Appendix 6

Comparison of Predicted and
Modelled Concentrations

Assessment of Effects - Discharges to Air from Methyl Bromide Fumigation

Introduction
The performance of the log row modelling assumptions was assessed by comparing predicted concentration
against those recorded during ventilation. For the assessment, the predicted 1-hour methyl bromide
concentrations were compared against those measured during the ventilation of nine log rows at the Port of
Tauranga in 7 August 2014. The modelling parameters have been derived from information provided in the
Genera Ltd audit report.

Scenario Description
On 7 August 2014 nine log rows were ventilated over approximately a 2.5 hour period at the Port. Four log
rows were ventilated during the first hour and five in the remaining 1.5 hours.
During the ventilation period methyl bromide levels were monitored continuous at three monitoring site
located approximately 60m to 150 m from the ventilating log row. BID MX6 PID instruments were used to
measure pollutant levels at each site. The monitoring site locations are shown in Figure A - 16 and
Figure A - 17.
However, due to what appears to be instrumentation calibration issues, valid (unadjusted) methyl bromide
concentrations were only recorded at one of the monitoring sites (site 2), and only during the first hour of the
ventilation when the first four log rows were ventilated. The recorded methyl bromide levels (in ppm)
measured at the site during the ventilation period is shown Figure A - 15.
During the first hour, the average methyl bromide concentration recorded at the site can be estimated from
the figure to be between 2-3 ppm (i.e. 7.8-11.7 mg/m3). The figure indicates that effectively no methyl
bromide was recorded at the site for the remaining 1.5 hours when a further five log rows were ventilated.
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Figure A - 15. Methyl bromide concentrations (ppm) recorded at monitoring site 2 during the ventilation period. Sourced from Genera Ltd
2014 audit report.

Modelling Method
1-hour average concentrations have been predicted both for the first hour of ventilation when the first four log
rows were ventilated (emission scenario 1) and also for the second hour when five log rows are ventilated
(emission scenario 2). Log row emission rates, and source configurations have been derived from the audit
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report. Meteorological inputs for each of the modelled scenario have been based on the wind speed and
wind direction measurements that were taken at the nearby BOPRC Tawa St ambient air monitoring site
during the ventilation period. Neutral atmospheric stability has been assumed for both of the emission
scenario hours.
The location of the log rows within the Port are defined with respect to the ventilation area and their row
number. The first log row is located at the southern end of the fumigation area. However, since the width of
logs vary it is not possible to define the exact location of each log row based on their row number. For the
modelling assessment the location of row 45 has been estimated based on the information provided in the
audit report and a review of aerial photos. The location of the other log rows have been defined with respect
to row 45 assuming each log row has a width of 5m and is separated by 1 m.
The volume of each log row has been estimated from the dosage provided in the audit report assuming a
dosage rate of 120g/m3. The length has been derived from the volume assuming a width of 5m, and height of
4.5m.
Modelled emission rates assume that 30% of the dosage is discharged to air in the hour of ventilation. The
same emission rates assumption was used to characterise emission rate in the assessment. Methyl bromide
is assumed to be passively discharged from both ends of the modelled log rows. A summary of the emission
parameters is shown in Table A - 12 and Table A - 13.
Table A - 12. Summary of log row parameters for the 1" hour of ventilation (emission scenario 1)
Time

Log Row

Dosage
(kg)

9:20
9:40
9:50
10:15

B45
B41
B39
B36

133
101
156
148

Estimated Emission
Rate

Estimated Log Row
Length

(kg/hr)

(m)

40
30
47
44

45
41
56
45

Table A - 13. Summary of log row parameters for the 2"' hour of ventilation (emission scenario 2)

Time

Log Row

Dosage
(kg)

Estimated Emission
Rate

Estimated Log Row
Length

(kg/hr)

(m))

10:30
10:55
11:05
11:25

A32
A35
A45
A46

85
103
152
180

26
31
46
54

31
38
56
67

11:35

A47

171

51

63
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Predicted Concentrations
One hour average methyl bromide concentrations predicted for emission scenario 1 and emission 2 are
shown in Figure A - 16 and Figure A - 17. The location of the monitoring site 2 where valid methyl bromide
levels were measured is shown in the figures by a red cross. The other two monitoring sites are shown by
the red crosses. The located of the modelled log rows are shown by blue lines.
Table A - 14 summarises predicted 1-hour average concentrations measured during the ventilation period at
each of the monitoring sites.
Table A - 14. Predicted and measured 1-hour average methyl bromide concentrations (mg/m3) at the three monitoring sites during the
ventilation period

Monitoring
Site

Predicted 1-hour concentrations (mg/m3)

Measured 1-hour average concentrations (mg/m3)

Emission Scenario 1

Emission Scenario 2

Emission Scenario 1

Emission Scenario 2

Site 1

0.1

6.0

NA

NA

Site 2

13.4

14.7

z7.8 - 11.7

~0

Site 3

7.5

1.8

NA

NA

The table shows methyl bromide concentrations predicted at site 2 were comparable but higher than those
measured at the site during the first hour of ventilation. However, predicted concentrations during the second
hour of the ventilation period were significant higher than those recorded at the site. The results of the
monitoring during the second hour of ventilation are therefore difficult to explain unless the modelled rows
during for emission scenario 2 or wind conditions during ventilation were significantly different from those
modelled.
Lower concentrations were predicted at the other monitoring site during both hours of the ventilation. Methyl
bromide concentration at the predicted levels should have been detectable by the PIDs at sites 1 and 3.
However, the predicted contour plots indicate that the emission plumes from the ventilated log rows are
comparatively narrow and the concentration decreases rapidly with lateral distance from the plume
centreline. Therefore significantly lower concentrations could potentially have occurred at site 1 and 3 if the
emission plume was narrower than that predicted. In addition the variability of wind directions during the 1
hour ventilation period as each of the log row are ventilated may have resulted in a slightly different emission
plume to that predicted and lower pollutant levels at the two sites.

Summary
Based on the comparison of predicted and observed concentrations at site 2 the dispersion modelling
methodology used to predicted downwind methyl bromide concentration during log row ventilations is
expected to be conservative. Predicted concentrations are expected to be higher than what are likely to
occur.
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Figure A - 16. Predicted one-hour average methyl bromide concentration (mg/m') for emission scenario 1 (wind speed 2.4m/s, wind
direction 273°)
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Figure A - 17. Predicted one-hour average methyl bromide concentration (mg/m) for emission scenario 2 (wind speed 3.1m/s, wind
direction 260°)
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