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18. Air 
The Project Air quality team prepared an Air Quality Assessment Report for the Project, which is 
included in Volume 3 (Part 1). The Report provides an assessment of air quality effects associated 
with the construction and operation of the Project. The Report considers the impacts of vehicle 
emissions and effects of road construction on nearby residential receptors, and recommends 
mitigation measures where effects are potentially significant. 

A detailed description of the existing air quality environment in the Project area and the 
assessment framework and methodology used are provided in the Air Quality Assessment Report. 
The following is a summary of the issues and potential effects identified in the Report.  

This summary and the Report subsequently inform the recommended mitigation contained in 
Section 28 and will inform the Project conditions. 

18.1 Existing air quality environment 

The Project area is largely rural in nature with farming and forestry activities predominating. The 
Air quality team assessed the background ambient air quality along the alignment assuming air 
quality will be better than that measured in the Warkworth and Auckland urban areas, ie without 
the peak concentrations of air contaminants observed in urban areas. The reviewed data indicates 
background concentrations in the Project area will be better than those shown in Table 18-1: 

Table 18-1: Background contaminant concentrations for urban areas 

Contaminant Background concentrations 

Particulate matter smaller than ten microns (PM10) <20 µg/m3 24-hour average 

Particulate matter smaller than 2.5 microns (PM2.5) <10 µg/m3 24-hour average 

Carbon monoxide (CO) <1 mg/m3 1-hour average 

Nitrogen dioxide (NO2) <20 µg/m3 annual average 

There is a relatively low density of residential use in the vicinity of the Project throughout many of 
the Sectors, although there are some dwellings that will be relatively close to construction activities 
and the alignment once operational. Dwellings within the designation boundary will be purchased 
by the NZTA. Therefore, these dwellings have not been considered as potentially affected in the Air 
Quality Assessment Report. 

The Project area environment is characterised by: 

· Hilly terrain requiring a series of cuts and fills for road construction; 
· All Sectors other than the Moirs Hill Road Sector have residences within 200 m of the 

designation boundary and are therefore considered potentially sensitive to the construction 
and operational air quality effects of the Project; 

· Prevailing winds are from the west to south-west sector, with winds above 5 m per second 
likely around 30% of the time. Strong winds are predominantly from that direction; and 
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· Strong winds over 10 m per second are likely to be infrequent at around 2% of the time. 

Further information regarding topography and meteorological conditions within the Project area 
and the relationship of these factors to ambient air quality is provided in the Air Quality 
Assessment Report. 

18.1.1 Sensitive receptors 

Highly sensitive air pollution land uses (HSAPLUs) include residential houses, hospitals, early 
childhood centres and schools113. Table 18-2 below indicates the number of residences within 200m 
of the indicative alignment, for assessing operational effects, and within 200m of the construction 
area, for assessing construction effects (refer to the C series drawings in the Drawing Set in 
Volume 4).  

Genesis Aquaculture, a commercial fish farm, is located near the Perry Road Sector of the Project 
and has the potential to be sensitive to the effects from the construction and operation of the 
motorway. 

 
Figure 18-1: Location of Genesis Aquaculture in relation to the indicative alignment 
and proposed designation 

Genesis Aquaculture is located within 50m of the Kauri Eco Viaduct, 60m east of the earthworks, 
and the closest pond is approximately 15m from the designation boundary, as shown in Figure 
18-1. The Freshwater Ecology Assessment Report assesses the potential for the fish farming 
operation to be affected by air discharges. That report concludes that the fish currently in the 
ponds are not sensitive to suspended solids in the pond as may result from dust deposition during 
construction.  

                                                
113  Refer Section 3.1 of the Air Quality Assessment Report. 
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The low level of predicted impact on ambient air quality relative to ambient air guidelines and 
standards (and being below significance criteria other than at one HSAPLU), the effects from the 
road operation will be less than minor. Accordingly, the Air quality team assessed the fish farm as 
not a highly sensitive receptor.  

