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Foreword 

The NZ Transport Agency (the Transport Agency) is a Crown agency responsible for, among other things, 

managing approximately 11,000 kilometres of state highways.  The state highway system accounts for 

about 12 per cent of New Zealand’s roads and around half of the 40 billion vehicle kilometres New 

Zealanders travel each year
1

.  Motor vehicles travelling on roads emit an array of air pollutants which can 

contribute to harmful effects on human health and smog formation. 

In its State highway environmental plan
2

, the Transport Agency is committed to being socially and 

environmentally responsible and improving the contribution of state highways to the environmental and 

social well-being of New Zealand.  The Plan sets formal objectives regarding air quality from the state 

highway network including: 

A2 –  Ensure new state highway projects do not directly cause national environmental 

standards for ambient air quality to be exceeded 

A3 –  Contribute to reducing emissions where the state highway network is a significant 

source of exceedances of the national ambient air quality standards 

The Transport Agency has developed a Guide to assessing air quality impacts from state highway projects
3

 

to help ensure that these objectives are met.  This document provides guidance for assessment of 

background air quality in accordance with the overall assessment process described in the guide. 

 

 

 
1

 MoT (2013). The New Zealand vehicle fleet, annual fleet statistics 2012, Ministry of Transport, dated March 2013 but 

updated in August 2013, available at www.transport.govt.nz 

2

 NZTA (2008).  Environmental plan: Improving environmental sustainability and public health in New Zealand, version 

2, NZ Transport Agency, June 2008, available at www.nzta,govt,nz 

3

 NZTA (in prep).  Guide to assessing air quality impacts from state highway projects, NZ Transport Agency, pending 

http://www.transport.govt.nz/
http://www.nzta,govt,nz/
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Executive summary 

The NZ Transport Agency (the Transport Agency) assesses all potential environmental effects (including air 

quality) of road projects in accordance with the State highway environmental and social responsibility 

standard
4

 in order to assess and reduce any adverse air quality effects resulting from the construction and 

operation of state highway asset improvement projects, including tunnels. 

This follows a stage-wise assessment approach: 

 An environmental and social responsibility (ESR) screen, which consists of a simple checklist of 

questions and is the first level of assessment undertaken in a project’s life. 

 A preliminary technical assessment is used to scope the level of detail required in the full technical 

assessment of environmental effects (AEE). 

 A technical assessment of environmental effects which is a comprehensive assessment undertaken by 

air quality specialists. 

In order to assess the cumulative impacts of a discharge to air, the predicted contribution from the roads 

affected by the project must be added to background concentrations of air pollution (ie background air 

quality).  Assessment of cumulative impacts is required for any project option that exceeds the preliminary 

technical assessment criteria. 

Currently, different consultants use different approaches for assessing background air quality.  These 

differences arise not just between locations, but also between different types of projects.   The purpose of 

this guide is intended to promote consistency in assessing background air quality across New Zealand for 

the Transport Agency’s projects. 

This guide builds on existing publications and research, and utilises ambient air quality monitoring data 

from across New Zealand. 

Procedures are described for consideration of background air quality in preliminary technical assessments 

undertaken using the air quality screening model as well as technical assessments which may require 

comprehensive dispersion modelling for high risk projects.  The level of detail required in the assessment 

will depend on the air quality risk associated with the project.  This guide includes both default values and 

recommended procedures (if warranted) for determining actual background air quality.  A set of default 

background concentration values is provided for particulate matter (PM
10

) and nitrogen dioxide (NO
2

) by 

census area unit across New Zealand.  However, these defaults are assumed to be conservative (ie erring 

on the high side).  In locations where the air quality risk is high, actual background air quality may need to 

be determined and this guide recommends the procedures to follow to ensure the data collected, analysed 

and reported are robust, representative and appropriate. 

 

 

 

 
4

 NZTA (2014).  Z19 State highway environmental and social responsibility standard (draft), NZ Transport Agency, 

February 2014, available at hip.nzta.govt.nz 

http://hip.nzta.govt.nz/
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1. Introduction 

Air dispersion models are frequently used for assessing potential environmental effects of discharges to 

air from roads.  The models are used to predict air pollutant concentrations downwind of the road.  A 

schematic of the assessment process using dispersion modelling is shown in figure 1. 

 

 

Figure 1: Background air quality and the assessment process 

 

In order to assess the cumulative impacts of a discharge to air, the predicted contribution from the roads 

affected by the project must be added to background concentrations of air pollution (ie background air 

quality). 

Background concentrations of particulate matter (PM
10

) and nitrogen dioxide (NO
2

) are already close to, 

and in some locations exceeding, air quality assessment criteria in around 20 – 30 airsheds in New 

Zealand.  This means that the conclusions of an assessment are highly dependent on the choice of 

background data. 

Currently, different consultants use different approaches for assessing background air quality.  These 

differences arise not just between locations, but also between different types of projects.    

The main purpose of this report is to provide default values of ‘background air quality’ in urban and 

rural areas across all airsheds in New Zealand for PM
10

 and NO
2

.  These default background air quality 

concentrations are based on the following key assumptions: 

 The values selected for default background concentrations are conservative.  This is to avoid under-

predicting air quality impacts. 

 The default background concentrations are assumed to stay the same over time and be consistent 

at all locations within the defined area (either airshed or census area unit). 
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These default background values are intended to be used to assess whether predicted air quality impact 

from the road project, combined with background air quality, is likely to result in air quality standards or 

guidelines being exceeded. 

This guidance is based on an existing guide prepared for Auckland Council
5

, but extended to cover all 

geographic regions in New Zealand.  The guide may also be useful for other types of sources and 

projects (eg resource consent applications for discharges to air from industry) but its primary focus is for 

the Transport Agency roading projects. 

 

1.1 Agencies involved in preparing this guide 

This project ‘piggy-backs’ on a number of research projects and existing work namely: 

 Auckland Council background guide
6

 

 NIWA NO
2

 regression model
7

 

 Updated Health and Air Pollution in New Zealand study
8

 

The most up to date data were obtained from number of agencies that are undertaking air quality 

monitoring around New Zealand, including: 

 Auckland Council 

 Greater Wellington Regional Council 

 Environment Canterbury Regional Council 

 Environment Southland 

 Marlborough District Council 

 Ministry for the Environment 

 National Institute of Water and Atmospheric Research (NIWA) 

 Nelson City Council 

 NZ Transport Agency (the Transport Agency) 

 Otago Regional Council 

 Taranaki Regional Council 

 Waikato Regional Council 

 Watercare (WSL) 

 

 

 
5

 Auckland Council (2014).  Use of background air quality for resource consent applications. prepared by Emission 

Impossible Ltd, June 2014, available at www.aucklandcouncil.govt.nz 

6 

Ibid. 

7

 NIWA (2010).  A regression approach to assessing urban NO
2

 from passive monitoring – Application to the Waterview 

Connection. NIWA client report AKL-2010-023 prepared for NZTA, June 2010 

8

 Kuschel et al. (2012).  Updated Health and Air Pollution in New Zealand Study , G Kuschel, J Metcalfe., E. Wilton, J 

Guria, S Hales, K Rolfe & A Woodward for Health Research Council of New Zealand, Ministry of Transport, Ministry for 

the Environment and NZ Transport Agency, March 2012, available at www.hapinz.org.nz 

http://www.aucklandcouncil.govt.nz/
http://www.hapinz.org.nz/
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1.2 Report layout 

This report is structured as follows: 

 Chapter 2 describes the overall approach to assessment of background air quality, and shows how 

this document fits with existing Transport Agency guidance. 

