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Introduction
This section aims to assess the impact of noise and vibration on nearby noise-sensitive locations
resulting from the construction and operation of the proposed facility.
The potential impact of noise that could be generated by the development has been a primary
consideration through the design process and was a key parameter in determining the locations for
plant and machinery, within the development.
The assessment has been based upon the maximum anticipated building / structure sizes within the
development and the equipment specifications suggested by the manufacturer, where appropriate.
The assessment has been undertaken to reflect the ‘worst-case’ in terms of noise emissions.
Noise and vibration can have a significant effect on the environment and on the quality of life enjoyed
by individuals and communities.
In order to control emissions of noise and vibration, the planning system promotes the appropriate
location of new potentially noisy development, and suggests a pragmatic approach to the location
of a new development within the vicinity of existing noise generating uses. This approach should
ensure that quality of life is not unreasonably affected and that new development continues to support
sustainable economic growth.
The principal objective of setting noise control conditions within environmental permits issued under
the Environmental Permitting Regulations 2010, is to prevent or minimise environmental pollution or
harm to human health and to preserve local amenity. The process also requires consideration of Best
Available Technology (BAT) relevant to the development being considered.
The current baseline of background noise around the proposed development site has been
determined in daytime and night-time surveys conducted between August and October 2015.
As part of the baseline noise assessment, attended noise monitoring took place at various
locations both on and off site, with the survey locations selected to accurately monitor the current
situation. This data enables accurate predictions of the impacts of noise and vibration of the proposed
development on the local environment during both the construction and operational phases.
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It is anticipated that the Planning permission will have a standard noise boundary condition that will be
applied to the development and that a Construction Environmental Management Plan will be required
for the development phase.
The Environmental Permit for the development will also contain operation noise control limits.

11.2
11.2.1

Assessment Methodology
Legislative Drivers
National standards and planning policy are primarily concerned with noise and vibration effects
at residential receptors and vibration effects on structures. Noise and vibration effects at residential receptors for industrial sources are considered primarily in terms of the likelihood of complaint.
However, in some circumstances, it is also relevant to consider the possibility of health and quality of
life effects, such as annoyance and/or sleep disturbance.
The potential impact of any noise generated by a development is dependant on the existing
background noise levels, the distance to the receptor from the source and any intervening noise or
attenuation barriers.
Background noise levels are typically lower during the night-time than during the daytime. Noise
monitoring has therefore been undertaken in the same locations both during the day and during the
night to provide an accurate assessment of any potential impact from the development.
Vibration effects on buildings and structures may be considered in terms of their potential to cause
damage. However, vibration levels at which even cosmetic damage can occur are relatively high and,
generally, these are only generated by blasting or some construction activities in very close proximity
to buildings. The development is unlikely to generate any vibration that is discernible beyond the
application site boundary or at any sensitive receptors.
This assessment has been prepared following review of the legislative documents and guidance
listed below which are used to inform the measurement, prediction and assessment of noise and
vibration: • Technical Advice Note (Wales) (TAN) 11: Noise 1997;
• BS 4142:2014 Method for rating industrial noise affecting mixed residential and industrial
areas, BSI;
• BS 5228:2009 Code of practice for noise and vibration control on construction and open sites.
Part 1 sets out methodology for predicting noise levels arising from construction and open sites.
This standard contains tables of sound power levels generated by a wide variety of mobile
equipment;
• BS 8233: 1999 Sound insulation & noise reduction for buildings;
• ISO 9613-2 Acoustics – Attenuation of sound during propagation outdoors.
• BS 7445: Description and measurement of environmental noise. Part 1: Guide to environmental
quantities and procedures;
• BS 6472-1: Guide to evaluation of human exposure to vibration in buildings. Part 1: Vibration
sources other than blasting;
• Natural Resources Wales H3 Horizontal Guidance Note.
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Noise & Vibration Assessment Methodologies
The measurement and assessment of potential noise and vibration impacts of the proposed
development have been undertaken using a combination of site surveys, desktop studies, literature
reviews, consultations and predictions.
The BS 4142 2014 standard describes subjective and objective methods for assessing whether the
noise levels from factories, industrial premises, fixed installations, sources of an industrial nature in
commercial premises and sound from mobile plants and vehicles is likely to cause an adverse impact
to residents, by assessing the intrusive characteristics of noise; tonality, impulsivity and intermittency.
The principal sources of noise and vibration identified include: • Noise and vibration during the construction phase of the scheme;
• Noise and vibration resulting from normal plant operation activities including unloading of ships
at the site Jetty;
• Traffic noise and vibration on the surrounding area during both phases.
The assessment procedure for noise outlined by British Standards 4142 involves measurement of
the background noise level (LA90) at a given location, which is subtracted from the ambient noise
level (LAeq), to determine the specific noise level (Laeq,t). A correction of 5 dBA may be added to the
specific level if the potential noise impact is tonal (i.e. containing a noticeable hiss, whine or hum),
if it is impulsive (i.e. containing bangs clatters, clicks or thumps), or if it is irregular so as to attract
attention. This figure is termed the rating level (LAr,T).
The periods of day and night are not specified in the standard. However, it does stipulate that night
time noise levels should be assessed at a time when the general adult population are preparing for
sleep or are actually sleeping. The periods specified in Planning Policy Guidance 24 (PPG24) for local
authorities, have been adopted for this assessment i.e. day-time is 07:00 to 23:00 and night-time
23:00 to 07:00.
A difference of 0 dB from background levels is unlikely to cause an adverse impact, a difference of
5 dB from background is likely to cause an adverse impact and differences of 10dB or over from
background levels could be considered to be a significant adverse impact.
Assessments under this standard are not suitable where the background noise levels and rating noise
levels are very low i.e. where background is below 30dB LA90 and the rating is below 35dB LAr,T.
The Guidelines for Community Noise 2000 published by the WHO specifies noise level limits
during the day and night which should minimise perceived nuisance. General outdoor noise levels
below 50dB LAeq during the day are desirable to prevent moderate annoyance. The guidelines also
recommend a noise level of less than 45dB LAeq for night time periods in order to meet sleep
disturbance criteria.