The Terrestrial Ecology Assessment Report raised the potential issue of dust effects, particularly on 
the native flora and fauna within close proximity to the construction areas. The report generally 
considers the effects are of a temporary nature but it is apparent that some species and/or 
locations may be particularly sensitive to dust. Specific areas where a higher level of dust 
management is recommended are to be incorporated in the management plan. 

Table 18-2: Sensitive receptors near the Project alignment and construction areas 

Sector 
Number of residences 
within 200 metres of 
designation boundary 

Distance of nearest 
residence to 
designation boundary 
(m) 

Distance of nearest 
residence to current 
alignment (m) 

Distance of nearest 
residence to 
earthworks (m) 

Pūhoi Sector 24 31 117 50 

Hungry 
Creek Sector 9114 50 187 118 

Schedewys 
Hill Sector 8 17 184 142 

Moirs Hill 
Road Sector 0 n/a n/a n/a 

Perry Road 
Sector 18 7 140 125 

Carran Road 
Sector 

17 31 130 124 

Table 18-3 shows the number of dwellings within 200m of the designation boundary at access 
roads for construction yards (refer to Section 6 of this AEE for locations of indicative construction 
yards). 

Table 18-3: Houses within 200m of the designation boundary at access roads 

Yard access road number Number of residences within 200 m the 
Designation Boundary 

Distance of nearest 
residence to access road 
(m) 

1, 2 and 3 2 (east of alignment) 80 

4 3 (east of alignment) 90 

6a and 6b 2 (east of alignment) 120 

                                                
114  Note that a house is currently under construction in the vicinity of the proposed designation in this Sector. 
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Yard access road number Number of residences within 200 m the 
Designation Boundary 

Distance of nearest 
residence to access road 
(m) 

7 (via Moirs Hill Road) 8 (east of alignment) 17 

8 (via Moirs Hill Road) 5 (west of alignment) 120 

9 and 10 5 53 

11 and 12 (via Wyllie Road) 3 (east of alignment) 120 

11 and 12 (Wyllie Road) 1 (east of alignment) 35 

18.1.2 Topography and meteorology 

The topography of the Project area is predominantly hill country. Much of the Project area has 
slopes between 20% and 60% and some areas have slopes in excess of 60% (refer to Drawings 
ES-101 – ES-117 in Volume 4). Elevations through the Project area range from near sea level to 
360m. 

Wind speed and direction and rainfall are key determinants for the potential for impacts to occur 
from emissions during road construction and operation. Winds above 5 m per second will start to 
give rise to airborne dust from exposed surfaces, particularly after extended periods without 
rainfall. High wind speeds above 10m per second have the most potential for excessive dust if 
winds are blowing towards the direction of sensitive receptors. 

Light winds will have the effect of limiting dispersion of traffic discharges, resulting in higher 
concentrations of contaminants near the road. Strong winds result in greater dispersion of traffic 
emissions and lower concentrations. Strong winds during construction, will, however, result in a 
higher rate of dust entrainment and so have the potential to cause greater effects from dust during 
the construction phase of the Project. 

Meteorological monitoring indicates that the winds for the main earthworks season are similar to 
those for the whole year, with strong winds occurring predominantly from a westerly direction. The 
predominant wind directions are from the west and south-west.  

18.2 Assessment methodology and framework 

The Air quality team considered both the operational and construction effects of the Project on air 
quality. The assessment methods they used are based on national guidance from both the NZTA 
and the Ministry for the Environment. For the operational assessment the Air quality team used a 
tool specifically developed by the NZTA to output conservative estimates of the potential effects on 
air quality for indicator contaminants ie NZTA’s Tier 2 Screening Tool. 

The Air quality team assessment of construction effects has been informed by the construction 
methodology as outlined in Section 6 of this AEE. 

