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1. Introduction 
Baseline Group Limited (BGL) have a client whom is proposing to undertake a private plan change to 
land located south of the Canterbury Clay Bricks (CCB) factory on Horndon Street, Darfield (see Figure 
1). As a part of this process BGL would like to identify any potential adverse air quality effects that may 
exist within the proposed plan change area as a result of the brick works discharges to air. 

NZ Air Limited (NZ Air) has obtained a copy of the assessment of environmental effects (AEE) which 
supported the application for air discharge consent held by CCB. This AEE produced by Glasson Potts 
Fowler in 2005 (attached as Appendix A) is now 13 years old. BGL has requested that NZ Air supply 
an updated air dispersion modelling assessment, which uses current assessment techniques, and 
compare the assessment results against the current regulatory requirements.  

FIGURE 1 SITE 

 

CCB holds an air discharge consent (CRC921703.1) for its current discharges to air. Within this 
consent there is authorisation to burn coal, diesel or re-refined oil in two brick kilns.  

NZ Air has used air dispersion modelling to assess the potential peak concentrations of pollutants in the 
environment surrounding the CCB facility, with a particular emphasis on potential effects within the 
proposed plan change area. 

CCB 

Proposed Plan 
Change Area 
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2. Assessment Criteria 
Sources of Air Quality Assessment Criteria 
The Ministry for the Environment’s (MFE) Good Practice Guide (GPG) on Assessing Emissions to Air 
from Industry1 recommends an order of priority when reviewing air quality assessment criteria. This 
order of priority is as follows: 

 Ministry for the Environment, Resource Management (National Environmental Standards for Air 

Quality) Regulations, 2004 (NES)2; 

 Ministry for the Environment, Ambient Air Quality Guidelines (2002 update) (AAQG)3; 

 Regional Air Quality Targets (RAQT); and, 

 World Health Organisation air quality guideline (WHO AQG) Global Update 20054. 

National Environmental Standards 
The MfE promulgated National Environmental Standards for Air Quality (AQNES)5 as regulations under 
the Resource Management Act (RMA) on 6 September 2004 which are based on the potential for 
health effects. These health effects are described in the MfE New Zealand Ambient Air Quality 
Guidelines (AAQG)6. The AQNES applies standards to five air pollutants; particulate matter less than 
10 µm in diameter (PM10), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), and 
ozone (O3). The AQNES also places restrictions on home heating appliances, hazardous waste 
combustion, etc.  

Table 1 presents the AQNES ambient air quality assessment criteria relevant to this assessment.   

TABLE 1 AQNES AMBIENT AIR QUALITY STANDARDS RELEVANT TO ASSESSMENT 

Pollutant 
Threshold 

Concentration (µg/m³) 
Averaging 

Period 
Number of Exceedances 

Allowed Each Year 

NO2 200  1-hr Nine 1-hr periods 

SO2 

350 1-hr Nine 1-hr periods 

570* 1-hr None 

CO 10,000  8-hr One 8-hr period 

PM10 50  24-hr One 24-hr period 

*not to be exceeded 

 

                                                                    
1 Ministry for the Environment Good Practice Guide for Assessing Discharges to Air from Industry, 2016 
2 Ministry for the Environment, Resource Management (National Environmental Standards for Air Quality), Regulations 2004 
3 Ministry for the Environment, Ambient Air Quality Guidelines (2002 update) 
4 Air quality Guidelines for Europe Second Edition, 2000 
5 Ministry for the Environment, Resource Management (National Environmental Standards for Air Quality), Regulations 2004 
6 Ministry for the Environment, Ambient Air Quality Guidelines (2002 update) 
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Ambient Air Quality Guidelines 
The AAQG were published by the MfE in 2002 following a comprehensive review of international and 
national research, and are widely accepted among New Zealand air quality practitioners. The AAQG 
criteria provide the minimum requirements that ambient air quality should meet in order to protect 
human health and the environment. 