11.3

Baseline Conditions
Baseline noise surveys were undertaken between August and October 2015 to determine the current
levels of noise in the areas surrounding the proposed development site.
The assessment took place at seven locations around the Blackbridge site and 3 locations around the
Waterston site. The locations were selected based on their sensitivity to noise and the likelihood that
they would be affected by any change in the local noise climate resulting from the construction and
operation of the proposed facility.
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A map showing the monitoring locations of the baseline noise survey is presented in Figure 11.1
below.

Figure 11.1: Noise monitoring locations

An integrated sound level meter was used at each location to determine background and ambient
noise levels. In accordance with the standards, the microphone height was set at 1.5 m and a foam
windshield was used on all occasions. The microphone was positioned at a minimum of 3.5 m
distance from any major reflecting surfaces or facades.
As meteorological conditions can have effects on noise generation and acoustic propagation,
monitoring was only undertaken when wind speeds were less than 5m/s and general weather
conditions were good. No monitoring was undertaken during periods of rain.
All noise measurement equipment used is maintained in calibration by regular certification by a
laboratory accredited to UK standards. Each set of measurements was preceded and followed by
a calibration check using the sound level meter’s acoustic calibrator to monitor for any drift in
calibration during the measurement periods. In all cases no change in the response of the equipment
was detected.
Copies of the Noise Monitoring Results and equipment Calibration Certificate are provided in Volume 3.
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Site Setting – Noise
The Blackbridge site is unoccupied and derelict and consequently does not currently emit noise.
The Waterston site is occupied by existing industries that include a tank farm, an LNG facility and a
gas fired power station. The noise emitted by this development is related mainly to fans, pumps and
transport.
The primary access to both areas of the development site is via the B4325. The proposed Waterston
Eco-park will be accessed either off Hazelbeach road or 5th Avenue. The Blackbridge site will be
accessed off the B4325.
A variety of smaller local businesses and industrial users are located in and around Waterston and
Blackbridge, including a garage, café and businesses located on Waterston industrial estate.
The locality also includes residential dwellings located at both Waterston and Blackbridge, with the
town of Milford Haven located to the west of the development beyond Blackbridge.
Local noise is characterised by traffic, both on the roads around the development and ferrys, tankers
and smaller craft utilising the Milford Haven waterway. Industrial noise is audible from the operation
of the Valero refinery, from which there is a distinctive drone during periods of operation. The Valero,
Dragon LNG and SEM logistics sites also have regular tests of the evacuation and emergency alarms
which are audible for several kilometres. It was also noted during a site visit that firing at the MOD
castle martin firing range was audible at the site and surrounding areas.
The potential noise generating sources within the Biomass Power Plant and Eco-park development
areas have been summarised in Table 11.1 below together with their grid references.
Source

