4.  Air Quality at Marsden Point

4.1 Emission Inventory

‘Air and Environmental Sciences’ (Stevenson et al 2003) provided a preliminary emission
inventory for the Marsden Point and Ruakaka area, which covered domestic emissions, the
New Zealand Refining Company Ltd (NZRC), Carter Holt Harvey LVL Plant (CHH) and
motor vehicle emissions. The two industrial sources were estimated to emit 98% of the
PMjg, 99% of the NOx and 100% of the SO,. This indicates that an assessment of
cumulative effects is unlikely to require the consideration of non-industrial sources, thus in
the short to medium term an inventory of emissions will best focus on the industrial sources.

In accordance with Method 3, the emission inventory will be developed, kept in an electronic
format and updated as required to provide a management tool for the airshed. The focus is
industrial emissions but future inventories should also consider non-industrial sources as the
area develops. For example, sulphur dioxide emissions from shipping emissions may
become more important as the port grows.

Updated inventories will form the basis of emission input files for of PMyy, SO, and NO, that
will be incorporated into the Marsden Point CALPUFF modelling tool.

4.2 Ambient Air Quality Monitoring Data

4.2.1  Sulphur Dioxide

Available ambient air monitoring data for the area are summarised by Air and Environmental
Sciences (AES) and by NIWA'S air quality assessment for the proposed Marsden B re-
powering project (Marsden B Power Station Re-powering Project: Air Discharge
Assessment, NIWA 2004).

The NZRC operates the existing sulphur dioxide monitoring sites at Urquharts Bay,
Whangarei Heads School and Little Munroe Bay. According to AES the Whangarei Heads
School site was the most affected of the three sites. A large amount of SO, data is also
available from the Takahiwai station, which was operated between 1994 and 2000 by ECNZ.

The monitoring data has indicated that the area may have experienced very high short-term
concentrations of SO, in the past. Any plans for new combustion processes in the area will
trigger a renewed focus on SO,, as with the current proposal to re-power the Marsden B
power station. Air discharge assessments undertaken for Mighty River Power for this
proposal predict that the new NES standards for SO, will be met in the future as a result of
power station discharges, taking into account cumulative discharges from NZRC. However,
careful assessment is necessary and SO, will remain a critical contaminant for monitoring
and management in the area and will be a significant concern for any new discharges that
may propose to locate near the refinery.



4.2.2  Particulate (PM 1)

Ambient PMy, levels are measured at the boundary of the CHH plant by CHH in accordance
with its consent. According to NIWA (2004), the peak 24-hour average measured over
2000/2001 was 21 ng/m® compared to the NES of 50 ng/m®. Air discharge assessments
undertaken for Mighty River Power indicated that maximum discharges of particulates as
PMj, from both the power station and refinery, and taking account of existing monitored
levels, do not lead to the exceedance of any standards or guidelines. While the area does
not currently appear to be limited by PMj, emissions, this is a critical contaminant for
managing air quality under the NES.

Managing PM;, will also be important for the development of residential areas and
monitoring potential increases in emissions from domestic sources.

4.2.3  Nitrogen Dioxide (NO

A limited amount of ambient monitoring information for nitrogen oxide has been undertaken
by the NZRC. While the results indicated low ambient concentrations during the 2002/03
monitoring period, it is likely that Nitrogen oxides will become increasingly important in the
future if developments involving large combustion facilities proceed.

4.3 Future Ambient Air Monitoring

The majority of the existing monitoring in the area is managed by industry pursuant to
resource consents. Consent requirements tend to focus the monitoring on the potential
effects of specific sites. The programmes could be useful for airshed management if the
council oversees the individual programmes with a view to their integration.

An appropriate ambient monitoring programme needs to:
Evaluate the effectiveness of the air quality strategy; and
Provide validation data for dispersion modelling; and
Provide meteorological inputs for modelling.

In accordance with Method 5, the NRC will oversee the monitoring in the area but industry
will be responsible for undertaking the majority of the monitoring through resource consent
conditions. The extent of the individual monitoring programmes will be consistent with the
scale of the individual discharges. In addition, the NRC will maintain monitoring sites at
locations that may not be covered by the resource consent programmes.

Three existing SO, monitoring locations are at Whangarei Heads School, Urquharts Bay and
Little Munroe Bay (operated by NZRC).

In addition to the 3 sites already operated by NZRC, a fourth SO, station in the vicinity of
residential development along Marsden Bay or One Tree Point is recommended because
these developments are in proximity to the predicted impact of the refinery emissions. There
is some conflicting information as to the benefits and limitations of the individual locations of
some of the monitoring stations. It is recommended that the suitability and location of the
four monitoring stations be reviewed as part of the review of the monitoring programme.

