe Lewknor
NOISE (John Peers House) (Beech Farm) (Little Flaunden)
PARAMETER NOISE NOISE NOISE
LEVEL LEVEL LEVEL
dB(A) dB(A) dB(A)
Loay (0700-1900) 70 61 61
Leve (1900-2300) 67 57 60
Lair (2300-0700) 67 57 53
Loen 74 64 63
L101gnr 71 62 62




Table 2

Measured Noise Levels

Tetsworth

2" _ 3 June 2008

WEEKDAY
LA10 LAeq
Hour dBA dBA

19:00 71.0 69.0
20:00 69.6 67.3
21:00 69.2 66.5
22:00 69.0 66.0




Table 3

Measured Noise Levels
Postcombe
2" _ 3" June 2008

WEEKDAY

LA10 LAeq
Hour dBA dBA
14:00 57.9 56.2
15:00 58.5 57.0
16:00 59.6 57.9
17:00 61.5 59.5
18:00 59.8 58.7
19:00 60.8 59.3
20:00 58.1 56.5
21:00 56.6 54.5
22:00 55.4 53.1
23:00 57.2 54.5
00:00 56.5 53.5
01:00 56.2 53.0
02:00 55.2 51.6
03:00 55.7 52.3
04:00 60.2 57.9
05:00 60.0 58.9
06:00 62.9 61.3
07:00 63.2 62.0
08:00 62.4 60.9
09:00 62.1 61.0
10:00 63.9 62.4
11:00 63.7 62.5
12:00 64.8 63.5
13:00 65.1 63.7




Table 4
Measured Noise Levels
Lewknor
39— 4™ June 2008

WEEKDAY

LA10 LAeq
Hour dBA dBA
13:00 64.8 63.3
14:00 64.7 63.4
15:00 63.5 62.1
16:00 63.3 62.0
17:00 64.5 63.2
18:00 66.3 65.0
19:00 65.7 64.0
20:00 62.6 61.0
21:00 58.6 56.1
22:00 55.9 54.1
23:00 55.3 53.1
00:00 55.3 53.2
01:00 54.8 51.7
02:00 52.9 50.1
03:00 53.7 50.6
04:00 54.4 51.5
05:00 57.3 55.2
06:00 58.2 56.5
07:00 58.9 57.5
08:00 58.6 57.1
09:00 57.0 55.4
10:00 56.2 54.6
11:00 56.0 54.4
12:00 55.6 53.9
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FIG 1: Short Term Leq Levels (dBA) Time History Measured at John Peers House, Tetsworth

2"~ 3 June 2008
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FIG 2: Short Term Leq Levels (dBA) Time History Measured at Beech Farm, Postcombe

2" _ 3" june 2008
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FIG 3: Short Term Leq Levels (dBA) Time History Measured at Little Flaunden, Lewknor

39 — 4™ June 2008




FIG 4
LA10 Hourly Values dB(A) : M40 Tetsworth

2nd - 3rd June 2008
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FIG5
LAeq Hourly Values dB(A) : M40 Tetsworth

2nd - 3rd June 2008
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LA10 (dBA)

FIG 6
LA10 Hourly Values dB(A) : M40 Postcombe
2nd - 3rd June 2008
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LAeq (dBA)

FIG 7
LAeq Hourly Values dB(A) : M40 Postcombe
2nd - 3rd June 2008
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FIG 8
LA10 Hourly Values dB(A) : M40 Lewknor
3rd - 4th June 2008
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FIG 9
LAeq Hourly Values dB(A) : M40 Lewknor
3rd - 4th June 2008
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FIG 10: NOISE MONITOR LOCATION: Tetsworth FIG 11: NOISE MONITOR LOCATION: Postcombe



