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11.
Noise and Vibration

11.1
Introduction 

11.1.1
This Chapter assesses the potential noise and vibration effects associated with the proposed Kent International Gateway (KIG) scheme.  The key noise and vibration aspects are considered to be:  

· Construction: Noise and vibration effects from plant and activities associated with the construction phase of the proposed scheme;

· Operational: Noise and vibration effects associated with the operational phase of the proposed scheme, including: operation of the intermodal area; operation of the warehouse units; operation of the commercial units; fixed mechanical plant (heating, ventilation and air conditioning-HVAC) associated with the units; and noise change associated with increased traffic flows on the local road and rail network.  

11.1.2
The Chapter describes the policy context and legislation, methods of assessment and the criteria used to assess the potential effects of the proposed scheme.  Any limitations, constraints and assumptions relating to the assessment are described in the relevant text.  The baseline conditions for the proposed site and its environs are set out both in terms of measured noise levels and qualitatively.  The potential direct and indirect effects arising from the construction and operational phases are addressed, with appropriate mitigation measures recommended to prevent, reduce or offset the effects.  The significance of the residual effects is identified.  

11.2
Policy Context

11.2.1
Various guidance documents and assessment methodologies have been adopted to provide a balanced approach and to determine whether significant noise or vibration effects from the proposed scheme are likely to occur from either the construction or operational phases.  The documents, listed below, are briefly described in Appendix 11.1 and include national and local policy, guidance, standards and legislation.  A glossary of acoustic terminology is provided in Appendix 11.2:

· Policy

- Planning Policy Guidance Note 24 (PPG 24): Planning and Noise; 

- Local Policy: Maidstone Borough Council (MBC), Maidstone Borough-Wide Local Plan, adopted December 2000;

· Guidance

- World Health Organisation (WHO): Guidelines for Community Noise, 2000; 

- Department of Transport: Calculation of Road Traffic Noise (CRTN);

- Department of Transport: Calculation of Railway Noise (CRN);

- Noise Change (Institute of Acoustics and Environmental Impact Assessment working group);

- TRL Report 429: Ground-borne vibration caused by mechanised construction works, 2000;

- Department of the Environment: Advisory Leaflet 72, as amended 1976, Noise Control on Building Sites.  
· Standards 

- British Standard 8233.  Sound Insulation and Noise Reduction for Buildings: Code of Practice (BS 8233); 

- British Standard 4142.  Method for Rating Industrial Noise Affecting Mixed Residential and Industrial Areas (BS 4142); 

- British Standard 5228.  Parts 1, 2 and 4.  Noise and Vibration Control on Construction and Open Sites (BS 5228); 

- British Standard 6472.  Guide to Evaluation of Human Exposure to Vibration in Buildings (1 Hz to 80 Hz) (BS 6472).  
· Legislation

- Control of Pollution Act 1974, Part III;

- Environmental Protection Act 1990, Part III.  

11.3
Methodology and Assessment Criteria

Construction Noise

11.3.1
The assessment of the significance of the noise and vibration effects associated with the construction of the development has been based upon criteria adopted for other major infrastructure projects together with current best practice.  The adopted criteria are set out in Table 11.1 below:

Table 11.1: Construction Noise From Surface Sources - Threshold of Significant Effect at Dwellings (when noise level, rounded to the nearest dB, exceeds listed value)

	Assessment Category and Threshold Value Period
	A
	B
	C

	Night-time (23:00-07:00) 
	45 dB LAeq,1hr
	50 dB LAeq,1hr
	55 dB LAeq,1hr

	Evening and weekends (19:00-23:00 weekdays, 13:00-23:00 Saturdays and 07:00-23:00 Sundays)
	55 dB LAeq,1hr
	60 dB LAeq,1hr
	65 dB LAeq,1hr

	Daytime (07:00-19:00 Monday to Friday; 08:00 – 13:00 hours Saturday) 
	65 dB LAeq,12hr
	70 dB LAeq,12hr
	75 dB LAeq,12hr

	Category A: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are less than these values.

Category B: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are the same as category A values.

Category C: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are higher than category A values.


Note 1:
A significant effect has been deemed to occur if the LAeq noise level for the period during construction exceeds the threshold level for the Category appropriate to the ambient noise level.

Note 2:
If the ambient noise level exceeds the threshold values given in the table, then a significant effect has been deemed to occur if the LAeq noise levels for the period increase by more than 3 dB due to construction noise.

Note 3:
For receptors that are not dwellings, the effects have been assessed using criteria appropriate to the circumstances, such as the duration that people are expected to be at the receptor and the activities that are undertaken there.

11.3.2
Where significant effects are shown to occur, a suite of mitigation options will be deployed to reduce the residual impact.  Mitigation may include (but not be limited to): use of noise barriers; implementation of a code of construction practice; adoption of best practicable means; and use of quiet plant.  

11.3.3
A Section.61 application under the Control of Pollution Act (CoPA) 1974, ‘Prior consent for work on construction sites’ will be submitted if the contractor and MBC consider that the process is desirable.  

11.3.4
For off-site construction traffic, the change in noise level will be deemed significant if levels increase by 6 dB or more.  On-site construction traffic will be included in the assessment of construction noise arising from the site itself.  
Temporal Scope

11.3.5
For construction, the overall construction schedule (within Appendix 2.1) programmes activities to occur over a period of approximately 7 years, but the duration of works at specific sites would take only a portion of this time.  The temporal scope would also take into account the time of day during which the activities would occur.  

11.3.6
Where elevated noise levels due to construction works occur for only a short period, taken as less than 10 days in any 15 day period or less than 40 days within a six-month period, significant noise levels would not necessarily result in a significant noise effect.  

Spatial Scope

11.3.7
The spatial scope of the construction noise and vibration assessment includes noise sensitive receptors (NSRs) around the boundary of the site and adjacent to off-site road links subject to significant increases in road traffic.  

Construction Vibration

11.3.8
Vibration generated by construction activities likely to be a significant source of vibration will be assessed in accordance with BS 7385 Part 2 (see Table 11.2).  