It is considered that further PM,, monitoring is necessary in addition to the CHH site. This is
to allow for particular concerns over the health effects of this contaminant, and to also
monitor the effects of future industrial expansion and potential expansion of residential



areas, which may increase discharges from domestic heating and transport. Marsden Bay is
a suitable location given the proximity to the residential developments.

Most combustion processes discharge a mixture of oxides of nitrogen, which consist
predominantly of NO a relatively non-toxic contaminant. However NO is converted to the
more toxic NO, after discharge and a measure of the ratio of both oxides of nitrogen is one
of the factors that can be used to assess the rate of conversion. Thus both NO and NO,
monitoring is important for assessing the impact of large-scale combustion plant (like
Marsden B). Moreover, the NIWA study for the proposed Marsden B project suggests
discharges of oxides of nitrogen and the subsequent formation of NO,, although with the
standard at present, could become an important issue in the area.

As part of the development of this strategy, NIWA was commissioned to evaluate the
available meteorological data in the region with a view to developing suitable dispersion
modelling input data. Among other recommendations NIWA suggest that ‘The Northland
Regional Council and other key stakeholders in the region need to ... provide better surface
meteorology for air dispersion modelling in the Whangarei-Marsden area’ (Heydenrych,
2005, see Appendix A). NIWA suggested that some of the existing meteorological sites
operated by NZRC are not ideally situated to provide a representative indicator of winds in
the area. For this reason, a surface meteorological station is recommended near One Tree
Point or in Marsden Bay.

Table 4 summarises the monitoring and sites for the area and recommended new sites.
Figure 4.1 shows the location sites recommended for future monitoring.

Table 4 - Existing and Future Ambient Monitoring Si tes

Parameter Existing Sites Recommended Future Sites
SOz Whangarei Heads School Whangarei Heads School
Urquharts Bay, Urquharts Bay,
Little Munroe Bay Darch Point
PMio Carter Holt Harvey LVL Carter Holt Harvey LVL
Marsden Bay
NOx Marsden Bay
Surface Meteorology Marsden Bay
Winds
Solar radiation
Relative humidity
Temperature

A number of soil, vegetation and lichen studies have been undertaken during recent years,
many of these by NZRC. While this monitoring failed to identify any effects on sail,
vegetation or lichen populations arising from exposure to air contaminants — mainly refinery
emissions — the studies still provide useful baseline data with which to compare any future
investigations.

The monitoring programme will need to be reviewed to accommodate future developments.
For the most part, this can be handled by imposing appropriate monitoring conditions within
resource consents. However, the overall monitoring programme should be reviewed
whenever the strategy is reviewed, i.e. at five-yearly intervals.



Figure 4.1 — Recommended Ambient Air and Meteorolog  ical Monitoring Sites



4.4 Atmospheric Dispersion Modelling

Figure 4.2 shows contours plots with predicted concentrations of sulphur dioxide from air
dispersion modelling undertaken by NIWA as part of the application for the proposed
Marsden B re-powering project (NIWA 2004). The plots illustrate the impact of both the
existing refinery and the proposed Marsden B discharges for SO,. Two key points can be
noted from the modelling:

Predictions approach the NES for 1-hour averages within the immediate vicinity of the
NZRC;

There may be some cumulative impact from the Marsden B proposal in combination
with the refinery, occurring on the hills across the harbour.

The modelling indicates the airshed may be close to capacity for sulphur dioxide but only
near those locations identified above. The pattern of dispersion predicted by the modelling
also suggests that ambient monitoring should focus on those areas across the harbour and
in the areas zoned ‘Living’ located between One Tree Point and the refinery, such as
Marsden Bay.

Furthermore, the modelling results suggest that particular care needs to be taken when
considering proposals for future activities that may add to the impact of these sources. In
particular, any activity likely to add more than negligible amounts to sulphur dioxide
concentrations in locations within two to three kilometres of the NZRC refinery or the terrain
above Urquharts Bay and Taurikura.

Unfortunately, at the time of writing, the atmospheric dispersion modelling undertaken by
NIWA on behalf of Mighty River Power has been questioned and is being revised with new
inputs. Whilst every effort has been made to use the best available information at the time, it
is accepted that the information is changing and more accurate dispersion modelling may
become available in the next 12 months. It is recommended that the dispersion modelling
be reviewed after 12 months and if required, the appropriate changes to the strategy be
made. This may include an amendment to the Marsden Point Airshed.