Location

Grid Reference

Pyroliser House

Blackbridge

191630. 205185

Drying Hall

Blackbridge

191804, 205078

Grinding Hall

Blackbridge

191719, 205133

Engine House

Blackbridge

191647, 205119

Jetty/Ships

Blackbridge

191832, 204924

Prawn/Fish units

Inside Dragon/SEM Boundary

191754, 205457 (nearest to sensitive receptors)

Cheese Factory

Waterston

193956, 205647

Table 11.1: Potential noise sources

The levels of noise at each of the sources listed have been estimated using levels of comparable plant
and machinery and guidance within Legislative standards.
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Noise Sensitive Receptors
The Noise Sensitive Receptors (NSR’s) identified in Table 11.2 below are considered to be
representative of the receptor most likely to be affected by the development: -

Location

Noise Monitoring Location

Residential Receptors in Waterston;

The Rath – Milford Haven
Vicary Crescent – Milford Haven

Residential Receptors in Waterston;

Castle Hall Road adjacent to Blackbridge site entrance

On Site Employees and Visitors at Blackbridge

Blackbridge site west – adjacent to castle pill
Middle of Blackbridge site adjacent to existing industrial unit to be converted into the
Pyroliser House and proposed location of Engine House
Jetty
Blackbridge site east in the location of the proposed Storage building

Residential Receptors in Waterston;
Dragon LNG and SEM Logistics Employees;
On Site Employees and Visitors at Waterston

Waterston Roundabout at the end of Hazelbeach Road
Playground on Hazelbeach Road
Disused Car Park and proposed location of cheese factory and packaging plant.

Table 11.2: Noise sensitive receptors

In order to aid interpretation, the noise model has been constructed in two parts.
One model has been completed for the development at Blackbridge, with a second model completed
for development at Waterston.
A separate assessment at each location has been completed to assess construction and operational
noise.

11.3.3

Background Noise Levels – BtEf
Background Noise measurements were made over a period of one hour at a height of 1.5m above
ground and measurements were not taken during periods of rainfall or where wind speeds exceeded
5m/s in accordance with BS4142.
The locations of the monitoring points around the Blackbridge site are shown in figure 11.2 below.
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Figure 11.2 – Blackbridge Monitoring Locations

Tables 11.3a and 11.3b details the baseline results of the day-time and night-time noise survey for each
of the noise survey locations around the Biomass power plant development.
Location Number

Location

LAeq

LA90

1

The Rath – Milford Haven

58.3

44.2

2

Vicary Crescent – Milford Haven

48.5

40.6

3

Blackbridge site entrance adjacent to Castle Hall Road

49.9

46.0

4

Blackbridge site west – adjacent to castle pill

49.0

44.7

5

Middle of Blackbridge site adjacent to existing industrial unit to be converted into the
Pyroliser House and proposed location of Engine House

49.0

47.0

6

Jetty

46.8

42.9

7

Blackbridge site east in the location of the proposed Storage building

44.8

38.5

Table 11.3a: Surveyed day-time noise levels (dB)

