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Executive Summary
Urlich Milne Lawyers (UML) is applying to Bay Of Plenty Regional Council for resource consent for the
discharge of contaminants to air from fumigation of logs at the Port of Tauranga (the Port). Quarantine
conditions require that timber logs for export to some countries undergo specified pre-shipment fumigation
treatment.
Beca Ltd (Beca) has been commissioned by UML to prepare an assessment of the environmental effects
(AEE) of the discharge of fumigants to air at the Port.
Pre-shipment fumigation of logs currently takes place at the Port. UML proposes to use comparable
fumigation procedures to those currently used at the Port. Fumigation will be carried out in either the holds
of the bulk carrier vessels (bottom stow) or on-shore under tarpaulins and then loaded onto the bulk carrier
(top stow).
In order to better the process, UML proposes to use forced ventilation procedures to improve the dispersion
of pollutants during poor dispersion conditions. During forced ventilation one end of the sealed log row will be
connected to a portable extraction fan unit and the residual fumigant will be discharged to air from a flue
stack. UML also proposes to have the facility to mechanically ventilate ships' holds.
The assessment of potential environmental effects is based on the results of past methyl bromide monitoring
studies conducted during fumigations, and atmospheric dispersion modelling. Dispersion modelling indicates
that forced ventilation can enhance pollutant dispersion relative to passive ventilation; particularly during low
wind speed conditions. Dispersion modelling predictions have been compared to the tolerable exposure
limits (TELs) defined in the HSNO Regulations for the protection of human health.
The number of log row ventilations per hour will be managed by onsite fumigation personnel by referencing
'look-up' tables. A minimum buffer distance of 50m is required for log row fumigation under sheets (as
required by HSNO controls). The 'look-up' tables will specify the maximum number of log rows in close
proximity that may be ventilated per hour for each of the ventilation zones. The tables have been developed
using dispersion modelling and are designed to manage the hourly discharge rate according to wind and
dosage conditions.
The total number of fumigations conducted at the Port during any period is controlled by external parties (i.e.
log exporters) and is not expected to increase with the addition of a new fumigation service provider.
Furthermore, a second fumigation service provider at the Port will have a positive effect as it is expected to
introduce better environmental practice due to competition.
The conclusion of the assessment of effects is that off-site concentrations of methyl bromide can be limited
to levels that do not exceed the TELs, provided the appropriate management and monitoring procedures are
implemented. Under these conditions any potential adverse effect of discharges will be no more than minor.
This conclusion is based on the following:
■ the appropriate separation distance between the closest sensitive receptors and the site fumigation
activities;
■ current monitoring results which demonstrate that no exceedances of the TEL have been recorded
outside the Port boundary or at other New Zealand ports;
■ methyl bromide levels will be continuously monitored during ventilations and these measurements will be
used to inform the site's management procedures as ventilation is occurring;
■ the number of ventilations per hour will be managed using look-up tables;
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■ annual methyl bromide usage at the port and discharges to the atmosphere will not increase as a
consequence of the proposed activity; and
■ the modelling assumptions are highly conservative.

Overall it is considered that the granting of this application for resource consent would be consistent with the
purpose and principles outlined in Part II of the Resource Management Act 1991.
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1 Introduction
1.1 Background
Quarantine conditions require that timber logs for export to specific countries undergo specified pre-shipment
fumigation treatment. Urlich Milne Lawyers (UML) proposes to provide pre-shipment fumigation services on
logs at the Port of Tauranga (the Port).
UML proposes fumigating logs both on-shore under tarpaulins and also in ship holds. After treatment the
fumigated logs will be ventilated to air and the residual fumigant discharged to air. Logs may be fumigated
with phosphine or methyl bromide. However, only methyl bromide will be discharged to air at the Port.
Phosphine fumigations occur only in the vessel's cargo-holds and continue in-transit. Ventilation takes place
at sea or just prior to berthing at the destination port.
Pre-shipment fumigations on logs currently take place at the Port. The fumigation service provider, Genera
Ltd, is currently consented to discharge fumigants to air by the Bay of Plenty Regional Council (Consent
Number 62719). UML will use comparable fumigation procedures to those currently used at the Port. In order
to improve the process, UML proposes to use alternative forced ventilation procedures to improve the
dispersion of pollutants during worst-case dispersion conditions.
Beca Ltd (Beca) has been commissioned by UML to prepare a resource consent application and an
associated Assessment of Environmental Effects (AEE) of the discharge of fumigants to air at the Port.

1.2 Status of the activity
The discharge to air from a fumigation activity is classified as a discretionary activity under Rule 19 of the
Bay of Plenty Regional Air Plan (Air Plan).
In addition to requiring resource consent under the Air Plan, methyl bromide usage is controlled under the
Hazardous Substances and New Organism (HSNO) Act (1996). The controls cover the importation,
transport, storage, use and disposal of methyl bromide. They include requiring:
■
■
■
■
■
■
■
■
■

special license to possess methyl bromide
compliance with a chronic TEL
signs to be erected at the site where methyl bromide is used
prior and post-notification of fumigation activities
emergency plans
personal protective equipment to be worn while working with the substance
tracking of methyl bromide at all stages of its life cycle
minimum buffer zones
air quality monitoring, annual reports and notification.
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1.3 Purpose
The purpose of this report is to provide an Assessment of Environmental Effects (AEE) to accompany an
application for resource consent to discharge contaminants to air.
This AEE describes the environmental effects of the discharge of contaminants to air resulting from the
proposed methyl bromide fumigation activities. This report describes:
■
■
■
■
■
■
■

a summary of the proposed activity
the nature of the discharges
the receiving environment in terms of effects of the emissions from the site
the mitigation measures
an assessment of effects of the discharges
proposed monitoring procedures
the relevant statutory documents.
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2 Site description
2.1 Site location
Log fumigation will occur at the Port of Tauranga, Tauranga City. The Port site and the surrounding area are
shown in Figure 2-1. Fumigation activities will occur within specified areas of the Port.

