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Ms Frances Fernandes
Lead Member of the Panel of Examining Inspector
The Planning Inspectorate
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Temple Quay House
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Bristol, BS1 6PN
Dear Ms Fernandes
Submitted alongside this letter is an independent report, funded by Hilton Parish Council
which, aims to fully understand the sound impact of the new Southern Bypass on the
village of Hilton and proposes measures to mitigate this impact. Please see document
‘Environmental Noise Mitigation Design Study’ produced by Giles Parker of Sound Barrier
Solutions.
We appreciate you allowing us to delay the submission of this document to follow our
meeting with HE and representatives from J2A which took place on 22nd July 2015. We
discussed how HE reached the conclusion in their DCO application, “Overall effects on
villages and community facilities, including Hilton, are not expected to be significant”
It is worth me repeating again that the restricted access to data imposed by HE has
made the production of this report very difficult, and is not in keeping with the rules of
the consultation process.
I would like to bring your attention to these specific points expressed at last night’s
meeting by HE/J2A which directly contradicts our own report.
HE/J2A state that the 2m earth bund in the DCO running along the south
side of the road as it passes Hilton is for limiting visual intrusion only and
serves no benefit in terms of noise mitigation.

In addition we were told no known barrier design will make any difference to the increase
noise experienced in Hilton due to the new road because of the distance our village is to
it.
That in a worst case scenario Hilton will experience an increase in noise of 3dB.

HE have offered for their J2A sound engineers to meet with Giles Parker, our consultant,
in order to fully understand the differences of expert opinion and see if we can agree a
mutual solution to noise mitigation.
In addition, having now received a detailed (verbal) explanation from a J2A engineer
(Colin Cobbing), it is clear to us the government guidelines HE/J2A have used to produce
their model and ultimately to reach the conclusion of “no significant effect”, are too
crude to define the real world impacts on a small rural community.
In other words we will experience a change with the new road from hearing the current
A14 occasionally when the conditions are adverse, to hearing a continuous drone, day
and night, irrespective of wind and air humidity and time of season.
Although this may be only the 3dB increase HE/J2A have predicted the impact on quality
of life will be considerable. We therefore ask ExA to look beyond the ‘face value’ data
provided by HE/J2A and understand the true impact on Hilton.
For and on behalf of Hilton Parish Council

Peter Balicki (Chairman)
This email was scanned by the Government Secure Intranet anti-virus service
supplied by Vodafone in partnership with Symantec. (CCTM Certificate Number
2009/09/0052.) In case of problems, please call your organisations IT Helpdesk.
Communications via the GSi may be automatically logged, monitored and/or
recorded for legal purposes.
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AIM OF STUDY
The aim of this study was to carry out an assessment of the noise mitigation measures
proposed by Jacobs for the village of Hilton in Cambridgeshire. The project is to form part
of ongoing objections by the parish council to the proposals to re-route and widen the A14.
The proposals will result in the road being brought closer to the village of Hilton than it
currently is. Many of the residents oppose this plan as they believe it will result in a
negative impact on the soundscape of the village. This report was intended to investigate
the impact of the new road on the village as a whole and to propose where possible an
improved system of noise mitigation which would help to safeguard the future noise
climate of the village.
The main requirement of the study was to produce a three-dimensional computer model to
examine how the noise would spread from the new A14 to the housing. The computer
model was programmed to determine the noise levels experienced at the most exposed
façade of each relevant property. The model was then used to assess the current scheme of
mitigation as proposed by Jacobs and to design an optimum system which would ensure the
maximum potential protection into the future.
The mitigation designs were specified in terms of position, height, material and acoustic
performance. The computer model was used to determine how well the mitigation
measures would perform by re-assessing the noise levels at each property and by
calculating noise contours for the whole area, considering the impact during the most
sensitive part of any 24 hour period, the night time.
The A14 is already a substantial route and the proposed widening will increase its capacity
to carry traffic. Whilst the new route moves the road further away from many properties in
the wider area, it will move traffic closer to the villagers of Hilton. The quantity of traffic is
expected to be very high in proportion to the size of this local population. The proportion of
HGV traffic is also expected to be relatively large throughout the day and also during the
night. It is therefore vital that any mitigation design be robust enough to limit the amount of
low frequency noise generated by heavy goods vehicles being transmitted to the village.