 Chapter 3 defines background air quality, as applicable to this guide. 

 Chapter 4 presents default background values. 

 Chapter 5 provides methods for deriving background values in cases when a more detailed 

assessment is required. 

A full list of references and a glossary of terms are provided at the end of the report.  Appendix 1 

contains maps of default values by region and Appendix 2 outlines the methods used to generate default 

background values. 
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2. Overall approach 

This section outlines the overall approach for consideration of background air quality in this guide.  The 

pollutants considered and the assessment criteria are also provided. 

 

2.1 Consideration of background air quality in 

assessments 

The NZ Transport Agency (the Transport Agency) assesses all potential environmental effects (including 

air quality) of road projects in accordance with the State highway environmental and social responsibility 

standard
9

 in order to assess and reduce any adverse air quality effects resulting from the construction 

and operation of state highway asset improvement projects, including tunnels. 

This follows a stage-wise assessment approach: 

 An environmental and social responsibility (ESR) screen, which consists of a simple checklist of 

questions and is the first level of assessment undertaken in a project’s life. 

 A preliminary technical assessment is used to scope the level of detail required in the full technical 

assessment of environmental effects (AEE). 

 A technical assessment of environmental effects which is a comprehensive assessment undertaken 

by air quality specialists. 

In order to assess the cumulative impacts of a discharge to air, the predicted contribution from the roads 

affected by the project must be added to background concentrations of air pollution (ie background air 

quality).  Detailed assessment of cumulative impacts is required for any project option that exceeds the 

preliminary technical assessment criteria. 

The overall approach for consideration of background air quality in Transport Agency assessments is: 

 The air quality risk posed by the project is assessed initially in the ESR screen in the early stages 

of a project’s lifecycle.  Once the project’s business case has been approved and more design 

details are available, the ESR screen is updated. 

 The preliminary technical assessment is undertaken using default background values to 

establish whether the predicted cumulative air quality impact (from the road project when 

combined with background air quality) is likely to result in air quality standards or guidelines 

being exceeded.  This can be done manually or utilising the Transport Agency web-based air 

quality screening model
10

.  The air quality screening model links to interactive maps with the 

default background concentrations included.  Together with the other input shown in Figure 2, the 

screening model automatically outputs the road contribution and the cumulative impact.  The 

procedure for using default background concentrations is described in Section 4.1 of this 

guide. 

 

 
9

 NZTA (2014).  Z19 State highway environmental and social responsibility standard (draft), NZ Transport Agency, 

February 2014, available at hip.nzta.govt.nz 

10

 NZTA (2014a).  Air quality screening model v2.0 and supporting technical reports, NZ Transport Agency, June 2014, 

available at air.nzta.govt.nz 

http://hip.nzta.govt.nz/
http://air.nzta.govt.nz/
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Figure 2:  Input required to run the air quality screening model 

 

Further guidance on the Transport Agency’s air quality screening model is available in the Air quality 

screening model users’ notes
11

. 

 If the results of the air quality screening model indicate that the air quality risk is likely to be low, 

then the model output may be sufficient for the technical assessment of environmental effects.  

However, if the results of the air quality screening model indicate that the air quality risk is 

elevated then the output needs to be reviewed by an air quality specialist.  That review will then 

determine whether additional detail is required.   Guidance for considering background air 

quality in detailed assessments is provided in chapter 5 of this document. 

Further guidance is also provided in the Transport Agency’s Guide to assessing air quality impacts from 

state highway projects
12

. 

 

2.2 Assessment criteria 

Air quality effects are assessed against standards and guidelines that have been put in place to provide 

levels of protection for our health. 

Air pollution from motor vehicles arises mainly from the combustion of the fuels (eg petrol and diesel) 

but can also come from brake and tyre wear and re-suspended road dust.  Although there are a wide 

range of pollutants in motor vehicle emissions, most of the health effects result from a few key indicator 

pollutants  - fine particulate matter (PM
10

) and nitrogen dioxide (NO
2

).  These are the pollutants which are 

most important in the context of this report, because existing ambient concentrations tend to be 

elevated due to emissions from motor vehicles and domestic fires. 

  

 

 
11

 NZTA (2014b).  Air quality screening model v2.0 users’ notes, NZ Transport Agency, March 2014, available at 

www.air.nzta.govt.nz 

12

 NZTA (in prep).  Guide to assessing air quality impacts from state highway projects, NZ Transport Agency, pending 

http://www.air.nzta.govt.nz/
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Table 1 lists the relevant assessment criteria for PM
10 

and NO
2

.  Assessments referencing these criteria 

should note that they are from the following sources for the stated reasons below: 

 AQNES - National Environmental Standards for Air Quality.  The full title is Resource management 

(national environmental standards for air quality) regulations 2004
13

.  These are mandatory 

national standards set to provide a guaranteed level of protection for the health of all New 

Zealanders.  The AQNES apply to any location outdoors where people are likely to be exposed.  They 

further include a number of allowed exceedances per year (noted in the table). 

 AAQG – ambient air quality guidelines (New Zealand)
14

.  These are national guidelines set by the 

Ministry for the Environment to promote sustainable management of the air resource in New 

Zealand.  Published in 2002, these have been superseded in part by the 2004 AQNES and the 2006 

WHO guidelines. 

 WHO – World Health Organisation (air quality guidelines)
 15

.  These are global guidelines set by the 

World Health Organisation to provide a uniform basis for protecting public health from the effects 

of air pollution.  The New Zealand standards and guidelines are generally consistent with WHO 

guidelines.  However, the WHO guidelines include some averaging periods that are not currently 

included in New Zealand standards and guidelines. 

 

Table 1:  Ambient air quality standards and guidelines for pollutants in this guide 

 

Air Pollutant Limit Averaging Time Protection Criteria 

NO
2

 

200µg/m
3 1-hour General Population AQNES

a

, WHO 

100µg/m
3 24-hour General Population AAQG 

40µg/m
3 annual General Population WHO 

PM
10

 

50µg/m
3 24-hour General Population AQNES

b

, WHO 

20µg/m
3 annual General Population AAQG 

Notes: 

a

 Nine exceedances allowed in a 12 month period 

b

 One exceedance allowed in a 12 month period 

 

 

 

 
13

 MfE (2011).  Resource management (national environmental standards relating to certain air pollutants, dioxins, 

and other toxics) regulations 2004, including the 2011 amendments, Ministry for the Environment, September 2004, 

available at www.mfe.govt.nz 

14

 MfE (2002).  Ambient air quality guidelines, 2002 update, Ministry for the Environment and the Ministry of Health, 

May 2002, available at www.mfe.govt.nz 

15

 WHO (2006).  Air quality guidelines global update 2005: particulate matter, ozone, nitrogen dioxide and sulphur 

dioxide, World Health Organisation, October 2006, available at www.who.int/en/ 

http://www.mfe.govt.nz/
http://www.mfe.govt.nz/
http://www.who.int/en/
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3. Defining background air quality 

This chapter discusses and defines background air quality, nearby roads, existing air quality and 

predicted air quality as they apply in this guide. 