AAQG levels for pollutants and averaging periods not superseded by the AQNES are still relevant and 
should be considered as part of any assessment. The AAQG criteria set for the protection of human-
health are presented in Table 2. 

TABLE 2 AMBIENT AIR QUALITY GUIDELINES RELEVANT TO ASSESSMENT 

Pollutant 
Threshold Concentration 

(µg/m³) 
Averaging Period 

NO2 100 24-hr 

SO2 

350 1-hr 

120 24-hr 

CO 30,000 1-hr 

PM10 20 Annual 

Lead 0.2 3-month moving average* 

Arsenic 0.0055 Annual 

Chromium VI  0.0011 Annual 

*Calculated monthly 

There is a potential for Cadmium to be present in the re-refined oil, however there is no New Zealand 
ambient air quality criteria for this pollutant. Therefore, for the purposes of this assessment NZ Air have 
used the conservative long term exposure Texas Effects Screening Level (Texas ESL) of 0.0033 µg/m3 
as an annual average criteria for Cadmium. 

Regional Air Quality Targets 
Canterbury Regional Council (CRC) have recently made the Canterbury Air Regional Plan (CARP) fully 
operative. Within the CARP there are no longer regional air quality targets.  

Ecosystem Based Guidelines 
In addition to effects on human health there is also the potential for air pollutants to have effects on 
ecosystems. However, these effects are generally only noticed when concentrations reach high levels, 
higher than those used as assessment criteria for determining adverse health effects. Levels of air 
pollution in New Zealand rarely reach these ecosystem effect levels and therefore it is reasonably 
assumed that providing pollutants are below the health based effects assessment criteria then there are 
unlikely to be effects on the environment or ecosystems. 
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Summary of Assessment Criteria 
The air quality standards and guidelines relevant to this assessment are summarised in Table 3. 

TABLE 3 SUMMARY OF RELEVANT AIR QUALITY CRITERIA 

Pollutant Averaging Period 
AQNES 

(µg/m³) 

NZAAQG 

(µg/m³) 

NO2 
1-hr 200 - 

24-hr - 100 

SO2 
1-hr 

350  

570*  

24-hr  120 

CO 
1-hr - 30,000 

8-hr 10,000 - 

PM10 

24-hr 50 - 

24-hr 
Increase <2.5 within a 

gazetted airshed 
 

Annual - 20 

Lead 
3-month moving 

average** 
 0.2 

Arsenic Annual  0.0055 

Chromium VI  Annual  0.0011 

Cadmium Annual  0.0033*** 

*Not to be exceeded 
**Calculated monthly 
*** Texas ESL 

3. Assessment Methodology 

Identification of Sensitive Receptors 
A desktop study was undertaken to identify discrete receptors for the purposes of assessing potential 
off-site effects resulting from the CCB discharges. The nearest sensitive receptors assessed are 
summarised in Table 4.   

The Site and surrounding sensitive receptors are illustrated in Figure 2.  
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FIGURE 2 SITE AND LOCATION OF BOILERS AND SENSITIVE RECEPTORS 

 

Aerial imagery sourced from Google Earth June 2018 

 

TABLE 4 LOCATION OF RECEPTORS LOCATED CLOSE TO THE PROJECT SITE 

Receptor 

Name 

Receptor 

Type 

Distance from 

stacks (m) 

Direction 

Relative to the 

Site 
Proposed 

plan change 
area 

Residential 70 - 635 South 

R1 Residential 110 Northeast 

R2 Residential 300 Northeast 

R3 Residential 270 Northwest 

 

4. Discharges to air 
The CCB factory is consented to operate two brick making kilns, referred to as the “batch kiln” and the 
“tunnel kiln”.  

Proposed Plan Change Area 
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The two kilns can be fired on three different fuel types; diesel, re-refined oil and coal. Each of these fuel 
types has differing potential emission parameters. The burning of each fuel types will produce products 
of combustion. The products of combustion which are relevant to this assessment and controlled 
through New Zealand legislation are; PM10, NO2, CO, and SO2. In addition, the combustion of re-refined 
oil may discharge trace concentrations of metals present in the oil.  