2.2 Address, legal description and map reference
The specific site details are:
Address:

Port of Tauranga

Legal description:

Lot 1, DP 311509 and Crown Land (seabed), Block VI, Tauranga SD (Tauranga
District)

Map Reference:

At or about NZMS 260 U14: 910-887
(Fumigation areas are located approximately between U14: 911-989 to U14: 910-881)

2.3 Local land use activities and zoning
The Port is zoned Port Industry in the Tauranga City Plan. The land surrounding the Port is predominantly
zoned as Port Industry, Industry and Rail. The Rail-zoned area forms part of the Mount Maunganui Branch
Railway which services the port. The railway bisects the port area.
In the vicinity of the site there are numerous activities which also discharge contaminants to air. These
include the following:
■
■
■
■
■

The railway line and yard
Ballance Agri-Nutrients fertiliser works
Lawter Chemicals
Inghams feed mill
Palm kernel storage facility

Industrial premises are located on the boundary of the Port. Maximum methyl bromide concentrations will
occur in the industrial area adjacent to the Port's fumigation zones. Based on guidance provided by the
Ministry for the Environment (MfE) these areas are considered to be of low sensitivity.'
The nearest sensitive receptors to any of the port fumigation areas are the residential properties on Tawa
Street, which are located approximately 380m to the east of the nearest log fumigation area, and 920m to
the north east of berths #10 and #11 where ship hold fumigation occurs. Other sensitive areas include the
Wareroa Marae located approximately 600m to the south of the port's closest fumigation area, and the Blake
Park sports fields located approximately 240m to the east of the closest fumigation area.

' Ministry for the Environment, 2008. Good Practice Guide for Assessing Discharges to Air from Industry.
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The nearest commercial zone to any of the Port's fumigation areas is located on Phoenix Lane at the
northern end of the port. The commercial zone is approximately 500m to the north of the nearest log
fumigation area.
Cruise ships visiting Tauranga berth at the Port's northernmost berth (berth #1). A cruise ship would be
located approximately 750m to the north of the closest of the log fumigation areas, and approximately 1.5km
from berths #10 and #11.

2.4 Topography
The topography of the area can influence wind flows and the dispersion of contaminants emitted from the
site. Elevated terrain in proximity to an emission source may also lead to an impingement of the emission
plume at raised locations and a potential for higher concentrations than at lower elevations.
The Port and surrounding area is relatively flat. No topographical features in the vicinity of the Port would be
expected to affect the dispersion of methyl bromide outside the Port boundary.
Proximity to a coastline can also influence meteorological conditions. Coastal effects can include land/sea
breezes regimes, and the channeling effect of wind flows along the coastline. These effects are discussed
further below (Section 2.5).

2.5 Meteorological condition6
Weather conditions, particularly wind speed and direction, influence the dispersion of contaminants. The
main meteorological factors which influence pollutant dispersion are wind speed and atmospheric stability.
The closest meteorological station to the site is at Tauranga Airport (NIWA Site ID number 1615), which is
located approximately 1.2km to the southeast of the site. There are no significant topographical features
between Tauranga Airport and the site. Wind data for Tauranga Airport is therefore likely to provide a very
good representation of average wind conditions at the site.
Figure 2-2 shows the distribution of hourly average wind speed and direction measured at Tauranga Airport
for 2009 - 2012. The wind rose shows that winds blow predominantly from the west to southwest. Strong
winds come from all directions but most frequently from the west to southwest. The average wind speed
recorded during the four year period was 3.8m/s and calm conditions (i.e. wind speeds less than 0.5m/s)
account for less than 0.8% of time.
Meteorological conditions vary with respect to the time of day, which will influence pollutant dispersion. Day
time (based on typical working hours of 8am to 5pm) and night time wind conditions are shown in Figure 2-3
and Figure 2-4. During the day time, the wind roses show higher average wind speeds and an increased
frequency of northeast winds. During northeast winds, pollutants discharged from the fumigated logs will be
transported away from the port's eastern boundary where the potential exposure to the public is greatest.
When log rows are passively ventilated, the maximum downwind concentrations are expected to occur when
the fumigated log row covers are removed during low wind speeds. However, most of the methyl bromide
discharges will occur during the working day period when higher average wind speeds occur and dispersion
conditions are more favourable.
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Figure 2-2. Wind speed and wind direction distribution recorded at the Tauranga Airport meteorological monitoring station (2009 - 2012)
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Figure 2-3. Day time (8am — 5pm) wind speed and wind direction distribution recorded at the Tauranga Airport meteorological
monitoring station (2009 - 2012)
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Figure 2-4. Night time (5pm — 8am) wind speed and wind direction distribution recorded at the Tauranga Airport meteorological
monitoring station (2009 - 2012)

Figure 2-5 shows the average wind speed measured at the airport with respect to time of day and season.
The figure similarly shows the higher average wind speed during the 'working day' compared with night time
conditions. Higher average day time wind speeds occur in the summer and spring months compared with
those in winter and autumn.
The diurnal wind speeds shown in Figure 2-5 indicate that wind speed generally increases during the
working day. Therefore dispersion conditions are expected to improve during the working day.
At the Tauranga Airport monitoring station average hourly wind speeds of less than 3m/s occur for
approximately 24% of day time hours (i.e. between 8am and 5pm). For approximately 52% of these hours (or
12% of all hours between 8am and 5pm) the wind direction is between 180° and 3600 when methyl bromide
discharges could potentially disperse towards the Port's eastern boundary.
During low wind speed conditions UML will have the option to use forced ventilation procedures to improve
pollutant dispersion (refer section 4.1.1).
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Figure 2-5. Average wind speed with respect to time of day and season recorded at the Tauranga Airport meteorological monitoring
station (2009 - 2012)

2.6 Background air quality
Discharges of methyl bromide from the existing fumigation activities at the Port are the only known emission
source of methyl bromide in the vicinity of the Port. During ventilation, site operators are required to monitor
methyl bromide levels at or near the Port boundaries.
Summary methyl bromide monitoring reports submitted to the Environmental Protection Authority (EPA) for
the years 2011, 2012 and 2013 indicate no breaches of the 1-hour average, 24-hour and annual average
tolerable exposure levels (TELs) (refer section 4.4) have been measured at the Port of Tauranga perimeter
during fumigation. However, there is no continuous monitoring of methyl bromide levels at the Port from
which an accurate assessment of annual methyl bromide level can be currently assessed.
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3

Description of the activity

3.1 Overview
Quarantine conditions require that timber logs for export undergo specified pre-shipment fumigation
treatments. Pre-shipment fumigation services are currently provided at the Port of Tauranga by one other
company (Genera Ltd). UML fumigation procedures will be comparable to those which currently occur at the
Port. The total number of fumigations conducted at the Port during any period is controlled by external
parties (i.e. log exporters) and will not increase with the addition of a new fumigation service provider.
UML proposes using alternative ventilation systems to improve the dispersion of methyl bromide and reduce
potential off-site concentrations.