Table 11.2: Threshold Vibration Values for the Evaluation of Cosmetic Building Damage (BS 7385)

	Building Classification
	Frequency Range of Vibration (Hz)
	PPV mm/s

	
	
	Transient Vibration
	Continuous Vibration

	Unreinforced or light framed structures

Residential or light commercial type buildings
	4 Hz to 15 Hz
	15 mm/s at 4 Hz increasing to 20 mm/s at 15 Hz
	7.5 mm/s at 4 Hz increasing to 10 mm/s at 15 Hz

	
	15 Hz and above
	20 mm/s at 15 Hz increasing to 50 mm/s at 40 Hz and above
	10 mm/s at 15 Hz increasing to 25 mm/s at 40 Hz and above

	Reinforced or framed structures

Industrial and heavy commercial buildings
	4 Hz and above
	50
	25


Industrial Sources

11.3.9
Industrial noise generated by the proposed scheme, including noise from HVAC plant, will be assessed in accordance with BS 4142.  Significance will be deemed to occur if the Rating Level exceeds the background level for the appropriate period by more than 5 dB, which is rated as being of ‘marginal significance’ by the Standard.  

Intermodal Area, Rail Sidings and On-Site Road Traffic Noise

11.3.10
The noise from the operation of the intermodal area, rail and road vehicle movements within the site will be assessed in accordance with noise change methodology.  Significance will be assessed using the semantic scale defined in Table 11.3.  The table builds upon the descriptions put forward by the Working Party set up jointly by the Institute of Acoustics and the Institute of Environmental Management and Assessment.  

Table 11.3: Semantic Scale for Rating of Noise Effects

	Predicted Change In        LAeq,T or LA10,T
	Semantic Scale Rating
	EIA Significance                     Rating

	Decrease of more than 10.0 dB
	Substantial 
	Major
	Beneficial

	Decrease of 5.0 – 9.9 dB
	Moderate 
	Moderate
	Beneficial

	Decrease of 3.0 – 4.9 dB
	Minor 
	Minor
	Beneficial

	Decrease of 0.1 – 2.9 dB
	Slight 
	Negligible
	~

	0.0 dB
	No Change
	Negligible
	~

	Increase of 0.1 – 2.9 dB
	Slight 
	Negligible
	~

	Increase of 3.0 – 4.9 dB
	Minor 
	Minor
	Adverse

	Increase of 5.0 – 9.9 dB
	Moderate 
	Moderate
	Adverse

	Increase of more than 10.0 dB
	Substantial 
	Major
	Adverse


11.3.11
The assessment has also considered the potential for sleep disturbance effects.  The authors of ‘Guidelines for Community Noise Levels’ (WHO 2000) have suggested that the onset of measurable sleep disturbance effects occurs for external façade noise levels of 60 dB LAmax,F and this has been adopted as the criterion for sleep disturbance effects for this assessment.  

Off-Site Road Traffic Noise

11.3.12
The noise change associated with increased traffic flows from the operational phase on the local road network will be predicted using the guidance contained in CRTN.  PPG 24 notes that a 3 dB change in noise level is just noticeable, but it is generally accepted that, in terms of environmental assessment, an increase of 3 dB or more can be assumed to be the threshold at which a noise effect becomes significant.  

11.3.13
The significance of the noise change between the existing situation and the proposed development will be assessed using the semantic scale defined in Table 11.3.  For sleep disturbance, any excedence over a ‘reasonable’ standard, as defined in BS 8233 (Table 11.4), will be considered significant.  

Table 11.4: Indoor Ambient Noise Levels as Recommended in BS 8233

	Criterion
	Typical Situation
	Designed Range                      

dB LAeq,T

	
	
	Good
	Reasonable

	Reasonable resting conditions

Reasonable sleeping conditions
	Living Rooms

Bedrooms
	30

30
	40

35


Off-Site Rail Traffic - Noise

11.3.14
Noise change associated with increased rail movements on the Ashford to Maidstone East railway line will be predicted using the guidance contained in CRN.  For the purposes of this assessment, the noise change between the existing situation and the proposed scheme will be assessed using the semantic scale defined in Table 11.3.  

Rail Traffic - Vibration

11.3.15
Vibration generated by on-site rail movements and increased rail movements on the Ashford to Maidstone East railway line will be assessed in accordance with BS 6472 (see Table 11.5). 

Table 11.5: Vibration Dose Values Above Which a Low Probability of Adverse Comment May Be Expected (BS 6472)

	Place
	Daytime 16 Hour VDV     

(ms-1.75)
	Night-Time 8 Hour VDV 

(ms-1.75)

	Residential

Workshops
	0.2 - 0.4

0.8
	0.13

0.8


Cumulative Effects

11.3.16
In order to consider the effects of both industrial and non-industrial noise sources on residential areas adjacent to the site, cumulative effects have been considered in terms of noise change according to the semantic scale provided in Table 11.3.  

11.4
Baseline Conditions

11.4.1
This section describes the features of the existing site that are pertinent to the noise assessment of the proposed development.  A full project description is provided in Chapter 2 and the supporting planning application documentation.  

Existing Situation

11.4.2
The site is situated immediately to the east of Maidstone and west of Junction 8 of the M20 motorway.  The Ashford to Maidstone East railway line, running east/west, bisects the site.  The M20 runs along the northern edge and the A20 is to the south of the site.  The CTRL runs parallel with the M20 on the northern side of the motorway.  

11.4.3
The site is generally undulating in an east/west form, corresponding to the 3 minor watercourses crossing the site north to south.  The eastern and western ends of the site are mainly open farmland, whilst the central section, mainly between Barty Farm and Woodcut Farm is more wooded and elevated.  Two north/south roads/lanes cross the site, these being Crismill Road and Water Lane.  

11.4.4
The nearest settlement is Bearsted, which is to the west and adjoins the edge of Maidstone.  There is a railway station at Bearsted on its northern side near the western end of the application site.  This provides rail services to Maidstone, London and Ashford.  In addition, there are several single or small groups of properties located within the immediate vicinity of the site.  

Proposed Development

11.4.5
The development includes major warehousing provision and an intermodal rail freight interchange with capacity to receive up to 12 freight trains per day via the Ashford to Maidstone East railway line that bisects the site.  In addition, HGV access will be from the M20 via a short length of the A20, with approximately 1,700 HGVs (3,400 movements) anticipated each day.  The site would operate 24 hours a day.  
11.4.6
The intermodal area is designed to accommodate around 200,000 containerised units per annum, lifted on and off trains by overhead gantry cranes with a span of approximately 50 m.  Containers would be stored on site mainly under the crane operating areas, prior to delivery by road or rail, or for return if empty.  Approximately half of the trains will arrive from the west, the other half from the east.  