INTRODUCTION:
Background to the study:
Sound Barrier Solutions Ltd was first appointed by the client to investigate the potential
impact of the new A14 in 2010. At the time Atkins were responsible for the plans for the
scheme and so assessment was carried out of their proposals for noise mitigation and
suggestions for an improved system were made.
Since that the time the main contractor for the scheme has changed and along with it the
detail of the line of the proposed road as well as the criteria of requirements for noise
mitigation. As such it was necessary to re-visit the original work undertaken, bring the
noise model up to date and assess the current proposals by the new main consultant Jacobs.
The general location is still mostly rural farmland and as such the new A14 will be the only
significant source of noise in the area. There are of course some minor roads in and around
the village which also have a noise impact on the area. On completion of the new road, the

village will be located approximately 900 metres away from the closest carriageway edge.
However as the village is composed of around 400 houses all located in a fairly compact
area, the field of view from many of the houses to the A14 will be almost 180 degrees.
Topographically, the surrounding area is generally flat and open with no significant
obstacles to the path of noise between the road and the nearest houses. The A14 platform is
expected to be raised by at least 2m relative to the current ground levels in order to be
above the perceived flood plane of the area. The embankment may therefore lead to an
added noise impact on the properties closest in to the motorway. However, the latest design
of the road includes for additional 2m high earth bunds on the embankment which will
create a false cutting effect along much of the route as it passes Hilton.
Necessary Assumptions
In order to carry out a study of this type it is necessary to have access to as much technical
information about the scheme as possible. The construction of a three dimensional
computer model which can be reliably used as a predictive tool requires certain information
in order to be produced accurately, such as;





Topographically accurate maps of the local area
Topographically accurate maps (in CAD form) of the proposed new road layout
The precise detail of any proposed noise mitigation measures
Up to date traffic flow information consisting of data for both sides of the
carriageway, road speeds, HGV volumes as a percentage of the total vehicle
numbers and an indication of the hourly traffic flow ‘diurnal’ profile across a
typical 24 hour period.

The accuracy of the final model produced is entirely dependant on the quality and
availability of the information listed above.
When undertaking the first study back in 2010 all such information was made readily
available to us by Atkins and so it was possible to proceed with a high level of confidence.
For this study however there was a definite lacking in access to the correct information and
so a number of assumptions have had to be made. The only information available to us for
use in updating the noise model was that information which is in the public domain in the
form of de-engineered brochures and reports submitted for the planning process.
Some of this information included 2D non-coordinated images of the road layout and
illustrative cross sections to show mitigation measures. The only height data for the new
road platform came from cross section type schematics in PDF format rather than usable
CAD files. This meant that updating the existing model to take into account slight changes
in road line and heights was a painstaking manual process. The information used for this
was drawn from the following documents;




Road layout: A14 2.10 Traffic Regulation Measures Plan –CWL-Sheets 11-17
Road heights: HE-A14-EX-05 Engineering Sections_FINAL
Mitigation: HE-A14_EX-04 ES Figure 3.3_FINAL Sheet 6

The mitigation document was particularly illustrative and provided just one cross section
showing earth bunds for one are of the scheme in the vicinity of Hilton. The study therefore
assumes a similar profile for all areas where bunds have been proposed.

Information on predicted traffic flow data was also limited and so further assumptions had
to be made for this too. Information was drawn from;



Total Traffic Flow Forecasts: Environmental Statement 2014 Figure 7.1 Current
and forecast traffic flows
HGV Percentages: A14 6.1 ES Chapter 07_Traffic. Paragraph 7.2.4

These two documents provided a single value for the expected total number of vehicles in
any given day for the year 2035 and an indication of the current percentage of HGVs on the
existing A14. There was no information about the expected diurnal flow profile of the road
(this provides information about the hourly flows throughout a 24 hour period and takes
into account variances through ‘rush hour’ and during the night for example) or future
HGV percentages.
In order to carry out the modelling it was therefore necessary to assume a generic diurnal
profile from our stock data and to assume the HGV percentage that was mentioned in
chapter 7 of the ES. This information can be found in Appendix A of this report.


