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Executive Summary
ASG has been engaged by Bay of Plenty Regional Council to conduct a review of an air assessment
study of Methyl Bromide (MB) and other fumigants at the Port of Tauranga conducted by Beca
Limited on behalf of Genera Limited (Genera).
There are some substantial changes in the Beca report which were not included in the October 2019
Golder Associates Ltd (Golders) report. These are as follows
1) Genera is requesting the use of additional fumigant agents other than just Methyl Bromide
and Phosphine as per the expiring Resource Consent 62719. Genera wish to have the option
to use, EDN, VaporMate (Ethyl Formate), Pestigas (a natural Pyrethrim) and synthetic
Pyrethroids including other phytosanitary fumigants authorised by the EPA included in the
new consent.
2) There were two substantial changes to the modelling. The first change was that the amount of
MB usage per year has decreased from 201,000 kg/year to 150,000 kg/year, a reduction of
some 50,000 kg/year due to the commission of the new log debarking facility.
3) The ship holds have been modelled assuming each hold is opened 2 hours after the preceding
hold, where the first hold is opened at 10 pm and the last hold is opened at 06 am.
Beca was engaged by Genera to provide an Assessment of Environmental Effects (AEE) for a
resource consent pursuant to section 88 and Schedule 3 of the Resource Management Act 1991
(RMA). The Beca report describes the environmental effects of the discharges to air from fumigation
phytosanitary operations undertaken by Genera. The potential impacts of the discharges to air from
the fumigation activities has been assessed using the results of dispersion modelling undertaken by
Golder Associates Ltd (Golders) in October 2019, and a health impact assessment undertaken by the
Institute of Environmental Science and Research (ESR), in support of the application.
ASG has conducted this review based on the latest modelling conducted by Golders detailed in
Appendix D and G of the Beca report. Some of the methods used in the modelling were not included
in the report, and no model control files or hourly emission files were supplied. Therefore, ASG has
not been able to provide a complete review of the methods and decisions made by Beca and Golders
and how these may affect the ground level concentrations of Methyl Bromide.
Analysis of the latest modelling results showed that the 1-hour maximum TEL of 1 ppm and 24-hour
TEL of 0.333 ppm for log piles and ship holds alone as well as the combined effect of logs and ship
holds extended beyond the Port boundary. The 99.9th percentile 1 hour value was below the TEL for
both the log piles and ship holds alone, and when they were combined.
Golders produced contour plots of both the 1-hour maximum and the 99.9th percentile, but Beca only
showed the 1-hour 99.9th percentile plot in their report citing from the MfE (2016) guidance that the
predicted 99.9th percentile is better reported as the maximum. While ASG agrees that the 99.9th
percentile can produce robust and more realistic model results than the maximum and is especially
beneficial with constant emission rates. In this application the 1-hour maximum results are relevant
because;
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(1) The 99.9th highest ground level concentrations at the Port boundary are below the monitored
data at the Port boundary. Therefore in this application the 99.9th percentile are not better
reported as the maximum.
(2) The 1-hour maximum ground level concentrations are more in agreement with the monitoring
data, and are slightly more conservative. The ten minute monitors recorded several incidents
where the peak TVOC at the Port boundary was 0.6 – 4.29 ppm.
(3) Because of the lack of a short term 10-15 minute exposure limit means that the 1-hour TEL
provides more protection both on-Port and at the Port boundary than the 99.9th percentile.
(4) The combined combination of meteorological conditions and discharge circumstance are not
‘exceedingly rare’ (as per ESR). Any meteorological hour with flow from the west,
northwest or southwest, i.e., toward the eastern Port boundary occurs for 46% of time for
winds < 5 m/s, and has the potential to cause an exceedance of the TEL at the Port boundary,
which is just a couple of hundred metres away. Other meteorological variables such as mixing
height are not that important due to the very near field effects.
(5) There are still concerns that the emission rates have been underestimated, which are detailed
below.
Because MB has no short term exposure limit (STEL) none of the Air Assessment report’s reviewed
to date have considered the exposure to workers on-Port, siting that the model should only be used
for reviewing off site effects as the on-site predictions are considered to be too close to the discharge
of MB to be considered reliable. This is incorrect. Dispersion modelling such as Calpuff is routinely
used to determine probabilistic exposure and risk from fumigants within metres of a source. The
purpose of conducting modelling is to establish buffer zones, and in the case of this application to
determine how large each location buffer zone should be in order to be protective given additional
exposures coming from other fumigating locations. All at risk fumigants that Genera is applying for
use at the Port need to be assessed using CALPUFF within the Port boundary, where the model results
are used to establish a probability that a given buffer zone will not result in an exceedance of a user
specified concentration. Therefore the use of buffer distances should be a key management tool for
managing all fumigation operations at the Port including MB. Maintaining safe distance zones should
be of a higher priority than active monitoring during ventilation due to the hit and miss nature of the
monitoring. It is ASG’s opinion that the active monitoring on-port is not robust enough. Even if the
monitors are well calibrated and are of a good quality, monitoring highly variable plumes is still a
chance event. Further, the fact that peaks of 1 ppm do occur quite regularly at the Port boundary it is
hard to be confident that every day operations of active monitoring are protective of workers on-Port.
It is unclear why Phosphine has a 15-minute STEL and MB does not, especially given the very high
concentration releases of MB at ventilation from both ship holds and log piles. According to
WorkSafe, in the event of no STEL, excursions above the WES-TWA should be controlled, even
where the 8-hour WES-TWA is within recommended limits. Worker exposure levels may exceed
three times the value of the WES-TWA (15 ppm) for no more than 15 minutes at a time, on no more
than four occasions spaced one hour apart. Under no circumstance should they exceed five times the
value of the WES-TWA level (25 ppm). In addition the 8-hour TWA is not to be exceeded for an 8hour work period. Therefore it is recommended that all the fumigants that Genera is applying for
should be assessed using models based on a distance approach, and appropriate short term STELs
which can be computed from the TWA TELs.
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We know that during ventilation, the MB concentration from a single log pile with volume of 1296 m3
assuming an application rate of 80 g/m3, and 80% recapture can produce approximately 14 kg of MB
which is all released within ten minutes or less. The same single log pile with no recapture can
release approximately 35 kg of MB within ten minutes or less. These are significant concentrations
whose effects are highlighted in the monitoring event of May 2019 where recapture was applied to 14
of the 17 log piles returning a concentration of 35 ppm in the exclusion zone. It is ASG’s opinion that
this high reading of 35 ppm is not unusual, and is occurring much more frequently than the monitors
can detect due to the highly random and variable nature of the ventilating plume.
Considering the significant emissions from a single log pile combined with the fact that the recapture
process is still not very efficient, is only happening, on average 70% of the time, and, often is not
possible due to operations and log layout plan, it is not unrealistic that in the foreseeable next few
years at least 20-30% of all log fumigations will still have no recapture applied. Therefore as per the
last review what this Air Assessment lacks is providing detailed information on what the actual
monthly usage of MB means in so far as number of log piles, the size of the log piles, assumptions
around the volume of the head space size for a typical log pile size, and an atypical large log pile size.
There are no tables or other information to relate the monthly usage of MB down to a single log pile
and vice versa. It is important to relate the MB usage per month down to a single typical log pile and
an atypical large log pile because of the very high residual concentrations at time of ventilation.
Some of the same concerns featured in the first Golder modelling review still remain. These are
related to the under estimation of the emission rates which are listed below;
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-

The emission rate at a single location was capped at a MB usage of 450kg/hr which for a
medium size log pile at an application rate of 80 g/m3 is approximately 4-6 log piles (note
application rates go as high as 120 g/m3). In reality there have been many ventilation events
with many more log piles than the 4-6 log piles modelled here. Golder limited the amount of
MB that can be released in an hour, in order to maintain the total amount of MB that can be
released for longer periods, i.e., a day or year. Because MB fumigations don’t happen
continuously the long time period of MB use is not an issue, but the short term usage is.

-

Because the total usage of MB was capped at 450 kg/hr at any one location any excess was
vented into the following hour instead of releasing it all in the first hour. It is understood that
in reality, tarpaulins can be removed two at a time, or within a few minutes, and sometimes
ten minutes. This means that multiple log piles can be ventilated within the first 30 minutes,
i.e., more so than what has been modelled here. To displace hour 1 venting to hour 2 is to
significantly reduce the actual emission rate, and peak concentration.