NZ Air has gathered the required air dispersion modelling input information primarily from the 2005 AEE 
and the existing consent. Where required information has not been available, NZ Air has made 
conservative estimates of various input factors.   

NZ Air have used the air dispersion model AERMOD in the assessment. AERMOD is a steady-state 
dispersion model designed for short-range dispersion of air pollutant emissions from stationary 
industrial sources. 

On 9 November 2005 the model was adopted by the US Environmental Protection Agency (EPA) and 
promulgated as its preferred regulatory model for both simple and complex terrain and as of the 1 
January 2014 the model replaced Ausplume as EPA Victoria regulatory model. 

Even though the kilns don’t run 24 hours a day 7 days a week, to be conservative, NZ Air have 
assumed that both kilns are running every hour of every day modelled. This will demonstrate very 
conservative worst case potential impacts associated with the current consented operation.  

Additionally, NZ Air have modelled the emissions based on each kiln operating at its maximum 
consented fuel burning rate as stipulated in the consent. The calculated emission rates of PM10, NO2, 
CO, and SO2 are highest when burning coal. Therefore NZ Air have only modelled the predicted worst 
case off-site concentrations of these pollutants for the operation of the kilns at peak coal burning rates. 
The predicted off-site concentrations for burning diesel or re-refined oil in the kilns will be significantly 
lower, due to the lower calculated emission factors.  

The SO2 emission rates have been conservatively estimated based on the maximum consented coal 
sulfur content of 1.8%. The coal fuel burn rate for each kiln has been estimated to be proportional to the 
consented peak fuel burn rates for diesel/re-refined oil, i.e. the batch kiln has a burn rate of 27.4 kg/hr 
and the tunnel kiln has a burn rate of 122.6 kg/hr (total equals consented coal burn max of 150 kg/hr). 

The modelled stack locations and dimensions for the two kilns on-site have been based on the 
information provided in the 2005 AEE, available aerial imagery, and Google Street View images. The 
modelled exit velocities and temperatures were estimated based on stoichiometric calculations 
assuming the burning of bituminous coal. 

Coal burning emissions have been based on published emission factors within Chapter 1.1 of the 
USEPA AP42 emission factors. It has been conservatively assumed that the emission factors from a 
spreader stoker coal combustion device are representative of worst case emission from the CCB kilns. 
These emission factors are elevated in comparison with other coal burning devices. As NZ Air is not 
aware of the actual coal burning devices on-site, these higher emission factors have been 
conservatively assumed.  

The modelling inputs for the coal burning scenario are included in Table 5. 
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TABLE 5 COAL BURNING MODELLING INPUTS 

Kiln 
Fuel burn 

rate (kg/hr) 
Stack 

height (m) 

exit 
diameter 

(m) 

exit velocity 
(m/s) 

exit temp 
(deg C) 

NO2 
(g/s) 

CO 
(g/s) 

PM10 

(g/s) 
SO2 

(g/s) 

Batch 
Kiln 

27.4 21.3 0.6 1.22 503 0.042 0.019 0.050 0.260 

Tunnel 
Kiln 

122.6 15.5 0.5 7.84 503 0.187 0.085 0.225 1.165 

 

To estimate the potential increase in metal concentrations off-site, NZ Air have also modelled a 
conservative re-refined oil burning scenario. This modelling scenario was based on the maximum 
consented concentrations of pollutants in the re-refined oil (i.e. the specification listed in Section 279.11 
of the United States Federal Regulation for the Management of Used Oil). 

The re-refined oil burning rates were also based on the maximum burn rates within the existing 
consent. The exit temperatures and velocities were based on the information supplied in the 2005 AEE. 

The modelling inputs for the re-refined burning scenario are included in Table 6. 