 

3.1 Background air quality 

Background air quality is the level of contaminant across the airshed from all sources.  This includes 

contributions from natural sources (eg volcanoes, forest fires, wind-blown dust, etc) and from 

anthropogenic sources (eg industry, domestic heating and ‘remote’ roads
 16

).  In this guide, it is 

assumed that background air quality does not change over time. 

 

3.2 Existing air quality 

‘Existing air quality’ is air quality now.  In this guide, it is a made up of two components (as shown in 

figure 3): 

1. Background air quality – as defined above. 

2. Nearby road contribution – this is the contribution from any state highways within 100 metres 

and any busy local roads within 50 metres.
17

 

 

Figure 3: Defining existing air quality (annual NO
2

) 

 

Figures 4a and 4b present typical examples of the relative contribution from various sources for NO
2

 and 

PM
10

, respectively.  The figures show the differences between these pollutants. 

 

 
16

 ‘Remote’ roads are any roads that are not defined as ‘nearby’ roads  

17

 A busy road is defined as any road with annual average daily traffic (AADT) of at least 20,000 vehicles per day. 
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Figure 4a:  Example of typical source contribution to default background annual NO
2

 

 

Figure 4b:  Example of typical source contribution to default background daily PM
10

 

 

Default background concentrations provided by this guide are intended to exclude the contribution of 

‘nearby’
18

 roads.  This is most important for NO
2

 because the concentration is strongly influenced by the 

 

 
18

 Nearby roads includes any state highways within 100 metres and any busy local roads within 50 metres. 
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proximity of roads.  This is illustrated by figure 5, which shows existing NO
2

 concentrations in Auckland 

estimated by NIWA modelling.
19

 

 

 

Figure 5:  Existing air quality in Auckland (annual NO
2

) estimated by modelling 

 

3.3 Predicted air quality 

‘Predicted air quality’ is air quality in the future.  It is made up of two components (figure 6): 

 background air quality (defined above) and 

 the nearby road component with, or without, the project. 

The simplest case to consider is a brand new road through green fields, as shown in figure 6.  There are 

no nearby roads and so the existing air quality is simply the default background concentration (this is 

because contribution from nearby roads equals zero).  The predicted air quality is then the existing air 

quality combined with the nearby road component of the project. 

In other cases, the contribution from nearby roads can be calculated using either: 

 the Transport Agency’s Air quality screening model
20

 and/or 

 dispersion modelling undertaken in accordance with the Transport Agency’s Guide to assessing air 

quality impacts from state highway projects
21

 and Guide to road traffic dispersion models
22

. 

 

 
19

 NIWA (2010).  A regression approach to assessing urban NO
2

 from passive monitoring – Application to the 

Waterview Connection. NIWA client report AKL-2010-023 prepared for NZTA, June 2010 

20

 NZTA (2014a).  Air quality screening model v2.0 and supporting technical reports, NZ Transport Agency, June 2014, 

available at air.nzta.govt.nz 

http://air.nzta.govt.nz/
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Figure 6:  Example of predicted air quality for assessment of a new road at a greenfield site 

 

The impacts on predicted air quality can be positive or negative.   Figure 7 presents an example where 

the road project has a positive impact on air quality.  The figure shows predicted levels of annual NO
2

 for 

an existing road now and in 2020 (the nominated opening year) both with and without a project. 

 

Figure 7: Example of predicted air quality for a project with a positive impact on air quality 

 

 

 

 

 
21

 NZTA (in prep).  Guide to assessing air quality impacts from state highway projects, NZ Transport Agency, pending 

22

 NZTA (in prep).  Guide to road traffic dispersion models, NZ Transport Agency, pending 
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4. Default background values 

This chapter summarises the recommended method for using default background values in air quality 

assessments for transport projects. 

The default background values, in combination with the Transport Agency’s Air quality screening model, 

provide a quick and easy method to assess whether predicted air quality impact from the road project, 

when combined with background air quality, is likely to result in air quality standards or guidelines being 

exceeded.  The procedure for using default values, as described in section 4.1 should be used for the 

preliminary technical assessment. 

The default values are intended to be conservative.  This means that: 

 If the predicted cumulative concentration (default background + predicted contribution of 

nearby roads with the project) is less than the relevant air quality assessment criteria, as 

shown in table 1, then further assessment is not generally required
23

. 

 Conversely, if the predicted cumulative concentration exceeds relevant air quality assessment 

criteria, then a more detailed assessment will be required. 

Consideration of background air quality in detailed assessments is discussed further in chapter 5. 

 

4.1 Using default values for a preliminary technical 

assessment 

This section describes the overall procedure for using default background air quality values for a 

preliminary technical assessment. 

Step 1 

Estimate the contribution of nearby roads to 24-hour PM
10 

and annual average NO
2

 at the worst case 

receptor (or receptors) for: 

 Existing traffic 

 Opening year traffic with project 

 Opening year traffic without project 

The Transport Agency’s Air quality screening model
24

 can be used to estimate the nearby road 

contribution. 

Step 2 

Select the appropriate background default values at the receptor location for PM
10

 and NO
2

 either 

manually (as described in section 4.2) or automatically using the interactive background maps that 

link to the Transport Agency’s Air quality screening model
25

. 

 

 
23

 However, if predicted cumulative concentrations are approaching (eg, 90 per cent or more) of the assessment 

criteria they should be reviewed by a member of the Environment and urban design team to establish whether a more 

detailed assessment is required. 

24

 NZTA (2014a).  Air quality screening model v2.0 and supporting technical reports, NZ Transport Agency, June 2014, 

available at air.nzta.govt.nz 

25

 Ibid. 

http://air.nzta.govt.nz/
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Step 3 

Estimate existing and predicted cumulative concentration for 24-hour PM
10 

and annual average NO
2

 

as follows: 

 Existing air quality = background default + existing contribution of nearby roads  

 Predicted air quality = background default + predicted contribution of nearby roads at opening 

year with and without project 

Note that the background default does not change with time. 

 

4.2 Default values 

This section provides default values for background air quality.  The method used to develop these 

default values is described in appendix 2 of this report. 

 

4.2.1 Annual and 24-hour PM
10

 

Default values for 24-hour PM
10

 concentrations are mapped by census area unit in figures 8a to 8f for: 

 Auckland 

 Hamilton 

 Tauranga 

 Wellington 

 Christchurch 

 Dunedin. 

Default annual and 24-hour values for background PM
10

 are tabulated by airshed in tables 2 and 3 and 

are provided by census area unit (CAU) in the supporting Background air quality data spreadsheets
26

 

(referred to as “the supporting spreadsheets” hereafter).  Maps showing default values for 24-hour PM
10

 

for each region are provided in appendix 1. 

