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	[Scheme Assessment (Stage 2)

Tier 3 operational road-traffic noise report]



[This is a template for a report assessing operational road-traffic noise in accordance with NZS 6806. This report would typically be part of a Scheme Assessment Report for a state highway project, and is to be submitted to the NZTA]
[A project picture may be inserted in this box. The picture should not be placed behind the title (below) or the NZTA logo (above). The image should be restricted to this box only.]
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Executive summary

Introduction

This report documents the scheme assessment of road-traffic noise for the [project]. This report provides details of: the criteria adopted, an assessment of existing and future conditions, and indicative mitigation where appropriate.

Criteria

NZS 6806:2010 contains an assessment process including guideline levels for road-traffic noise, which is adopted for this project as representing good practice. Following the process in NZS 6806 should result in road-traffic noise within reasonable levels.

Existing environment

A noise survey is presented including measurements at representative locations along the route. 

[summary details of survey]
The noise from existing state highways was also modelled, and [summary details of model].

Modelling

A computer noise modelling exercise has been undertaken using an assessment year of [design year], [X] years after the planned opening of the Project. The modelling includes the scenario without the Project (do-nothing) the scenario with the Project (do-minimum) and various noise mitigation options.

Design and mitigation

Noise mitigation options have been considered in accordance with the method set by NZS 6806. This report outlines an indicative noise mitigation solution, which includes [X] km of [open graded porous asphalt (PA-10)] on the [expressway] and [Y] m total length of [Z] metre average height noise barriers. 
When the project proceeds the mitigation options will need to be assessed by all relevant members of the project team to determine the best practicable option for noise mitigation.

2 Introduction
2.1 Project overview 

[add description of the project location, nature, extent and environment]
[insert overview figure of project route]

[image: image1]
Figure 1‑1 
Project route
2.2 Noise assessment

2.2.1 Scheme Assessment Report (SAR)
[summarise the current stage of the project]
A noise assessment for the Project has been conducted by [consultancy] between [dates] as part of the environmental assessment of the Project. The purpose of the noise assessment was to:
· Measure existing noise levels,

· Predict and assess future road-traffic noise levels, and

· Determine measures required to avoid, remedy or mitigate potential operational noise effects.
The results of the study are presented in this report.
The following related issues are not within the scope of this report:

· Road-traffic vibration, and

· Construction noise and vibration.

2.2.2 Assessment of Environmental Effects (AEE)

This report has been prepared to inform the NZTA of the road-traffic noise issues associated with the preferred option [date and/or name] for this project. It is structured to provide the pertinent technical details succinctly, and does not include in depth discussion of basic concepts and criteria. This report will provide the technical basis for the future acoustics reports supporting the AEE, but will require modification.

Key reporting requirements that are not included in this SAR but will be included in acoustics reports in support of the AEE are:

· Detailed discussion of appropriate criteria (NZS 6806 and district plan),
· Development of the best practicable option,

· Effects assessed and rated for all PPFs
· Road-traffic vibration if relevant, and

· Construction noise and vibration (as a separate report).
The comparison of results with Transit Guidelines that is in this SAR will be omitted from the AEE.
This SAR provides an indication of the road-traffic noise mitigation measures likely to be required. However the best practicable option (BPO) for noise mitigation will be determined in accordance with NZS 6806 by the project team during the AEE stage, with input from NZTA national and regional office staff. The acoustics parameters only form a portion of this work, with input from other specialists and stakeholders considered.

3  Criteria

3.1 NZS 6806
The criteria and assessment method used by the NZTA for road-traffic noise are set out in NZS 6806:2010. The method provides performance targets and requires assessment of a number of different options for noise mitigation. These options are subject to an integrated design process in which the costs and benefits are considered to determine the best practicable option (BPO). 
For this project, the following noise criteria from NZS 6806 are applicable:

Table 2‑1
NZS 6806 noise criteria

	Category
	Criterion
	Altered roads
	New road

	A
	Primary
	64 dB LAeq(24h)
	57 dB LAeq(24h)

	B
	Secondary
	67 dB LAeq(24h)
	64 dB LAeq(24h)

	C
	Internal
	40 dB LAeq(24h)
	40 dB LAeq(24h)