TABLE 6 RE-REFINED OIL BURNING MODELLING INPUTS 

Kiln 

Fuel 
burn 
rate 

(l/hr) 

Stack 
height 

(m) 

exit 
diameter 

(m) 

exit 
velocity 

(m/s) 

exit 
temp 

(deg C) 

Arsenic 
(g/s) 

Cadmium 
(g/s) 

Chromium  
(g/s) 

Lead 

(g/s) 

Batch 
Kiln 

22 21.3 0.6 0.6 300 0.000031 0.000012 0.000061 0.00061 

Tunnel 
Kiln 

99 15.5 0.5 15.3 300 0.000137 0.000055 0.000275 0.00275 

 

Deposition rates of the various metals were also modelled utilising the ‘total deposition’ tool in 
AERMOD. For the purposes of the deposition modelling all particles were assumed to be PM10 or less. 
It has been conservatively assumed that re-refined oil with the maximum content of metals is burned at 
maximum consented fuel burn rates to ascertain the annual off-site maximum deposition rates. 

Meteorological Data 
Given the lack of measured representative meteorological data, NZ Air has obtained a three year (2015 
– 2017 inclusive) meteorological data file representative of the project site generated in MM5 (5th-
generation Mesoscale Model). MM5 is a prognostic meteorology model developed by Pennsylvania 
State University and the U.S. National Centre for Atmospheric Research (NCAR). The model is a 
limited-area, non-hydrostatic, terrain-following sigma coordinate model designed to simulate or predict 
mesoscale and regional-scale atmospheric circulation. The MM5 data was used to generate surface 
output data and upper air output data for input into the dispersion modelling study discussed below. 

The modelled meteorological data is presented as a wind rose in Figure 3. A wind rose displays wind 
speed and wind direction data in a graphic form. The percentage of wind blowing from 16 wind 
directions are annotated by the length of the bars in the rose. The proportion of wind speeds within this 
wind direction category is illustrated by the coloured segments within the bars. The wind frequency data 
for the MM5 generated data is presented in Table 7.  
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FIGURE 3 AERMET DATA OUTPUT FOR 2015 TO 2017 

 

 

TABLE 7 MM5 2015 - 2017 WIND FREQUENCY DISTRIBUTION PERCENTAGES 

Wind Direction 
Percentage of Winds from Wind Speed Bands 

Total 
0.5 – 2.1 m/s 12.1 – 3.6 m/s 3.6 – 5.7 m/s 5.7 – 8.8 m/s 8.8 – 11.1 m/s >11.1 m/s 

North 0.94 1.52 1.89 0.40 0.02 0.00 4.77 
Northeast 1.27 2.96 6.89 3.26 0.10 0.01 14.49 
East 1.83 3.20 4.09 2.32 0.07 0.01 11.53 
Southeast 2.05 2.28 1.68 0.41 0.09 0.03 6.54 
South 1.92 2.28 2.13 1.33 0.06 0.05 7.76 
Southwest 1.75 3.75 6.22 5.73 0.85 0.28 18.58 
West 1.62 3.36 10.76 5.25 0.53 0.32 21.84 
Northwest 1.35 2.52 5.04 2.97 0.70 0.43 13.01 
Sub Total 12.74 21.87 38.70 21.67 2.43 1.12 98.52 
Calms  1.48 
Missing Data  0 
Total  100 
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AERMOD Atmospheric Dispersion Model 
The AERMOD modelling domain was centred on the project site at UTM 591541 m East (E), 5184054m 
South (S), zone 59 south. A 4 km by 4 km Nested grid was used at resolutions of 50, 100 and 200 m. 
Discrete receptors were used to represent the sensitive receptor locations. 

AERMOD was run utilising default settings. The parameters used in the AERMOD modelling are 
summarised in Table 8.  

TABLE 8  PARAMETERS USED IN AERMOD FOR THIS PROJECT 

AERMOD  

Model version 9.5.0 

Grid size 4.0 km x 4.0 km 

Number of grid points  1084  

Grid Spacing (m) 50, 100 and 200 m. 