3.2 Fumigation procedure
Logs will be fumigated pre-shipment using either methyl bromide or phosphine. Fumigation will occur in
either the holds of the bulk carrier vessels (bottom stow) or on-shore under tarpaulins with the logs then
loaded onto the bulk carrier (top stow).
Bottom stow fumigations (in cargo holds):
Bottom stowed logs can be treated with both methyl bromide and phosphine. Each importing country has its
own quarantine treatment requirements.
Bottom stowed logs treated with phosphine are ventilated while the vessel is in-transit, hence no phosphine
gas is ventilated inside the port limits. Therefore, phosphine discharges have not been considered further in
this assessment. Methyl bromide will be discharged to air within the port limits.
Bottom stowed logs are loaded into the vessel's cargo holds untreated. Once loading is completed the cargoholds are sealed and methyl bromide is used to fumigate the cargo in the holds.
Bottom stow fumigations with methyl bromide take place at berths #10 and #112. Under the Hazardous
Substances (Classes 6, 8 and 9 controls) Regulations 2001, a 50m or 100m buffer zone needs to be
maintained during fumigation (and ventilation), the distance depending on methyl bromide usage.
The volume of methyl bromide used in a bottom stow fumigation depends on the cubic capacity of the
vessel's cargo holds and the required treatment dosage. A typical bulk carrier vessel used to carry logs has a
total cubic capacity of 40,000m3.
Methyl bromide used to fumigate bottom stow logs is ventilated into the atmosphere within the port limits.
Under current procedures, methyl bromide is ventilated passively into the atmosphere, in almost all wind
conditions, by the opening of the ship hold at the end of the fumigation period. To assist with dispersion in
low wind speed conditions, UML proposes the use of a fan-forced ventilation system and flue stack to
improve pollutant dispersion.
Top stow fumigations (under tarpaulins):
Logs are arranged in the log yard to form log rows. The size of each log row will vary due to differences in
length, width and height. The number of log rows fumigated for a single vessel generally ranges between 15

2

Only these two berths are equipped with the shore-side cranes required to load the bulk carriers with logs.
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and 25 rows. The location of log rows within the designated fumigation zones may also vary, and log rows
designated to a specific vessel will not necessarily be located next to one another.
A minimum buffer distance of 50m is required for log row fumigation under tarpaulins (HSNO controls).
Log rows are currently fumigated in the Port's designated fumigation areas (refer Appendix 1). Log
fumigations currently occur at the Port in zones #1, #2, #3 and #6, predominantly in zones #2 and #3.
Currently no log fumigations are permitted to occur closer than 100m from the port boundary.
Most of the log fumigation zones at the Port are located more than 150m from the site boundary. However,
log row fumigation could potentially occur closer in the northern port fumigation area adjacent to berth #6
(zone #6), and in the port's southern fumigation area (zone #2). Fumigation in zone #6 may occur 100m from
the boundary, and in zone #2 within 50m. The closest off-site property to zone 6 is the rail yard, and to zone
#2 an industrial tank farm. Both adjacent sites are low sensitivity receptors.
In addition to these areas UML also proposes to undertake fumigations in zone #4, subject to approval by
the Port of Tauranga. Zone #4 is located within 100m of the Port boundary and is not currently used for
fumigation purposes. Proposed fumigations in zone #4 will only occur in areas which are at least 50m from
the Port boundary and will therefore comply with the HSNO Act requirements.
Each log row is covered with a tarpaulin and a 'water snake' is used to achieve an airtight seal between the
tarpaulin and the fumigation pad. Methyl bromide is the only fumigant currently used for top stow
fumigations. Once the required time has passed, log rows which have been treated with methyl bromide are
ventilated to the atmosphere.
The total volume of methyl bromide used for a top stow fumigation depends on the following factors:
■ required treatment dosage
■ size of the cargo to be loaded as top stow on board the bulk carrier vessel
■ stowage factor, which represents the ratio of space required to stow a unit of cargo under the tarpaulin in
the log row.
A typical 40'000m3 bulk carrier will load approximately 8,000 Japanese Agricultural Standards (JAS) of top
stow cargo. The log rows' length, width and height are measured by the fumigators to determine the volume
of space to undergo fumigation. A load of 8,000 JAS will typically occupy 15,200m3 of space.
Timing of top stow fumigations
Log rows typically remain 'under gas' for a period of 16-24 hours. Top stow fumigations are timed so that the
treated logs are ventilated and ready for loading by the time the bottom stow cargo has completed loading.
When bottom stow cargo is treated with methyl bromide, the ventilation of the top stow cargo is timed to not
coincide with the ventilation of the bottom stow cargo. Only once the bottom stow cargo has been ventilated
and deemed gas-free can loading of the top stow cargo commence.
Under current procedures, log rows at the Port are passively ventilated in almost all wind conditions by
peeling off the tarpaulin cover at the front and back of the row. UML proposes using both forced ventilation
and passive ventilation procedures (refer section 4.1). The forced ventilation procedure will provide improved
pollutant dispersion during worst case dispersion conditions.