 

 
26

 NZTA (2014c).  Background air quality data spreadsheets, NZ Transport Agency, June 2014, available at 

air.nzta.govt.nz 

http://air.nzta.govt.nz/
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Figure 8a:  Default values for 24-hour PM
10

 in Auckland 

 

Figure 8b:  Default values for 24-hour PM
10

 in Hamilton 
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Figure 8c:  Default values for 24-hour PM
10

 in Tauranga 

 

Figure 8d:  Default values for 24-hour PM
10

 in Wellington 
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Figure 8e:  Default values for 24-hour PM
10

 in Christchurch 

 

Figure 8f:  Default values for 24-hour PM
10

 in Dunedin 
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Table 2:  Default values for particulate matter (PM
10

) for North Island airsheds 

Airshed 

Annual 

PM
10

 

24-hour  

PM
10

 

Airshed 

Annual 

PM
10

 

24-hour  

PM
10

 

Kaitaia 13 6 Thames 19 9 

Kerikeri 13 11 Paeroa 19 9 

Whangarei 35 14 Waihi 36 12 

Marsden Point 13 9 Morrinsville 19 9 

Dargaville 13 11 Te Aroha 19 9 

Wellsford 31 13 Tokoroa 76 18 

Warkworth 38 16 Matamata 34 13 

Snells Beach 30 13 Putaruru 60 15 

Helensville 32 13 Turangi 28 11 

Kumeu & Riverhead 39 16 Taupo 60 15 

Auckland Urban* see results by CAU Rotorua 104 23 

Waiheke Island 27 12 Taumarunui 42 15 

Beachlands & Maraetai 30 13 Taihape 39 13 

Pukekohe 39 15 Napier 62 16 

Waiuku 37 15 Hastings 85 18 

Tuakau 47 15 Awatoto 22 10 

Ngaruawahia 33 13 Whirinaki 22 10 

Hamilton City* see results by CAU Kapiti Coast 59 10 

Huntly 41 15 Porirua 29 14 

Cambridge 10 10 Karori 28 12 

Te Awamutu and Kihikihi 22 10 Upper Hutt 29 11 

Otorohanga 19 9 Lower Hutt 29 14 

Te Kuiti 56 17 Wainuiomata 41 12 

Whitianga 19 9 Wairarapa 50 15 

Whangamata 19 9 Wellington City* see results by CAU 

 

*
 

See figures 8a to 8f or the supporting spreadsheets for default values by census area unit. 

 

  



Page 17 

Background air quality guide 

Table 3:  Default values for particulate matter (PM
10

) for South Island airsheds 

Airshed 

Annual 

PM
10

 

24-hour  

PM
10

 

Airshed 

Annual 

PM
10

 

24-hour  

PM
10

 

Nelson A 80 22 Naseby
1

 30 11 

Nelson B 65 21 Ranfurly
1

 43 14 

Nelson C 121 16 Roxburgh
1

 31 9 

Richmond 78 22 Palmerston
2

 19 9 

Blenheim 55 16 Dunedin*
+2, 3

 see results by CAU 

Reefton 89 23 Mosgiel
2

 80 19 

Rangiora 78 19 Milton
2

 137 24 

Kaiapoi 99 22 Oamaru
3

 53 18 

Christchurch* see results by CAU Waikouaiti
3

 19 9 

Ashburton 82 21 Balclutha
3

 56 19 

Geraldine 59 20 Hawea
4

 19 9 

Timaru 113 28 Wanaka
4

 25 11 

Waimate 67 18 Queenstown
4

 25 11 

Alexandra
1

 121 23 Kingston
4

 19 9 

Arrowtown
1

 108 24 Gore 53 15 

Clyde
1

 95 17 Invercargill 80 17 

Cromwell
1

 108 19 

   
 

*
 

See figures 8a to 8f or the supporting spreadsheets for default values by census area unit. 

+ 

Dunedin results by CAU include the North, South and Central Dunedin, Port Chalmers and Green Island airsheds. 

1

 Part of Otago Regional Council Airshed 1 

2

 Part of Otago Regional Council Airshed 2 

3

 Part of Otago Regional Council Airshed 3 

4

 Part of Otago Regional Council Airshed 4 
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4.2.2 Annual, 24-hour and 1-hour NO
2

 

Default values for NO
2

 are provided in table 4 below. 

 

Table 4:  Default values for NO
2

 

Location
27

 Annual average (µg/m
3

) 24-hour average (µg/m
3

)  1-hour average (µg/m
3

) 

Auckland central 19 47 72 

Other main urban areas 16 43 65 

Secondary or minor 

urban area 

13 38 58 

Rural 4 23 37 

 

 

 

 
27

 These areas are based on Statistics New Zealand definitions.  See Statistics New Zealand geographic definitions at 

http://www.stats.govt.nz/Census/about-2006-census/2006-census-definitions-questionnaires/definitions/ 

geographic.aspx  

http://www.stats.govt.nz/Census/about-2006-census/2006-census-definitions-questionnaires/definitions/geographic.aspx
http://www.stats.govt.nz/Census/about-2006-census/2006-census-definitions-questionnaires/definitions/geographic.aspx
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5. Detailed assessment of background air 

quality 

A detailed assessment of background air quality should be carried out when the cumulative 

concentration predicted by a preliminary technical assessment exceeds relevant air quality assessment 

criteria. 

This section outlines how to estimate background air quality for detailed assessments of environmental 

effects.  There are a number of approaches that may be employed, depending on the level of 

conservatism required as shown in figure 9 and detailed in the following sections. 

 

Figure 9:  Flowchart of assessment process and input background data 

 

5.1 Using default values in a technical assessment of 

environmental effects 

Technical assessments of environmental effects typically require the use of either pre-project monitoring 

data, or representative continuous monitoring data. 

However, before commissioning any pre-project monitoring the default values should be considered.  

The default values are conservative but may be sufficient (when combined with the likely contribution 

of the project) to provide a reasonable estimate of the cumulative effects and therefore avoid the need to 

undertake a specific monitoring campaign, if the predicted air quality impact is low. 

NO 

NO 

YES 

YES 

Default 
background 

values 

Representative, 
sequential hourly 
background data 

Stop 

Mitigate / redesign 

Are detailed 

dispersion modelling 

results > assessment 

criteria? 

Are preliminary 

technical assessment 

cumulative levels > 

assessment criteria? 

Stop 
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In all cases where the cumulative concentration predicted by the assessment exceeds air quality 

assessment criteria, a detailed assessment of background air quality will be required. 

 

5.2 Representative ambient monitoring data 

The first step in undertaking a detailed assessment of background air quality is to select ambient air 

quality monitoring data from a representative monitoring site. 

The monitoring site should generally be in the same airshed and be representative of the assessment 

location.  Parameters that should be considered include: 

 Local topography and meteorology, 

 Traffic volumes and distance to roads, 

 Likely emissions from domestic heating (related to population density and housing 

characteristics)
28

, and 

 Location of any significant industrial emission sources. 

Depending on the location ambient air quality monitoring data may be available from a number of 

sources, including: 

 regional councils, 

 the Transport Agency’s national ambient air quality (NO
2

) monitoring network
29

, 

 the Transport Agency’s Transport-related air quality monitoring systems (TRAMS)
30

 and 

 air quality layers on SpatialViewer and other Transport Agency GIS interfaces. 

In the absence of local data, pre-project monitoring should be used to determine the existing and/or 

background air quality so that the likely impact of the project can be more accurately predicted and 

assessed.  Recommendations and guidelines for pre-project monitoring are provided in the Transport 

Agency’s Guide to assessing air quality impacts from state highway projects
31

 and the MfE Good practice 

guide for air quality monitoring and data management.
32

 

 

5.2.1 Nitrogen dioxide 

The concentration of nitrogen dioxide (NO
2

) is highly dependent on proximity to roads.  It is therefore 

important to select background or existing air quality monitoring sites carefully. 