Location Number

Location

LAeq

LA90

1

The Rath – Milford Haven

40.7

39.1

2

Vicary Crescent – Milford Haven

40.2

38.3

3

Blackbridge site entrance adjacent to Castle Hall Road

35.5

36.7

4

Blackbridge site west – adjacent to castle pill

43.4

41.3

5

Middle of Blackbridge site adjacent to existing industrial unit to be converted into the
Pyroliser House and proposed location of Engine House

50.5

48.5

6

Jetty

48.8

46.2

7

Blackbridge site east in the location of the proposed Storage building

38.7

38.8

Table 11.3b: Surveyed night-time noise levels (dB)
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Background Noise Levels – Eco Park at Waterston
Background Noise measurements were made over a period of one hour at a height of 1.5m above
ground and measurements were not taken during periods of rainfall or where wind speeds exceeded
5m/s in accordance with BS4142.
The locations of the monitoring locations chosen around the Waterston site are shown in figure 11.3
below.

Figure 11.3: Waterston monitoring locations

Tables 11.4a and 11.4b details the baseline results of the day-time and night-time noise survey for each
of the noise survey locations around the proposed Eco-park development.

Location Number

Location

LAeq

LA90

8

Waterston Roundabout at the end of Hazelbeach Road

60.0

44.3

9

Playground on Hazelbeach Road

57.1

37.3

10

Disused Car Park and proposed location of cheese factory and packaging plant

37.7

36.9

Table 11.4a: Surveyed day-time noise levels (dB)

Location Number

Location

LAeq

LA90

8

Waterston Roundabout at the end of Hazelbeach Road

46.0

42.7

9

Playground on Hazelbeach Road

48.6

39.7

10

Disused Car Park and proposed location of cheese factory and packaging plant

43.6

39.6

Table 11.4b: Surveyed night-time noise levels (dB)
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Assessment of Predicted Impacts
Construction Impacts: Noise
The construction activity associated with the BtEf and Eco-park may lead to noise disturbance at
locations in close proximity to the site. The construction and commissioning phase however, is a
temporary source of noise, estimated to last for approximately 12-18 months. Normal working hours
for the construction period will be between 8am and 6pm, subject to Planning Conditions. The noise
levels generated by construction activities have the potential to impact upon local NSRs. Noise levels
at any one location will vary as different combinations of plant machinery are used, and throughout
the construction period as the construction activities and locations change. However, changes in
noise levels depend upon a number of variables, the most significant of which include the following: • The noise generated by differing plant or equipment used on site, expressed as the equipments
Sound Power Levels (SWL), or the resultant sound pressure level (SPL) at a given distance;
• The periods of time construction plant is operational;
• The distance between the noise source and the receptor;
• The level of attenuation likely due to: ground absorption, air absorption, barrier effects, wind
strength and direction.
Construction noise predictions can be obtained using the methodology outlined in BS 5228-1:
2009 Noise and vibration control on construction and open sites – Part 1 Noise. Construction noise
levels are predicted as a ‘free field’ equivalent continuous noise level averaged over a one-hour
period (LAeq,1h), and then subsequently averaged over a 12-hour working day to give the LAeq,12h.
The construction activities and methods employed will include a variety of machinery and is also
likely to require some on shore piling for foundations. Table 11.5 details the noise level generated by
a typical range of construction activities and equipment which are likely to be used during the construction of the development. Sound Pressure levels are from BS 5228, measured at a distance of
10 metres from source.
The majority of construction works at Blackbridge will be conducted in excess of 500m from
the nearest sensitive receptors. The sound pressure levels have therefore been corrected for 500
metres as a representative measurement for noise generated from the main construction works. Any
screening or ground absorption between the site and the receptor would help to reduce the received
noise level further.
Due consideration must be given to the accumulation effect where the ambient noise levels are
increased above an acceptable threshold even though the individual activity is below that threshold.
Nevertheless, noise from the construction phase of the proposed development is considered to be
sporadic in nature and of a temporary duration.
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A-weighted sound pressure
level, Laeq, dB at 10 m