-

Further, to the point above, if 450 kg/hr of MB are used to fumigate log piles which amounts
to around 4-6 log piles are fumigated in an hour. But, how does this relate to the ventilation
of the log piles in reality? If tarpaulins are removed in ten minutes, or even 2 at a time, as is
seen to occur at the Port, then what took several consecutive hours to fumigate at a dosage
rate of 450 kg/hr can all be ventilated within the hour. Understanding the usage of MB per
hour to fumigate 5 log piles, and the actual number of ventilations which occur on the order

of minutes within an hour is a key aspect of the initial release of MB to the atmosphere. Subhourly modelling using ten minute meteorology and emissions may be necessary.
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-

No log piles without recapture have been modelled. Given the complexities of efficient and
successful recapture and the fact it is only occurring 70% of the time on average, it is not
unrealistic that in the foreseeable next few years at least 20-30% of all log fumigations will
still have no recapture applied.

-

Only 35% of the initial dose into the ship holds was available for release. This number was
based on sampling conducted on the 19 May. The time the sample was taken after ventilation
was also not known. The assumption for log piles was 47% and the literature supports 50%.

-

The ventilation rate of a ship hold has been assumed to release its headspace within the first
two hours of ventilation, and the initial release rate was evenly distributed for the first two
hours, (i.e., 17% release for each hour). Ship hold ventilation will largely be a function of the
wind speed, wind direction and atmospheric stability. For some conditions it is anticipated
that 80% or even 90% (if we assume only 35% available) will be drawn off within the first
hour, not 50% in the first hour and 50% in the second hour. This assumption will reduce the
predicted peak concentration.

-

No upset conditions have been considered.

1. Introduction
ASG have been engaged by BOPRC to provide a review of an Environmental and Air Assessment
exercise undertaken by Beca Limited (Beca) on behalf of Genera Limited (Genera) for the release of
fumigation and phytosanitary operations at the Port of Tauranga. This report provides a review and
assessment of Beca’s methods and revised modelling over three years of modelled data.
Beca developed an Assessment of Environmental Effects of which the report, ‘RM19-0663 2019-2030 Final Genera Ltd – Air Discharge Consent Renewal Application 29 Oct 2019.pdf’ describes the
proposed activity and environmental effects of the discharges to air from fumigation operations
undertaken by Genera. General is seeking consent from discharges of Methyl Bromide (MB),
Ethanedinitrile (EDN) and Phosphine (PH3) as well as other fumigants that may from time to time be
authorised by the EPA under HASNO for phytosanitary purposes during the consent’s 10 years.
These fumigants include VaporMate (Ethyl Formate), Pestigas (a natural Pyrethrum) and synthetic
Pyrethroids.
Beca has assessed the potential impact of the discharges to air from the fumigation activities using the
results of the dispersion modelling assessment undertaken by Golders in October 2019 (Appendix D)
of the Beca report, and a health impact assessment undertaken by the Institute of Environmental
Science and Research (ESR) in Appendix F, which is in support of the application.
This review follows that conducted in October 2019 by ASG, titled: ‘Final Review of Golder AEE of
MB at Port Tauranga for Genera Limited 7 October 2019.pdf’ which was a review of the Golder July
2019 modelling which was detailed in the following three documents.
1. Technical Memorandum. Project no. 1898728-7403-009-TM-rev0. Dated 10 July 2019.
2. Report. Technical Air Quality Assessment, Genera Limited 1898728_7403_008_R_RevA.
3. Combined appendices.pdf. Document 19A, Version 2.0. August 2019.

1.1 Overview of Genera Modelling
Genera holds a resource consent from the Bay of Plenty Regional Council (BOPRC) Number 62719
that authorises the discharge of contaminants to air from the fumigation processes at the Port of
Tauranga. This air discharge consent is set to expire on the 30th April 2019.
Genera is seeking to continue discharging contaminants into the air from its fumigation operation at
the Port of Tauranga. Golders was first engaged to prepare an assessment of the potential air quality
effects of MB fumigation operations at the Port of Tauranga. The methodology and findings of this
report are detailed in Golders ‘Technical Air Quality Assessment’ report, dated August 2019. This
Golders report considered the potential effects from the discharges of MB from log pile, container and
ship hold fumigation processes at the Port of Tauranga. The Golders assessment was comprised of a
modelling-based assessment of short- and long-term air contaminant exposure concentrations
combined with direct measures of MB at the Port Boundary. This modelling in this report is referred
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to as the July 2019 modelling as opposed to the October 2019 modelling which is included in
Appendix D and G of the Beca report.
Golders re-ran the model and the concentration maps are presented in Appendix G of the Beca report.
The new modelling, similar to the last modelling did not consider the on-site or, near field effects as
according to Beca the ‘on-site predictions are considered to be too close to the discharge of MB to be
considered reliable’ (page 35). Further, Beca made the following statements;
1. The new (Golder, October 2019) modelling combines a number of worst-case scenarios in
terms of weather conditions, job numbers and dose rates.
2. The modelling does not represent the reality of everyday operations which can be managed to
comply with consent conditions through active monitoring.
3. The monitoring results conducted by Genera over the last 9 years indicate that worst case
expectations of the model do not occur and that the per cent of non-compliance is less than
0.2% of the time.
4. The modelling assumptions must consider the realistic practice and the mitigation that is
proposed. Current practice has evolved with the impact of the de-barker facility, operational
efficiencies and volume of exports to China. Beca concludes that therefore on the basis of
current practice, the volumes of MB per hour is less than the modelled assumption.
5. The 100th percentile modelling results indicate some exceedance of the 1-hour (3 ppm), and
24-hour average (0.6 ppm) TEL at the Port boundary when both ship holds and log piles are
ventilated simultaneously. These values decrease to 1 ppm and 0.4 ppm for the 99.9th 1-huor
concentration at the plant boundary. Beca recommends that the predicted 99.9th percentile 1hour concentration should be used in assessing the effects of the discharge to contaminants to
air since MfE (2016) recommends that the predicted 99.9th percentile concentrations be
reported as the maximum as this minimises the effects of unrealistic modelled meteorological
conditions.
Beca says they have used a precautionary approach to comparing the model to the monitoring result
over the last two years and predicting the comparison of the model to the future reality where less MB
will be used (approximately half) and the frequency and efficiency of recapture will be increased.
In Section 7.3.4. Beca summarised the ESR report which is detailed in Appendix F and provides the
following points;
1. The dispersion modelling conducted by Golders is highly conservative and identified no
unacceptable exposures over 24-hour and chronic time frames.
2. The predicted maximum 1-hour mean MB concentrations represent a rare combination of
meteorological and discharge circumstances that may not occur at all.
3. The dispersion modelling identifies the potential for exceedance of the 1-hour TEL when both
log stacks and ship holds are simultaneously fumigated for occupational bystanders. For
residential bystanders the maximum predicted 1-hour MB concentration reaches, but does not
exceed the TEL when ships and stacks are simultaneously fumigated.
4. No exceedances of the TEL occur at the 99.9th percentile occurred.
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Beca states that the ESR report concludes that the derivation of the 1-hour TEL appears to be
sufficiently conservative that the predicted TEL exceedances are unlikely to results in adverse health
effects.

1.2 Report Layout and Content
This report is primarily concerned with the methodology and results described in (i) the Beca Report;
(2) the Golder modelling report (Appendix D and Appendix G) and the ESR Report in Appendix F. In
particular the points and statements laid out in Section 1.1 are discussed. The findings in each report
have been briefly discussed in Section 2, and a Discussion and Summary have been provided in
Section 3.
This review focusses on the following topics;
1) Technical assumptions
2) Emission rates – diurnal profile, ventilation hours
3) Recapture
4) Ventilation Rates
5) MB Usage Rates
6) Modelled Emission Rates
7) Modelling
8) Model Results
9) Monitoring
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2. Technical Reviews
2.1 Beca Report Review
2.1.1 Monitoring
2.1.1.1 Boundary Monitoring (referred to as TEL monitoring by Beca)
With regards to boundary monitoring Beca has made the following statements;
-

Beca says monitoring equipment is calibrated every 6 months to the same standard as
recommended by supplier. Calibration certificates are made available to BOPRC on request.