[the new road figures in the table above are for AADTs of 2000 to 75000 vehicles per day. Above 75000 vehicles per day NZS 6806 sets higher noise levels, and in those cases the table should be amended accordingly]
[explain which sections of the project are new and altered, including tie-ins of new roads to existing roads (refer to Appendix A to NZS 6806). Show new and altered sections in figure.]
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Figure 2‑1 [New and altered roads]
In accordance with NZS 6806, all properties within 100 metres of the alignment in urban areas and 200 metres in rural areas have been considered when identifying Protected Premises and Facilities (PPFs). [state whether the project is in a rural or urban area. Show in figure if complex]
3.2 Transit Guidelines

The assessment method used by the NZTA for noise from new and altered roads changed in 2010 from the Transit Guidelines to NZS 6806:2010. There is currently a transitional period during which projects are to be assessed using the new method, but a comparison with the old criteria should be reported to the NZTA Value Assurance Committee. Estimates of costs for both NZS 6806 and Transit Guidelines mitigation for this project have been uploaded to the NZTA Transport Noise website
.

[Within the Transport Noise website there is a 'projects' system, including a facility to upload reports and plans relating to operational road-traffic noise. Contact the Environment and Urban Design Team (environment@nzta.govt.nz) for assistance.] 
In the Transit Guidelines there is an average noise design criterion. For each location by a road, the average noise design level relates to the existing ambient noise level, as shown in Table 2‑2.

Table 2‑2
Transit Guidelines – average noise design levels
	Noise area
	Ambient noise level
	Average noise design level

	Low
	Less than 40.5 dB LAeq(24h)
	52.5 dB LAeq(24h)

	
	40.5 – 47.5 dB LAeq(24h)

	Ambient + 12 dB

	Medium
	47.5 – 56.5 dB LAeq(24h)
	59.5 dB LAeq(24h)

	High
	56.5 – 64.5 dB LAeq(24h)
	Ambient + 3 dB

	
	64.5 – 67.5 dB LAeq(24h)
	67.5 dB LAeq(24h)

	
	More than 67.5 dB LAeq(24h)

	Ambient


*Levels adjusted to free-field levels for consistency with NZS 6806. Original façade levels are 2.5 dB higher.

3.3 District Plan

[detail any road-traffic noise provisions in the district plan if any]
3.4 Existing designation

[detail any road-traffic noise provisions in existing designation conditions if any]
[Conditions can be found on CSVue (www.csvue.com). This online database is used by the NZTA for consent management. Contact the Environment and Urban Design Team (environment@nzta.govt.nz).]
4 Site description
4.1 Overview

[summarise nature of existing environment and extent of noise measurements]
For the existing state highway, computer modelling has been used to predict existing road-traffic noise levels to supplement measurements. This also forms the basis for comparisons with modelling of the Project.

4.2 Noise survey

4.2.1 Procedure

[summarise equipment type, number of locations, time and duration at each location, methods of site observation, name and company of person carrying out measurements]
All measurements were selected to be free-field where possible. 

The measurements were conducted in general accordance with NZS 6801
 and assessed in accordance with NZS 6806.  [Specify details of deviations from 6801, if any].  Measurement and calibration details required by NZS 6801 are held on file by [consultancy].

Equipment

The following instrumentation was used for the survey:
· [detail number, manufacturer and type].

Meteorological conditions

During the survey, meteorological data was obtained from weather stations in the general area, as shown in Table 3‑1.
Table 3‑1
Weather stations

	Location
	Operator
	Data

	
	
	[Wind speed, wind direction, temperature, pressure, humidity, rainfall]

	
	
	


The meteorological data from all of these weather stations has been used to identify periods when conditions were likely to have been outside the meteorological restrictions in NZS 6801, and these periods have been excluded from the noise analysis.

[comment on extent of data that had to be excluded due to met conditions] 

Traffic data

For measurements dominated by road-traffic noise from existing state highway, a noise level representative of the average exposure over the year is obtained by adjusting the measured noise to account for the difference between the traffic flow during the survey and the [year] AADT.  The traffic flow during the survey was obtained from the nearest permanent count station at [location].
Analysis

There is a natural variation in the noise environment throughout the day, and often significant variation between days. Areas close to traffic sources generally have a more consistent noise profile than locations dominated by natural sounds. Each day’s data was analysed and abnormal events excluded. For example, events like a neighbour mowing the lawn will result in a clear ‘spike’ in the noise levels, and while the exact source is not identifiable, it is clearly not road-traffic. The LAeq(24h) was then calculated for each day where there is sufficient data after bad weather and abnormal events are excluded. For unattended logger measurements, the energy average LAeq(24h) over all valid days has been used. 