Estimated sound pressure
level, Laeq dB at 500 m

Concrete breaker mounted on wheeled backhoe

92

54 – 59

Hand-held pneumatic breaker

83

45 – 50

Articulated dump truck (dumping rubble)

80

42 – 47

Dozer

77

39 – 44

Tracked excavator

75

37 – 42

Dozer

81

43 – 48

Tracked excavator

75

37 – 42

Articulated dump truck (tipping/filling)

74

36 – 41

Hydraulic vibratory compactor (tracked excavator)

78

40 – 45

65

27 – 32

Pre-cast concrete piling – hydraulic hammer rig

89

51 – 56

Sheet steel piling – vibratory piling rig

88

50 – 55

Tubular steel piling – hydraulic hammer rig

87

49 – 54

Continuous flight auger piling – cast in situ crawler-mounted rig

79

41 – 46

Tracked excavator (inserting cylindrical metal cage)

74

36 – 41

Concrete pump

75

37 – 42

Craneage for piling (lifting piles, casings, etc)

70

32 – 67

Hand-held welder

73

35 – 40

Generator for welding

57

19 – 24

Gas cutter

65

27 – 32

Large lorry concrete mixer

77

39 – 44

Poker vibrator

69

31 – 36

Road sweeper

76

38 – 43

Asphalt paver (+ tipper lorry)

75

37 – 42

Road lorry (empty)

75

37 – 42

Road lorry (full)

80

42 – 47

Loading chippings into dump trucks

77

39 – 44

Skip wagon

78

40 – 45

74

36–41

Construction Activity / Equipment

259

Demolition

Ground Excavation

Pumping Water
Water pump
Piling

Ancillary Works

Drilling
Drilling Rig

Table 11.5: Measured and estimated noise levels of construction activities at a distance of 10 meters and 500 meters
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Comparison of the figures in Table 11.5 to the daytime background noise levels measured which are
presented in tables 11.3a and 11.4a show that during the daytime, with the exception of the noisiest
machinery such as piling and drilling, the majority of plant and machinery will generate noise around
or slightly above the background noise levels.
Based on the BS4142 classification, a difference of less than 0dB would be classified as no impact,
however a difference of up to 5dB above background would be classified as an adverse impact.
Due to the nature of construction works, increases in noise above background levels will be
temporary in nature.
As part of the Construction Management Plan for the development, the contractor will consider the
deployment of noise barriers where appropriate, particularly during particularly noisy periods of work.
In order to attempt to minimise disruption to nearby sensitive receptors, regular liaison will be undertaken will all nearby communities to discuss the construction programme and identify noisy periods
of work in advance.

11.5

Operational Impacts: Noise
The noise model has been developed based on the anticipated operational status of the plant and has
used conservative estimates to estimate a worst case scenario.
In order to adopt a conservative approach, a separate noise model has been developed for the BtEf
and the Eco-park, due to differing noise profiles of the two sites and distance between the two site
locations.
Operational Noise Assessment – Biomass Power Plant
Following discussions with manufacturers, the pneumatic offloaders which will be situated at the end
of the jetty can be accoustically insulated to a high standard which would reduce their noise profile to
low levels. Furthermore the conveying equipment will be contained within enclosed structures which
can also be accoustically insulated.
Conserquently, the pyrolisers and engines which will be used at the BtEf site will be the main
potential noise generating plant. Based on a comparison of similar plant and engines, a conservative figure of 85dB has been assumed for the main noise generating plant (Engines and Pyrolisers)
measured at 1m from source.
It is accepted that noise will drop by 6dB with every doubling of distance from the source and that
a 10dB correction can be applied when the plant or machinery is fully obscured from a receptor by a
barrier.
As the pyrolisers and engines will be fully enclosed within buildings, a 10dB correction has been
applied
In order to adopt a conservative approach, the façade of the buildings closest to each sensitive
receptor have been used as the noise origin for the calculations and no additional adjustments have
been made to account for any screening between the source and receptors.
The distance to each receptor from the noise origin was calculated using a mapping tool.
Attenuation calculations have been performed to calculate the noise level at each of the sensitive
locations identified and locations within the development boundary. Background noise levels have
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been rounded to the nearest dB as outlined in BS4142. These levels have then been compared to
the daytime and night time background noise levels at each location. The information is presented in
Tables 10.6a and 10.6b below.
Location