Year(s) of analysis  2015 to 2017 

Centre of grid UTM 591541 m East (E), 5184054m South (S), zone 59 south 

Terrain Data Elevated 

Dispersion Co-efficient Rural 

 

Building downwash or building wake effects are generated because airflow around buildings is very 
complicated and can create zones of strong turbulence and downward mixing on the lee side of a 
building. This effect is known as building downwash or a building wake effect. In such cases, the 
entrainment of exhaust gases released by short stacks or rooftop vents in the wake of a building can 
result in much higher ground-level concentrations close to the source than the model would otherwise 
predict. It is generally accepted that if a stack is 2.5 times higher than any nearby building, then building 
downwash is unlikely to occur.  

Within AERMOD a building input tool called Building Profile Input Programme (BPIP) is used to input all 
of the building dimensions close to the stack. Then a building wake effect model called Plume Rise 
Model Enhancements (PRIME) is used to calculate the resulting building wake effects on stack 
emissions.  

As the stacks are not 2.5 times the height of a number of nearby buildings BPIP and Prime were used 
in the modelling approach. The largest/nearest buildings surrounding the proposed stacks were entered 
into the model and are illustrated in blue on Figure 4. 
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FIGURE 4 BUILDING PROFILES AND STACK LOCATIONS 

 

The modelling input files are available from NZ Air on request. 

5. Modelling Results 
Background Concentrations 
A search of the CRC records shows that there are only two air discharge consents in close proximity to 
the CCB factory. Approximately 400 m to the north west is a consent for a seed cleaning operation 
which is only likely to produce nuisance dust emissions. No combustion based activities are consented 
from this seed cleaning facility. The other consented air discharge is approximately 1.3 km to the west. 
It is a spray painting booth consented to discharge solvents and isocyanates. It is not expected that any 
of these discharges will result in cumulative impacts with the CCB emissions. 

Home heating and vehicle emissions are likely to be the primary contributors to background levels of 
PM10, NO2 and CO in the surrounding environment. However, given that CCB is on the fringe of 
Darfield and traffic volumes on State Highway 73 are not very high, it is expected that these 
background concentrations will be relatively low.   

NZ Air is not aware of any publicly available ambient air quality monitoring data for the Darfield region 
and therefore estimation of actual background concentrations of criteria pollutants surrounding the CCB 
factory is difficult. 

Results 
Coal Burning Scenario 

The maximum predicted off-site pollutant concentrations associated with the modelled coal burning 
scenario are presented in Table 9 and compared to the relevant air quality criteria. Figure 5 presents a 
contour plot of the predicted PM10 concentrations associated with the modelled coal burning operation.   



 

 
 

13 

NZ Air Limited 

TABLE 9  PREDICTED PEAK CONCENTRATIONS: COAL COMBUSTION 

  PM10 µg/m3 SO2 µg/m3 NO2 µg/m3 CO µg/m3 

Averaging 
period 

24 
hour 

Annual 
1 hour 

99.9%ile 
24 hour 

1 hour 
99.9%ile 

24 hour 
1 hour 

99.9%ile 
8 hour 

Max off-site 29.3 4.5 279.9 151.6 45.0 24.4 20.46 15.5 

Max in 
proposed 

plan change 
area 

14.4 1.5 182.2 73.3 29.3 11.8 13.32 9.46 

R1 19.7 3.0 164.3 102.3 26.4 16.5 12.01 10.66 

R2 9.6 1.0 158.8 49.7 25.5 8.0 11.61 6.2 

R3 7.7 0.3 86.6 39.8 13.9 6.4 6.33 4.38 

Criteria 50 20 350 120 200 100 30,000 10,000 
 

Note all NOx emitted from the kilns has been conservatively assumed to be NO2. 