A discussion of the measurement uncertainty is provided in Section 3.2.3.

4.2.2 Results

The results of the noise survey are listed in Table 3‑2, with a description of the observed environment. In the case of unattended loggers, the notes about the noise environment should only be taken as a guide, as observations were only made at the start and end of the measurement cycle.

Table 3‑2
Noise survey results

	Dates
	Address
	LAeq(24h)
	Notes

	
	
	
	

	
	
	
	


[All noise monitoring data shall be provided separately to the NZTA national database. Within the Transport Noise website there is a 'projects' system, which will include a facility to upload road-traffic noise monitoring data. Contact the Environment and Urban Design Team (environment@nzta.govt.nz) for assistance.] 
4.2.3 Uncertainty

An uncertainty budget is presented in Table 3‑3 for the noise survey, based on the methodology proposed by Craven and Kerry
. 

It is also important to recognise the contributions of other noise sources. [comment on significant sources of contamination such as cicadas and the effect on the measured levels]
[An example of an uncertainty budget and further information is provided on www.acoustics.nzta.govt.nz]
Table 3‑3
Measurement uncertainty budget
	Source of uncertainty
	Value (half width)
	Conversion
	Distribution
	Standard uncertainty

	Source
	 
	 
	 
	 

	Traffic flow
	
	[X] dB
	Rectangular
	[X] dB

	% HGV and

Mean speed
	
	[X] dB
	Rectangular
	[X] dB

	Transmission path
	
	
	
	

	Weather
	
	[X] dB
	Rectangular
	[X] dB

	Ground
	
	[X] dB
	Rectangular
	[X] dB

	Topography
	
	[X] dB
	Rectangular
	[X] dB

	Receiver
	
	
	
	

	Position
	
	[X] dB
	Rectangular
	[X] dB

	Instrumentation
	
	[X] dB
	Rectangular
	[X] dB

	Background
	
	[X] dB
	Rectangular
	[X] dB

	Reflective surfaces
	
	[X] dB
	Rectangular
	[X] dB

	Combined uncertainty
	
	
	
	[X] dB

	Expanded uncertainty (95% confidence)
	
	
	
	[X] dB


4.3 Existing road-traffic noise

4.3.1 Modelling

Section 4 of this report describes the computer modelling undertaken for road-traffic noise. One of the scenarios modelled is ‘do-nothing’, which comprises the existing roads with traffic flows predicted for [design year]. For the receivers near to existing state highways where measurements have been conducted, the do-nothing model results have been adjusted for traffic volumes to give noise levels relating to the [pre-survey year] AADT. The adjustment made is 10×log10(pre-survey year AADT/do-nothing AADT).
4.3.2 Results

A comparison of the measured noise levels discussed in Section 3.2.2 with the results of the computer modelling using [survey year] parameters is provided in Table 3‑4. [comment on particular measurement and prediction results shown]. NZS 6806 requires modelled results to be within ±2 dB of measurements. The CRTN
 method used in these predictions has previously been shown to provide the required accuracy under controlled conditions close to state highways. [comment on any differences greater than 2 dB]
Table 3‑4
Comparison of measured and predicted noise levels

	Measurement location
	Measured LAeq(24h)
	Predicted LAeq(24h)
	Difference
	Comment

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


5  Modelling

A detailed acoustics model has been developed to predict road-traffic noise. This section details the modelling procedure, inputs, assumptions, and results.
[For uncomplicated situations, see NZS 6806 Section 5.3.3, manual predictions may be used instead of computer modelling. If this is the case, simplify the details below to reflect the modelling undertaken. One option for simple situations is to use the road-traffic noise calculator on www.acoustics.nzta.govt.nz]
5.1 Procedures

Prior to considering noise mitigation, existing, do-nothing and do-minimum noise levels were predicted at all PPFs. After identifying all PPFs which were in NZS 6806 categories B and C in the do-minimum scenario, the project was split into [X] assessment areas labelled Areas A to Z. The locations of the assessment areas are shown in Figure 4‑1, and Table 4‑1 details the nearest PPFs to the state highway in each area.