Distance
from origin

Calculated
Noise Level

Noise Level
with Correction

Daytime LA90

Difference

The Rath – Milford Haven

650

43

33

44

-11

Vicary Crescent – Milford Haven

400

47

37

41

-4

Blackbridge site entrance adjacent to Castle Hall Road

630

44

34

46

-12

Site East – Between Office Building and Swingbridge

150

56

46

45

1

Site Middle – Adjacent to Pyroliser/Engine Building

25

72

62

47

15

Jetty

175

52

42

43

-1

Site West – Adjacent to proposed Storage Buildings

120

57

47

39

8

Location

Distance
from origin

Calculated
Noise Level

Noise Level
with Correction

Night time LA90

Difference

The Rath – Milford Haven

650

43

33

39

-6

Vicary Crescent – Milford Haven

400

47

37

38

-1

Blackbridge site entrance adjacent to Castle Hall Road

630

44

34

37

-3

Site East – Between Office Building and Swingbridge

150

56

46

41

5

Site Middle – Adjacent to Pyroliser/Engine Building

25

72

62

49

13

Jetty

175

52

42

46

-4

Site West – Adjacent to proposed Storage Buildings

120

57

47

39

8

Table 11.6a: Blackbridge daytime noise calculations

Table 11.6b: Blackbridge night time noise calculations

From reviewing the data in Table 11.6a and 11.6b, the projected noise generated by the development
attenuates to below the current daytime and night time background noise level for all off site sensitive
receptors.
Noise from the development at these receptors would therefore be classified as unlikely to cause
complaints.
Review of the data for on-site monitoring locations shows that the projected noise level does
not exceed the HSE Control of Noise at Work threshold for ear protection or health and safety risk
assessments while moving around the site. A separate assessment will be undertaken for
employees working within the buildings once the final noise profile of plant has been confirmed.
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Operational Noise Assessment – Waterston Eco-park
Each element of the Waterston eco-park development will be inherently quiet with all plant housed
within buildings.
The main source of noise generated is therefore likely to be from any louvers and vents associated
with the units. In order to adopt a conservative approach a figure of 65dB has been assumed for
louvers and vents when measured 1m from source.
It is accepted that noise will drop by 6dB with every doubling of distance from the source and
that a 10dB correction can be applied when the plant or machinery is fully obscured from a receptor
by a barrier.
In order to adopt a conservative approach, the façade of the buildings closest to each sensitive
receptor have been used as the noise origin for the calculations and no additional adjustments have
been made to account for any screening between the source and receptors.
A separate calculation has been undertaken for the cheese factory and the nearest prawn/fish farm.
The distance to each receptor from the noise origin was calculated using a mapping tool.
Attenuation calculations have been performed to calculate the noise level at each of the sensitive locations identified and locations within the development boundary. Background noise levels have been
rounded to the nearest dB as outlined in BS4142. These levels are then compared to the daytime
and night time background noise levels at each location. The information is presented in Tables 11.7a,
11.7b, 11.7c and 11.7d below.

Location

Distance
from origin

Calculated
Noise Level

Daytime LA90

Difference

Waterston Roundabout at the end of Hazelbeach Road

230

18

44

-26

Playground and Residential Dwellings on Hazelbeach Road

70

28

37

-9

Disused Car Park and proposed location of cheese factory and packaging plant

10

46

37

+9

Location

Distance
from origin

Calculated
Noise Level

Night time LA90

Difference

Waterston Roundabout at the end of Hazelbeach Road

230

18

43

-25

Playground on Hazelbeach Road

70

28

40

-12

Disused Car Park and proposed location of cheese factory and packaging plant

10

46

40

+4

Location

Distance
from origin

Calculated
Noise Level

Daytime LA90

Difference

Waterston Roundabout at the end of Hazelbeach Road

275

16

44

-28

Playground and Residential Dwellings on Hazelbeach Road

160

21

37

-16

Disused Car Park and proposed location of cheese factory and packaging plant

225

18

37

-19

Table 11.7a: Waterston Eco Park cheese factory daytime noise calculations

Table 11.7b: Waterston Eco Park cheese factory night time noise calculations

Table 11.7c: Waterston Eco Park fish and prawn farm daytime noise calculations
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Location