-

Beca says there were three exceedances over the past 15 months out of 2,400 fumigation,
which amounts to less than 0.2% of total fumigation events.

-

According to Beca (p29), ‘Standard monitoring undertaken indicates that the concentration
of TVOC’s at the Port boundary, as measured on a monthly average, is significantly below
the 1-hour TEL as shown in Figure 5-1’. Beca’s Figure 5-1 is shown below in Figure 2-1.

-

Beca (p40) have used Figure 2-1 to validate their model results and conclude ‘that monitoring
data recorded over the last 9 years indicate that ventilation from log stacks on wharf meet the
1-hour and 24-hour TELs at the Eastern Port Boundary’.

Figure 2-1.
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Beca’s Figure 5-1 showing TVOC hourly readings from the Port Boundary.

Figure 2-2.

BOPRC 10-minute (top) and 1-hour (bottom) readings from Port Boundary at Astrolabe Street for
November 2018 to July 2019.

However, BOPRCs Astrolabe Port boundary monitor shows different results, see Figure 2-2 which
shows the 10-minute and one hour TVOC readings. The 10-minute readings show many TVOC
values > 0.5 ppm – 4.29 ppm. The 1-hour BOPRC monitoring results are also significantly higher
than Beca’s monitoring results of Figure 2-1. The monitoring results of Beca are misleading as they
are monthly averages of individual events, and therefore do not represent actual releases which are
much higher. Further, Beca (p40) have used Figure 2-1 to validate the model results and have
incorrectly concluded ‘that monitoring data recorded over the last 9 years indicate that ventilation
from log stacks on wharf meet the 1-hour and 24-hour TELs at the Eastern Port Boundary’.
2.1.1.2

WES Monitoring (Worker Safety monitoring)

With regards to worker safety monitoring the following points and statements are included in the Beca
report;
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-

The Worker Exposure Standard (WES) is a measure not to be exceeded outside the boundary
of the MSZ (monitoring safe zone) being a time-weighted 8-hour average concentration of
MB of 5 ppm (19 mg/m3).

-

The MSZ applies only during ventilation of the cargo. The MSZ shall be marked with cones
and signage. Inducted port personnel are not allowed into this zone at any time. This zone is
under the control of the fumigator. (Consent condition states, the MSZ is a variable area;

when MB concentrations exceed an instantaneous reading of 25ppm at the edge of the MSZ,
boundary shall be extended until monitoring indicates that the MB concentrations remain
consistently below 25ppm).
-

WES monitoring taken at MSZ boundary (monitored safety zone), determined by fumigator
and size dictated by quantity of fumigant, wind direction and speed.

-

The EPA has defined “effective” recapture, as being the reduction of MB under the sheets
immediately before ventilation being equivalent to the Worker Exposure Standard (WES).
According to Beca - this is difficult to measure as the WES is an 8-hour average measurement
whereas the measurement under the sheets immediately before ventilation is an instantaneous
measurement (Section 5.4).

-

During the removal of the tarpaulin, active monitoring of the fumigant levels at the boundary
of the MSZ is undertaken. Communications between the monitors and staff removing the
tarpaulin is maintained so that the release is controlled to below 25 ppm at the MSZ.

-

The standard practice is to either move the MSZ when readings are elevated, or to slow the
removal of the tarpaulin, or close the hold cover(s). This adaptive management approach to
active monitoring is designed to maintain the WES in accordance with WorkSafe practices
and regulation.

-

Monitoring undertaken indicates that the WES during ventilation is significantly below the 5
ppm 8-hour average limit as shown in the graph below for the period from January 2018 to
July 2019.

Figure 2-3 shows Beca’s Figure 5-2 of monitored TVOCs during ventilation against the 8-hour WES.
Figure 2-3.
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Genera monitored TVOCs during ventilation against the WES for 2017, 2018 and 2019.

Comments and Questions Raised.
1) The control release was set at 25 ppm. This is effectively 5 times the 8-hour TEL of 5 ppm.
This seems to be from the WES, where the ceiling value is set at 5x WES in the absence of an
individual value assigned?
2) The 8-hour permissible WES 5 ppm standard is too long, and is not representative of the short
term exposures. As Beca points out, ‘this is difficult to measure as the WES is an 8-hour
average measurement whereas the measurement under the sheets immediately before
ventilation is an instantaneous measurement’. We know the concentration at ventilation from
a single log pile is likely to be significant, therefore the 8-hour WES is not protective of
workers on-Port.
3) There should be a short term 15 minute STEL applied to MB. WorkSafe New Zealand
suggests that a worker exposure levels may exceed three times the value of the WES-TWA
(15 ppm) for no more than 15 minutes at a time, on no more than four occasions spaced one
hour apart. Under no circumstance should they exceed five times the value of the WES-TWA
level (25 ppm). In addition the 8-hour TWA is not to be exceeded for an 8-hour work period.
Therefore it is recommended that all the fumigants that Genera is applying for should be
assessed using models based on a distance approach, and appropriate short term STELs which
can be computed from the TWA TELs.
4) None of the Air Assessments conducted on behalf of Genera to date have considered nearfield concentrations of MB. Near field considerations are important because of the very high
near field concentrations. Beca uses the following to justify not looking at near field
concentrations; ‘While on-port modelling results are shown, modelling should only be used
for reviewing off-site effects. The on-site predictions are considered to be too close to the
discharge of MB to be considered reliable’. Beca is incorrect as per the on-port modelling.
CALPUFF is well suited to computing concentrations close to the source, especially if the
source has been well characterised. Further, probabilistic exposure and risk modelling for
fumigants within 5m of the source is a well-established science. Buffer distances should be
determined based on probabilities that exceedances will not occur. Buffer distances should be
determined on modelling and used as a higher priority over monitoring in the WES which is
largely a hit and miss exercise due to high plume variability.
5) Note Phosphine has a TWA (8-hour) of 0.3 ppm (0.42 mg/m3) and a 15-minute STEL of 1
ppm (1.4 mg/m3). Since Genera are applying for Phosphine amongst other fumigators, all
fumigants should also be assessed with the assumption that a 15-minute STEL is based on 3
or 4 times the TWA exposure limit. Buffer distances for each fumigant should be determined
on this method.
6) Beca determined that ‘monitoring undertaken (Figure 2-3) indicates that the WES during
ventilation is significantly below the 5 ppm 8-hour average limit as shown in the graph below
for the period from January 2018 to July 2019’. This is a strange conclusion to make
especially when Beca acknowledge that ‘effective recapture’ (a term defined by EPA as being
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the reduction of MB under the sheets prior to ventilation) is difficult to measure, i.e., ‘This is
difficult to measure as the WES is an 8-hour average measurement whereas the measurement
under the sheets immediately before ventilation is an instantaneous measurement’ (Section
5.4). Yet Beca appear quite happy to endorse the 8-hour WES as being protective of workers
exposed to significant concentrations on the order of minutes, whilst acknowledging it is hard
to capture.
7) Beca’s Figure 5-2 (shown here as Figure 2-3) shows TVOC concentrations on-Port, possibly
in the MSZ for three years (2017-2019) mostly around 0.5 ppm with the odd peak close to 2
ppm. This does NOT agree with the BOPRC TVOC monitored data (see Figure 2-2) for
Astrolabe Str which is located at the Port boundary. The BOPRC monitor shows 19
incidences over 8 months in 2018 - 2019 when the TVOC ranged from 0.6 ppm – 4.2 ppm at
the Port boundary. It is therefore impossible that the concentrations in the MSZ are lower than
those measured at the Port boundary over the same period. Beca’s Figure 2-3 is misleading as
it does not present actual events, rather it presents averages and the actual results are much
higher.
2.1.1.3

Exceedances and Possible Recorded Exceedances

The canister measurements of MB were 2-3 times higher than the TVOC measurements by the PIDs.
This means Genera PIDs are under reporting MB concentrations (Summary Golder report Appendix F
page 208 of Beca report).
Table 2-1 summarises the known recorded exceedances reported in the Beca and Golder reports.
Table 2-1.

Reported
Beca
(p29)

Reported Golder and Beca exceedances.