Passive diffusion tubes can provide a cost effective way to monitor existing and/or background 

concentrations of NO
2

 at a range of receptor locations.  The 1-hour and 24-hour concentration of 

 

 
28 Emissions density data are available by census area unit at www.envirolink.govt.nz/PageFiles/31/ 

Incentives%20for%20Air%20Quality%20Tool%20-%20Appendix%20H%20ESESM.pdf 

29

 NZTA (2013).  Ambient air quality (nitrogen dioxide) monitoring network - Annual report 2007 to 2012, NZ 

Transport Agency, October 2013, available at www.nzta.govt.nz 

30

 NZTA (2014d).  Transport-related air quality monitoring system (TRAMS), NZ Transport Agency, available at 

www.air.nzta.govt.nz   

31

 NZTA (in prep).  Guide to assessing air quality impacts from state highway projects, NZ Transport Agency, pending 

32

 MfE (2009).  Good practice guide for air quality monitoring and data management, Ministry for the Environment, 

April 2009, available at www.mfe.govt.nz 

http://www.nzta.govt.nz/
http://www.air.nzta.govt.nz/
http://www.mfe.govt.nz/
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nitrogen dioxide can be estimated based on the annual average measured by passive diffusion tubes as 

follows: 

99.9
th

 percentile 1-hr NO
2

 = (2.31 x annual mean NO
2

) + 28   equation 1 

maximum 24-hr NO
2

 = (0.694 x 99.9
th

 percentile 1-hr NO
2

) – 2.5 equation 2 

These equations are based on monitoring undertaken in Auckland
33

.  However, they are expected to be 

applicable in other New Zealand locations. 

 

5.3 Combining background air quality data with the 

results of dispersion modelling for PM
10

 

For long-term (annual) averaging times, simple addition of the background air quality and the predicted 

contribution of nearby roads to ambient concentrations is appropriate to estimate cumulative effects. 

However, for short-term concentrations, the location and timing of elevated background concentrations 

may not coincide with high concentrations from roads.  This is particularly important for PM
10

 which 

tends to be dominated by emissions from domestic heating sources.  This means that, for short-term air 

quality criteria, simple addition of the maximum road contribution to peak background concentrations 

can overestimate cumulative concentrations. 

To address these issues, the Auckland background guide
34

 and the MfE good practice guide
35

 recommend 

that the best predictive technique is to use 1-hour, sequential representative ambient air quality 

monitoring data, and then add the hour-by-hour predicted concentrations.  This method is 

recommended for Transport Agency assessments where the addition of the maximum road contribution 

to peak background values of PM
10

 (either measured or default values) exceeds short term air quality 

assessment criteria. 

 

5.3.1 Recommended method for estimating cumulative PM
10

  

For situations where a detailed assessment of background PM
10 

is required, the procedure is as follows: 

 The nearby road contribution should be estimated in accordance with the Transport Agency’s Guide 

to assessing air quality impacts from state highway projects
36

 or Guide to road dispersion models
37

.  

A representative ambient monitoring site should be selected. The assessment needs to justify the 

choice of representative monitoring site by considering the following parameters: 

o Local topography and meteorology 

o Traffic volumes and distance to roads 

 

 
33

 NIWA (2010).  A regression approach to assessing urban NO
2

 from passive monitoring – Application to the 

Waterview Connection. NIWA client report AKL-2010-023 prepared for NZTA, June 2010 

34

 Auckland Council (2014).  Use of background air quality for resource consent applications. prepared by Emission 

Impossible Ltd, June 2014, available at www.aucklandcouncil.govt.nz 

35

 MfE (2008).  Good practice guide for assessing discharges to air from land transport,  Ministry for the Environment, 

June 2008, available at www.mfe.govt.nz 

36

 NZTA (in prep).  Guide to assessing air quality impacts from state highway projects, NZ Transport Agency, pending 

37

 NZTA (in prep).  Guide to toad dispersion models, NZ Transport Agency, pending 

http://www.aucklandcouncil.govt.nz/
http://www.mfe.govt.nz/
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o Likely emissions from domestic heating (related to population density and housing 

characteristics)
38

 

o Location of any significant industrial emissions sources. 

 If there are no representative ambient monitoring sites, pre-project monitoring may be required as 

discussed in section 5.2. 

 1-hour background concentrations from the representative ambient monitoring site for the 

assessment year should be added to the hour-by-hour predicted nearby road contribution for the 

same year.  This process should be repeated if data from more than one site is being used (for 

example, if there are multiple or no representative sites or for sensitivity analyses). 

 The predicted cumulative concentrations should be compared with the appropriate assessment 

criteria. Section 2.3 provides guidance on assessment criteria. 

It is very important to note that this approach requires the use of meteorological data for the same year 

as the ambient air quality monitoring data.  This, in turn, may necessitate additional meteorological 

monitoring (in the case of pre-project monitoring) and/or the generation of a meteorological dataset for 

the appropriate monitoring period. 

 

5.4 Combining background air quality data with the 

results of dispersion modelling for NO
2

 

Ambient air contains around 78 per cent nitrogen.  The combustion of any fuel in the presence of air 

therefore, results in the formation of nitrogen oxides (NO
x

).  The NO
x

 from motor vehicles principally 

consist of nitric oxide (NO) and NO
2

.  Nitric oxide is the dominant species and is generally accepted to be 

a high proportion of the total NO
x

 that leaves the vehicle’s tailpipe.  With respect to human health, NO
2

 is 

the pollutant of most concern. 

The ratio of NO to NO
2

 emissions from individual vehicles can, however, vary significantly.  Petrol 

vehicles emit approximately three percent NO
2

 (by volume) in exhaust whereas diesel cars typically emit 

between 11 to 55 per cent NO
2

 depending on the emission control technology
39

.  The proportion of NO
2

 

contained in vehicle exhaust is increasing with changes in the vehicle technology.  In Europe, the 

proportion of NO
2

 increased on average from around six per cent in 1997 to 14 per cent in 2006
40

.  No 

specific data currently exist on trends in the proportion of NO
2

 in exhausts for typical New Zealand 

vehicles. 

After being emitted from the vehicle exhaust NO reacts with ozone (O
3

) in the atmosphere to form NO
2

 

and oxygen according to equation 3. 

NO + O
3

 → NO
2

 + O
2    

  equation 3 

In practice, the reaction of NO to NO
2

 is limited by: 

 the amount of O
3

 available in the atmosphere; 

 the rate of mixing of O
3

 in the atmosphere with the plume of gases discharging from the tailpipe; 

 

 
38 Emissions density data are available by census area unit at www.envirolink.govt.nz/PageFiles/31/ 

Incentives%20for%20Air%20Quality%20Tool%20-%20Appendix%20H%20ESESM.pdf 

39

 Grice et al. (2009).  Recent trends and projections of primary NO
2

 emissions in Europe, S Grice, J Stedman, A Kent, M 

Hobson, J Norris, J Abbott, & S Cooke, Atmospheric Environment 43(13), 2154-2167 

40

 Carslaw et al. (2011).  Trends in NO
X

 and NO
2

 emissions and ambient measurements in the UK, Report prepared for 

DEFRA by D Carslaw, S Beevers, E Westmoreland, M Williams, J Tate, T Murrells, J Stedman, Y Li, S Grice, A Kent & I 

Tsagatakis, July 2011, available from www.defra.gov.uk 

http://www.defra.gov.uk/
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 the rate of the chemical reaction; and 

 the rate of the reverse reaction (from NO
2

 back to NO). 

The above factors mean that concentrations of NO
2

 are normally less than NO (except at very low 

concentrations). 

There are a number of methods for estimating the downwind conversion of NO to NO
2

.  However, in 

practice, the accuracy of these methods is limited by the availability of accurate input data. 