11.4.7
The proposed development includes reception tracks to the north of the main line that will connect the intermodal area to the main line and two sidings, one to the east of the main line points, the other to the west.  The proposals also include direct rail connections between the main line and into two large warehouses (01 and 02 on Masterplan).  Full-length trains of 775 m can be accommodated.  

11.4.8
In addition to rail-served warehousing, the entry zone of the site will contain a proportion of smaller business accommodation and B1 offices.  Given the undulating topography of the area, the site will be extensively landscaped to provide appropriate build areas for the units.  

Noise Sensitive Receptors (NSRs)

11.4.9
For the purposes of this assessment, NSRs are identified as residential dwellings, hospitals, schools, churches, care homes and community facilities.  There are several single or small groups of properties located within the immediate vicinity of the site.  These include properties to the south of the site off the A20 Ashford Road, up to the junction with Roundwell; Crismill Road; Roundwell, The Street; Mallings Drive and Fremlins Road; and properties to the west off Thurnham Lane, which have a view eastwards over the site.  

Baseline Noise Survey

11.4.10
Four long-term unattended and 4 short-term partially attended noise surveys were undertaken at representative NSRs in and around the vicinity of the site, as indicated in Table 11.6 and Figure 11.1.  The surveys were undertaken during the period from Friday 9 March 2007 to Monday 19 March 2007.  

Table 11.6: Baseline Noise Monitoring Locations

	Site ID
	Location
	Duration

	1
	West View House, off Thurnham Lane
	Long-Term (10-days)

	2
	On bridle path, adjacent to railway line on opposite side of tracks to Fremlins Road 
	Short-Term (3-hour)

	3
	Barty Cottage, off Roundwell
	Long-Term (10-days)

	4
	Crismill Lodge, off Crismill Road
	Long-Term (10-days)

	5
	In field to the east of Woodcut Farm
	Long-Term (10-days)

	6
	In field to the north of Chestnuts
	Short-Term (3-hour)

	7
	Adjacent to Mantles Farm/First Lane, off the A20 Ashford Road
	Short-Term (3-hour)

	8
	In field to the west of White Heath
	Short-Term (3-hour)


11.4.11
The instrumentation used consisted of Rion NL-31/32 Class 1 Sound Level Meters and Rion NC‑74 calibrators.  The 15-minute LAeq, LAmax, LA10 and LA90 metrics were measured throughout the monitoring period.  All instrumentation was calibrated both prior to and immediately following the surveys, to ensure that no significant drift had occurred over the survey period.  All instrumentation was within the manufacturers' periods of calibration, as specified in BS 4142.  Calibration certificates are retained on file.  

11.4.12
For each of the long-term monitoring locations, the microphone was positioned on a 2 to 3 m high pole, in a free-field position; at least 3.5 m away from any reflecting surfaces, excluding the ground.  For each of the short-term monitoring locations, the microphone was tripod mounted, 1.2 to 1.5 m high, in a free-field position; at least 3.5 m away from any reflecting surfaces, excluding the ground.  

11.4.13
During the site visit, it was noted that the dominant noise sources were road traffic on the M20, road traffic on the local road network, train movements on the Ashford to Maidstone East railway line, Eurostar trains on the CTRL and occasional aircraft passing overhead.  It is noted from the long-term baseline noise levels that the day/night variation in noise levels is relatively small across the site.  

11.4.14
Meteorological conditions during the survey period were obtained from 5 permanent weather stations within the vicinity of the site.  During the monitoring period, the weather was mainly overcast, with periods of sunshine and occasional patches of rain.  Wind speeds varied, with an average over the whole monitoring period of 3 to 4 m/s at 1.5 m.  The direction of the wind was predominately westerly.  A summary of the meteorological data is provided in Appendix 11.3.  

11.4.15
During the short-term noise-monitoring period, the meteorological conditions were dry and sunny, with approximately 20% cloud cover.  Temperatures were approximately 15 oC, with a light south westerly wind, below < 5 m/s.  

11.4.16
Noise monitoring should only be undertaken during favourable weather conditions; generally dry with light winds (average wind speed < 5 m/s).  Where unfavourable weather conditions occurred during the monitoring period, i.e. wind speeds greater than 5 m/s, data have been highlighted and excluded from the data set.  

11.4.17
Tables 11.7 and 11.8 provide summaries of the measured noise levels, with a full survey summary provided in Appendix 11.3.  All values have been rounded to the nearest whole number post calculation.  

Table 11.7: Measured Baseline Noise levels – Long-term 

	Site ID
	Period
	Mean

LAeq dB
	Mean

LA10 dB
	Mean

LA90 dB
	Range LAmax,15m dB

	1
	Day                        (07:00 to 23:00 hours)
	56
	55
	50
	52 – 83 

	
	Night                          (23:00 to 07:00 hours)
	56
	55
	48
	46 – 77

	3
	Day                        (07:00 to 23:00 hours)
	54
	55
	49
	55 – 81

	
	Night                          (23:00 to 07:00 hours)
	54
	52
	47
	45 – 82

	4
	Day                        (07:00 to 23:00 hours)
	57
	57
	52
	55 – 101

	
	Night                          (23:00 to 07:00 hours)
	56
	55
	49
	47 – 83

	5
	Day                        (07:00 to 23:00 hours)
	60
	61
	56
	59 – 93

	
	Night                          (23:00 to 07:00 hours)
	59
	60
	51
	56 – 74 


Table 11.8: Measured Baseline Noise levels – Short-term 

	Site ID
	Period
	Mean

LAeq dB
	Mean

LA10 dB
	Mean

LA90 dB
	Range LAmax,15m dB

	2
	Day                        (11:45 to 14:45 hours)
	54
	52
	47
	55 – 86

	6
	Day                        (10:30 to 13:45 hours)
	58
	60
	54
	64 – 84

	7
	Day                        (10:00 to 13:30 hours)
	71
	75
	55
	79 – 93

	8
	Day                        (10:00 to 13:45 hours)
	59
	61
	56
	66 – 83


Source Measurements

11.4.18
In addition, sources measurements were undertaken at O’Conner Transport (Widnes) Limited, an existing operational rail freight interchange facility.  Source measurements of various activities and plant were undertaken during a typical weekday period on Monday 12 March 2007.  