Construction dust effects were assessed by considering the Project location and the separation of 
the construction areas to HSAPLUs along the route, and the nature and extent of the construction 
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activities. Those activities within 200m of the construction area were considered by the Air quality 
team as being possibly affected by construction dust. The Air quality team recommend mitigation 
measures to ensure that any identified significant adverse effects are avoided. 

The Air quality team considered the potential effects of the Project by assessing the ‘with the 
Project’ and the ‘without the Project’ scenario on SH1. To do this the Project Transportation and 
Traffic team used emission factors for indicator contaminants developed using the Vehicle 
Emissions Prediction Model (VEPM), Version 5.1. These factors were integrated with the SATURN115 
traffic model to develop estimates of the mass emission of contaminants for comparing the effect 
on the road network if the Project did not proceed. 

18.2.1 Assessment criteria 

For operational effects, the air quality specialists took relevant assessment criteria from a range of 
sources, including ambient air quality standards and guidelines set nationally for managing air 
quality and threshold criteria to evaluate the level of risk to air quality resulting from land transport 
projects. 

The NZTA draft Guide to Assessing Air Quality Effects for State Highway Asset Improvement 
Projects promotes a three-tiered assessment approach as follows:  

· Tier 1: Risk assessment 
· Tier 2: Screening assessment 
· Tier 3: Detailed assessment 

The Tier 1 risk assessment dictates the level of detail required in the assessment (ie whether a Tier 
2 screening assessment or a Tier 3 detailed assessment is required) according to the risk. The 
NZTA has developed a document Checklist and Risk Assessment for Tier 1 Air Quality Social and 
Environmental Screening (SES) which considers the existing air quality in the Project area, likely 
exposure to potential discharges from the Project, and the level of emissions based on predicted 
AADT. The Air quality team completed the checklist for the Pūhoi to Wellsford RoNS and 
determined them to be low risk in terms of existing air quality, medium risk in terms of emissions 
based on AADT and high risk for exposure. They determined overall risk for the Project to be 
medium.  

The NZTA has also developed a web-based screening tool to assist with implementing the 
recommended approaches in the NZTA Guide. A Tier 2 assessment is a quantitative screening 
assessment to determine whether a project is likely to exceed threshold criteria in terms of 
contaminant emissions from vehicle traffic. The screening tool predicts the maximum ground level 
concentration (MGLC) of PM10, PM2.5 and NO2 at the nearest HSAPLU based on AADT, fleet 
composition and average speed.  

Using the Screening Tool, the NO2 threshold criteria is predicted to be exceeded at one HSAPLUs at 
466 SH1 for the new road, although the Project is slightly lower than the without Project scenario. 

                                                
115  Refer Section 2.2 of the Transportation and Traffic Assessment Report. 
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The criteria used to evaluate operational phase effects relevant to a Tier 2 assessment are: 

· NO2 guideline of 40mg/m3 annual average (WHO), threshold criteria 2 mg/m3 
· PM10 standard of 50mg/m3 24 hour average (NESAQ), threshold criteria 2.5 mg/m3 
· PM2.5 guideline of 25mg/m3 24 hour average (ARAQT), threshold criteria 1.25 mg/m3  

For construction effects relating to dust, the criterion for assessment is for “no objectionable or 
offensive effects from dust”. The assessment criterion is necessarily subjective but is in line with 
the MfE’s Good Practice Guide for Assessing and Managing the Environmental Effects of Dust 
Emissions and relevant provisions of the ARP:ALW. 

18.2.2 Traffic modelling and vehicle emission estimation 

Sections 2.2 and 3 of the Transportation and Traffic Assessment Report summarise the traffic 
modelling undertaken for this Project, the outputs of which were interpolated by the Air quality 
team to obtain data for the air quality assessment. They used the opening and design year for the 
assessment (2021 and 2031).  