Noise Assessment Data: A14 6 3 ES Appendix 14 05_ Operational Output

Noise assessments of the wider area have already been undertaken by Jacobs as part of the
Environmental Statement for this construction project. This information was utilised in
conjunction with the traffic flow data in order to ‘tune’ the updated noise model and ensure
that its predicted results are in line with Jacobs predictions at certain receiver locations. In
this way it was then possible to compare the predicted benefit of the mitigation scheme
they have proposed and also to investigate how this might be improved upon.

ASSESSMENT CRITERIA:
It should be noted that in terms of the noise criteria and units of assessment, this report
takes a different approach to that of the first SBS report from 2010. The main reason for
this is that having already established in that work the validity of the clients case in being
concerned about noise, it is now important to focus on ensuring that a correct level of
mitigation is provided.
Information as to the general noise criteria which Jacobs are working to can be found in
Chapter 14 of the Environmental Statement and is quoted as follows:

This assessment has been configured therefore to assess both the Day (16hr LAeq) and
Night (8hr LAeq) levels for all the properties in Hilton.

BSEN Standards – Noise Barrier Products
There are in fact now a number of European standards relating specifically to noise barriers
which must be taken into consideration in the design process. Should any system
recommended as a result of this study involve proprietary noise barrier products then these
will need to be fully compliant with the following:
BSEN 14388:2005 – ‘Road Traffic Noise Reducing Devices: Specifications’ covers
acoustic, non-acoustic and long term performance of noise barriers but not aspects such as
resistance to vandalism or requirements of visual appearance. It is now a general
requirement in most of Europe that all new noise barrier schemes be designed to meet this
standard and all the standards that it refers to.
With regard to acoustic performance, we would insist that all noise barriers be laboratory
tested to BSEN 1793-2:1998 and designed to achieve at least category B3 for airborne
sound insulation. They should also be laboratory tested to BSEN 1793-1:1998 and designed
to achieve a minimum category A3 for sound absorption (should they be absorptive in
design).
Similarly with regard to non-acoustic performance, all noise barriers shall be assessed in
accordance with BSEN 1794-1:2003 for mechanical performance and stability
requirements and in accordance with BSEN 1794-2:2003 for general safety and
environmental requirements.
BSEN 14388:2005 requires testing to BSEN 1793 and BSEN 1794 as a minimum for noise
barrier product conformity. In other words, a product will not be approved as a ‘noise
barrier’ unless it has been assessed in accordance with these two groups of standards.

METHOD OF ANALYSIS:
Computer Model: “Mithra”
In order to assess the current proposals and design alternative mitigation systems, a
computer model was used. The software package “Mithra”, a three dimensional
computational system, allows for precise acoustic modelling of particular noise sources:
road, rail traffic or industrial sources of noise. It shows how the noise interacts with
adjacent buildings, taking into account different ground and weather conditions and it
examines the effects at different noise frequencies.
The model was produced showing ground topography, positions of the noise sources
(roads) and locations of buildings and houses. As was mentioned by the authors of the ES
for this scheme, the Calculation for Road Traffic Noise alone is not sufficient for the design
of noise barriers and other methods have to be employed. Mithra allows for variation in the
insulating and absorbing properties of materials. It can therefore be used to design noise
barriers. Noise barrier systems are selected and put into the model and the noise levels
determined before and after.
In this investigation it should be noted that the approach taken was to model only the
impact of the new road and not that of the side roads. During the hours in question, the
layout of the village means that traffic flows on these roads are likely to be very low and
infrequent. There is also a HGV ban on these roads during the night meaning that there will
be no impact at all from such vehicles on these side roads. The data published in this report
therefore relates solely to the direct impact of noise from the proposed new road.

Choosing an Optimum Barrier Design
The current design of the new road already includes for a degree of noise protection in the
form of earth bunds. As this design is essentially the ‘default’ position it was important that
this was modelled and the results shown, therefore the results which detail ‘Jacobs Bunds’
represent the currently proposed layout of the road with 2m high earth bunds.
Having simulated this scenario in the model and tuned it to the traffic flows and Jacobs
Noise Measurements it was also possible to ‘remove’ the bunds from the model and then
predict what the impact would be without them present and therefore to quantify the level
of noise protection these bunds will actually be capable of providing. In addition to this,
further mitigation designs were explored and detailed in the results tables. All of these
designs assume a low noise road surface as this should be mandatory in any case.
Examination of this data also serves to illustrate the relative performances of bunds as
opposed to vertical noise barriers. Acoustically speaking an earth bund will not tend to
perform as well as a noise barrier. As is rightly discussed in the ES, this is mainly due to
the fact that it is geometrically impossible to locate the highest diffracting edge of a bund
close enough to the source of noise in order to maximise its performance. In the case of
noise barriers however it is possible to achieve higher performance levels as the system can
be constructed closer to the noise source.
Another disadvantage of using bunds as acoustic mitigation is that the curved shape of a
bund can simply mean that noise follows the line of the curve over the top of the