Date of
incidence

Ship hold or
log pile

Recapture or not

MB
concentration
(ppm)

Where
monitored

August 2018

Ship Hold
needed to get
done again
10,500 kg
MB used

No

Not specified

Not specified

6.4 ppm

Monitored
safe zone

2.3 ppm

Port Boundary

1.1 ppm

Port Boundary
Tasman Quay

8 August 2018
Golders

Golders
Beca (p
29)
Golders
Beca (p
29)
Golders
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2.6 m/s wind
Wind W
22 August
2019
3.8 m/s wind
30 May 2019,
N2908, N2911
4.4 m/s wind
from NW
June 2019

Log row 558
kg MB used
Log row
1409 kg and
1561 kg used
Log row
1,398 kg MB
used
Log row

7/7 recapture
18/23 recapture,
and 9/9 recapture
5 locations on-Port

35 ppm
Recapture of 14/17
2.21 ppm
15/19 and 5/8 of log
stacks had recapture

2.8 ppm

Exclusion
zone
Port Boundary
Monitored
safety zone

(1905 kg and 601 kg MB
used)
BOPRC
BOPRC
BOPRC

1 August 2018
22 August
2019
Nov 18-Jul 19
19 ten minute
incidences

Ship Hold

No recapture

Ship Hold

No recapture

Mostly log
rows

Not known

(Peak release
missed)
TVOC
4.29 ppm NW
3.3 ppm E
TVOC
2.4 ppm
TVOC
0.6 – 4.5 ppm

Port Boundary
Port Boundary
Port Boundary

Golders presented 7 samples from 2019 monitoring program from SUMMA canisters and TVOC
from co-located PID monitors. The monitoring showed the following;
-

PID monitor results of TVOCs are significantly lower than those from SUMMA canisters
Genera PIDs results vary by more than 3 orders of magnitude.
There was a single incidence of 35.9 ppm, with recapture technology on 14 of the 17 log piles
and 1398 kg of MB used which is approximately 82 kg per log pile.
BOPRC shows 19 incidences of > 0.6 ppm 10-minute TVOC at the Port boundary
Log pile fumigation events of 7 or more at a time appears to be a regular occurrence. Events
in the table show log pile fumigation events of 7, 8, 9, 17, 19 and 23 log piles at a time.
Table 2-1 also shows that all the ‘exceedance’ events have recapture of 7/7, 18/23, 9/9, 14/17,
15/19 and 5/8 which is more than 80%. This means the 20-30% of events that do not have
recapture could have concentrations that were significantly higher.

Comments and Questions Raised
1. The fact that the results varied by 3 orders of magnitude is significant and implies that the
plumes are highly variable in nature and the monitors are simply recording snapshots and
could be missing the plume entirely.
2. It is understood BOPRC monitors are better quality, as they draw air in and are calibrated
more frequently.
3. Golders recorded a MB reading on 30 May of 35.9 ppm (N2908) at 13h57 under a 4m/s NW
wind. Recapture was included on 14 of the 17 log piles. This is a significant valid reading
and is 7 times the TWA, or 3 times higher than a 15-minute TEL if it were in place. The
amount of MB used in this incidence was just 1398 kg of MB and was just 64%, 76%, 79%
and 85%, of the MB used (2175 kg at location 1, 1837 kg at location 2, 1754 kg at location 3,
and 1650 kg at location 6) to determine the hourly emission rates at each of the locations,
presented in Table 2-2. (From Table 2 in Golders latest modelling report (Section 3.7.3)).
One can conclude from this that the monitored incident on the 30 May was actually more of a
typical fumigation/ventilation event than a maximum event.
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Table 2-2.

Maximum daily emissions and associated MB used to develop the hourly emissions (Golders
Report Section 3.7.3).

This raises the question;
How frequently do fumigation events involving say 17 log piles at a time at one location occur?
The peak incident of 35.9 ppm used a total of 1398 kg MB on 17 log piles of which 14 had recapture
taken. This amounts to approximately 82 kg of MB used on each log pile. Some log piles (larger ones
of say 60m long, 4.5m wide and 4.8m high – which is a fairly typical log pile size) will use 100kg (for
an 80g/m3 application). So, 82 kg per log pile does not seem like an unusually high number.
Therefore, how often do events like this happen? ASG understands that events of 17 log pile
fumigations in one location, can, and do occur regularly, and that the monitoring incident of the 30
May is a ‘normal’ event. If this is the case then 35 ppm and higher will be occurring frequently, it is
just not being picked up by the Genera monitors.
The exceedances in Table 2-1 seem to have occurred in a range of wind speeds; 2.6 m/s, 3.8 m/s and
4.4 m/s. The two ship hold incidents measured by BOPRC in August 2018 and 2019 which happened
during the night time recorded winds in the range of 1 m/s. Considering the winds toward the eastern
Port boundary, i.e., winds 1 – 5 m/s from the SW, W and NW occur for ~ 46% of the time then the
chance for 1 ppm peaks at the Port boundary is high.

2.1.2 Beca Log Pile – Air Dispersion Modelling Assumptions
The points raised in 2.1.2.1 are from Beca Report Section 7.3.2 Dispersion Modelling Assumptions.
2.1.2.1
2-7

Model Assumptions
Beca says the model used a discharge of 450 kg/hr and 150,000 kg/year
Recapture achieved 80% of MB in the headspace
Recapture is undertaken on 80% of log piles ventilated in an hour
Discharge is continuous throughout the day and on every day in a month
Average number of 180 jobs per month over the past two years using 75 – 100 kg per job

-

In practice there may be up to 6 jobs per day = maximum 900 kg per day or 69 kg/hr
(approximately 15% of the modelled assumption)
Since the implementation of the log de-barker at Murupara this number has effectively halved
resulting in a decrease in the number of jobs and the amount of MB used.
The model combines a number of worst-case scenarios in terms of weather conditions, job
numbers and dose rates (p35).
It does not represent the reality of everyday operations which can be programmed and
managed to comply with the consent conditions through active monitoring and adaptive
management (p35)