[image: image2]
Figure 4‑1
Noise assessment areas

Table 4‑1
Noise assessment areas

	Noise assessment area
	Protected Premises and Facilities

	
	

	
	


The noise mitigation options considered for each area are detailed in Table 4‑2 and a summary matrix of all the assessment scenarios considered is provided in Table 4‑3. Where no mitigation options are listed it is because all PPFs are in NZS 6806 category A in the do-minimum scenario. For each option modelled predictions were made at all individual receivers. Table 4‑4 lists the key model settings.
Table 4‑2
Noise mitigation options

	Area
	Project section
	Noise mitigation options

	
	
	

	
	
	


Table 4‑3
Assessment scenarios

	Scenario
	Year
	Assessment area

	
	
	A
	B
	C
	D
	E
	F

	Existing
	
	(
	(
	(
	(
	(
	(

	Do-nothing
	
	(
	(
	(
	(
	(
	(

	Do-minimum
	
	(
	(
	(
	(
	(
	(

	Mitigation option 1
	
	(
	(
	(
	(
	(
	(

	Mitigation option 2
	
	
	
	
	
	
	

	Mitigation option 3
	
	
	
	
	
	
	

	Mitigation option 4
	
	
	
	
	
	
	

	Mitigation option 5
	
	
	
	
	
	
	


Table 4‑4
Model settings

	Parameter
	Setting/source

	Software
	

	Algorithm 
	[e.g. CRTN]

	Order of reflections
	

	Parameter
	LAeq(24h)

	
	

	Ground absorption
	

	Receiver height
	1.5 m (4.5 m upper floors) – most exposed façade

	Noise contour grid
	1.5 m height, [X] m resolution

	Receivers and grid position
	free-field


The CRTN algorithm gives results in terms of the LA10(18h). To convert this to LAeq(24h) a –3 dB adjustment has been made. This adjustment has been implemented in the software in conjunction with the road surface adjustment detailed below.

5.2 Input data

Most data used in the noise model has been obtained directly from the project GIS system. However, in some instances additional data such as traffic flow and barriers have required manual entry direct into the noise model.

Contours

Topographic contours have been imported directly from the project GIS. [detail topographic contour resolution(s) used].  Road gradients and screening have been determined from the contours.
Two sets of topographic contours have been used:

· Do-nothing contours of the existing landform without the Project, and

· Do-minimum contours of the new landform with the Project.

All of the mitigation options are based on the do-minimum topographic contours.

Buildings

The footprints for all buildings and all other structures within [100/200] metres of the roads have been imported into the noise model from the project GIS. All buildings have been modelled as 5 metres uniform height for single storey buildings and 7.5 metres uniform height for known two storey buildings. [Buildings have been modelled as reflective, with a [X] dB reflection loss.] Predictions were made at all façades of individual buildings, with the noise levels stated being the highest of any facade.
Road alignments

Road alignments have been imported from the project GIS as centrelines and road widths. Each two-lane carriageway has been modelled as a separate road. Gradients have been calculated by the noise software, and have been manually disabled for downhill sections. Where there is a third lane (e.g. crawler lane, or exit lane) this has been modelled as a separate road. Local roads with one lane in each direction have each been modelled as a single road.

Road surfaces

Surfaces of existing roads in the do-nothing scenario have been modelled as the current surfaces recorded by the NZTA in the RAMM database. For the Project, in the do-minimum scenario it has been assumed [detail surface assumptions]. In investigating mitigation options alternative surfaces have been tested in the noise model for some sections.

The procedure used to incorporate different road surfaces in the model is as follows:

· In accordance with Transit Research Report 28
, a -2 dB adjustment has been made for a reference asphaltic concrete road surface compared to CRTN,

· Surface corrections relative to asphaltic concrete have been in accordance with LTNZ Research Report 326
. The combination of surface corrections for cars and heavy vehicles have been made using the equation on the NZTA Transport Noise website
, and

· The combined correction has been entered in the modelling software as a road surface correction. This has also included the adjustment from LA10(18h) to LAeq(24h).
Safety barriers

Solid (e.g. concrete) safety barriers have been manually entered in the noise model as 0.81 metre high barriers for the do-minimum scenario. [In places, the barriers subsequently proposed for noise mitigation options could be integrated with alternative safety barriers.]
Bridges

All bridges have been configured to be ‘self-screening’ roads, which blocks the noise of that road passing through them. Where there are not solid safety barriers on bridges, to represent the kerb and channel a 150 millimetre high vertical barrier has been modelled along the edges of the bridges.
Traffic data

Traffic data has been provided for all roads as the Annual Average Daily Traffic (AADT), percentage of heavy vehicles and speed, as shown in Table 4‑5. This has been provided separately for each carriageway and separately for crawler lanes. All traffic data has been provided for the design year of [design year], which is [X] years after the assumed opening year of [opening year].