Chemical dosages
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Different export markets specify different chemical treatments and dosages. The two main markets for New
Zealand logs are China and India. China will accept cargo fumigated with either phosphine or methyl
bromide. India requires that methyl bromide is used to treat all cargo (bottom stow and top stow). Phosphine
fumigation is slower and is carried out for the bottom stow cargo once the ship has sailed, due to the length
of time required.
Top stow cargoes destined for China are treated exclusively with methyl bromide.
Dosage rates vary according to the temperature and log destination (refer Table 3-1).
Table 3-1. Summary of prescribed methyl bromide dosage and treatment duration

Destination
China
China
India
India
India
India

L1: Be c a

Temperature
> 15°C
5°C - 15°C
> 21°C
16°C - 20°C
11°C - 15°C
10°C - 1 VC

Dosage (g/m3)
80
120
48
56
64
72

Duration
16 hours
16 hours
24 hours
24 hours
24 hours
24 hours
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4

Nature of the discharges

4.1 Discharges to air
Methyl bromide will be discharged to air during the ventilation of fumigated log rows and ship holds.
4.1.1 Ventilation of log rows
The ventilation of top stow cargo is timed so that it commences immediately prior to loading. UML proposes
ventilating log rows using two different methods:
■ Forced ventilation through a flue stack, and
■ Passive ventilation, by lifting ends of the tarpaulin.
4.1.1.1 Forced log row ventilation
During forced ventilation one end of the sealed log row stack will be connected to a portable extraction fan
unit and the other end to an air intake grill. The ventilation air will be discharged to air from a flue stack. The
ventilation flow rate will be approximately 3m3/s.
The flue stack is expected to be approximately 6m above ground level to provide adequate dispersion. The
flue stack will typically be 2m higher than the log rows. The portable stack will be located as far as
practicable away from the Port boundary and other sensitive receptors.
Each row will be mechanically vented for approximately 15-20 minutes. After this period the log rows will be
passively ventilated. Emission testing conducted at Port Nelson in 20073 using a comparable mechanical
system, but at a lower air flow rate, indicates this ventilation period should be sufficient for most of the methyl
bromide to be discharged to atmosphere during the forced ventilation.
Forced ventilation procedures will be used predominantly during low wind speed conditions to improve
pollutant dispersion during worst case meteorological conditions. Dispersion modelling studies indicate
forced ventilation can enhance pollutant dispersion relative to passive ventilation, particularly during low wind
speed conditions (refer Appendix 4).
4.1.1.2 Passive log row ventilation
During passive ventilation the tarpaulin at each end of the log row will be lifted by approximately 1 m above
ground level.
Ambient monitoring conducted near ventilating log rows indicates that most of the immediately available
methyl bromide is discharged over a period of five to 15 minutes when tarpaulins are completely removed
from the fumigated log rows. However, UML's proposed procedure of exposing only part of the ends of each
log row during ventilation may extend the emission period by limiting the rate at which ambient air ventilates
the log row.

3 Tent Fumigation Leakage Assessment — Port Nelson, March 2007. Reported prepared by SKM for Genera
Ltd.
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4.1.1.3 Frequency of log ventilations
The number of ventilations per hour will be managed by onsite fumigation personnel by referencing 'look-up'
tables. The look-up tables will specify the maximum number of log rows in a group of six located in close
proximity that may be ventilated per hour for each of the ventilation zones. The maximum number of logs in a
group which may be ventilated per hour will be limited to six.
The tables have been designed to manage the hourly discharge rate from the ventilated log rows with
regards to dispersion and emission conditions. The numbers of log rows that are allowed to be ventilated per
hour have been specified so that 1-hour TEL concentrations are not predicted to be exceeded outside the
Port boundary.
Maximum allowable ventilation rates in in the look-up tables are defined with regards to the following factors;
■ The method of ventilation (i.e. forced or passive ventilation)
■ The log row's methyl bromide dosage (g/m3) (refer Table 3-1)
■ Wind speed category (i.e. 0 to 1.5m/s, 1.5 to 3.5 m/s, 3.5 to 5m/s, and >5m/s)
Prior to each log row ventilation, wind speed measurements will be taken by onsite fumigation personnel to
determine the wind speed category. It should be noted that the wind speed categories in the tables are
defined relative to an anemometer height of 10m above ground level.
The number of allowable log row ventilations in general decreases with increasing dosage rates and
increases with increasing wind speed. During low wind speed conditions higher ventilation rates are
generally associated with forced ventilation procedures.
Separate look-up tables have been developed for each of the Port's fumigation areas. Ventilation rates in
each fumigation area will vary based on the distance that separates the fumigation area from the Port's
nearest boundary. Therefore, for zone #3, which is further from the Port boundary than zone #4, the number
of allowable ventilations is generally higher (assuming the same wind speed and dosage conditions).
The maximum number of ventilations per hour has been derived from dispersion model predictions. The
number of ventilations specified in the table corresponds to the maximum number of ventilations that could
occur and methyl bromide concentrations not exceed the one hour TEL outside the Port boundary.
Ventilation limits are based on worst case dispersion (i.e. wind speed and direction) and discharge conditions
(i.e. log row location and proximity to each other). Allowable ventilation limits in the tables have been based
on the lowest number of ventilations predicted for wind speeds in the category. The defined discharge limits
are therefore conservative. The look-up tables and methodology used in their construction is detailed in
Appendix 5.
It should be noted that allowable number of ventilations in the tables does not vary with wind direction.
Consequently the same number of allowable ventilations is defined for winds in the direction of the Port's
eastern boundary as for those away from it (i.e. towards the harbour). This approach simplifies ventilation
procedures and provides assurance that concentrations outside the boundary would not exceed TEL limits
as a consequence of changes in wind direction.
The number of log row ventilations that may occur in close proximity includes those that may be undertaken
by other fumigation operators at the Port. UML will coordinate ventilation with other operators at the Port and
will seek to conduct ventilations in areas where other operators are not ventilating during the same hour.
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It is important to also note that additional groups of log rows (each group consisting of no more than six log
rows) may also be ventilated during the same hour in other areas of the Port. The number of ventilations per
hour in these areas will similarly be determined by the look-up tables. However, to avoid potential cumulative
effects a minimum separation distance of 100m will be maintained between groups.
Onsite ventilation procedures will be detailed in the site management manual.
4.1.1.4 Monitoring of the release
During the discharge period, ambient methyl bromide concentrations will be continuously monitored and
compared against the Workplace Exposure Standards (WES) and TEL criteria levels. The ventilation of rows
will be managed accordingly so that levels do not exceed the criteria values. Management options include:
■ Increasing the distances between discharge points, thereby increasing pollutant dispersion
■ Increasing the time period between discharges
■ Ceasing log ventilations (i.e. recovering log rows or turning off the mechanical ventilation system)
Procedures will be detailed in the site management manual.
Other uncontrolled discharges to air may also occur through leaks or tears in the tarpaulins or during strong
winds when the tarpaulins break free from the 'water snake' seals which surround the logs. Fumigant
operations are typically restricted to periods when winds speeds are below 25 knots (i.e.12.8m/s) to avoid
such events. Uncontrolled releases are required to be documented and reported to the EPA.
4.1.2 Ventilation of ship holds
UML also proposes to mechanically ventilate ships' holds. Each ship's hold contains two man-ways. One
man-way is generally located aft of the cargo hold and the second forward of the cargo hold. A mechanical
axial blower will be placed on top of one of the two hold's man-ways and a 4m plastic flue connected to the
other. The flue will be approximately 8-9m above the surrounding ground level. The height of the discharge is
designed to improve dispersion of the discharged methyl bromide.
During ventilation, fresh air will be forced into the hold by the blower, and the air in the hold forced out
through the flue stack. The concentration of the methyl bromide discharged from the flue stack will decrease
over time as more fresh air enters the hold and dilutes the hold air containing the residual methyl bromide.
Each mechanical blower is expected to have an air flow rate of approximately 2.4m3/s.
Ship's holds are usually ventilated passively as the hold covers are increasingly opened over time.
Ventilation rates will vary with regards to wind conditions and the rate at which the holds are opened'. The
forced ventilation system is expected to provide a greater control on discharges compared to passively
ventilated holds by controlling the hold's air exchange rate. Discharges can also be stopped at any time
during the ventilation procedures by turning off the fan unit.