For assessment of cumulative NO
2

 concentration, the type of background data that is required depends 

on the method for estimating conversion of NO to NO
2

. 

 

5.4.1 Recommended methods for estimating cumulative NO
2

 

The simplest approach for assessment of cumulative NO
2

 is to use measured background concentrations 

combined with the contribution of nearby roads estimated using the Transport Agency’s Air quality 

screening model
41

 or equation 4: 

 Annual average NO
2

 (µg/m
3

) = 0.00077 × AADT × d
-0.65

  equation 4 

Where: 

d=distance from edge of traffic lane to the nearest highly sensitive receptor in metres 

AADT=annual average daily traffic at the project assessment year 

Equation 4 is based on a regression model developed by NIWA for the Transport Agency
42

. 

The regression model provides a useful tool for estimation of realistic cumulative NO
2

 concentrations 

because: 

 it is based on actual New Zealand measurements of ambient NO
2

. 

 it does not require any information about the ratio of NO
2

 in exhaust, which is not available for the 

New Zealand fleet. 

 it does not require complex atmospheric chemistry modelling, or assumptions about the rate of 

conversion of NO to NO
2

 which are based on overseas data. 

 the equation is also easy to use. 

However, the regression model is not sensitive to changes in speed or fleet composition and may 

under-predict in highly localised hotspots such as intersections or deep street canyons
43

.  For detailed 

assessments and comparison of options, dispersion modelling of NO
x

 emissions is likely to be required.  

The following sections provide two conservative methods for assessment of the cumulative 

concentration of NO
2

 based on modelled NO
x

 concentrations. 

 

 

 
41

 NZTA (2014a).  Air quality screening model v2.0 and supporting technical reports, NZ Transport Agency, June 2014, 

available at air.nzta.govt.nz 

42

 NIWA (2010).  A regression approach to assessing urban NO
2

 from passive monitoring – Application to the 

Waterview Connection. NIWA client report AKL-2010-023 prepared for NZTA, June 2010 

43

 The Air quality screening model users’ notes (available at www.air.nzta.govt.nz) provide a conservative method for 

using the screening model (or the NIWA regression model) to assess the effect of intersections or complex networks. 

http://air.nzta.govt.nz/
http://www.air.nzta.govt.nz/
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Conservative method 

The most conservative method to estimate the cumulative NO
2

 concentration is to assume that all NO
X

 

from the modelled emission is NO
2

.  The predicted ground level concentration of NO
2

 is therefore: 

[NO
2

] = [NO
x

]
mod

 + [NO
2

]
bkd

      equation 5 

 Where: 

[NO
2

]
bkd

  =  background nitrogen dioxide (NO2) 

[NO
x

]
mod

 = is the nitrogen oxides concentration at the receptor estimated from the 

modelled nitrogen oxides emissions. In this very conservative screening 

approach, all NO
x

 is assumed to be NO
2

. 

Proxy NO
2

 method 

Where the conservative method predicts unacceptable concentrations, the ‘proxy NO
2

’ methodology is 

recommended
44

.  This method avoids ‘double counting’ of background NO
2

 and background ozone. 

The method assumes that all NO is converted into NO
2

, but that the process is limited by the availability 

of ozone: 

[NO
2

] = [NO
x

]
mod

 x F(NO
2

) + [Proxy NO
2

]      equation 6 

Where:  

[Proxy NO
2

] =  combined NO2 with ozone (as NO2 equivalents) from a suitable background 

monitoring site (a default value is provided in table 5) 

[NO
x

]
mod

 = is the nitrogen oxides concentration at the receptor estimated from the 

modelled nitrogen oxides emission from nearby roads 

F(NO
2

)  =  is the mass fraction of NO2 in the nitrogen oxides emissions from the source.  

For motor vehicle emissions F is expected to be 5% to 15%. 

Default values for combined NO
2

 with ozone [Proxy NO
2

] as NO
2

 equivalents have been derived for 

Auckland based on monitoring data from sites where these pollutants were monitored concurrently.  

This is discussed further in the Auckland background guide
45

. 

The Auckland values are considered appropriate for other locations in New Zealand.  The Auckland 

values are based on monitoring at an urban site (Kingsland), a rural site (Patumahoe) and a coastal 

background site (Musick Point).  The maximum proxy NO
2

 concentration at each of these sites was 

similar, because the maximum concentration is limited by the available ozone.  There is no evidence of 

significant photochemical production of ozone at these sites (or other sites around New Zealand), so the 

availability of ozone is limited by the concentration of ozone in air moving onto New Zealand off the 

oceans. 

Ambient monitoring of ozone at Baring Head demonstrates that this background concentration of ozone 

varies seasonally, but levels are stable from year to year
46

.  It appears reasonable to assume this is the 

case in other parts of New Zealand. 

 

 
44

 The ‘proxy NO
2

’ method is described in the Auckland Council background guide, Auckland Council (2014). 

45

 Auckland Council (2014).  Use of background air quality for resource consent applications. prepared by Emission 

Impossible Ltd, June 2014, available at www.aucklandcouncil.govt.nz 

46

 Baring Head ozone data is available from the World Data Centre for Greenhouse Gases at http://ds.data.jma.go.jp/ 

gmd/wdcgg/cgi-bin/wdcgg/download.cgi?index=BHD541S00-NIWA&param=200612120622&select=inventory 

http://www.aucklandcouncil.govt.nz/
http://ds.data.jma.go.jp/gmd/wdcgg/cgi-bin/wdcgg/download.cgi?index=BHD541S00-NIWA&param=200612120622&select=inventory
http://ds.data.jma.go.jp/gmd/wdcgg/cgi-bin/wdcgg/download.cgi?index=BHD541S00-NIWA&param=200612120622&select=inventory
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Default values for proxy NO
2

 are provided in table 5 which follows. 

Table 5:  Default background concentration of NO
2

 combined with ozone as NO
2

 equivalents [proxy 

NO
2

] 

 Location 24-hour average (µg/m
3

)  1-hour average (µg/m
3

) 

Total NO
2

 + O
3 

 [Proxy NO
2

]
 

Everywhere in 

New Zealand 
75 95 
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Glossary 

Terms Description 

AADT Annual average daily traffic flow in vehicles per day, usually required for the opening year 

of the project but also for design year in detailed assessments. 

AAQG Ambient air quality guidelines (Ministry for the Environment) 

Airshed An area designated by regional councils for the purposes of managing air quality and 

gazetted by the Minister for the Environment. 

AQNES National Environmental Standards for Air Quality, which set standards for ambient air 

quality for key air pollutants to protect health.  The AQNES apply to any location outdoors 

where people are likely to be exposed.  The full title is Resource Management (National 

Environmental Standards for Air Quality) Regulations 2004
47

. 

Background air quality Background air quality is the level of contaminant across the airshed from all sources.  

This includes contributions from natural sources (eg volcanoes, forest fires, wind-blown 

dust, etc) and from anthropogenic sources such as industry, domestic heating and 

‘remote’ roads. 

Busy local roads Busy local roads are any roads with AADT greater than 20,000 vehicles per day. 

Census area unit Statistics New Zealand classified areas, which either define, or aggregate to define 

regional councils, territorial authorities, urban areas and statistical areas. 

Concentration The amount of a substance in a mixture.  The concentration is usually proportional to the 

observable intensity of effects.  For air pollution, concentration is reported as either a 

volumetric measure (eg parts per million PPM) or as a mass measure (eg micrograms per 

cubic metre µg/m
3

). 