Comments and Questions Raised
Beca have summarised the dispersion modelling assumptions in Table 5 in Section 7.3.2. Table 5 has
some inconsistencies which have been addressed below as well as other significant points;
1) Beca says the modelling used a discharge of 450 kg/hr and 150,000 kg/year. This is a big
annual reduction in MB usage and emission rate from the July 2019 modelling which
assumed 215,000 kg/year. It is understood Genera have advised Beca and Golder that the
annual MB usage is expected to decrease due to the increased debarking prior to export.
Golder has scaled the hourly emission rate to reflect future annual effects. Genera is
proposing to not use more than 150,000 kg per year. If this is the case the new consent
conditions should reflect this new upper MB limit.
Note.
Golder used a maximum dosage\usage rate of 450 kg/hr of MB at a single location. Of this
450 kg/hr dosage rate, 47% of MB usage (212 kg) was assumed to remain in the headspace.
53% was sorbed into the logs (239 kg) over the period the logs are under the tarpaulin prior to
recapture. Based on an hourly average of 80% headspace recapture (80% of 212 kg =
169.6kg) on 80% of the fumigations, (80% of 169.6 kg = 135 kg) was assumed to be able to
be recaptured. This resulted in 76.5 kg of MB left in the headspace before ventilation started
(212 kg – 135 kg = 76.5 kg).
2) Has Beca got dosage of MB used, and discharge of MB to the atmosphere mixed up? In
Table 5 Beca say the discharge of MB used was 450 kg/hr, and that the average number of
jobs per month is 180 using an average of 75-150 kg/job. This is not correct the dosage to
each log pile can be up to 100 kg, and a job can be an entire log row of multiple log piles with
each log pile taking up to 100 kg.
3) Section 8.1. A reviewer quoted in the Beca report hinted that the modelling emission
assumption of 450 kg/hr for 13 hours is unrealistic (3 large rows per hour for 13 hours). This
does not seem correct and raises the question; exactly what does the 450 kg/hr MB usage at a
location represent for a single log pile? Golder and Beca say a single log pile (log row) will
use 100 kg (Beca p22). Therefore a dosage of 450 kg at a single location is only 4-5 log piles
or 5.6 log piles at 80 kg per log pile. Therefore the comment that 450 kg/hr is unrealistic and
represents 3 large log rows does not seem correct. We know that log rows of up to 15 or so
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individual log piles are fumigated/ventilated within an hour, but the maximum emission rate
has been capped at 4-6 log piles? So although, 450 kg/hr at each location sounds
conservative, at a single location the emission has been capped and the excess released into
the following hour. The effect of this is to reduce the concentration.
4) Beca make the point that the latest modelling does not represent the reality of every day
operations as day-to-day operations can be managed to comply with the consent conditions
through active monitoring.
ASG has three comments on this statement. First, because of the complicated nature of the
MB fumigations at the Port, the modelling could have been done better and should have
shown in addition to what was done, the following;
(a) Real every day-to-day operations. Genera has the data for each location, MB usage,
times etc. The hourly variable emission developed by Golder does represent real
operations and should have been used as is, without emissions modifications. The 24-hour
and annual concentrations could have been calculated from this.
(b) Real maximum ventilation events of both log piles and ship holds independently, with no
capping of the ventilation emission or, the emission rate based on MB usage per hour as it
takes much longer to fumigate than it does to ventilate. Modelling could be done as
events or, over a full year.
(c) Individual typical log pile and atypical large log pile at different application rates and
varying percentages of recapture.
Secondly, the Golder modelling is not overly conservative. MB usage at 450 kg/hr represents
ventilation from 4-6 log piles over an hour, and the modelling has assumed 80% recapture
which only occurs 70% of the time. Further, since the emission rate is capped and any excess
MB is released into the following hour, means that the emission from a single location may
even be underestimated.
Thirdly, Beca suggest that every day operations can be managed through active monitoring.
ASG disagrees with this statement. Active monitoring is not robust enough. The monitors
even if well calibrated and of good quality are largely a hit and miss exercise. Further, the
fact that peaks of 1ppm do occur quite regularly at the Port boundary it is hard to muster
confidence that every day operations of active monitoring are protective of workers on-Port.
5) Similarly, to the previous July 2019 modelling Beca and Golder have assumed a maximum
MB usage of 450kg/hr at one location. We know that more than 450 kg can occur at any one
location, because Golder made a point of saying if this happened then additional over 450 kg
was released in the next hour, and that maximum daily usage was often higher.
6) Beca state that a single log pile, or log row as they refer to individual piles will use 100 kg
MB (section 4.1.4, p22). Assuming Beca modelling has assumed a usage rate of MB of 450
kg/hr (not a discharge rate as per Table 5 and Section 8.1). As an example this means for a
usage of 100 kg of MB per log pile, 80% recapture and 47% of MB left at the end of a single
log pile fumigation is approximately 16.92 kg of MB released to the atmosphere (16,920
ppm) at the time of ventilation per log pile. Using the same thinking as above, but with no
recapture returns ~37.6 kg of MB (37,600 ppm) to the atmosphere at the time of ventilation
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for a single log pile. This is significant. Where are the modelling or discussions from
Golders and Beca to show what the concentration to atmosphere is and the exposure to the
workers from the 20-30% of all log piles where no recapture occurs.
7) Beca in Table 5 (p36), said. ‘In practice there may be up to 6 jobs per day = maximum 900
kg per day or 69 kg/hr (approximately 15% of the modelled assumption). There are multiple
issues with this statement listed below;
a. 6 jobs a day can mean 6 individual fumigation events with each fumigation event
consisting of multiple log piles – as many as up to 17 or so at a time.
b. The maximum usage per day can be much higher than 900 kg per day, Table 2-1
shows that for 17 log piles fumigated at one location, 14 of them had recapture
applied. This amounted to an MB usage of 1398 kg, and about 82 kg per log pile.
Further, 1398 kg is just 64% - 85% of the daily maximum recorded at each of the 4
locations. It is understood fumigation events of multiple log piles is a frequent
occurrence.
c. A maximum of 900 kg per day does not return an emission rate of 69 kg/hr to the
atmosphere. According to Golder assumptions a dosage of 900 kg will return 84.6 kg
to the atmosphere assuming 80% recapture.
d. Beca says the modelled emission rate was 75% higher than normal application rates.
If this was the case why aren’t the predicted ground level concentrations of MB much
higher than those shown in Figure 7-1 and 7-2? We know that typical log pile
fumigation events (that aren’t 75% higher than normal practice) can return high levels
of TVOCs (0.6 – 4.2 ppm) at the Port boundary (19, 10-minute incidences from
BOPRC monitors). Beca’s predicted MB concentrations at the boundary for a 1-hour
99.9th value were well below 1 ppm.
8) In Table 5, Beca states that there are an ‘average number of 180 jobs per month using an
average of 75-150 kg/job. We know that a typical single log pile will use up to 100kg MB
and that Golder referred to a ‘job’ as having a Genera job number which would represent the
fumigating of multiple log piles in a row, i.e., ‘Genera job number 106276, where 14/17 of
the log stacks had recapture of MB’ (p202 Beca Report). Does Beca not mean 180 individual
log piles per month using an average of 75-150 kg per log pile?
9) Table 5. Beca assumed 150,000 kg per annum of MB used for log piles. Golder (p13) said in
2018, 180,000 kg per annum was used for log piles and containers and in the 2018-2019 MB
usage, 171,649 kg MB was used. The new modelling used the lower amount of 150,000 kg
per annum. This MB usage limit per annum should form part of any new consent condition.
10) Beca and Golder latest modelling has not considered log piles with no recapture. It is
understood that log pile recapture will increase as it is written into condition 5C.1 which has
step targets for achieving an increasing proportion of fumigations using recapture technology
over time. But, Genera have requested deferral to this condition at least 5 times, with the
latest request in June 2019. Further, we know that not all log piles can be recaptured because
marshalling and stevedore activities prevent Genera having access to 100% of log rows.
Further, according to Beca, over the last 6 months only 70% of log rows have been
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recaptured. This is less than the 80% assumed by Beca and Golder for all log piles. Further,
recapture technology is still known to be unreliable, and 80% recapture has been observed to
take longer (5-6) hours than typically operationally allowed for (2-3) hours. Therefore their
effects should be modelled individually.
11) The latest modelling continues with a mass capped dosage of 450 kg/hr. Neither Beca nor
Golders have provided the anticipated release to the atmosphere for a single log pile with and
without recapture. Considering the very high concentrations at the time of ventilation this is
important. Further, neither Beca nor Golders have provided any information on whether a
single log pile emission rate with and without recapture scales back up to their assumptions of
450 kg/hr or, a typical Genera Job.
For a typical single log pile, see Table 2-3 below the concentration at release is significant.
For 6 log piles at a single location all being ventilated in the same hour the concentration
could be 6 x as high.
Table 2-3.

Methyl Bromide Calculations for a single log pile.

Calculations for a single log pile with and
without recapture
% left at end of fumigation in a (m3) air space

Value

Application rate at treatment (g/m3)
Area of log pile (m2)

80
270 (60m long, 4.5m wide, 4.8m high),
according to Golders they can be as high as 6m
(p125)
1296
75 - 103.7 (Beca 4.1.4, Golder)
12.69 - 16.92; (12,690 ppm - 16,920 ppm)

Volume of log pile (m3)
Amount of MB applied to single log pile (kg)1
Amount of MB (kg) released to air after
recapture at 80%
Amount of MB (kg) released to air with no
recapture

47% (used by Golder), literature suggests 50%

28.2 - 37.6; (28,200 ppm - 37,600 ppm)

Flux equations used by Sullivan for computing MB remaining in headspace (m3)
Volume of air in headspace containing MB (m3) 450 (Graham, Sullivan)
Concentration flux with no recapture
17,407 ug/m2/s
Concentration flux with recapture
3,481 ug/m2/s
Todoroski Science (for a single log pile)
Application rate of 80g/m3, 80% recapture
Application rate of 40g/m3, 0% recapture
Application rate of 120g/m3, 80% recapture
Application rate of 120g/m3, 0% recapture
1
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3.6 kg/ten minutes, 21.6 kg/hr
9.0 kg/ten minutes, 54 kg/hr
5.4 kg/ten minutes, 32.4 kg/hr
27 kg/ten minutes, 162 kg/hr

The dose of MB in kg is calculated on the volume of the log pile (Golder Section 2.3)