Bay of Plenty Regional Council Consent 62179 Audit of Genera Limited. Fumigation Operation at Port Of
Tauranga. Report prepared by MR Daley, BOPRC.
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4.1.2.1 Duration and timing of release
The ventilation of each of the ship's holds will occur until methyl bromide concentrations measured inside the
hold are below 5ppm. Release rates from ship's holds are typically very lows and ventilation can occur up to
12 hours before concentrations are below the 5ppm level.
For cargoes being treated to Indian quarantine specifications, the log rows are usually ventilated six hours
after the cargo holds commence ventilation. Therefore, discharges from the log rows will not occur at the
same time as peak emissions from the ship holds occur. Thus there is not expected to be any significant
cumulative effect of discharges from the holds and log rows on ambient methyl bromide levels.

4.2 Emission rates
The amount of methyl bromide emitted to the atmosphere during ventilation will vary according to the:
■ volume of logs fumigated;
■ fumigation dosage rate (refer Table 3-1); and
■ amount of methyl bromide absorbed during the fumigation period.
The fumigant absorption rates would also be expected to vary with climatic conditions. Therefore, total
methyl bromide emission rates would be expected to be variable even if dosage rates were known.
Quarantine requirements dictate that methyl bromide levels are to be 'topped up' if after a 24-hour treatment
period concentrations reduce to below 30% fumigant initial dosage. The quarantine conditions indicate that
fumigant levels are expected to decrease over time as they are absorbed by the log, but at least 30% of the
dosage should remain to be discharged to the atmosphere during ventilation.
These levels are consistent with emission testing conducted at the Port Nelson' in 2007 during which
discharges from a fumigated timber stack were mechanically ventilated to air through a flue stack. The
system used there is comparable to the portable mechanical ventilation system that is proposed by UML.
A summary of the measured methyl bromide emission rates during the ventilation period are shown in Figure
4-1. Methyl bromide emission rates were highest during the first 1.5 — 2 hours of the ventilation. During this
period 31%- 37% of the initial dosage was estimated to have been discharged to air through the flue stack.
The amount discharged during this period is comparable to quarantine conditions.'
In the following 10-10.5 hours measured methyl bromide emission rates are comparatively low. The
comparatively constant discharge rates during this period suggest that small quantities of the fumigant may
be de-absorbing from the timber over time and then being discharged to air. Discharges during this period
would not be expected to have a significant effect on downwind concentrations.

'

Graham B, 2009. Review of methyl bromide monitoring reports. Report prepared for the Environmental Risk
Management Agency.

'

SKM, 2007. Tent Fumigation Leakage Assessment — Port Nelson, Match 2007. Report prepared for Genera
Ltd
Changes in the discharge rate during the first 1.5-2 hours decrease exponentially with time. This rate of
change is consistent with the gradual dilution of a fixed amount of methyl bromide under the tarpaulin. Air
from the outside mixes with the air under the tarpaulin and the increasingly diluted air is discharged to the
atmosphere at constant rate.

'
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Figure 4-1. Measured methyl bromide emission rates (g/s) from a mechanically ventilated limber stack at the Port of Nelson (2007)