Continuous monitoring Air quality monitoring undertaken by continuously collecting and measuring airborne 

gases or particles using a vacuum source in order to (usually) demonstrate compliance 

with an applicable regulation (eg a chemiluminescent NO
2

 analyser). 

Emission The release of a substance (eg an air pollutant) from a source, (eg transport, industry or 

domestic fires).  Emissions are often expressed in units per activity (eg grams per 

kilometre driven g/km or grams per kilogram fuel burnt g/kg). 

ESR screen The first level of assessment required in a project’s life.  It is undertaken during the 

indicative business case to highlight potential air quality risk factors associated with the 

option under consideration.  All roading projects are expected to undergo an ESR screen. 

An ESR screen consists of completing a simple checklist of basic questions.  It is quick and 

can be easily undertaken by non-specialists. 

It is generally equivalent to the old Tier 1 risk assessment in the Transport Agency’s draft 

Guide to assessing air quality effects for state highway asset improvement projects
48

. 

Exceedance An occasion when the concentration of an air pollutant exceeds a standard or permissible 

measurement. 

 

 
47

 MfE (2011).  Resource management (national environmental standards relating to certain air pollutants, dioxins, and 

other toxics) regulations 2004, including the 2011 amendments, Ministry for the Environment, September 2004, 

available at www.mfe.govt.nz 

48

 NZTA (2012).  Guide to assessing air quality effects for state highway asset improvement projects, version 0.6, 

DRAFT, NZ Transport Agency, September 2012. 

http://www.mfe.govt.nz/


Page 29 

Background air quality guide 

Existing air quality Existing air quality is the air quality now.  For the purposes of this guide it is the sum of 

background air quality and the nearby road contribution. 

Link In a road network, a portion of a road between two intersections, junctions, interchanges 

or nodes.  Its basic characteristics are length, vehicle speeds, travel times and number of 

lanes. 

MfE Ministry for the Environment 

MoT Ministry of Transport 

Nearby roads Nearby roads are any state highways within 100 metres and any busy local roads within 

50 metres. 

NO
X

 Nitrogen oxides, the collective term for air pollutants containing a mixture of nitrogen and 

oxygen. 

NO Nitric oxide 

NO
2

 Nitrogen dioxide, an air pollutant produced from the combustion of fossil fuels used in 

transport.  NO
2

 can cause health effects such as retarded lung development in children 

and increased susceptibility to lung infections. 

NZTA The New Zealand Transport Agency is a Road Controlling Authority and the agency 

responsible for the building and operation of New Zealand’s state highway network, 

amongst other duties, since July 2008.  Previously state highways were managed by 

Transit New Zealand. 

Opening year The year in which the state highway improvement is completed and opened for public use. 

Passive monitoring Air quality monitoring undertaken by collecting airborne gases through a diffusion barrier 

onto a sorbent medium without the use of a vacuum source, eg diffusion tubes. 

Predicted air quality Predicted air quality refers to air quality in the future including background air quality and 

the nearby road component with or without project.  Refer section 3.2 for a more detailed 

definition. 

Preliminary technical 

assessment 

The second level of assessment required in a project’s life undertaken during the detailed 

business case. 

It is undertaken to indicate whether an air quality guideline or standard is likely to be 

exceeded by the preferred option/s under consideration by utilising the screening model.  

It is also used to scope the requirements of a full technical assessment (if required). 

It is generally equivalent to the old Tier 2 screening assessment in the Transport Agency’s 

draft Guide to assessing air quality effects for state highway asset improvement projects
49

. 

PM
10

 Fine particulate matter less than 10µm in diameter, an air pollutant produced from the 

combustion of fossil fuels, primarily diesel, used in transport.  PM
10

 can cause serious 

health effects such as increased cardio-respiratory illness and premature death.  Although 

PM
2.5

 is of increasing concern, because its emissions relate more directly to observed 

health effects, PM
10

 is commonly used in air quality assessments as it is covered by an 

AQNES and more comprehensive monitoring records exist. 

Receptor A location where any person may be exposed to pollution from the road for 1-hour or 

more, irrespective of whether or not that person is considered to be sensitive to the 

effects of air pollution eg an industrial or commercial building. 

 

 
49

 NZTA (2012).  Guide to assessing air quality effects for state highway asset improvement projects, version 0.6, 

DRAFT, NZ Transport Agency, September 2012. 
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Remote road Remote roads are any roads that are not defined as ‘nearby’ roads 

RMA Resource Management Act 1991, whose purpose is to promote the sustainable 

management of natural and physical resource. 

Sensitive receptor A location where people or surroundings may be particularly sensitive to the effects of air 

pollution eg retirement villages, aged care facilities, hospitals, schools, early childhood 

education centres, marae, other cultural facilities, and sensitive ecosystems. 

Technical assessment The third level of assessment required in a project’s life to provide a comprehensive 

assessment of the likely air quality impacts associated with the final design of the project. 

A technical assessment utilises modelling of traffic, emissions and dispersion patterns to 

predict the air quality impacts from the proposed project.  A dedicated air quality 

monitoring campaign may also be required in order to confirm existing background air 

quality.  It is a complex exercise and can only be undertaken by air quality technical 

specialists. 

It is generally equivalent to the old Tier 3 detailed assessment in the Transport Agency’s 

draft Guide to assessing air quality effects for state highway asset improvement projects
50

. 

Territorial authority A city or district council 

µg Microgram, a millionth of a gram 

µm Micrometre, a millionth of a metre 

WHO World Health Organisation 

With project The predicted air quality risk for each link affected by the project at both the predicted 

opening year and the design year, with the project implemented. 

Without project The predicted air quality risk for each link affected by the project at both the predicted 

opening year and the design year, assuming no alterations are made to the existing road. 

 

 

 
50

 NZTA (2012).  Guide to assessing air quality effects for state highway asset improvement projects, version 0.6, 

DRAFT, NZ Transport Agency, September 2012. 
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Appendix 1:  Regional maps 
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Figure A1-1:  Default values for 24-hour PM
10

 in Northland 
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Figure A1-2:  Default values for 24-hour PM
10

 in Auckland Region 
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Figure A1-3:  Default values for 24-hour PM
10

 in Waikato Region 
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Figure A1-4:  Default values for 24-hour PM
10

 in Bay of Plenty Region 



Page 36 

Background air quality guide 

 

Figure A1-5:  Default values for 24-hour PM
10

 in Gisborne Region 
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Figure A1-6:  Default values for 24-hour PM
10

 in Taranaki Region 
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Figure A1-7:  Default values for 24-hour PM
10

 in Manawatu-Wanganui Region 
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Figure A1-8:  Default values for 24-hour PM
10

 in Hawke’s Bay Region 
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Figure A1-9:  Default values for 24-hour PM
10

 in Wellington Region 
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Figure A1-10:  Default values for 24-hour PM
10

 in Marlborough, Nelson and Tasman Regions 
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Figure A1-11:  Default values for 24-hour PM
10

 in Canterbury and West Coast Regions 
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Figure A1-12:  Default values for 24-hour PM
10

 in Otago Region 
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Figure A1-13:  Default values for 24-hour PM
10

 in Southland Region 
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Appendix 2:  Method for determination of 

default background values  

This section summarises the methods that were used to develop the default values provided by this 

guidance.  Further detailed information is provided in the technical background report (EIL 2012)
51

. 