The CRTN model has been developed based on 18-hour traffic. However, this has been entered as the 24-hour daily traffic (AADT), which results in modelling in the order of +0.2 dB conservative.

Table 4‑5
Road details

	
	Existing road ([current year])
	Do nothing ([design year])
	Do minimum ([design year])

	Road section
	Surface
	Speed (km/h)
	AADT (vpd)
	HV (%)
	Surface
	Speed (km/h)
	AADT (vpd)
	HV (%)
	Surface
	Speed (km/h)
	AADT (vpd)
	HV (%)

	
	[X]
	[X]
	[X]
	[X]
	[X]
	[X]
	[X]
	[X]
	[X]
	[X]
	[X]
	[X]

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


5.3 Results

Predicted road-traffic noise levels at all PPFs are shown in Table 4‑6. Predictions have been made for all the mitigation options listed in Table 4‑2. The process of assessing these options and selecting the indicative BPO is described in Section 5.2.
The cells are colour coded according to the NZS 6806 category: category A – green, category B – orange, and category C - red. [Only colour do-minimum and Indicative BPO] Noise contour plots for the indicative BPO are presented in Appendix C. Specific noise level values should not be taken directly from the contours as they are interpolated from a grid resulting in some localised inaccuracies.

Area ‘X’ receivers have not been considered for noise mitigation because they either meet category A in the do-minimum scenario, or they exceed the 100/200 m PPF catchment distance. While NZS 6806 does not require these to be assessed, these have been listed in Table 4‑6 for completeness.

Table 4‑6
Predicted noise levels
	Area
	Address
	Existing
	No-nothing
	Do-minimum
	Indicative BPO 

	A
	
	[X] dB
	[X] dB
	[X] dB
	[X] dB

	A
	
	[X] dB
	[X] dB
	[X] dB
	[X] dB

	A
	
	[X] dB
	[X] dB
	[X] dB
	[X] dB


6 Design and mitigation

6.1 Alignment

[Detail any changes to the alignment either directly or indirectly for noise mitigation purposes.]
6.2 Mitigation options

This section details the mitigation options considered for each assessment area. At this stage the mitigation options for each area have been assessed by [consultancy] on the basis of:

· compliance with NZS 6806 criteria,

· attenuation provided by structural (barriers and low noise surfaces) mitigation, and

· value-for-money (using the benefit-cost ratio (BCR) calculation from NZS 6806). 

An indicative BPO is proposed for each assessment area (based on the above criteria) and is documented in assessment matrices for each area. The rating criteria in Table 5‑1 were used to provide an objective basis for the assessment.

Table 5‑1
Acoustics rating criteria

	Impact Key
	NZS 6806 compliance
	Structural mitigation
	BCR
	Transit Guidelines Cost


	  + + +
	All in Cat A
	> 5 dB
	>1.5
	< -30%

	  + +
	Cat A & 5% or fewer in Cat B
	5 dB
	1.25-1.5
	-21% to -30%

	  +
	All in Cat A or B
	4 dB
	1-1.24
	-11% to -20%

	  o
	-
	3 dB
	0.75-0.99
	-10% to 10%

	  -
	5% or fewer in Cat C
	2 dB
	0.5-0.74
	11% to 20%

	  - - 
	10% or fewer in Cat C
	1 dB
	0.25-0.49
	21% to 30%

	  - - -
	More than 10% in Cat C
	0 dB
	<0.25
	> 30%


The Transit Guidelines Cost is recorded solely for internal monitoring by the NZTA.

In the next stage of the project the mitigation options will need to be reassessed by the wider project team to determine the BPO.

The key in Figure 5‑1 shows the symbols used in this section.
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Figure 5‑1
Mitigation option figures key

6.3 Area [A]
[Describe mitigation options and results]

[image: image4]
Figure 5‑2
Area [A] – indicative option

Table 5‑2
Assessment matrix – Area [A]
	
	Existing
	Do-Nothing
	Do-minimum
	Option 1
	Option 2
	Option 3
	Option 4

	Road surface
	
	
	
	
	
	
	

	Barriers
	
	
	
	
	
	
	

	Key parameters
	
	
	
	
	
	
	

	PPFs Cat A
	
	
	
	
	
	
	

	PPFs Cat B
	
	
	
	
	
	
	

	PPFs Cat C
	
	
	
	
	
	
	