landscaping. Whilst this does have the potential benefit of avoiding reflections across to the
other side of a road, the angle of slope does impact on its noise reducing capability.
The tables detail the findings of 5 mitigation scenario options:
1. No mitigation at all
2. The Jacobs ‘current’ design of 2m high earth bunds
3. Higher Earth Bunds (3m) in the same positions with an additional section of noise
barrier to the east of the Hilton Road over bridge
4. All bunds replaced with 3m high Noise Barrier systems located closer to the flow of
traffic
5. All bunds replaced with 4m high Noise Barrier systems located closer to the flow of
traffic
All the data relates to predicted traffic flows for the year 2035.

DISCUSSION OF MEASUREMENTS:
(Ref Tables 1-3 and Figures 1-10)
Traffic Flows
Traffic flow figures were obtained through the Environmental Statement and are shown in
Appendix A. The figures used were assumed to be based on 24 hour Annual Average Daily
Traffic flows. This data was then processed using a diurnal profile of the existing A14 to
define the spread of traffic over each hour of the 24 hour day. In this way, traffic flows for
the night time and daytime periods could be isolated and programmed into the computer
model. These flows were all based on future predicted traffic flows for 2035 in line with
the ES.
Contour Height
Whilst there are a mixture of bungalows and 2 story houses in the village, the model was
programmed to calculate the worst case scenario noise levels which would be experienced
at each property. Many modern bungalows utilise roof space and contain skylights at
approximately first floor window height and the first floor level generally captures the
‘worst case’ impact of noise on a property. It is particularly appropriate to assess first floor
height location when considering night time noise as most people would be residing in a
first floor bedroom. Noise Contour maps showing the current Jacobs design and the SBS
Options 3 scenarios have been shown (See Figures 4-7).

Findings and Results
It is important to note that under normal circumstances Hilton would fall outside of the
distance range (300m back from the carriageway) for which the construction client would
be required to consider providing mitigation for noise. However it seems clear from the
content of the ES and the subsequent intention to provide bunds that Jacobs are already
considering the needs of Hilton. By doing so they are already demonstrating that the ‘300m
corridor’ is not inflexibly written in stone. Having taken that step it is therefore important
to ensure proposed mitigation measures are fit for purpose..

Given that Jacobs are intending to build bunds anyway, the main objective of this study
therefore was to investigate what benefit these would bring and if by adjusting the design at
all a greater benefit could be achieved. To this end, whilst there is a noise criterion to be
aware of, this study is more concerned with a comparison of mitigation systems rather than
in justifying the need for mitigation as it is clear that there is every intention of providing
this.
Table 1 details the Daytime 16hr LAeq results for the most exposed façade of each
property in the village. It can clearly be seen that there is a progressive improvement in the
noise reductions possible on utilisation of the examined alternative mitigation designs.
Table 2 shows the actual reduction benefits achievable compared to a case where there is
no mitigation provided at all. Tables 3 and 4 show the same data but for the Night time 8hr
LAeq results.
The first findings of note from Tables 1 and 3 (which show the predicted façade levels) are
that even with No Bunds in place;




No property in Hilton is expected to fall into the category of ‘Unacceptable Adverse
Effect Level’ UAEL.
Only 1 property, Oxholme Farm is expected to fall into the ‘Significant Observed
Adverse Effect Level’, SOAEL
All other properties will fall into or just below the ‘Lowest Observed Adverse
Effect Level’, LOAEL, with highest decibel values of 53 during the day and 46 at
night for some properties.