Distance
from origin

Calculated
Noise Level

Night
time LA90

Difference

Waterston Roundabout at the end of Hazelbeach Road

275

16

43

-27

Playground on Hazelbeach Road

160

21

40

-19

Disused Car Park and proposed location of cheese factory and packaging plant

225

18

40

-22

263

Table 11.7d: Waterston Eco Park fish and prawn farm night time noise calculations

From reviewing the data in Tables 11.7a – 11.7d, the projected noise generated by the development
attenuates to below the current daytime and night time background noise level for all off site sensitive
receptors.
Noise from the development would therefore be classified as unlikely to cause complaints.

11.6

Construction Impacts: Vibration
Prolonged exposure to vibration can be a serious issue causing adverse physical and mental effects in
employees and residents within the zone of influence. Even low magnitude vibrations insufficient to
directly interfere with the populations well-being, and can cause disruption to the lives and activities
of the sensitive receptors.
High-magnitude vibrations also have the potential damage infrastructure. Therefore, the impact from
potential sources of vibration must be given due consideration in the ES.
Exposure of site workers to prolonged vibration will be the sole responsibility of the contractors
engaged in the construction process. It will be their duty to adhere to Regulation 8 of the Control
of Vibration at Work Regulations (2005) and continually assess the risk of impact from vibration on
sensitive receptors.
The vibration dose value (VDV) is recommended as the appropriate measure to evaluate human
exposure in residential and commercial buildings. However, BS 5228 – Part 2 commonly uses the
peak particle velocity (PPV) as the widely cited and simplest measure of perceptibility and risk of
damage to structures. It is not considered at this stage that sufficiently-prolonged vibration will be
generated by any of the activities to cause structural damage. However, it will be the responsibility of
the building contractors to continually asses any potential risk on the individually activities employed
in the construction of the development.
It is anticipated that the largest potential impact from vibration is likely to occur from any on shore piling
activities required during the construction of new foundations at Blackbridge. Therefore a daytime
VDV for this activity will be evaluated for any potential impact. No piling is anticipated at the Waterston
Eco-park. No off shore piling is envisaged.
The human threshold of the perception of vibration is typically in the PPV range of 0.14 mm.s-1
to 0.3 mm.s-1. Vibrations above 1.0 mm.s-1 are sufficient to disturb, startle and annoy to the point
of interfering with work and everyday activities. This level may be tolerated for short periods if
sufficient warning and explanation is provided. Levels in excess of 10 mm.s-1 are usually described
as unpleasant or painful if continue beyond a brief exposure.
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The intensity of vibrations generated from piling are predominantly a factor of the following variables: •
•
•
•
•
•

Piling method;
Energy blow per cycle;
Distance between source and driver;
Firmness of substrate;
Substrate structure;
Water table height.

It is not possible at this stage to accurately predict the potential intensity of the vibrations as
the variables detailed above are all unknown at this time. However, BS 5228 presents various
case histories of vibration resulting from piling activity at different locations and distances, using
various techniques and measured through a range of substrates. A range of the most relevant
values published have been reproduced in Table 10.7.
Location and Substrate

Pile type

Distance
(m)

PPV
(mm.s-1)

Distance
(m)

PPV
(mm.s-1)

Distance
(m)

PPV
(mm.s-1)