Methyl bromide usage rates will also vary according to the dimensions of the treated log rows and quarantine
dosage rates. For a typical 50m long log row, with a width of 5m and a height of 4m, methyl bromide
dosages could be expected to vary between 48kg and 120kg (i.e. dosage rates of 48-120g/m3) and therefore
discharges to air from a typical log row could be expected to be between 14kg to 36kg (assuming 30% of the
dosage is emitted). Therefore the average emission rate per row for the year can be estimated to be 24kg. In
2013 the average dosage of a log row was reported to be 80kg.
Similarly, ship hold dosages could be expected to vary from 384kg to 576kg (assuming a hold volume of
8,000m3 and dosage rates of 48-72g/m3), and discharges to air to vary between 11 5k to 173kg. However,
the rate methyl bromide is discharged from the hold during ventilation is less certain.
The total reported usage of methyl bromide for the years 2012 and 2013 at the Port by the existing service
provider (Genera Ltd) was 255t and 298t respectively. The total annual methyl bromide discharge can
therefore be estimated to be approximately 77t and 89t (assuming 30% of the dosage is emitted).
Total methyl bromide usage at the Port is dictated by export requirements. The total quantity of fumigant
used at the Port (and amount discharged to the atmosphere) would not increase as a consequence of an
additional fumigation service provider (i.e. UML).
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4.3 Effect of the discharges
Methyl bromide is an odourless and colourless gas. Methyl bromide is identified as a hazardous air pollutant
in Appendix 3 of the Regional Air Plan.
The Environmental Risk Management Authority (now the EPA)'se reassessment of methyl bromide (2010)
concluded that adverse health effects were primarily associated with the inhalation of relatively low
concentrations, which can cause the destruction of the nasal epithelium. Observed acute effects at low
concentrations include nausea, anorexia, dizziness and headaches.,
At significantly higher concentrations damage to the central nervous system has been observed after
industrial accident exposures. Animal studies suggest that at high concentrations, methyl bromide may also
be associated with reproductive toxicity, developmental effects, and mutagenicity.
Methyl bromide is also identified as an ozone depleting substance under the Montreal Protocol on
Substances that Depletes the Ozone Layer (UNRP ozone Secretariat 2000). For New Zealand to meet its
obligation under the protocol, the ERMA reassessment sets a 10 year period before the use of methyl
bromide recapture technology will be mandatory (i.e. before 2021).

4.4 Air quality criteria
The HSNO Act defines Tolerable Exposure Limits (TELs), which are limits that are not to be exceeded
outside the fumigation buffer area. The TELs are designed for the protection of public health. The one-hour
average, 24-hour average and annual average TELs are presented in Table 4-1.
The TEL criteria limits have been set at concentrations substantially lower than those at which adverse
health effects have been observed. The one-hour TEL criterion is based on the OEHHA acute Reference
Exposure Level (REL)'° and incorporates an uncertainty factor of 60. The 24-hour and annual average TELs
are based on USEPA derived limits and similarly incorporate uncertainty factors of 30 and 100
respectively'112 The TELs are therefore conservative and do not represent a health effects threshold.
Other criteria include the Workplace Exposure Standards (WES). The time weighted 8-hour average WES
for methyl bromide is 5ppm (19mg/m3). The WES applies only to areas within the Port.

Environmental Risk Management Authority Decision: Application for the Reassessment of a Hazardous
substance under Section 63 of the Hazardous Substances and New Organism Act 1996: Methyl Bromide
formulated substances containing methyl bromide. Application Number: HRC08002. October 2010.

,

OEHHA, 2008. Appendix D.2. Acute RELs and toxicity summarised using the previous version of the Hot
Spot Risk Assessment guidelines (OEHHA 1999)

,

10

Ibid

11 US EPA, 2008. Reregistration Eligibility Decision (RED) for Methyl Bromide. U.S. Environmental Protection
Agency, Office of Pesticide Programs, Health Effects Division (7509P). EPA 738-R-08-005.

12

US EPA, 1992. Bromomethane (CASRN 74-83-9). http://www.epa.gov/iris/subst/0015.htm
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Table 4-1. EPA TELs for methyl bromide
Concentration Limit

Averaging period

Annual

0.0013

0.005

24-hour

0.33

1.3

1-hour

1

3.9
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5 Assessment of environmental effects
5.1 Assessment overview
The assessment of potential environmental effects is based on the results of past methyl bromide monitoring
conducted during log and ship fumigations, and predictive atmospheric dispersion modelling.
As fumigation with methyl bromide is an existing activity at the Port, the results of past monitoring has been
used to assess existing methyl bromide levels when log rows and ship holds are ventilated using existing
methods. The focus of the assessment is whether the activity complies with the TELs at the Port boundary.
The people with the greatest risk of adverse effects are the workers who handle and use methyl bromide on
a daily basis. These effects are managed through the Workplace Exposure Standards, which have
significantly higher exposure thresholds and are controlled by health and safety legislation. While there are
other businesses and staff who work inside the Port boundary, the minimum buffer distances and monitoring
specified in the HSNO controls within the site are designed to protect those workers.
Dispersion modelling techniques have been used to assess the effect of the applicant's proposed ventilation
procedures, and to show the relative effectiveness of the proposed forced ventilated procedures compared
to existing passive ventilation.