11.4.19
The on-site instrumentation used consisted of two Rion NL-31/32 Class 1 Sound Level Meters and Rion NC‑74 calibrator.  The broadband 1-second LAeq,T, LAMax,F and LA10,F metrics were measured during each event period.  In addition, third-octave measurements were undertaken simultaneously.  The microphones were tripod mounted at 1.5 m high above the local ground height.  

11.4.20
All instrumentation was calibrated both prior to and immediately following the surveys, to ensure that no significant drift had occurred over the survey period.  All instrumentation was within the manufacturers' periods of calibration, as specified in BS 4142.  Calibration certificates can be provided upon request.  

11.4.21
Meteorological conditions during the survey period were dry and overcast, with light winds, below 5 m/s.  A full survey summary is provided in Appendix 11.4.  

Baseline Vibration Survey

11.4.22
A vibration survey was undertaken during the day of 24 April 2007 at one location adjacent to the Ashford to Maidstone East railway, as provided in Figure 11.1.  Rail services on the line include passenger trains, which comprise 4 and 8-car 465 and 375 electric multiple units and freight trains.  Freight trains comprise Type 66 diesel locomotives or Type 92 electric locomotives hauling typically 20 container or tank wagons.  There are approximately 66 and 10 passenger train movements and approximately 14 and 6 freight train movements during the daytime (07:00 to 23:00 hours) and night-time (23:00 to 07:00 hours), respectively.  

11.4.23
The survey location was 15 m plan distance north of the eastbound railhead adjacent to the public footpath under the railway from Fremlins Road.  At this location the railway embankment is approximately 5 m high.  Sample measurements were made using a pair or accelerometers, orientated vertically and radially, attached to a metal angle spike that was driven into the ground.  The results of the vibration survey are provided in Appendix 11.5.  

11.5
Assessment of Noise and Vibration - Construction Effects 

11.5.1
It is assumed that standard construction working hours would be: Monday to Friday 08:00 to 18:00 hours; and Saturdays 08:00 to 13:00 hours, with no working on Sundays, Bank or Public Holidays.  The principal contractor will adhere to these standard working hours as far as reasonably practicable.  However, for certain activities, it may be necessary to work outside these hours and in this instance, the principal contractor must apply to the local authority for written consent prior to work commencing.  

11.5.2
For the purpose of the assessment, one hour start-up and one hour shut-down works have been allowed for during Monday to Friday works.  This keeps the assessment periods in line with standard assessment practice of daytime works occurring 07:00 to 19:00 hours, Monday to Friday.  The assessment has been informed by the Construction Method Statement included in Appendix 2.1.  

Construction Noise

11.5.3
The noise levels at which significant impact from construction would be considered to occur are given in Table 11.1 above.  Consideration of the baseline measurements reported above indicates that 7 of the 8 measurement locations would be classed as ‘A’ during the daytime.  A daytime threshold level of 65 dB LAeq,12hr is therefore used for daytime construction works Monday to Friday (65 dB LAeq,5hr on Saturdays).

11.5.4
Although night-time construction works will be minimal, at night the baseline levels measured at the 4 long term locations suggests that the use of construction criterion ‘C’ would be appropriate.  Where necessary, a night-time threshold level of 55 dB LAeq,1hr will be used for construction works.  

11.5.5
Evening works will also be minimal.  Where necessary, predicted construction noise levels will be assessed against a threshold of 60 dB LAeq,1hr.  The use of 1-hour assessment periods during the evening and night-time periods is adopted to reflect the increased susceptibility to short periods of disturbance during these rest times.  At this stage of assessment, only an outline construction programme is available, with details subject to change as the schedule of works is developed.  No evening or night-time works have been specifically identified.  

11.5.6
For the purpose of the noise assessment, the outline construction programme has been split into 31 distinct activities, which will be distributed around the site.  Each of these has had the principal items of plant identified.  Noise source levels and likely usage patterns have been assigned to each plant item.  From this, an overall noise source level has been produced for each activity.  A summary of the construction programme, assumptions and assessment is provided in Appendix 11.6.  

11.5.7
Whilst the indicative duration of these works is given, ranging from 15 weeks to 104 weeks, the period during which noisy works would occur would usually take only part of the given duration.  Moreover, works during each activity would move around an area of up to 400 metres around the identified work area and so, for much of the time, would result in noise levels much lower than indicated below.  For shorter periods, however, significant works will occur in relatively close proximity to existing residential properties and noise impacts are likely to occur as a result.  

11.5.8
Assessment has been made of the maximum levels of construction noise at each of the 7 noise survey locations that are to remain during the development.  The eighth survey location, White Heath, is to be demolished during the works and is not, therefore, considered as noise sensitive.  An additional location, 45 Mallings Drive has also been assessed, as representative of properties closest to the Ind-02 area.  

11.5.9
Approximate distances between the closest work areas of each of the 31 activities and those of the 8 sensitive locations most likely to be impacted have been determined.  Calculations have been made following the methodology of BS 5228, using soft ground attenuation for distances over 25 m and a first-approximation barrier calculation.  

11.5.10
Without mitigation, noise levels from the 31 activities range from 41 dB to 73 dB LAeq,12hr at 100 metres distance.  This could potentially result in substantial significant noise impacts at distances of up to 345 metres from the boundary of the works and would result in significant impacts at all of the 8 assessment receptors.  To allow comparison with the mitigated options, the inter-quartile range of distances at which impacts may occur have also been calculated, at 165 to 225 metres.  

11.5.11
Construction traffic on site is included in the noise levels predicted above.  Where construction traffic also uses the existing road network, there is further potential for noise impacts to occur. Maximum daily traffic generation during the construction period of 200 cars and 50 HGVs has been used.  As a worst-case assessment, all construction traffic is assumed to use each link and the maximum resulting noise change calculated.  

11.5.12
Noise change in terms of LA10,18hr has been calculated in accordance with the standards of CRTN for the 17 existing traffic links around the site.  The maximum calculated change is a slight increase of 0.9 dB as a result of the 250 construction vehicles, which would not be considered noticeable above the ambient levels.  Noise from construction vehicles off-site would therefore not be significant.  CRTN calculations of noise change are provided in Appendix 11.6.  