	Cost
	
	
	
	
	
	
	

	Benefit
	
	
	
	
	
	
	

	BCR
	
	
	
	
	
	
	

	Meets Transit Guidelines
	
	
	
	
	
	
	

	Acoustics assessment
	
	
	
	
	
	
	

	Compliance with NZS 6806 noise criteria, and requirement for building-modification measures
	
	
	
	
	
	
	

	Achievement of the NZS 6806 structural mitigation performance standards
	
	
	
	
	
	
	

	Value for money, including maintenance costs and consideration of benefit cost analysis
	
	
	
	
	
	
	

	Difference in cost compared to Transit Guidelines (criteria for NZTA internal monitoring purposes)
	
	
	
	
	
	
	


6.4 Area [B]
[Repeat the above format for each assessment area]
6.5 Mitigation summary

The indicative mitigation detailed for each area is summarised in Table 5‑3 for road surfaces, Table 5‑4 for barriers and Table 5‑5 for building-modification mitigation to be offered to residents.
Table 5‑3
Indicative mitigation - road surfaces
	Location
	Surface

	
	

	
	


Table 5‑4
Indicative mitigation - barriers

	Location
	Side
	Type
	Length (m)
	Height (m)

	
	
	
	
	

	
	
	
	
	


Table 5‑5
Indicative mitigation – building-modification mitigation

	PPF

	[street address]

	


With the structural mitigation detailed in Table 5‑1 and Table 5‑2 the total number of PPFs in each of the NZS 6806 categories are shown in Table 5‑4.
Table 5‑4
Number of PPFs in NZS 6806 categories
	Category A
	Category B
	Category C

	[X] PPFs
	[X] PPFs
	[X] PPFs


These totals exclude a number of PPFs that were considered in the assessment areas but are beyond the [100/200] m distance from the road specified by NZS 6806. [The totals include PPFs owned by the NZTA.]
To determine the BPO in accordance with NZS 6806, all mitigation options will need to be reassessed by the wider project team in the next stage of the project. 
Appendix A Mitigation options
[Include graphics of all mitigation options considered. This information should be sufficient such that the SAR report can be provided to the project team for the mitigation assessment items for each of their disciplines.]
Appendix B PSF13
	Social and Environmental Screen
	Social and Environmental Assessment

	Issue
Social and environmental issues
	Effects
Describe the potential social and environmental effects of the option, including where the option may improve social and environmental outcomes
	Degree of effect
H / M / L / NA**
	Requirements

List all legal requirements and relevant NZTA social and environmental objectives
	Addressing effects and meeting requirements

List actions to be taken to meet specific social and environmental requirements and objectives and address all effects identified.  Include an estimated cost.

	
	
	
	
	Specific Actions
	Estimated Cost ($)

	Road-traffic noise


	Opening year AADT – [X] vpd

PPFs within 200m – [X] houses

[Description of the existing noise environment and potential effects.]

	[X]
	Specific NZTA objectives:

Environmental Plan N2 - Determine reasonable noise requirements when seeking new or altering existing designations including when designating existing local roads by using RMA procedures.

Other:

NZS 6806

[X] District Plan 
	Determine the BPO in accordance with NZS 6806, based on the findings of the SAR but with input from the project team and NZTA national and regional staff.

Based on the SAR, the indicative BPO is: 

- [X] km PA-10

- [X] m long, [X] m high noise barrier
Consult with all property owners adjacent to any proposed barriers.
	$[X]


Appendix C Contour plots

[Include A3 plots of noise contours marked in 1 dB intervals but coloured in 5 dB intervals: 55-60 dB - light blue, 60-65 dB - light green, 65 - 70 dB - yellow, >70 dB - pink.]
� http://www.acoustics.nzta.govt.nz


� NZS 6801:2008, Acoustics – Measurement of environmental sound


� N.J. Craven and G. Kerry. A good practice guide on the sources and magnitude of uncertainty arising in the practical measurement of environmental noise. University of Salford. 2001.


� Calculation of Road Traffic Noise (CRTN). UK Department of Transport and the Welsh Office. ISBN 0115508473. 1988


� Research Report 28. Traffic noise from uninterrupted traffic flows, Transit, 1994


� Research Report 326: Road surface effects on traffic noise: Stage 3 – Selected bituminous mixes. Land Transport New Zealand, 2007


� NZTA Transport Noise website, www.acoustics.nzta.govt.nz, accessed 28 March 2012
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