From Tables 2 and 4 which show the differences in noise reduction for the different
mitigation approaches it can be seen that;







The Jacobs bund design is expected to provide only between a 1-2dB benefit on
average. There is however 8 properties during the day and 11 during the night
which are expected to receive ‘audible’ reductions of more than 3dB. This means
that for the majority of the residents, whilst the bunds will act as a visual screening
of the view of the road they will provide a subjectively indiscernible level of noise
reduction.
The Option 1 design which consists of higher bunds (3m) in the same locations will
offer a marginally improved performance. In this scenario 45 properties at night and
46 during the day will receive an audible (3dB or more) reduction in noise.
The Option 2 design however begins to afford a major benefit in noise reduction.
This design involves moving the highest diffracting edge of the bund closer to the
source of noise and maintaining the 3m height. In this case 171 properties during
the day and 297 during the Night time will receive a noise reduction compared to a
situation with no mitigation of greater than 3dB. In the Option some properties will
receive up to 5dB benefit.
Finally the Option 3 design utilises the same position and length of mitigation as in
Option 2 however raises the height up to 4m. In this scenario it can be seen that of
the 401 properties assessed; 346 during the day and 346 during the night will
receive a significant audible benefit ranging from 3-7dB.

For reference purposes the Noise Contour plots in figures 4-7 show the noise levels with
the Jacobs bund design in place for day and night and then for the Option 3 design.
Comparison of the two sets shows a clear difference in noise reducing capability.

MITIGATION OPTIONS:
Barrier Designs Considered
(Ref Figures 1-3)
From the initial study a number of possible barrier configurations were identified for
consideration:
In order to provide suitable protection for Hilton this would require 3 separate lengths of
mitigation running from the east of Mere Way Bridge to the west side of the Potton Road
Bridge; the east side of the Potton Road Bridge to the west side of the Hilton Road Bridge;
and from the east side of the Hilton Road bridge to a position 460 meters along the verge of
the west bound carriageway. The 3 sections would result in a total length of 2,725 metres of
mitigation running along the verge on the westbound side of the road.
It appears from the Jacobs designs that sections 1 and 2 are already planned for using
bunds. However the maps available to us for this study do not seem to indicate such
arrangements for the third section east of the Hilton Road over bridge. This may therefore
constitute an ‘extra’ mitigation requirement.
Recommended Barrier Product Options:
The Option 2 and 3 designs depend on being able to move the apex of the structure closer
to the road platform as well as increasing the height. We would suggest that whilst this can
be achieved using proprietary noise barrier products this brings into play a whole range of
standards and considerations which could be avoided in this location.
Our recommended approach would simply be to adjust the ‘shape’ of the bunds already
under consideration and replace them with back-filled Gabion block systems. This would
result in a ‘half bund’ type of effect with the highest diffracting edge moved closer to the
road edge. From the non-motorway side this would have exactly the same visual
appearance as the bunds already designed and planned for. From the A14 side such systems
are already widely used, are pleasant to look at and have no long term maintenance or
durability issues. The design is a good economical option returning the best long term life
costs for the initial investment. They are also very straightforward to install and usually
require no foundations.

The performance of these barriers was analysed and has been discussed above and shown
in Figures 4-6.

Approximate Barrier Locations:
Barrier Section

~Chainage Start

~Chainage End

Height

Length

1

13000

14250

4m

1,250 m

2

14350

15350

4m

1000 m

3

15375

15850

4m

475 m

CONCLUSIONS AND RECOMMENDATIONS
(Ref Figures 3-8)
It can be seen through the study that there is an opportunity at this stage of the construction
project to improve on the mitigation design for the A14 as it passes by the village of Hilton.
There is also undoubtedly a cost element to the construction of earth bunds however we
would suggest that it may be no more expensive to construct the proposed Back-filled
Gabion barrier system from this report than it would be to build the earth bunds. However
the benefit to the residents of Hilton would be significant.
We would recommend the construction of the OPTION 3 solution. The analysis has shown
that this would be capable of improving the noise climate of the village of Hilton by at least
3dB in most cases and will significantly out perform the current intended bund design. If
built during the construction stage of the new road and in place of the current bund design,
costs could be kept to a minimum and in fact may prove to be far more cost effective than
the current design.

TABLES

FIGURES

Figure 1: Location of Proposed Noise Mitigation.

Figure 2: Location of Proposed Noise Mitigation.

Figure 3: Location of Proposed Extra Noise Mitigation.

APPENDIX A
Traffic data

New A14

Total
Flow

%HGV

16hr
(Day)

74158

25

8hr
(Night)

6346

25

A2: Traffic Flows over Day and Night-time hours.