Conclusion: Construction Noise – Significant: Substantial Adverse 

Conclusion: Construction Road Traffic Noise – Not Significant.

Construction Vibration

11.5.13
Construction plant that may result in significant vibration levels have been identified as vibratory rollers, hydraulic breakers and ballast tampers.  It is understood that the preferred piling technique is rotary bored piling, which would not generate significant vibration levels. Although significant earth-moving is anticipated as part of the works, no blasting activities are thought to be necessary.  

11.5.14
With reference to Table 11.2, vibration emissions from vibratory rollers, hydraulic breakers and ballast tamper plant would not be likely to be significant at distances greater than approximately 20 metres. There are no vibration sensitive receptors within 20 m of the site and, therefore, significant vibration effects would not be likely to occur due to construction of the development.

Conclusion: Construction Vibration - Not Significant

11.6
Assessment of Operational Effects - Noise

Industrial Sources
11.6.1
At this stage in the design process, the exact type, number and locations of any HVAC plant associated with the warehouse and commercial units of the proposed scheme have not been confirmed.  However, without mitigation, HVAC plant has the potential to cause significant noise effects on local noise sensitive receptors.  

11.6.2
This aspect can be addressed in a suitability worded planning condition and a detailed assessment can be undertaken once details of the HVAC plant are finalised.  Nevertheless, HVAC plant associated with the development will be designed and operated in such a manner as to comply with local authority policy and the guidance contained within BS 4142.  

Conclusion: Noise from Industrial Sources - Not Significant

Intermodal Area, Rail Sidings and On-site Road Traffic Noise

11.6.3
The on-site non-industrial noise sources associated with operation of the development are:

· operation of gantry cranes in the intermodal area;

· slow moving HGVs in the intermodal area;

· HGVs loading and unloading to the warehouses;

· slow moving trains moving between the intermodal area, eastern and western sidings and the main line; and

· HGVs, employee, servicing and visitor vehicle movements within the site.

11.6.4
The noise assessments have considered the change in the daytime and night-time ambient noise levels (LAeq,16h and LAeq,8h) and the effect of maximum noise levels (LAmax,F) with regard to the potential of sleep disturbance during the night-time.  Façade noise levels of approximately 70 – 80 dB LAmax,F, which exceed the sleep disturbance criterion adopted for this assessment, are likely to occur at the rear of houses in Fremlins Road and Mallings Drive during the pass-bys of freight trains that currently operate on the main line.  Figure 11.2 provides a plan of the noise model and NSRs used in the operational assessments.  

Gantry Cranes

11.6.5
An assessment of noise emissions from the operation of the gantry cranes loading and unloading containers to and from trains and HGVs is provided in Appendix 11.7.  Noise levels at the nearest NSRs, 44 and 45 Mallings Drive, have been predicted to be approximately 44 dB LAeq,T, not including attenuation due to screening and restricted angle of view by the warehouses on site.  Baseline noise levels are approximately 54 dB LAeq,16h and 54 dB LAeq,8h during the daytime and night-time, respectively. The assessment has indicated that the operation of the gantry cranes would be unlikely to give rise to a significant noise change at NSRs and, therefore, a detailed quantitative assessment is not required.  

11.6.6
The most significant maximum noise level associated with the operation of the intermodal area would occur when a container is located upon an rail wagon or HGV.  The levels between 80 and 91 LAmax,F at a distance of 10 m were observed during the source terms survey.  Noise levels at the nearest NSRs, 44 and 45 Mallings Drive, have been predicted to be approximately 47 - 56 dB LAmax,F, which is less than the sleep disturbance criterion that has been adopted for this assessment and, therefore, indicates that sleep disturbance would be unlikely to occur as a result of the operation of the intermodal area.   

11.6.7
The gantry cranes are equipped with an alarm that sounds when the crane is in motion. However, observations from the source term survey have indicated that these are directional noise sources and are not audible beyond the intermodal area.  Therefore, the alarms would not give rise to a significant noise effect at the NSRs, which are at least 390 m from the nearest gantry crane.  

HGVs in Intermodal Area

11.6.8
HGVs within the intermodal area are limited to a maximum speed of 10 mph and, consequently, noise emissions would be low. The distance between the HGVs within the intermodal area and the NSRs, which are 44 and 45 Mallings Drive, would be at least 450 m.  Furthermore; the HGV loading/unloading area would be screened from the NSRs by the stored containers and warehouses on site.  Therefore, noise from HGVs within the intermodal area would be unlikely to give rise to a noise change or sleep disturbance effects at NSRs.  Accordingly, a quantitative assessment is not required.  

HGVs in Warehouse Loading Areas

11.6.9
The development has been designed such that the loading areas to the warehouses would be located on the far side of the warehouses with respect to the NSRs.  The warehouses would provide significant screening to the noise associated with loading operations and, therefore, significant noise effects would be unlikely to occur and a quantitative assessment is not required.  

Rail and Road Movements Within the Site

11.6.10
The noise effects of trains moving within the site have been modelled using a SoundPLAN model.  The model is based upon an assumed 4-hour cycle of train manoeuvres between the intermodal area, the sidings and the main line.  Moving train and locomotive sources are modelled as line sources derived from measurements obtained from the source terms survey at a similar facility.  Details of the model are provided in Appendix 11.8.  

11.6.11
The noise effects of HGVs, employee, servicing and visitor vehicle movements within the site have been modelled using a SoundPLAN model.  The model is based upon development traffic flow data obtained from the Transport Assessment.  Hourly vehicle flows are less than the minimum flow for which CRTN is valid and, therefore, noise emissions are derived using the methodology for haul roads that is contained within BS 5228 Part 1.  Details of the model are provided in Appendix 11.9.  

11.6.12
The results of the noise assessments of the trains and locomotives, HGVs, employee, servicing and visitor vehicle movements within the site are provided in Appendix 11.10.  The results of the assessment indicate that the noise change at the rear façade of the closest houses in Mallings Drive to the development would be approximately 3 – 4 dB and 4 – 6 dB during the daytime and night-time, respectively.  With reference to Table 11.3, this is a minor adverse effect during the daytime and a moderate adverse affect during the night-time, due to train movements on the western sidings.  