2.1.2.2

Beca Ship Modelling

Golders have provided MB concentration isopleth contour plots (Figures 2, 3, 5 and 6) from ship
holds in Appendix G of the Beca Report. The figures represent the following; Figure 2 (ship holds
only at 1-hour maximum), Figure 3 (ship holds and log stacks at 1-hour max), Figure 5 (ship holds at
24 hour), Figure 6 (ship holds and logs stacks at 24 hour). All of these plots show exceedances of the
appropriate TELs at the Port boundary. Golder have also presented the 1-hour 99.9 th percentile plots.
No exceedances are shown at the 99.9th percentile level.
Beca in their report only provided the 1-hour 99.9th percentile concentrations for ship and log piles
combined, see Figure 7-2 and Table 6 on pages 38 and 39, respectively. Figure 7-2 shows no
exceedance of either the 1-hour TEL (3900 µg/m3) or 24-hour TEL (1300 µg/m3). Beca did not show
the 1-hour max referring to the need to rely on the 99.9th percentile as the maximum ground level
concentration.
This assumption of Beca that the 1-hour 99.9th is more reflective of the peak emission is questionable
for Methyl Bromide. Peak emission releases are not constantly occurring every hour of the day, so
the 99.9th percentile is expected to be much lower than 1-hour max. But, because there is no short
term STEL for MB, and ship hold monitoring has shown to be more similar to the 1-hour maximum
than the 99.9th percentile, this means the 1-hour maximum results are more important.
-

The latest modelling reported in the Beca report has assumed the remaining 35% MB in the
headspace has been evenly released over the first two hours of ventilation, (18% MB released
in each hour). This was based on a single ship hold fumigation record of 5 holds on the 16
May 2019. The previous July 2019 modelling assumed a head space of 37%. In the previous
review of the Golder July 2019 modelling it was pointed out that ship hold ventilation will
depend on the meteorology (wind speed, wind direction and stability), but there is no record
of the meteorological conditions on the 16 May, so it is not possible to know what the release
means. Further Golder pointed out that the timing of the sample after ventilation is also not
known. It is possible then that as much as 50% of the head space might be released to the
atmosphere, and as much as 80% could be released in the first hour or two.

-

Golder assumed a maximum emission rate of 5336 kg of MB over all 5 holds, which gives an
average of 1047 kg per hold. For each hold 20% of MB usage (215kg) is released to air. Of
this 17% is released in the first hour and 3% is desorbed from the logs. The MB release on the
second hour (19%) is slightly lower due to the lower desorption rate of 2%. The effect of the
higher emission rate used for ship holds does somewhat reduce the concern above that the
amount of headspace is evenly split between the first two hours.

-

There has been a substantial change to the way ship hold ventilations have been allowed to
release. Golder has released 17% in the first hour and 17% in the second hour. They have
assumed each ship hold is opened sequentially 2 hours apart, starting at 10pm and ending at
06h. This is a significant change to the emission rate since the July 2019 modelling. But, it is
interesting to see that this new emission profile which has greatly reduced the shipping hold
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emissions in the first two hours is still able to produce exceedances at the boundary (1-hour
maximum). Which raises the question, did Golder model all 5 ship holds in July 2019, or,
just one hold? Although Golder have modelled the ship holds slowly releasing over 8 hours,
in practice this is not what has been happening. Ship holds have been seen to open all holds
within the hour. One such ventilation produced TVOC exceedances at the port boundary. It
is recommended that this approach become part of the new consent conditions. Opening the
holds two hours apart will produce reduced concentrations, and will protect workers more.
-

Beca have stated that the modelling of ship holds is conservative, and the chance of them
happening in worst case meteorology is rare. I disagree with his statement for two reasons.
The first is that Beca have not supported their statement with any data, and secondly, 46% of
all the flow at the port for a year is < 5.0 m/s from the SW, W and NW. This means that the
chance for every ship fumigation to exceed the 1 ppm assessment criteria at the boundary is
significantly higher than ‘exceedingly rare’. Further, two BOPRC monitoring incidents, both
normal operating conditions in August 2018 an August 2019 showed TVOC values of 4.29
ppm at 500m northwest, 3.3 ppm at 300m east and 2.4 ppm at 500m.

-

Beca’s Figure 7-2 which is the combined 1-hour 99.9th percentile impact of log pile
fumigation and ship holds does not reflect the monitoring for ship holds alone, let alone log
piles alone. If the 99.9th percentile levels are to be used to represent the maximum ground
level concentrations then they should be higher than the monitored data. They are not. The
1-hour maximum results are more in agreement with the actual monitoring data. ASG’s
recommendation is that ship holds and log pile fumigations should not coincide at all.