5.2 Review of previous monitoring
A comprehensive review of methyl bromide monitoring in New Zealand was prepared by Dr Bruce Graham in
2009. The review was conducted on behalf of the ERMA as part of the methyl bromide reassessment
programme. The review compiled and assessed the reported methyl bromide levels recorded during the
ventilation of log rows, ship holds, container and timber stacks.
5.2.1 Monitoring of log rows
The maximum one-hour average concentration reported for log row ventilations at distances of 50m (i.e.
minimum buffer distance) and greater was less than 0.2ppm, or approximately 20% of the 1-hour average
TEL criterion of 1 ppm (or 3.9mg/m3). Recorded one-hour average concentrations were also less than the 24hour average TEL of 0.333ppm (or Urng/m).
Higher one-hour concentrations were recorded when monitoring occurred closer to the log row. The
maximum one-hour average concentration reported was 5.4ppm, approximately 25m from a series of
ventilated log rows. The monitor was moved to multiple locations during the hour so that it was also
downwind of the ventilated log row. Concentrations would be expected to be less than 1 ppm at 100m from
the log row as the plume disperses in the environment.
5.2.2 Monitoring of ship holds
Reported one-hour average methyl bromide levels measured during ship hold ventilations similarly showed a
decrease in concentration levels with increasing distance from the ship. At distances of 100m, concentrations
were reported to be less than 0.25ppm for all but one of the monitoring programmes considered in the
review.
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The highest one-hour average concentration at distances of 100m from the hold was reported to be
1.35ppm, or 35% higher than the 1-hour TEL criterion. However, concentrations would be expected to have
decreased rapidly with increasing downwind distance. At the Port of Tauranga, ships at berths #10 and #11
are approximately 380m from the closest port boundary, so additional dispersion would reduce
concentrations further. Concentrations at this distance would be expected to be below the TEL criterion.
It was suggested that the higher than normal concentrations recorded during this ship fumigation may be
associated with the ship holds being completely opened in one movement and thereby ventilating the hold
faster than what normally occurs when the holds are opened in stages.
Overall, the previous monitoring of ship ventilation indicates methyl bromide concentrations are unlikely to
exceed TEL criteria limits outside the Port when ship holds are passively ventilating.
5.2.3 Summary monitoring reports submitted to the EPA since 2011
One outcome of the methyl bromide reassessment programme was that fumigation sites are now required to
submit annual reports to the EPA which summarise methyl bromide usage and any breaches of the TELs
criteria levels. No exceedances of the one-hour, 24-hour and annual TELs have been reported at any of the
sites where log rows and ship holds are fumigated since 2011 when the first year reports were submitted to
the EPA.13. Although limited information is provided in the summary reports, the reported compliance with
TEL levels during ventilation is generally consistent with the monitoring reported in Dr Graham's review.
5.2.4 Genera Ltd Consent Audit Report
More recent monitoring occurred in August 2014 at the Port of Tauranga and in July 2014 at Northport,
Marsden Point as part of Genera's consent audit'".
Monitoring at the Port of Tauranga occurred when nine row log rows were ventilated over a 2.5 hour period.
Continuous monitoring occurred at three fixed sites over a ventilation period. Methyl bromide levels were
only recorded at one of the monitoring sites and only during the first hour when the first four log rows were
ventilated. The average concentration recorded at the site was approximately 2-3 ppm (i.e. 7.8-11.7 mg/m3).
The monitoring site was located approximately 60m from the fumigation area. The monitoring suggests that
concentrations could exceed the TEL close to the fumigation area when multiple log rows are ventilated in
the same hour.
However, a number of limitations and uncertainties associated with the photo ionisation detector (PID)
monitoring devices used were identified in the report (especially an assumed zero drift of the detectors which
had a significant effect on the results). Due to these uncertainties, the report does not draw any conclusions
regarding compliance with the TELs. The report recommended the future coupling of PID monitoring with
the laboratory analysis of air samples taken during the monitoring period to provide greater certainty.

13 http://www.epa.govt.nz/about-us/monitoring/methyl-bromide-reports/read_mbr_reports/Pages/defauIt.aspx
'" Bay of Plenty Regional Council Consent 62179 Audit of Genera Limited. Fumigation Operation at Port Of
Tauranga. Report prepared by MR Daley, BOPRC.
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Monitoring was also conducted at Northport during the ventilation of a bulk carrier destined for India.15 The
exported logs were dosed at 64g/m3. The holds of the vessel were passively ventilated over approximately a
2-3 hour period during moderate to light winds. Methyl bromide levels were monitored using both PID
instrumental and canister sampling methods.
Concentrations measured at monitoring sites located 50m from the vessel varied between 2.3 to 3.1 ppm
(comparable results were obtained from the canister samples and the PIDs when 'zero adjusted'). At
downwind distances comparable to those which separate the vessels at Tauranga Port from the closest
boundary (i.e. 360m) lower concentrations would be expected. Dispersion modelling predictions indicate that
maximum concentrations at 360m from the vessel would be expected to be 16-18% of concentrations
measured 50m from the vessel, or less than 0.56ppm (or 2.2 mg/m3).
Pollutant concentrations were measured from a canister sample 100m from the vessel. The three hour
concentration at the monitoring site was reported to be 0.024ppm (2.4% of the TEL). The low concentration
recorded at the site may possibly be due to the apparent upwind location of the site from the vessel.
However, the results of the monitoring programme indicate that methyl bromide concentrations associated
with ventilation of ship holds are unlikely to exceed to exceed TEL limits outside the Port of Tauranga when
passively ventilated. Similarly, based on the monitoring, methyl bromide concentrations are expected to be
below the WES criterion of 50m from the ventilated vessel.
Dispersion modelling predictions indicate that the UML proposed forced ventilation system will improve
pollutant dispersion. Therefore, based on the available monitoring data, downwind concentrations from ships'
holds that are forced ventilated would also be expected to be lower than TEL criteria limits.
Monitoring summary
It is acknowledged that the nature of the very short, intermittent releases of methyl bromide at varying
locations makes it difficult to monitor the plume, even at close range. However, based on the best data
available, all reports indicate that current fumigation procedures at NZ ports have not been found to exceed
TEL criteria levels outside the methyl bromide buffer zones.
UML's proposed mechanical ventilation systems are expected to improve fumigant dispersion during worst
case meteorological conditions (refer Section 5.3.3 and Appendix 4). Therefore, the current monitoring
results indicate that if appropriate ventilation management and monitoring procedures are implemented
methyl bromide levels associated with the proposed fumigation operation would not be expected to exceed
TEL criteria levels beyond the Port.

5.3 Dispersion modelling assessment
5.3.1

Dispersion modelling details

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.