 

A2.1 Source data 

Summary monitoring data for PM
10

 and NO
2

 (to 2010) were sourced from: 

 relevant regional councils, 

 the Ministry for the Environment (MfE) website
 52

 

 The Transport Agency’s national (NO2) passive monitoring network from 2007 – 2011, 

 The Transport Agency’s Transport-related air quality monitoring system (TRAMS)
53

 and 

 the Updated Health and Air Pollution in New Zealand (HAPINZ) Study
54

 

Data were gathered and assessed for the period 2005 to 2010.  However, in some instances, data from 

pre-2005 has been included if no other data were available for the area. 

Years with less than 75% valid data have not been used in the analysis.  Some elevated concentrations of 

24-hour PM
10

 relating to exceptional events and/or outliers were removed for the reasons stated
55

. 

 

A2.2 PM
10

 

Annual PM
10 

Default annual background PM
10

 values were estimated by census area unit as follows: 

 For census area units where monitoring data were available; - 

 The average of all available years of data was used to estimate a default background annual 

average. 

 For census area units where monitoring data were not available; - 

 The estimated annual PM
10

 provided in the exposure model in the Updated Health and Air 

Pollution in New Zealand (HAPINZ) Study
56

 was used for each census area unit. 

 

 
51

 EIL (2012).  Background air quality for NZ Transport Agency state highway assessments, Technical report prepared by 

Emission Impossible Ltd for NZ Transport Agency, July 2012, available at air.nzta.govt.nz 

52

 Summary monitoring data by airshed at http://www.mfe.govt.nz/laws/standards/airsheds/ , accessed February 2012 

53 

NZTA (2014d).  Transport-related air quality monitoring system (TRAMS), NZ Transport Agency, available at 

www.air.nzta.govt.nz 

54

 Kuschel et al. (2012).  Updated Health and Air Pollution in New Zealand Study , G Kuschel, J Metcalfe., E. Wilton, J 

Guria, S Hales, K Rolfe & A Woodward for Health Research Council of New Zealand, Ministry of Transport, Ministry for 

the Environment and NZ Transport Agency, March 2012, available at www.hapinz.org.nz 

55

 EIL (2012).  Op. cit. 

56

 Kuschel et al. (2012).  Op. cit. 

http://www.air.nzta.govt.nz/
http://www.mfe.govt.nz/laws/standards/airsheds/
http://www.air.nzta.govt.nz/
http://www.hapinz.org.nz/
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24-hour PM
10

 

Default background concentrations for PM
10

 are defined for all airsheds in New Zealand, and are also 

defined for each census area unit in New Zealand in the maps and supporting spreadsheet. 

Generally, the (monitored or default) PM
10

 value was assigned to the entire airshed
57

.  In cases where there 

were multiple monitoring sites within an airshed, PM
10

 values were assigned by census area unit as 

described in EIL (2012)
58

. 

Default 24-hour background PM
10

 values were then estimated by census area unit or airshed as follows: 

 Where monitoring data were available; 

 The 2nd highest measured value (ie, the 99.9%ile) averaged over the available years of data was 

used. 

 This provides some ‘smoothing’ for inter-annual variation and is relatively conservative. 

 Where monitoring data were not available (outside Auckland); 

 The estimated annual PM
10

 provided in the exposure model in the Updated Health and Air 

Pollution in New Zealand (HAPINZ) Study was used for each census area unit
59

. 

 Then 24-hour PM
10

 was estimated from the national peak to mean PM
10

 correlation of annual 

versus 24-hour PM
10

 (R
2

 = 0.8) for each census area unit
60

. 

 Where monitoring data were not available (Auckland); 

 The estimated annual PM
10

 provided in the exposure model in the Updated Health and Air 

Pollution in New Zealand (HAPINZ) Study for each census area unit
61

. 

 Then 24-hour PM
10

 was estimated from the Auckland peak to mean PM
10

 correlation of annual 

versus 24-hour PM
10

 (R
2

 = 0.7) for each census area unit
62

. 

The correlations are based on actual monitoring data and described in detail in EIL (2012)
63

. 

 

A2.3 Nitrogen dioxide 

Annual NO
2

 

Any relevant background monitoring sites (ie, at least 100 metres from a state highway and 50 metres 

from a busy local road) were identified from the Transport Agency’s national NO
2

 passive monitoring 

network, regional council monitoring sites, and the Transport Agency’s continuous monitoring sites.  

Available data were screened to remove any years with less than 75% valid data. 

 

 
57

 Airshed boundaries do not necessarily align with census area unit boundaries.  The procedure and assumptions for 

assigning census area units to airshed is described in EIL (2012). 
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 EIL (2012).  Background air quality for NZ Transport Agency state highway assessments, Technical report prepared by 

Emission Impossible Ltd for NZ Transport Agency, July 2012, available at air.nzta.govt.nz 

59

 Kuschel et al. (2012).  Updated Health and Air Pollution in New Zealand Study , G Kuschel, J Metcalfe., E. Wilton, J 

Guria, S Hales, K Rolfe & A Woodward for Health Research Council of New Zealand, Ministry of Transport, Ministry for 

the Environment and NZ Transport Agency, March 2012, available at www.hapinz.org.nz 
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 See supporting spreadsheets for further detail. 

61

 Kuschel et al. (2012).  Op. cit. 

62

 See supporting spreadsheets for further detail. 

63

 EIL (2012).  Op .cit. 

http://www.air.nzta.govt.nz/
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Annual averages from 30 background monitoring sites were collated and reviewed to determine default 

background concentrations as described in EIL (2012).  The default values are conservative values which 

represent the likely maximum background concentration of NO
2

. 

The conservatism of the default values, in combination with the screening model outputs, has been 

validated based on comparison with results from the Transport Agency’s national passive monitoring 

network at 18 locations around New Zealand. 

 

1-hour NO
2

 

There are limited continuous monitoring data for NO
2

 outside Auckland.  Because of this limitation, 

background values for 99.9
th

 percentile 1-hour NO
2

 were calculated from the default annual average value 

using the following empirical equation
64

. 

99.9
th

 percentile 1-hr NO
2

 = (2.31 x mean NO
2

) + 28   equation 1 

The calculated 99.9
th

 percentile 1-hour NO
2

 concentration was then compared to the measured 

concentrations (averaged over the available years of data) at any available continuous monitoring sites.  

This comparison showed good agreement and confirmed that the calculated 1-hour NO
2

 was at least as 

conservative as the measured NO
2

 concentration with the exception of Pukekohe which is classified as a 

secondary urban area. 

The default values are therefore: 

 calculated from the annual average default using formula 1, with the exception of;  

 the secondary or minor urban area value, which is based on the measured 99.9
th

 percentile 1-hour 

NO
2

 value (averaged over the available years of data) from Pukekohe. 

 

24-hour NO
2

 

Default 24-hour background NO
2

 values were estimated using the empirical equation:  

maximum 24-hr NO
2

 = (0.694 x 99.9th percentile 1-hr NO
2

) - 2.5 equation 2 

The calculated 24-hour NO
2

 concentration was compared to the measured concentrations at any available 

background monitoring sites.  This comparison showed good agreement and confirmed that the 

calculated 24-hour NO
2

 was at least as conservative as the measured NO
2

 concentration. 
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 NIWA (2010).  A regression approach to assessing urban NO
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 from passive monitoring – Application to the Waterview 
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