2.2 Review of the ESR Report
Beca summarised the findings of the ESR review on the dispersion modelling in Section 7.3.4. The
ESR report highlighted the following four points which have been commented on immediately below
each point.
1. ‘The dispersion modelling conducted by Golder Associates is highly conservative, being
based on maximum methyl bromide release rates and worst-case meteorological conditions.
This approach identified no unacceptable bystander or occupation bystander exposures over
24-hour and chronic time frames’.
Comment – Log Piles. The 24-hour contour map does not show an exceedance for log piles,
but does show exceedance of the 24 hour TEL for ship hold ventilations (Figure 5 p221 Beca
Report, Appendix G). The dispersion modelling is not overly conservative for the 24-hour
modelling for log piles at each individual location (these are actual occurrences), but there is
some conservatism because not all locations will each experience maximum usage on the
same day. Golder took the highest daily MB usage at each location and applied it to all days
of the year at each location. The concentration contour map therefore provides the highest
daily concentration at every single receptor which do not necessarily all occur on the same
day. However, if Golder had modelled the highest daily MB usage using the exact same
meteorology that occurred on that day, the isopleth contour map for the 24-hour average
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would most likely look quite similar at each of the locations as displayed in Figure 5, since
the diurnal meteorology over a typical 24-hour period will mostly be similar, i.e., dominated
by sea and land breezes, and both stable and unstable conditions. Therefore, the 24-hour
concentration contour plot is effectively showing the concentration distribution under a high
MB usage scenario. The conservatism is that it shows all four locations experiencing high
MB usage together which is unlikely to occur. A more real scenario would be one location
experiencing high emissions due to high MB usage, and the other locations experiencing
more normal applications.
Comment – Ship Holds. The 24-hour contour map does show an exceedance of the 24 hour
TEL for ship hold ventilations (Figure 5 p221 Beca Report) at the Port boundary. The ship
hold emission profile as shown in Figure 18 (Appendix D) shows the new proposed Genera
ventilation operation for ship holds where ship holds are opened 2 hours apart starting at
10pm. This plot represents a MB usage of 5,200 kg which is a high emission rate as most
ship holds will use on average more like 3,000 to 4,000 kg. Golder would have modelled
using the 24-hour profile assuming a ship was ventilating every day. Thus the contour
concentrations in Figure 5 for ship holds alone (Appendix G) represent the daily highest
concentrations at each receptor that could occur under such a release. Therefore the results
are not overly conservative. Further, it is worth point out that none of the modelling account
for upset conditions which will happen from time to time. For example, on the 31st July to 1
August, more than 10,500 kg of MB was used on a ship where the initial fumigation failed.
2. The predicted maximum 1-hour mean methyl bromide concentrations represent a
combination of meteorological and discharge circumstance that are likely to be exceedingly
rare, if they occur at all.
Comment – Log Piles. It is not clear from the description on model emission rates (Appendix
D, Section 7.3.4. Model Emission Rates) whether Genera records times of ventilation at each
location. Therefore it is not entirely clear that Golder has considered ventilation happening
through every hour that ventilations actually occur at. This may be the 12 scenarios? And, it
appears that the emissions file of Figure 15 is the result of taking into effect each hour that
ventilations occurred. If this is the case there is some conservatism here in that Golder have
allowed for several consecutive hours in a row to have high emission rates which in reality
may only be 3 or 4 consecutive hours in reality. Unfortunately this is not entirely clear and
examination of the actual variable emission files would shed more light on this.
Figure 1 in Appendix G (log piles alone) shows the 1 ppm TEL contour line extend 50m or
so past the eastern boundary of the Port for each location modelled, where each location
assumes an actual high MB usage all occurring at the same time. Contrary to the ESR
statement, that the discharges are rare, the results of Figure 1 agree quite well with the 10minute BOPRC monitoring which shows regular peaks at the Port boundary (Table 3-6 of
ASG review of Golder initial modelling), i.e., 19 peaks over 8 months where TVOC ranged
from 0.6 ppm to 4.5 ppm. But, Figure 1 (Appendix G) results do not agree with the Genera
monitoring results as shown in Figure 5-1 and Figure 5-2 (page 31 of the Beca report), which
are averages of averages and therefore appear lower than what they actually are. It appears
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ESR used these monitoring figures in its assessment. Further, ESR have failed to take into
consideration the potential underestimations of the emission rate by capping the maximum
emission rate per hour.
The second part of the ESR statement is that the ‘combination of discharge and meteorology
is likely to be exceedingly rare, if they occur at all’. ASG disagrees with this statement.
Winds from the NW, W and SW blowing toward the eastern boundary of the port between 1
m/s and 5 m/s occur 46% of the time. Regardless of atmospheric stability, mixing height,
temperature, humidity etc, under these winds speeds, it will take just minutes for the plume to
reach the Port boundary. Therefore every time the wind blows toward the eastern boundary is
a potential exceedance for a single location.
Comment – Ship Holds. Figure 2 (Appendix G) shows the 1-hour maximum concentration
contours from the Ship holds. The predicted maximum 1-hour mean MB concentrations from
the model shows a 1 ppm (3,900 µg/m3) concentration contour line that extends beyond the
Port boundary toward the north-east, and which ‘just impinges on the edge of the residential
(bystander) zone’. Similar to the situation for log piles, winds in the range 1-5 m/s towards
the eastern boundary occur 46% of the time in any year which means the plume will reach the
boundary of the Port within minutes regardless of other atmospheric variables such as
stability, mixing height and temperature profile. Further, the model results (even though the
model releases each of the 5 holds within two hours of each other) are in agreement with two
ship hold monitoring incidences in August 2018 and 2019, where ventilation occurred within
the first two hours with all holds being opened within the hour. Monitored TVOC
concentrations 500 m downwind of the ship were 4.29 ppm and 2.4 ppm. Therefore the
model results are not overly conservative of what is actually being monitored.
ESR make the point that the 1-hour 99.9th percentile MB concentrations are significantly
lower than the 1-hour maximum, i.e., ‘For example, the maximum predicted 1-hour mean
methyl bromide concentration at the nearest residential site is 1 ppm (3,980 µg/m3). At the
99.9th percentile (approximately one day every three years), this figure decreases to 1,440
µg/m3 or approximately one third of third of the TEL’. ESR are making the point that the 1hour 99.9th MB concentrations are more appropriate to use to compare against the 1-hur TEL
than the 1-hour maximum. ASG disagrees. The 99.9th concentrations are significantly lower
than the maximum because the peak emission rate is not being modelled constantly. The
variable emission files developed by Golder have a few hours every 24 hours with a high
emission rate, and the remainder of the hours reflect desorption emissions. It is expected in
the modelling and in reality that the 9th highest concentrations will be significantly lower than
the maximum. Another reason why the 1-hour maximum MB concentrations are important is
because there is no short term (15-minute) STEL for MB. Neither the 9 th highest
concentration (99.9th percentile), nor the 8-hour WES standard are protective of workers onPort.
It is questionable whether the WorkSafe WES limits are applicable in the Air Assessment
report, or should be addressed elsewhere. It is ASG’s opinion that if there were a 15-minute
MB STEL then it is likely that modelling from the MSZ may have been considered in these
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Air Assessments. However, because there is no STEL, both Beca and Golder considered the
8-hour WES sufficient for worker exposure on site. They both justified that modelling could
not be done in the near field as it would be inaccurate and that worker exposure was
sufficiently managed through monitoring. ASG disagrees with this view. MB concentrations
from a single stack which can be up to 6m high with an application of say 80 g/m 3 or higher,
and where no recapture has taken place, is significant. A 15-minute STEL would be more
protective to workers exposed to significantly high exposures to MB than either the 8-hour
WES or, the 99.9th percentile concentration.
3. The dispersion modelling identifies the potential for exceedance of the acute (1-hour) TEL
associated with maximal methyl bromide release for occupational bystanders when both log
stacks and ships holds are being simultaneously fumigated or when either of these locations
are fumigated on their own. For residential bystanders the maximum predicted 1-hour methyl
bromide concentration reaches, but does not exceed the TEL when ships and stacks are
simultaneously fumigated.
Comment. Ship holds on their own have produced monitored TVOC values > 1 ppm at the
Port boundary. Log piles on their own have also produced monitored TVOC values > 1 ppm
at the Port boundary. It is suggested that ship hold fumigations do not occur when log stacks
are being fumigated. Genera has proposed releasing ship hold fumigations at night time from
10pm, opening ship holds one at a time every two hours. Log pile fumigations typically
happen during work hours. This is a sensible approach.
4. ‘No exceedances of the TEL occur at the 99.9th percentile of the distribution of the predicted
methyl bromide concentrations’.
Comment. As per my point above the 1-hour 99.9th percentile concentrations are valid in so
far as ‘seeing’ how quickly the MB concentrations reduce, and it is helpful to know that the
desorption emissions outside of peak emitting hours are not causing any harm. But, other
than that the 9th highest predicted concentrations are producing MB concentrations that are
significantly lower than monitored. In this assessment if the 9th highest concentrations were
more representative of the actual maximum concentrations they should be at least as high as
the monitor results if not higher. The dispersion model is meant to be give conservative
results in order to be protective of health.
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3. Discussion and Summary
There have been two substantial changes to the Golder modelling results (Appendix D and G) as
presented in the Beca report. The first is that the total MB usage has decreased to 150,000 kg per
annum, and secondly, that ship holds have been assumed to open consecutively 2 hours apart from
10pm. The result of these two significant changes has been to reduce the emission rates and
ultimately the downwind ground level concentrations.
New updated concentration contour plots of MB concentration were presented in Appendix G and are
now shown for log piles and ship holds separately, and together for the 1-hour maximum and 99.9 th
percentile as well as the 24-hour and annual concentrations. The plots show exceedance of the 1-hour
maximum and 24-hour TEL for log piles and ship holds alone at the Port boundary. The 99,9 th
percentile concentrations do not show any exceedance for either log piles or ship holds alone or
together.
Key summary points are detailed below;
1) The latest October 2019 Golder modelling results are conservative, but not overly so.
Golders has not changed its emission profiles from the July modelling. The 1-hour emissions
reflect real events at the Port which were repeated as if they occurred on a daily basis. The 1hour maximum plot is a reflection of the highest concentrations occurring at every single
receptor, and reflect real events at the Port at a single location. Not all locations will record
maximum MB usage at the same time, but individual location effects are distinguishable from
one another in the plot and each location shows exceedances of the TEL beyond the Port
boundary. The one-hour maximum concentrations correspond better with the monitoring data
which shows 1 ppm peaks at the boundary than the 99.9th predicted concentrations which are
too low. Further in light of having no short term STEL for MB, the 1-hour max is more
relevant in this assessment than the 99.9th percentile which is more suitable for constant
emissions.
2) Near field effects have not been considered. None of the Air Assessments to-date in support
of Genera have considered on-Port modelling. Beca said, ‘While on-port modelling results
are shown, modelling should only be used for reviewing off-site effects. The on-site
predictions are considered to be too close to the discharge of MB to be considered reliable’.
Modelling for each of the potential fumigants Genera is requesting permission to use should
be considered on-Port using well known probabilistic fumigation exposure science which is
based on buffer distances as a priority as well as combined with active monitoring where
possible.
The WES worker standard of 5 ppm as an 8-hour assessment criteria needs to be revised to a
short term 10-15 minute criteria that is no more than 3 to 4 times higher than the 8-hour
assessment criteria. It is ASG’s view that the monitoring information is limited due to the
highly variable nature of log ventilation plumes, and the inability of the monitors to properly
capture the plume. The event in May 2019 of 35 ppm reported in the Golder report for a
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fairly typical fumigation event shows that these high values which are 7 times higher than the
WES 8-hour standard need to be capped. Without a short term (10-15 minute) standard
worker protection will not be adequately considered.
CALPUFF needs to be used to establish a probability that a given buffer zone will not result
in an exceedance of a user-specified concentration. Further, individual location buffer zones
need to be allowed to be larger depending on other fumigating locations and the prevailing
conditions. Managers need to know that for a given buffer zone, a person at the perimeter of
the buffer zone would be exposed to a concentration less than the concentration of concern for
a certain percentage of the time. This would provide more robust protection of workers than
the active monitoring that is currently in place which is largely hit and miss.
3) The 450kg/hr MB dosage assumption has not been referenced or scaled down to a single log
pile with and without recapture. An MB dosage of 450 kg\hr is approximately the dosage
required for 4-6 log piles being fumigated together. Genera Jobs can involve 1 log pile or up
to as many as 10, 17 or maybe even 23 log piles at a single location. These results are
additive. In other words the output of 23 log piles is 23 times the emission rate of 1 log pile.
Equally none of the Air Assessments reviewed to date have translated the emissions to air
from a single log pile back up to the mass emission rate assumed of 450 kg. It is important
we understand the emissions and concentrations from a single typical and atypical large unit
because of the significant concentrations released at ventilation.
In addition, assuming 4-6 log piles can be fumigated within an hour using a total dosage of
450 kg/hr MB. This does not mean only 4-6 log piles are ventilated in an hour. Assuming it
takes ten minutes per log pile to remove the tarpaulin then 6 log piles are being ventilated in
an hour. But, it appears that many more log piles than 5-6 are ventilated in an hour as some
tarpaulins are removed simultaneously, or, two or three are removed in ten or 15 minutes.
4) Log piles with no recapture has not been adequately considered. The modelling has loosely
accounted for 20% of all fumigations have no recapture. But, what this means for an
individual log pile emissions is not known. We know recapture is still not that efficient. Plus
Beca said only 70% recapture is currently happening on average. This is unlikely to increase
any time soon due to the nature of operations and the fact Genera cannot get to all log piles.
Further, although Genera is expected to increase recapture capacity in a step wise manner.
Genera have requested delays to their targets. Therefore in the foreseeable future, or, at least
the next few years, 20-30% of all log fumigations will continue to have no recapture. The
emission rates when no recapture occurs will be 80% higher than what has been assumed for
recapture. This is significant, and is even more significant for larger stacks with high
application rates.
5) There has been a major change to Ship hold ventilations. In the previous July 2019
modelling ship hold ventilation occurred over two hours. In the latest modelling the ship
holds have been allowed to open consecutively 2 hours apart beginning at 10pm. The effect
of this is to greatly reduce the first two hours emissions and ground level concentrations. This
change needs to be included in the new consent conditions.