The Air quality team used the base data relating to traffic for the assessment as follows:  

· A projected AADT for the Project for 2031 of 21,500 vpd south of the Pūhoi ramps and 
15,140 vpd north of the Pūhoi ramps; and 

· The projected percentage of HCVs was 13% of the fleet operating on the Project 
alignment. 

The Air quality team used the VEPM Version 5.1 to estimate mass emissions of contaminants 
emissions for the assessment of network effects. By default, the VEPM was also used for the Tier 2 
screening assessment for the Project because that model is incorporated into the NZTA Tier 2 
screening tool applied to the operational effects assessment. 

18.3 Construction air quality effects 

The potential effects of dust from construction are dependent on multiple variables including wind 
direction and strength, rainfall, the distance from the earthworks activity to potentially affected 
properties, the size and scale of earthworks and other activities, the number of vehicle movements 
and the nature of the surface material, including moisture content. 

The construction phase of the Project has the potential to generate dust particularly from 
earthworks, topsoil removal and spreading, cut and fill operations, and other activities involved in 
road construction such as access roads for construction yards and mobile crushing and blasting.  

18.3.1 Mobile rock crushing plant 

The rock crushing plant will have a capacity of up to 300tph and accordingly requires a resource 
consent for discharge to air. Dust will potentially be generated from the size reduction operation 
and the conveying of crushed materials. The potential for dust emissions will largely depend on the 
moisture content of the materials and the amount of fines present.  
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18.3.2 Effects on receptors 

The primary air quality effects resulting from construction is the potential for excessive dust 
deposits causing soiling of property and potentially contaminating roof water supplies. Excessive 
dust deposition can cause stress-related conditions for some residents. Dust can have effects on 
visibility, although this is typically near the source and does not pose an adverse effect beyond the 
immediate vicinity of the site.  

The assessment criterion for dust from the MfE Dust Guide and ARP:ALW relate to “no 
objectionable or offensive effects from dust beyond the boundary”. The means of determining 
whether dust is offensive or objectionable to the extent that there is an adverse effect relates to 
the Frequency, Intensity, Duration, Offensiveness and Location factors. 

The effects of dust from construction at HSAPLUs will be greatest immediately downwind under 
strong wind and dry conditions. The meteorology of the Project area indicates that strong winds 
are predominantly from the west, which would cause increased risk of dust deposition to 
residences to the east of the corridor. 

The nearest HSAPLU to the proposed earthworks is 50m distant and located at 466 SH1 (refer to 
Drawings C101 –C117 in Volume 4), the same nearest receptor as for operational effects. Activities 
close to this HSAPLU include: 

· Earthworks associated with the construction of the southbound and northbound Pūhoi 
ramps, and the alignment itself; 

· An area of possible blasting to the south; 
· Construction traffic on Yard access roads 1, 2 and 3 (around 540 two way vehicle 

movements per day at peak); and 
· The operation of construction yard 2 and bridge staging area 3. 

The residence at 466 SH1 is to the east of the alignment and is therefore, subject to potentially 
significant adverse effects of dust from the prevailing winds and the strongest winds, those greater 
than 10 m per second. The next closest HSAPLU is the Hungry Creek Arts School, 90m from the 
road works, and the remaining HSAPLUs are more than 100 m distant from construction areas and 
are less likely to be significantly affected by dust deposition, particularly given the application of 
good practice management discussed in Section 18.5 of this AEE. 

The nearest residence to the edge of any blasting areas is number 20 Pūhoi Close, which about 
150m away. This blasting location is also the nearest potential site to any HSAPLU where the 
mobile crushing plant could be operated.  