11.6.13
The results of the assessment indicate that the noise change would be approximately 5 and 6 dB at ‘Chestnuts’ on Ashford Road and at ‘Hunters Lodge’, respectively, during the daytime and night-time.  With reference to Table 11.3, this is a moderate adverse affect and is due to vehicle movements on roads within the site.  The noise changes at the remainder of NSRs have been predicted to be less than 3 dB, which are of negligible significance.  

11.6.14
Locomotive horns can give rise to high LAmax,F noise levels.  There is no health and safety requirement for horns to be sounded within the site and it has been assumed that they will not be used.  The results of the source terms survey have indicated that a locomotive pulling away gives rise to noise levels of approximately 81 – 83 LAmax,F at 10 m.  The closest tracks of the western sidings would be approximately 40 – 50 m from the rear facades of houses in Fremlins Road and Mallings Drive and approximately 110 m from the closest house in Thurnham Lane, which is ‘West View’.  It has been predicted that freight trains pulling away may give rise to maximum noise levels of approximately 77 – 80 and 74 – 76 dB L​Amax,F at Fremlins Road and Mallings Drive and at ‘West View’, respectively.  Therefore, the movement of trains on the western sidings may give rise to sleep disturbance effects at the nearest NSRs.  

11.6.15
The movement of HGVs within the site would not be likely to give rise to LAmax,F noise levels that are significantly in excess of the ambient (LAeq,T) noise emissions and, therefore, sleep disturbance effects would be unlikely to occur at NSRs if the noise change is not significant.  

Conclusion: Noise from Gantry Cranes - Not Significant 

Conclusion: Noise from HGVs in the Intermodal Area - Not Significant

Conclusion: Noise from Warehouse Loading Areas - Not Significant

Conclusion: Noise from Rail Movements on Western Sidings - Significant: Minor to Moderate Adverse (Approximately 40 residential properties)

Conclusion: Noise from HGV Movements on Site Roads - Significant: Moderate Adverse (2 residential properties).
Off-Site Road Traffic Noise

11.6.16
The predicted changes in noise levels on all significant road links within the vicinity of the proposed site have been calculated, based on the road traffic data supplied by Denis Wilson Partnership.  These figures have been used to carry out road traffic noise change predictions in accordance with the procedures outlined in CRTN.  Traffic flows were provided for the following situations, as indicated in Table 11.9.  

Table 11.9: Road Traffic Assessment Scenarios


	Situation
	Year
	Comments

	Base
	2007
	Base year

	Opening Year
	2016
	With and without development

	Interim Year
	2026
	With and without development

	Opening Year + 15 years
	2031
	With and without development


11.6.17
The data were supplied for the observed baseline year and for the scenarios defined above in terms of 18-hour AAWT flows (06:00 to 24:00 hours) and 24-hour AAWT (00:00 to 24:00 hours).  Calculations of noise change have been undertaken based on the supplied two-way traffic flows, percentage of heavy goods vehicles and speeds, for the 19 road links identified in Figure 11.3.  

11.6.18
When considering road traffic noise, it is standard to consider the opening year and highest noise levels expected in the first 15-years after the opening year.  The Department of Transport’s publication on CRTN recommends that the traffic flow to be used in the calculations shall be the maximum expected between 06:00 and 24:00 hours, on a normal working day, within a period of 15-years after completion.  However, due to the proposed operating hours, noise levels due to the 6-hour flows (00:00 to 06:00 hours) have also been calculated, to determine the night-time noise change.  

11.6.19
The noise assessment only takes into account the predicted noise change for the 19 road links provided.  Any additional roads within the immediate vicinity of the application site, which are not listed, do not form part of this assessment.  Summaries of the anticipated changes in road traffic noise levels are presented in Appendix 11.11.  
11.6.20
In summary, predictions indicate that noise change attributed to the operational road traffic flows associated with the proposed scheme would be below 3 dB on the majority of links.  Based on the semantic scale in Table 11.3, the proposed changes would not be considered significant and would not be widely perceptible to local residents, other noise sensitive receptors, or detrimental to the local environment.  

11.6.21
However, predictions indicate that during the day period (06:00 – 24:00 hours), noise change associated with traffic flows on the westbound slip road off the M20 will be greater than 3 dB.  Nevertheless, at this distance the noise form the main carriageway of the M20 is expected to dominate the noise environment and no NSRs are located close to the slip road.  

11.6.22
During the night-time period (00:00 – 24:00 hours), noise change associated with traffic flows on the A20 Ashford Road east of the KIG access will increase by 6 to 9 dB.  The only noise sensitive receptor considered likely to be significantly affected by these increases is Chestnuts, on the Ashford Road, which would experience a moderate adverse impact.  In addition, predictions indicate that noise change associated with traffic flows on the new site access roads will be greater than 3 dB.  Based on the semantic scale in Table 11.3, the proposed changes would only be considered significant at the NSR Chestnuts.  

Conclusion: Off-site Road Traffic Noise – Moderate Adverse (1 property)

Offsite Rail Traffic Noise

11.6.23
The noise effects of additional freight movements on the main line have been assessed using the prediction methodology contained within the CRN.  The proposed development would give rise to approximately 24 additional freight train movements (12 arrivals and 12 departures) per day.  Half of the movements would be to and from the west, the other half to and from the east and, therefore, there would be 8 and 4 additional freight movements on the section of railway to the rear of Mallings Drive and Fremlins Road during the daytime and night-time, respectively.  

11.6.24
The CRN assessment is provided in Appendix 11.12.  The results of the assessment indicate that the noise change at houses in Mallings Drive and Fremlins Road that adjoin the Ashford to Maidstone East main line would be approximately 1 and 2 dB during the daytime (06:00 to 00:00 hours) and night-time (00:00 to 06:00 hours), respectively.  With reference to Table 11.5, these noise changes are not significant.  

Conclusion: Offsite Rail Traffic Noise - Not Significant
Cumulative Effects
11.6.25
The cumulative effect at NSRs in Thurnham Lane, Fremlins Road and Mallings Drive would be due to onsite road / rail movements and offsite rail movements.  The cumulative assessment indicates that number of properties for which there would be a significant noise change would increase, compared to those identified above, but that the number of properties adversely affected by sleep disturbance would be the same.  Therefore, the cumulative effect at these locations would be of Moderate Adverse Significance at approximately 40 residential properties.  