3-2

6) Modelling is conservative. According to Beca, ‘the model combines a number of worst-case
scenarios in terms of weather conditions, job numbers and dose rates and does not represent
the reality of everyday operations which can be programmed and managed to comply with the
consent conditions through active monitoring and adaptive management’. ASG disagrees
with this statement. The 1-hour maximum model results are still real events at each location,
even if they are reflect high emission days, and the meteorology is not consistent with the
event. Further the model results are more similar to the monitored data at the Port boundary
which shows regular peaks of 1 ppm. For assessing the effects of MB it is important to show
worst case effects, otherwise, what is the point of conducting dispersion modelling? Further
it is hard to have confidence in the active monitoring and adaptive management approach
because of the highly variable nature of the initial plume dilution as the tarpaulin is removed
followed by rapid dispersion.
7) Compliance is not necessarily being achieved. According to Beca ‘as monitoring results
indicate worse cases do not eventuate. Monitoring results over the past 9 years indicate that
the worst-case expectations of the model do not eventuate and compliance with the conditions
of the consent is generally being achieved, with the degree of non-compliance estimated to be
less than 0.2%’. ASG disagrees. It is acknowledged that it is very hard to monitor the plume
from a ventilation event both at the source and at the port boundary due to the highly variable
nature of the plume at release, and the environment into which it is being released.
Monitoring the plume is largely a hit and miss process which is partly reflected in the Genera
monitoring. An example of this is the event in May 2019 which returned a reading of 35
ppm. There was nothing unusual about this event. Fourteen out of the seventeen log piles
fumigated had recapture applied and the total MB used was 1398 kg, which is ~82 kg per log
pile. On this day the wind was blowing from the northwest at 4.4 m/s. It is understood that
fumigation events of 14 or 17 log piles is normal practice, why the May 2019 event recorded
such a high number, and others events do not, can only be due to the monitors themselves, or
the variable nature of the plume, even if the monitoring was placed downwind.
8) The use of MB is declining. ‘Current practice has significantly evolved with the impact of the
de-barker facility, volume of exports to China and operational efficiencies. On the basis of
current practice, the volumes of MB per hour used is significantly less than the modelled
assumption’. The new consents should cap the annual limit of MB usage at 150,000kg as
this is what was modelled.
9) There also needs to be a Short Term Exposure Limit applicable to ship hold fumigation
events. Beca made the note that; ‘Active monitoring will enable the ventilation to be adapted
to result in the TELs being complied with by, for example, raising or lowering the ship hold
hatches’. The potentially very high concentration from the ship holds which are emitted
within minutes of the hold being opened should be managed with a 10-15 minute short term
exposure limit and appropriate exposure buffer distances. It does not make sense to manage
these emissions with a 1-hour TEL in mind or an 8-hour work day WES standard.
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10) There are still concerns that the emission rates have been under estimated for the following
reasons;
a. Emission rate was capped at a MB usage of 450 kg/hr
b. If the emission rate exceeded 450 kg/hr which according to Golder it does, then the
excess was ventilated into the following hour.
c. Only 35% of the initial dose into the ship holds was available for release, compared
to 47% for log piles. Literature supports a value of 50% of the initial dose. The 35%
was based on one ship sample, with no record of meteorology at the time, nor was the
sampling time after initial ventilation known.
d. Assumed the ventilation rate of each ship hold released equally over the first two
hours of 17%. Individual ship hold ventilations will largely be a function of the wind
speed, wind direction and atmospheric stability. For some conditions it is anticipated
that 80% or even 90% will be drawn off within the first hour and the remainder the
second hour. The effect of this is reduce the downwind concentration
e. A new change to the latest modelling was the assumption that each ship hold would
be opened every 2 hours beginning at 10pm, with the last hold opening at 6am.
Given the potential huge releases of MB at the time of each hold ventilation, this may
be a better outcome than managing the hold openings through monitoring which must
be notoriously difficult. It is recommended that if Genera proposes managed time
operations of ship holds that this be included in the consent conditions
f. None of the Air Assessments have considered zero recapture from log piles, or, upset
conditions for ship holds and log piles.
11) Nature of the Plume. Despite MB being a denser than air gas, dilution and dispersion are far
more important. Removal of the tarpaulin from a log pile will generate some initial local
turbulence and plume dilution. After which the plume is being dispersed in a mostly weakly
unstable atmosphere caused by the turbulence inducing effects of additional log piles and
other structures on the Port, the warm concrete surface, and the mostly weakly unstable
marine atmosphere. Stable conditions do occur at the Port, but these will be mostly at night
when the wind speed is very light and calm. Surface inversions may occur during the night
on cool clear skies, but are unlikely to be persistent or very strong. They will rarely if ever
occur during the day. At the Port the winds are conducive to dispersion, wind speed is
mostly in the range around 1 – 6 m/s. It will take just 8 minutes for a plume to reach the Port
boundary for a 1 m/s wind and just a minute or two to reach the boundary for a 5 m/s wind.
The wind direction is mostly highly variable at the Port, constantly oscillating 20 degrees or
more in the space of minutes. Ventilating MB produces highly variable plumes which are not
easy to capture through monitoring. Therefore it is recommended on-Port fumigation
management is managed through a combination of active monitoring and safe distances
determined through modelling.
Modelling of log pile and ship hold fumigations has been conducted by numerous consultants in the
last two years. Sullivan Environmental, Golder July 2019, Golder October 2019 and Todoroski
Science. Multiple reviews have been conducted by ESR, PDP and Beca and ASG. The model results
have been very different in every case, primarily due to different methods of determining the emission
rates. Dispersion models are meant to be conservative since they must be protective of human health.
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Equally the dispersion model output must be at least as high as the monitored data or higher than the
monitored data. Therefore the 1-hour maximum results when assessing the 1-hour TEL is more
relevant than the 9th highest.
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