There is the potential for dust to be generated from the mobile crusher, which incorporates size 
reduction and conveying of crushed materials. The Air quality team recommend industry standard 
dust control measures for the rock crusher to avoid excessive dust discharges. Dust control 
systems may include watering systems for dust suppression and/or enclosure and extraction to 
specific air pollution control systems for particulate matter removal, such as to a water scrubber or 
baghouse filtration system. 
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There are two houses (99 and 101 Moirs Hill Road) located less than 20m from yard access road 7 
(off Moirs Hill Road), that will have up to 160 HCV movements each way per day for an estimated 
construction period of 4.5 years (Drawing C-107). One other HSAPLU located at 12 Wyllie Road 
(Drawing C-115in Volume 4), which provides access to yards 11 and 12 is located about 35m from 
the roadway. Peak construction traffic is around 400 two-way vehicle movements per day for a 
construction period of 4.5 years. The Air quality team assess dust from construction traffic for 
these three properties as potentially significant, and mitigation is required. This mitigation is likely 
to be in the form of chip seal along the upgraded section of Moirs Hill Road and potentially of a 
section of Wyllie Road. 

Susceptibility to effects of dust from road construction will decrease with distance from the road 
works. Properties with a separation distance of more than 200m will experience no more than 
minor impacts, even without mitigation measures for dust management.  

Construction dust effects have the potential to impact on the Genesis Aquaculture facility from dust 
deposition into fish ponds some 60m from the construction area. The Freshwater Ecology 
Assessment report concludes that the fish are not sensitive to dust deposition into fish ponds some 
60m down the prevailing wind direction from the construction area. However, due to the proximity 
of the fish ponds to the construction area, dust nuisance may still be a concern for the fish farm 
operation. Mitigation, such as wind protection fencing, may be appropriate for earthworks activities 
upwind of the ponds. 

The Terrestrial Ecology Assessment Report raises the potential issue of dust effects, particularly on 
the native vegetation and some fauna within close proximity to the construction areas. The 
Terrestrial Ecology report considers the effects are generally of a temporary nature and generally 
manageable through dust suppression measures to mitigate effect. Particularly sensitive areas of 
flora and fauna have been identified in the Terrestrial Ecology Assessment Report and these areas 
will be identified in the management plan as areas where additional measures such as wind 
protection fencing may also be appropriate. 

Further recommended mitigation measures and the development of a management plan are 
discussed in Section 18.5 of this AEE. 

18.4 Operational air quality effects 

As recommended in the MfE Transport Guide, the indicator contaminants for transport effects and 
the pollutants of most concern are CO, PM10 and oxides of nitrogen (NOX). The MfE Transport 
Guide states that if the assessment of these indicator contaminants are is within relevant 
assessment criteria, then there is reasonable confidence that levels of other traffic related 
pollutants will also be acceptable. The NZTA Guide (2012) and the Tier 2 Screening Tool also 
include criteria for assessing PM2.5, but exclude CO. CO has been consistently shown to comply 
with the NZAAQGs except in the vicinity of roadways with high AADT and significant congestion, 
such as Khyber Pass116. The Project is not expected to have high AADT or significant congestion 
therefore CO was not directly considered by the Air quality team. 

                                                
116  Refer Section 6.1 of the Air Quality Assessment Report. 
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For the two HSAPLUs most likely to be affected by the Project operation, 466 SH1 and the Hungry 
Creek Arts School, the operation of the Project will result in a small decrease in effects on air 
quality compared to if the Project did not proceed. This reduction is due to their proximity to the 
Project cumulatively with their proximity to the existing SH1. 

Given the separation distance to HSAPLUs for the remainder of the indicative alignment, the effects 
of the operational phase of the Project will be less than minor, particularly when considered with 
the background air quality.  

Based on the NZTA Screening Tool, even for a dwelling located 5m from the road edge, air quality 
guidelines and standards would still be met when considered cumulatively with the background air 
quality, indicating that properties would not be significantly adversely affected by an alignment 
change.  

