Appendix 2

Dispersion Modelling Inputs

Assessment of Effects - Discharges to Air from Methyl Bromide Fumigation

Model selection
Atmospheric dispersion modelling techniques were used to assess the effect of discharges from the
ventilated log rows and ship's holds. Ground level concentrations were predicted using the AUSPLUME
dispersion model developed by the Victoria Environmental Protection Agency. AUSPLUME is widely used in
New Zealand and Australia as a regulatory dispersion model. AUSPLUME is an appropriate model in
circumstances where complex terrain is unlikely to have a significant effect on pollutant dispersion, as is the
case in this instance.
However, discharges from the log rows and ship's holds are expected to decrease rapidly over time. The
effect these changes in emission rates have on 1-hour average pollutant concentrations cannot be directly
simulated using AUSPLUME or other similar regulatory models. For the modelling assessment, log row and
ship's hold discharges are assumed to be constant over the emission period. This approach will give a
conservative assessment of 1-hour average concentrations. Predicted concentrations would be expected to
be higher than would be likely to occur if these effects were to be incorporated into the model.
Potential effects have been assessed by comparing predicted downwind concentrations against the TEL
concentration limits (refer Table 4-1)

Meteorological data
Accurate atmospheric dispersion modelling requires good meteorological information that is representative of
dispersion conditions near an emission source in a format that can be used by the dispersion model. For this
assessment a one-year meteorological input file for AUSPLUME was constructed using the TAPM ('The Air
Pollution Model') meteorological model. TAPM, developed by Commonwealth Scientific and Industrial
Research Organisation (CSIRO), is a sophisticated computer model that consists of coupled diagnostic
meteorological and air pollution components that predict the air flows important to local scale air pollution,
such as sea breezes, against a background of larger scale synoptic meteorological patterns (Hurley, 1999).
One of the primary functions of the TAPM model's design is the provision of high quality meteorological data
for dispersion models, such as AUSPLUME, where suitable onsite information is not available. Validation
studies conducted by CSIRO show that TAPM can accurately predict localised meteorological conditions.
Hourly average wind speed and direction recorded at the Tauranga Airport meteorological monitoring station
were assimilated into the model predictions.
The meteorological input file was developed for the year 2011. The AUSPLUME input was extracted from the
TAPM model output at the approximate location of Tauranga Airport meteorological monitoring station. The
predicted distribution of wind speed and wind direction for the simulated meteorological year is shown in
Figure A - 1. A comparison with Figure 2-2 shows the modelled wind distribution is representative wind flows
of those measured between 2009 and 2012.
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Figure A - 1. Meteorological input file wind speed and wind direction distribution.

Terrain and receptor networks
Terrain elevations were not included in the model as the site is comparatively flat and will not have a
significant effect on pollutant dispersion.
A 500m x 500m Cartesian receptor grid with receptors at 10m spacing in both the north/south and east/west
directions) was defined in the model.

Modelled discharge parameters
Log row ventilation model parameters
Table A - 1 shows the mechanically ventilated log row dispersion model source parameters. The potential
downwash effects of log rows were also incorporated into the model using the PRIME algorithm.
Table A - 1. Summary of log row emission parameters when ventilated from a flue stack

Discharge Parameter

Flue Stack

Stack height

6m

Stack diameter

0.65m

Discharge velocity

9.0m/s

Discharge temperature

20°C

Methyl bromide emission rate

24kg/hr
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Table A - 2 shows the passively ventilated log row dispersion model source parameters. Emissions from the
log row were simulated as two volume sources representing each of the covered ends.
Table A - 2. Summary of log row emission parameters when ventilated passively from each end

Discharge Parameter

Log Row West End

Log Row East End

Source height

0.5m

Source length

5m

0.5m
5m

Initial vertical dispersion

0.25m

0.25m

Initial horizontal dispersion

1.25m

1.25m

Methyl bromide emission rate

12 kg/hour

12 kg/hour

Ship hold ventilation model parameters
For the assessment, discharges from the ventilated ship were assumed to occur over a 12 hour period. The
ship was assumed to have five holds, each with a capacity of 8'000m3. The logs were assumed to be
fumigated at the maximum dosage rate of 72g/m3 and 30% of the dosage was assumed to be discharged to
the atmosphere. Predicted maximum 1-hour and 24-hour average concentrations have assumed all of the
five holds are discharging continuously at 14.4kg/hour for the simulated year.
Table A - 3 show the mechanically ventilated hold dispersion model source parameters for each flue stack
discharge. Table A - 4 shows the passively ventilated hold dispersion model source parameters. The
discharge has been modelled as an elevated area source. The potential downwash effect of the ship
(assumed to 174m log and 28m wide) was incorporated into the model.
Table A - 3. Summary of a ship hold emission parameters when ventilated through the flue gas
Discharge Parameter

Flue Stack

Stack height

9m (above ground level)

Stack diameter

0.65m

Discharge velocity

9m/s

Discharge temperature

15°C

Methyl bromide emission rate

14.4kg/hour

Table A - 4. Summary of a ship hold emission parameters when ventilated passively
Discharge Parameter

Open Hold

Source height

5m (above ground level)

Source length

20m

Source width

20m

Initial vertical dispersion

2.5m

Methyl bromide emission rate

14.4kg/hour
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