11.6.26
The cumulative effect at NSRs to the south east of the site, such as ‘Hunters Lodge’ and ‘Chestnuts’ would be due to onsite and offsite road movements.  ‘Chestnuts’ is the only NSR for which a significant effect has been predicted to occur due to offsite road movements, which is a Moderate Adverse Effect during the night-time.  A Moderate Adverse Effect has been predicted to occur at this location due to on-site road movements during the daytime and night-time.  The cumulative effect at this receptor would be Moderate Adverse during the daytime and Substantial Adverse during the night-time.  

Conclusion: Cumulative Effects
- Moderate Adverse (40 residential properties)






- Substantial Adverse (1 property ‘Chestnuts’ Ashford Road).

11.7
Assessment of Vibration - Operational Effects
11.7.1
Potential sources of vibration associated with the development are freight trains and locomotives moving between the intermodal area and sidings and on the main line. Movements within the site would be at a low speed (less than 15 mph) and, consequently, vibration emissions from these would be negligible.  The vibration assessment has considered the potential effects arising from increased freight trains on the main line affecting the nearest residential receptors, which are houses on Mallings Drive and Fremlins Road.  

11.7.2
The vibration assessment has been based upon guidance contained within BS 6472, whereby the Vibration Dose Values (VDVs) for the daytime and night-time are evaluated for a receptor within a building based upon sample measurements and the number of vibration events that occur within each time period.  The proposed depot would give rise to approximately 8 and 4 additional freight movements on the section of railway to the rear of Mallings Drive and Fremlins Road during the daytime and night-time, respectively.  

11.7.3
The results of the vibration assessment are provided in Appendix 11.13 and indicate that the VDVs within the nearest residential areas would be unchanged should the proposed development go ahead.  Therefore, the operational vibration effects of the development would be not significant.  

Conclusion: Operational Vibration - Not Significant
11.8
Mitigation

Construction

11.8.1
Construction works will follow Best Practicable Means (BPM) of Section 72 of the Control of Pollution Act 1974 (CoPA), to minimise noise and vibration effects.  The construction programme and activities would be discussed with the local authority once a contractor has been commissioned.  Such details would be set out in a Construction Environmental Management Plan (CEMP), to be submitted to and agreed in writing with the local authority.  

11.8.2
A Project Environmental Manager (PEM) will be appointed to take primary responsibility for day-to-day implementation of the CEMP during the construction phase and to act as the first point of contact on environmental matters for the government authorities, other external bodies and the general public.  The PEM should have an understanding of national and local legislation applicable to this type of development.  In addition, the PEM will be trained in noise measurement techniques, to the standards required to pass the examination requirements of the ‘Institute of Acoustics Certificate of Competence in Environmental Noise Monitoring’, or equivalent.  

11.8.3
The principal contractor will provide occupiers of properties, which may be affected by noise or vibration arising from the construction works, with the name and telephone number of the PEM who is able to give further information and deal with any complaints in relation to noise and vibration issues.  Prior to any works starting, the PEM will inform occupiers of properties, which may be affected by noise or vibration arising from the proposed works, of the nature of the work, the proposed hours of work and their expected duration, in particular for prearranged noisy activities.  

11.8.4
Accurate records of complaints received by the PEM will be maintained and made available to the local authority upon request.  A standard form will be prepared for recording any noise and vibration complaints that are received from the general public.  The form should concisely list the following information: name, address and contact details of the complainant; date and time of the complaint; a brief description of the nature of the complaint and the time it occurred, with a file reference to any correspondence from the complainant; and a brief description of the action taken by the PEM to investigate the cause of the complaint and bring about corrective action, if justified.  

11.8.5
Standard construction working hours are Monday to Friday 08:00 to 18:00 hours, Saturdays 08:00 to 13:00 hours, with no working on Sundays, Bank or Public Holidays.  The principal contractor will adhere to these standard working hours as far as reasonably practicable.  However, for certain activities, it may be necessary to work outside these hours and in this instance, the Principal Contractor must apply to the local authority for written consent prior to work commencing.  

11.8.6
Simple mitigation, such as erecting a standard 2.4 m high hoarding where necessary around the perimeter of the site and the use of local portable acoustic screens, where practicable, will reduce the noise levels further from site, during the aforementioned works.  More substantial site hoardings may be required where construction works are taking place in close proximity to existing noise sensitive receptors.  

11.8.7
Without barriers, substantial construction noise impacts may occur.  However, site hoardings and portable acoustic barriers will be used to reduce noise emissions from the site.  The acoustic performance of these barriers will depend on their siting, height, topography of the area and character of works.  To gauge the effectiveness of these measures, the simple barrier calculation given in BS 5228 is used as a first approximation, assuming that barriers will be constructed such as to hide completely the source from the ground floor of the receiver. 

11.8.8
With barriers as described here, noise levels from the 31 activities range from 34 dB to 66 dB LAeq,12hr at 100 metres distance.  Significant noise impacts could therefore occur at distances of up to 110 metres from the boundary of the works.  Barriers would reduce the occurrence of significant noise impacts to 7 of the 8 receptors and, furthermore, would reduce the duration of impacts at these locations.  With barriers, the inter-quartile range of distances at which impacts may occur is reduced to 50 to 70 metres.  The properties which may experience a temporary noise impact due to construction works are indicated in Appendix 11.6-1.  

11.8.9
Where possible, quieter alternative methods or mechanical plant will be used to reduce the noise effect on NSRs.  Where practicable, plant, equipment, site offices, storage areas and worksites will be positioned away from NSRs.  

11.8.10
The principal contractor will ensure that all vehicles, mechanical plant and equipment are maintained and operated in an appropriate manner, to ensure that extraneous noise from mechanical vibration, creaking and squeaking is kept to a minimum.  The principal contractor will ensure that all plant complies with the relevant statutory requirements.  