New Orleans USA very soft
to medium stiff clay

Pressed in steel
sheet piles

4.8

2.5 to 4.3

24

<0.5

-

-

Utrecht Netherlands

Pressed in steel
sheet piles

7.1

0.3 to 0.7

-

-

-

-

Blackpool UK made ground – loose
to very dense sand and silt, firm
to stiff clay

Driven steel
tubular piles

5

12.32 to 13.91

10

8.45 to 8.76

20

4.32 to 5.4

Blackpool UK made ground – loose
to very dense sand and silt, firm
to stiff clay

Driven precast
concrete square
piles

5

10.16 to 11.4

10

6.41

20

5.32 to 5.6

Weymouth thick crusts of sands &
gravels over estuarine silts & clays

Driving tube
with shoe

8.5

8.3

13

4.4

-

-

Southampton old refuse tip

Pass 1

10

15.9

16

11.0

27

6.2

Table 11.8: Vibration measurements generated by piling activities at various locations. Adapted from BS 5228 – part 2

The data clearly illustrates the diminishing effect over relatively short distances. Values are below the
most severe threshold of human tolerance at a distance of 10 metres.
All nearby sensitive receptors at Blackbridge are located in excess of 300m from any areas of the site
where vibration generation, from activities such as piling, may occur.
Based on the data above, it is therefore unlikely that nearby sensitive receptors will be adversely
affected by vibration from the construction of the development.
A piling strategy and method statement will be included within the construction management plan
which will be prepared and agreed prior to commencement of development

11.7

Operational Impacts: Vibration
There are currently no anticipated significant vibration sources during normal operation of the
development.
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Proposed Mitigation Measures
With respect to both potential noise and vibration impacts, good community relations within
the vicinity of the site are of paramount importance and it is recognised that early and continual
dialogue with the local residents and employees of neighbouring businesses will help identify potential
problems before they arise. Complaints need to be treated swiftly and fairly, with a responsible
person empowered to resolve issues readily available to manage community relations.
Screening attenuation barriers could be erected around the construction area for the duration of site
works, this would reduce the noise level at each of the sensitive receptors. The requirement for
screening barriers will be assessed as part of a construction management plan which will be prepared
for the site.
A schedule of works could be issued to each of the nearby sensitive receptors to inform them of the
planned work schedule and highlight days where the noise level is likely to be elevated beyond that
of normal construction noise.
Vibration can be more difficult to mitigate than noise, largely because the energy waves pass through
the ground surface. It is often not practical to substitute a less intrusive alternative, particularly when
piling is required as a structural prerequisite.
There are a number of different piling methods which aim to reduce penetration resistance thereby
limiting the vibrations generated. Pre-boring, muddying in rotary bored piles and water injection can
all be used, although not all techniques are necessarily applicable at every location. There is also a
balance between the intensity of hammer blow verses the duration, i.e. a lower intensity blows will
require take a long time to install each pile but may cause less disturbance.
The piling and other construction techniques will be chosen to complete the job to the required
specification with the minimum of disturbance to nearby sensitive receptors, whether this be
through utilisation of quieter machinery and/or implementation of suitable mitigation measures.
Noise monitoring will be conducted by Egnedol around the site and at the site boundary throughout the construction phase to monitor noise levels. A noise monitoring regime will form part of the
Construction Management Plan and where measured levels are likely to cause an adverse impact
to sensitive receptors, options for mitigation measures will be reviewed and agreed with the Local
Authority.
Noise monitoring will be required during the operation of the facility with the detailed requirements
being stipulated within the Planning permission and the Environmental Permit for the site.
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Conclusions
The operational noise calculations undertaken for the site have shown that noise generated by the
site will fall below existing daytime and night-time background noise levels for all sensitive receptors
during normal operation of the site.
The calculations undertaken for construction noise show that the majority of equipment will be
around or slightly above the background noise levels for nearest sensitive receptors. Due to the temporary nature of construction works, normal construction activities will take place between 8am and
6pm, subject to Planning Conditions. The directional drilling of the cable connection will be a 24 hour
per day operation.
The applicant recognises the importance of community liaison and will establish clear lines of
communication with local residents prior to the commencement construction works. Liaison will
include information on when periods of particularly noisy activities will commence.
This assessment has therefore shown that the facility can be operated at the Blackbridge and
Waterston sites without adversely impacting the noise levels of nearby sensitive receptors.
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