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ADDENDUM TO EVIDENCE BY SHELLEY ANDERSON 

 

1. This addendum provides additional information on the use of background concentrations 

and the assessment of cumulative effects in air dispersion modelling in response to 

Commissioners questions on July 26. 

2. The New Zealand Good Practice Guide for Air Dispersion Modelling states that while 

there is usually a case for assessing the effects of a particular discharge, people are more 

interested in the cumulative effect.  This means that modelling results must be added to 

current background concentrations discharged by other sources.  This has been addressed 

by Mr Fisher in Cases 6 and 7, which consider the combined effect of the proposed 

discharges from Marsden B and NZRC.  However, Cases 1, 2, 3, 4, and 5 do not include 

background concentrations. 

3. The Good Practice Guide recommends the following where local air quality data are 

unavailable: 

• Model other sources (as carried out in Cases 6 and 7), 

• Comparing the location with somewhere similar, 

• Making a worst-case assumption, or 

• Starting a new monitoring program. 
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4. If we consider the option of making a worst-case assumption, then we might assume a 

background concentration of 100 µg/m3, which was the maximum concentration measured 

at the Takahiwai monitoring station in 2001 (after the refinery upgrade in 2000).  This 

concentration represents the worst-case downwind concentration (at 4km) of SO2 

emissions from the NZRC.  It is unknown whether SO2 concentrations are higher at other 

distances from the source. 

5. It is understood that this concentration would not occur at all locations on the receptor grid 

at any one time.  However, it is possible that this concentration could occur at one or more 

locations on the receptor at any one time.  The use of this maximum concentration is 

conservative but provides a higher degree of protection for sensitive receptors (e.g. 

residents, workers in the area, school children and staff). 

6. This approach uses air dispersion modelling to determine the worst-case scenarios and 

predicted concentrations under these scenarios.   

7. A discussion of wind roses in the area follows. 

8. The Takahiwai monitoring station was located approximately 4km to the west of the 

NZRC. 

9. Mr Fisher has presented additional information on wind roses from monitoring stations in 

the region.  The dominant wind directions are summarised below: 

• Whangarei aero (2001):  most common wind directions were easterly and southeasterly (for 

light winds) and easterly and southwesterly (strong winds), 

• Marsden Point (2001):  most common wind directions were easterly for both the light and 

strong wind cases, 
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• Bream Bay (1989 – 90):  most common wind directions were north to southwesterlies and 

north to northeasterlies (light wind case), and easterlies and southwesterlies (strong wind 

case), 

• Marsden A (Power Station) (1995-2000):  high occurrence of light westerlies (light wind 

case), and easterlies and westerlies in the strong wind case, 

• Mokoninau (2001):  easterlies and westerlies in both the light and strong wind cases, 

• Whangarei Fernz (1997):  completely dominated by harbour flows channeled around local 

hill features (mainly south westerlies). 

10. Wind roses clearly show that wind directions and speeds are highly variable and while 

dominated by a couple of categories, wind directions do cover the whole rose.  It is 

possible therefore, that high concentrations from NZRC SO2 emissions may occur to the 

north, south and east of the site, as well as to the west, at some time. 

11. The predicted maximum ground level concentration (272 µg/m3) from Mr Fisher’s Case 8 

(NZRC stacks alone) was higher than the reported maximum concentration measured at 

Takahiwai (100 µg/m3).  The predicted concentrations were based on an emission rate of 

12 t/day. 

12. Case 8 predicted high existing SO2 concentrations approximately 4km to the northeast, in 

the vicinity of Whangarei Heads (Mr Fisher Exhibit GWF 8).  Existing maximum 

concentrations in the order of, or greater than, 100 µg/m3 were predicted to occur at Mt 

Aubrey (136 µg/m3), Manaia (148 µg/m3), Busby Head Hill (145 µg/m3), Marsden Point 

Jetty (120 µg/m3) and Reserve Point (98 µg/m3).  The 99.9% concentrations were also 

around 100 µg/m3 for all locations except Marsden Point Jetty and Reserve Point. 
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13. The cumulative effects of the Marsden 300MW FGD ON + NZRC were assessed in Mr 

Fisher’s Case 6.  However, Case 6 was based on an emission rate of 12 t/day from the 

NZRC.  It is possible that the maximum reported concentration at Takahiwai (100 µg/m3) 

occurred during a higher emission period (e.g. up to 28 t/day). 

14. A background concentration of 100 µg/m3 is an acceptable worst case assumption 

(applicable to Cases 1, 2, 3, 4 and 5) because: 

• It is the maximum reported concentration downwind of the NZRC (at least in 2001), 

• Concentrations in the order of 100 µg/m3 have been predicted to occur when the emissions 

from the NZRC are considered alone (Case 8), and 

• Cumulative effects at higher emission rates from NZRC have not been addressed. 

15. There is insufficient information about the existing background concentrations in the 

impacted region.  Given all the uncertainties, the most conservative approach to air 

dispersion modelling is necessary to include concentrations from all existing sources 

(including NZRC) and to provide the highest level of protection for sensitive receivers. 

16. In addition, the 100 µg/m3 background concentration is highly relevant to the question of 

whether there is likely to be one or more exceedances of the New Zealand Ambient Air 

Quality National Environmental Standards (NES).  A worst case assumed background 

concentration addresses the uncertainty about NZRC emissions, which were modelled on 

an emission rate of 12 t/day, but may be up to 28 t/day.  This variation is important because 

the NES for sulphur dioxide are based on a 1 hour average.  That is, a one-hour discharge 

at the higher emission rate may exceed the NES. 