11.8.11
With respect to vibration, piling may be required for the formation of building foundations and retaining walls and appropriate techniques should be employed.  Wherever possible, piling would be carried out with the best available technique, with minimal noise generation in mind.  Nevertheless, as stated in BS 5228 Part 4, with regards to piling,  ‘It may not be possible for technical reasons to replace a noisy process by one of the ‘quieter piling’ alternatives.  Even if it is possible, the adoption of a quieter method may prolong the piling operation; the net result being that the overall disturbance to the community, not only that caused by noise, will not necessarily be reduced.’   

11.8.12
Vibration from stationary plant, such as generators, pumps and compressors may, in some instances, prove disturbing when located close to NSRs.  It is not anticipated that this will be necessary.  Nevertheless, if this arises, equipment will be relocated away from sensitive premises, where possible, or isolated using resilient mountings, as highlighted in BS 5228, Part 1.  

11.8.13
The piling method should be agreed in conjunction with the local authority, prior to work commencing.  

11.8.14
If noise and vibration monitoring is required during the construction phase, a suitable monitoring protocol would be developed in conjunction with the local authority and implemented by the PEM.  

Industrial Sources 

11.8.15
HVAC plant associated with the warehouse and commercial units of the proposed scheme is not considered significant and would be subject to appropriate planning conditions.  However, the following best practice measures should be implemented:

· Noise from HVAC plant will not exceed the existing background noise level by more than 5 dB(A) at the boundary of the nearest NSR, in accordance with BS 4142;

· The specification of all HVAC plant will be agreed with the local authority prior to installation;

· HVAC plant will be located away from noise sensitive receptors and amenity areas;  

· Regular maintenance will be undertaken on all HVAC plant to ensure the units are operating efficiently and do not generate undue noise.  

Intermodal Area, Rail Sidings and On-site Road Traffic Noise

11.8.16
Significant Adverse noise effects have been predicted at NSRs in Thurnham Lane, Fremlins Road and Mallings Drive due to the rail movements within the western sidings and at ‘Hunters Lodge’ and ‘Chestnuts’ Ashford Road due to road vehicle movements within the site.  Noise barriers at the western sidings have been investigated and found to be ineffective mitigation unless impracticably high (in excess of 6 m).  Therefore, the only available effective mitigation option would be to enclose the western sidings within a building.  

11.8.17
Approximately 12 dB attenuation to the LAmax,F levels from trains in the western sidings would be required to mitigate the potential of sleep disturbance effects.  A single-skin, steel clad building would provide approximately 25 dB attenuation.  The overall reduction that would be achieved would be less than this because source noise levels would increase due to the reverberant field that would occur within the building.  Nevertheless, such a construction would be likely to achieve the necessary mitigation without any internal acoustic treatments to control reverberation.  

11.8.18
Raising the profile of the landscaping between the on-site road and ‘Hunters Lodge’ to maximise the screening that this provides would provide some mitigation to ‘Hunters Lodge’.  A noise barrier is also necessary at the edge of the site at this location.  A noise barrier at the site boundary around ‘Chestnuts’ is necessary to provide mitigation to this NSR.  

11.8.19
The proposed mitigation was assessed with a SoundPLAN model and included:

· enclosure of the western sidings within a single-skin, steel clad building, open to the north side;

· raising the land between ‘Hunters Lodge’ and the on-site road south of warehouse Ind-D to the level of the ground at ‘Hunters Lodge’;

· a 3.5 m high noise barrier at the northern edge of the land between ‘Hunters Lodge’ and the on-site road south of warehouse Ind-D; and

· a 3.5 m high noise barrier at the site boundary around ‘Chestnuts’ Ashford Road.  

11.8.20
The results of the assessment of the mitigation are provided in Appendix 11.14 and indicate that no significant effects would be likely to occur.  

Road Traffic

11.8.21
KIG will promote best practice in HGV operation, encouraging all drivers to behave in a manner such as to minimise vehicle noise.  

11.8.22
No specific mitigation is proposed to reduce noise generated by road traffic along Ashford Road.  

11.8.23
Operational road traffic will result in a moderate impact at one NSR, Chestnuts on Ashford Road, which is predicted to experience a noise increase of between 6 and 9 dB during the night.  No significant increase would occur during the daytime period. 

Rail Traffic

11.8.24
No significant effects have been predicted and no mitigation will be required.  

11.9
Summary of Residual Effects

11.9.1
Table 11.10 provides a summary of the noise and vibration effects and significance associated with the proposed scheme, assuming that appropriate mitigation measures and best practice is employed for all possible sources of noise and vibration.  All noise and vibration effects are of local geographical importance.  

11.9.2
Construction effects are generally considered to vary between minor significance and moderate significance, depending on the location of the noise sensitive receptor and the location, duration and nature of construction works being undertaken.  Construction effects will be temporary in nature.  

11.9.3
Initial assessment of the construction works indicates that with the use of acoustic screens, approximately 69 residential properties may experience a temporary significant impact.  The additional mitigation measures that have been recommended will further reduce this number and reduce the duration of any impacts.  These effects, however, are not quantifiable at this stage of the assessment.  

11.9.4
Operational road traffic will result in a moderate impact at one NSR, Chestnuts, Ashford Road. 

11.9.5
HVAC plant associated with the warehouse and commercial units is considered to be of negligible significance, provided mitigation measures are implemented.  

11.9.6
Noise effects associated with on-site rail and road movements have been predicted to be of negligible significance, provided mitigation measures are implemented.  

Table 11.10: Summary of Residual Effects

	Description
	Receptor Location
	Nature
	Significance       (after mitigation)

	Construction

	Noise
	Off-Site
	Temporary
	Moderate adverse 

(at 69 NSR)

	Vibration
	Off-Site
	Temporary
	Not Significant

	Operational Noise

	HVAC Plant 
	Off-Site
	Permanent
	Not Significant

	On-Site Road Movements
	Off-Site
	Permanent
	Not Significant

	On-site Rail Movements
	Off-Site
	Permanent
	Not Significant

	Off-Site Road Traffic
	Off-Site
	Permanent
	Moderate adverse

(at 1 NSR) 

	Off-Site Rail Traffic 
	Off-Site
	Permanent
	Not Significant

	Operational Vibration

	On-Site Rail Movements
	Off-Site
	Permanent
	Not Significant

	Operational Rail Traffic 
	Off-Site
	Permanent
	Not Significant

	Cumulative Effects

	Operational Cumulative Effects
	Off-Site
	Permanent
	Moderate adverse

(at 1 NSR)
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