The very conservative predicted increase in maximum 24 hour PM10 concentration off site (29.3 µg/m3) 
and within the proposed plan change area (14.4 µg/m3) are within the relevant ambient air quality 
criteria. However, within a number of Canterbury airsheds the PM10 NES standard (50 µg/m3) is 
regularly exceeded in winter months, primarily due to home heating emissions. The peak CCB 
contribution to PM10 concentrations in the proposed plan change area only exceeds 10 µg/m3 in a 
relatively small portion of the site. For the vast majority of the time it is expected that the contribution of 
the CCB emissions will be much lower than this and relatively minor in comparison to other potential 
background contributions (i.e. home heating emissions from Darfield or outdoor burning). 

The conservatively predicted SO2 concentrations do not exceed the 1 hour average criteria, and only 
exceed the 24 hour criteria in a very small area just off-site (see Figure 6). It is anticipated in this semi 
rural environment that the background concentrations of SO2 will be very low. Although the 
conservative modelling does indicate that the CCB factory may under the worst case coal burning 
scenario contribute to elevated levels of SO2 within the proposed plan change area, it is unlikely that 
these will exceed the relevant ambient air quality criteria, even with a conservative background level 
added. 

The peak concentrations of CO and NO2 within the proposed plan change area are well below criteria.  
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FIGURE 5 PREDICTED PM10 24 HOUR AVERAGE CONCENTRATIONS (µG/M3): COAL BURNING 
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FIGURE 6 PREDICTED PEAK SO2 24 HOUR AVERAGE CONCENTRATIONS (µG/M3): COAL BURNING 

 

The modelled results are very conservative, it is unlikely that CCB is burning coal 24/7 at the maximum 
consented burn rates. Additionally, it is unlikely that CCB is burning coal with the maximum sulfur 
content continuously. Furthermore, it is unlikely that the actual emissions from the stacks are as high as 
the conservatively high emission factors which NZ Air has utilised in this modelling assessment. 
Therefore, it is considered that these modelling results will overpredict the potential off-site impacts 
beyond the site boundary. 

The modelled off-site impacts from the very conservatively assessed coal burning scenario 
demonstrate that there is a potential for degraded air quality within the proposed plan change area as a 
result of the CCB operation, however the levels are unlikely to result in exceedances of any of the 
relevant health based New Zealand air quality criteria. 

Re-refined Oil Burning Scenario 

The maximum predicted annual concentrations of Arsenic, Cadmium, Chromium and Lead in air have 
been conservatively modelled and the results are presented in Table 10. Note that for Lead, monthly 
concentrations have been modelled as there is no capacity for modelling three month rolling averages 
in AERMOD. Utilising peak monthly Lead averages is considered conservative. 
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TABLE 10  PREDICTED PEAK CONCENTRATIONS IN AIR: RE-REFINED OIL COMBUSTION 

  Arsenic Cadmium Chromium VI* Lead 

Averaging 
period 

Annual 
Annual 

total 
deposition 

Annual 
Annual 

total 
deposition 

Annual 
Annual 

total 
deposition 

Month 
Annual 

total 
deposition 

Units µg/m3 g/m2 µg/m3 g/m2 µg/m3 g/m2 µg/m3 g/m2 

Max 
predicted 

0.0033 0.0125 0.0013 0.0052 0.0020 0.0077 0.14 0.27 

Max in 
proposed 

plan change 
area 

0.0007 0.0030 0.0003 0.0010 0.0003 0.0018 0.03 0.07 

R1 0.0010 0.0100 0.0008 0.0030 0.0012 0.0030 0.06 0.01 

R2 0.0005 0.0030 0.0003 0.0005 0.0003 0.0006 0.02 0.03 

R3 0.0001 0.0008 0.0001 0.0003 0.0001 0.0003 0.01 0.01 

Guideline 0.0055   0.0033   0.0011   0.2**   
*based on 2005 AEE assumption that 30% of total Chromium discharged is Chromium VI 
** 3 month moving average 

All of the very conservatively predicted concentrations of metals in air are below the relevant guidelines 
except for Chromium VI levels in a very small area surrounding the CCB factory. It is noted that this 
predicted exceedance is extremely unlikely to occur given the conservatism in the modelling approach. 
Moreover, this exceedance does not extend to land within the proposed plan change area, which is the 
subject of this report.  