18.4.1 Network effects 

The operation of the Project will reduce traffic on the existing SH1, which will be a benefit to the 
existing, higher density of HSAPLUs along this route. Without the Project all traffic would continue 
to travel on SH1, leading to increased traffic and congestion along that route, particularly at 
Warkworth. This would result in consequential increases in emissions and therefore exposure to air 
contaminants in the town. The relative differences in the mass emissions from motor vehicle 
contaminants travelling through the town for the ‘with the Project’ and ‘without the Project’ 
scenarios were compared in order to quantify the potential impact of not having the Project. 

Total mass emissions predicted to be discharged from the Project are comparable to those 
predicted along SH1 in the ‘with Project’ scenario. The overall traffic discharges are predicted to 
increase in the region, but will be divided more or less equally between the existing SH1 and the 
Project. Consequently, the ‘with Project’ scenario will result in overall reductions in contaminant 
levels at HSAPLUs near the roads compared to ‘without the Project’. Predicted mass emissions for 
the Project are similar for both 2021 and 2031, likely due to the increased AADT on the Project 
alignment being offset by predicted reductions in emissions per vehicle kilometre over time. 

The mass emission estimations do not provide actual concentrations of contaminants at particular 
locations, but the approach does provide an indicative assessment of the effects for the two 
scenarios by estimating the total mass of pollutants likely to be discharged to atmosphere. 
Differences in the discharge rates are primarily due to the predicted decrease in traffic volumes on 
SH1 and auxiliary roads due to the Project and improved traffic flow on both the Project and SH1. 
As expected, the mass of contaminant emissions discharged in Warkworth and on SH1 between 
Pūhoi and Warkworth is predicted to decrease with the Project.  

18.5 Recommendations, mitigation and monitoring 

Construction activities have the potential to give rise to dust emissions that have moderate to 
significant adverse environmental effects. The residence at 466 SH1 is particularly close to sources 
of dust from construction traffic on yard access roads, the indicative construction yards and road 
construction activities.  
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For the construction phase, an air quality management plan should be developed prior to 
construction activities commencing. The management plan will incorporate procedures for daily 
visual monitoring and recording of activities, and for responding to dust complaints in order to 
ensure that the appropriate mix of controls are put in place and adapted as necessary to suit the 
conditions. If an exceptional event should occur such that controls fail or are inadequately applied, 
cleaning services to mitigate adverse effects from dust deposition onto neighbouring properties 
should be provided. In such circumstances, dust monitoring may be needed to assist in providing 
dust controls to avoid future incidents. The management plan will also be used to determine any 
site-specific measures to mitigate dust effects on nearby receivers or flora and fauna where 
necessary. 

Systems for dust suppression will need to be incorporated into the design and management of the 
mobile crushing plant. Such measures could include enclosure of dust sources and extraction to 
specific air pollution control systems for particulate matter removal, such as to a water scrubber or 
baghouse filtration system, or water suppression. The mobile crushing plant will be operated at a 
minimum distance of 150m from any dwelling. 

Sealing of access roads adjacent to properties with residences closer than 50m is recommended. 

The good practice management approach will need to include a complaint management and 
response system that can be actioned as necessary to adapt the management regime to avoid, 
remedy or mitigate adverse effects if they do arise. 

With the above in place, the operation of the Project will have less than minor impacts on air 
quality.  

No further mitigation measures are needed for the operation of the Project because the potential 
effects have been appropriately mitigated through the Project design. In the event that the 
indicative alignment is shifted within the proposed designation boundaries reducing the separation 
distance of the road to any HSAPLU, relevant air quality guidelines and standards would still be 
achieved for the Project. 

Monitoring for the construction phase is recommended to comprise visual assessment and record 
keeping on a daily basis to assess the adequacy of the measures in place. Complaint recording and 
response should also be used to inform the adequacy of the measures in place and the need for 
further measures or mitigation. Monitoring of weather conditions will assist in applying the 
recommended good management practices and undertaking dust complaint investigations. 

I support the recommendations regarding dust management and monitoring during construction. 

No specific air quality monitoring is recommended for the Project when in operation. 
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