The maximum predicted annual deposition rates of Arsenic, Cadmium, Chromium and Lead have been 
conservatively modelled and the results are presented in Table 11.  

For the purposes of this assessment and associated calculations, NZ Air have assumed that the top 
0.1 m of soil is the area of most likely impact. Also assumed is a soil density of 1,000 kg/m3, as 
presented in the 2005 AEE.  

Table B2 in the ‘Ministry for the Environment. 2012. Users’ Guide: National Environmental Standard for 
Assessing and Managing Contaminants in Soil to Protect Human Health.’ (reproduced below) contains 
the New Zealand NES soil contaminant standards for health.  

NZ Air have conservatively compared the deposition rates against the rural residential/lifestyle block 
standards, which are the strictest within this Table.  
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TABLE 11  PREDICTED PEAK TOTAL ANNUAL DEPOSITION: RE-REFINED OIL COMBUSTION 

  Arsenic Cadmium Chromium VI Lead 

Averaging 
period 

Annual 
total 

deposition 

Annual 
increase 

in soil 

Annual 
total 

deposition 

Annual 
increase 

in soil 

Annual 
total 

deposition 

Annual 
increase 

in soil 

Annual 
total 

deposition 

Annual 
increase 

in soil 

Units g/m2 mg/kg g/m2 mg/kg g/m2 mg/kg g/m2 mg/kg 

Max off-site 0.0125 0.1250 0.0052 0.0524 0.0077 0.0770 0.27 2.7 

Max in 
proposed 

plan change 
area 

0.0030 0.0300 0.0010 0.0100 0.0018 0.0180 0.07 0.7 

R1 0.0100 0.1000 0.0030 0.0300 0.0030 0.0300 0.01 0.1 

R2 0.0030 0.0300 0.0005 0.0050 0.0006 0.0060 0.03 0.3 

R3 0.0008 0.0080 0.0003 0.0030 0.0003 0.0030 0.01 0.1 

NES 
Standard 

  17   0.8   290   160 

Background*   2.37   0.5   30   23 

Years to 
reach 

guideline in 
plan change 

area 

  488   30   14,444   196 

*as presented in the 2005 AEE 

The very conservative results presented in Table 11 demonstrate a low level potential maximum impact 
in the proposed plan change area. Additionally, the number of years that it would take for cumulative 
deposition of the assessed metals to generate potentially hazardous levels in the soils inside the 
proposed plan change area is significant. Note, that in reality the deposition rates used in the modelling 
are likely to be much higher than those actually emitted from the site, as re-refined oil with the 
maximum consented metal concentrations is unlikely to be burnt 24/7. Additionally, as outlined in the 
2005 AEE a portion of these metals are likely to be deposited on the bricks themselves and not emitted 
from the stacks. 
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6. Conclusion 
NZ Air have undertaken an assessment of potential air quality impacts associated with the operation of 
the existing CCB factory. In particular NZ Air have focussed on the potential for adverse health effects 
within the proposed plan change area. NZ Air has adopted a very conservative approach in the 
assessment based on available information.  

The results of the conservative air dispersion modelling assessment, demonstrate that the maximum 
predicted off-site concentrations of controlled pollutants are below the relevant air quality criteria within 
the proposed plan change area. Although some of the SO2 modelled results are elevated, it is 
anticipated that the actual peak off-site concentrations will be well below the peak levels presented in 
this report, primarily due to the fact that other consented fuels have a much lower maximum sulfur 
content than coal, and therefore much lower emission factors. 
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Appendix A – Glasson Potts Fowler 2005 AEE 
 

 
























































