"Total hold space of 46,287m3, and fumigated with 2,964kg of methyl bromide.
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A limitation of AUSPLUME (and most other regulatory models) is that it is unable to accurately simulate subhourly variations in source emission rates and dispersion conditions. Discharges from the ship's holds and
log rows, in particular, decrease rapidly over time. The effect that these variations have on downwind
concentrations cannot be accurately simulated. For this assessment it has been necessary to assume that
discharges are constant over a one-hour period. This approach will provide a conservative assessment of 1hour average concentrations.
Pollutant dispersion was simulated using a one-year meteorological input file representative of conditions at
the Port.
Downwash effects of the surrounding log rows have been incorporated into the modelling using the PRIME
algorithm recommended by the Ministry for the Environment (MfE)16. The PRIME algorithm provides a
conservative prediction of ground level concentrations close to structures.
Details of the modelling inputs are provided Appendix 2.
5.3.2 Modelled log row emission scenarios
The number of log rows ventilated per hour will vary with respect to the fumigation zone, dosage and method
of ventilation. The maximum number of ventilations specified in the look-up tables controls the hourly
emission rate from each fumigation zone to levels that are not predicted to exceed the TEL levels outside the
Port boundary. Although the number of allowable ventilations per hour varies between dosages, similar
maximum one-hour average concentrations would be predicted for other dosages when ventilated at their
allowable limits.
Seven emission scenarios have been modelled corresponding to each of the fumigation zones (and subzones). Maximum one-hour concentrations have assumed the modelled log rows in each zone are fumigated
at a dosage rate of 80g/m3, and 30% of the fumigant is discharged to air. The number of ventilations per
hour in each of the zones has been set to the maximum allowable number defined in the look-up tables.
The ventilated log rows in each of the fumigation zones have been assumed to be located at the point
closest to the Port boundary where maximum off-site concentrations are likely to occur.
Forced ventilation will generally be used during low wind speeds to increase the number of ventilations per
hour. However, there may also be circumstances when only a small number of log rows need to be
ventilated during low wind speeds and passive ventilation procedures are adequate.
It has been assumed in each of the emission scenarios that forced ventilation procedures are used at wind
speeds less than 3.5m/s in order to maximise ventilations during low wind speeds, and passive ventilation
procedures at wind speeds greater than 3.5m/s. The exception is for zone #2A (assuming a 50m buffer
distance) where forced ventilation is assumed to occur at wind speeds up to 5m/s and passive ventilation at
higher wind speeds. The look-up tables allow no passive ventilation to occur in zone #2A (50m buffer) at
wind speeds lower than 5m/s. The number of modelled ventilations per hour with regards to fumigation zone
and wind speed conditions is shown in Table 5-1. The shaded areas correspond to log rows which are forced
ventilated.

16

Ministry for the Environment, 2004. Good Practice Guide for Atmospheric Dispersion Modelling.
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Table 5-1. Summary of modelled log row ventilation rates

Wind Speed
Category Range
(m/s)
0to1.5
1.5 to 3.5
3.5to5
>5

Zone 1

4
5
6
6

Zone 2A
(50m
buffer)
1
1
1
1

Zone 2A
(100m
buffer)
2
2
2
3

Zone 2B

Zone 3

Zone 4

Zone 6

3
4
5
6

3
3
4
5

0
0
1
1

2
2
2
3

In the dispersion model the ventilated log rows are assumed to be located adjacent to each other. The same
log row configuration was used to derive the look-up tables and represent worst case emission conditions.
The actual separation distances between groups of log rows are expected to be the same or greater.
Since the ventilation of log rows will occur primarily during the day time, the modelling has assumed
discharges only occur between 8am and 5pm. The model has also assumed that discharges from the log
row occur continuously at a constant rate of 24kg/hour through the simulated year between these hours.
Therefore, predicted maximum one-hour average methyl bromide concentrations assume the log rows are
being ventilated during worst case dispersion and source configuration conditions. This approach provides a
conservative assessment of downwind concentrations.
A summary of the model assumptions are:
■ Each of the simulated log rows in the model has been assumed to be 50m long, 5m wide and 4m in
height (i.e. a total volume of 1000m)
■ Log rows are 1 m apart
■ The dosage rate of 80g/m3 is based on China's summer quarantine conditions
■ 30% of the total dosage (i.e. 24kg of methyl bromide per log row) is discharged to air during the first hour
of ventilation (refer section 4.2)
■ To represent discharges during passive ventilation, each end of the log row has been represented as a
volume source
■ The ventilation flue stack has been modelled as a point source with a stack height of 6m and discharge
rate of 3m3/s.
Modelled discharge parameters are detailed in Appendix 2.
5.3.3 Predicted log row concentrations
5.3.3.1 1-hour average predictions
A summary of the maximum (99.9 percentile) 1-hour average methyl bromide concentrations (mg/m3)
predicted outside of the Port boundary for the modelled emission scenarios is shown in Table 5-2. Predicted
maximum 1-hour average concentration contours for each of the modelled emission scenarios are shown in
Appendix 3.

~1: Beca

Beca // 14 January 2015
2573466 // AW-1597106-17 0.17 // page 23

Assessment of Effects - Discharges to Air from Methyl Bromide Fumigation

Table 5-2. Predicted maximum one-hour methyl bromide concentrations (mg/m3) outs ide the Pori boundary

Receptors

Maximum outside boundary

Zone 1

3.13

TEL Criteria Concentration

Zone 2A Zone 2A Zone 213
(50m
buffer)

(loom
buffer)

3.31

3.51

3.12

Zone 3

Zone 4

Zone 6

3.37

3.30

3.51

3.9

Table 5-2 shows maximum 1-hour average concentrations are not predicted to exceed the one-hour TEL
outside the Port boundary if the maximum number ventilations per hour were to occur during worst case
dispersion conditions. The maximum predicted concentrations outside the Port boundary for any of the
modelled emission scenarios is 3.5mg/m3 or 90% of the 1-hour average TEL of 3.9mg/m3.
The results of the modelling indicate that methyl bromide levels decrease rapidly with distance from the
fumigation area. At the most affected residential property, predicted 1-hour concentrations are less than
1 mg/m3, or 26% of the TEL. Maximum concentrations at Blake Park sports fields are predicted to be less
than Urng/m3, or 33% of the TEL.
5.3.3.2 24-hour average predictions
Log rows that have been fumigated for export can be located anywhere within the port's fumigation areas.
The spatial distribution of log rows within the fumigation areas and the sequencing will influence 24-hour
average methyl bromide concentrations. Accounting for these effects in the model is highly problematic.
However, it is possible to show that the 24-hour hour TEL criterion would not be exceeded if maximum 1hour concentrations do not exceed the 1-hour TEL criterion and log row ventilations within a period of 8
hours". For a typical top stow volume of 15,000m3 the average log row ventilation rate over an eight hour
period would need to be about two log rows per hour (assuming each log row is approximately 1000m).
Generally, ventilation rates would be greater than this.
It is possible that ventilation rates could be lower than two log rows per hour and ventilations may occur over
more than eight hours. But even in these instances it would be highly unlikely that methyl bromide
concentrations would result in an exceedance of the 24-hour TEL criterion. Even slight changes in wind
speed and direction and the locations where ventilations occur in the Port will reduce pollutant levels.
A highly conservative assessment of potential maximum 24-hour concentrations can be derived from the
maximum 24-hour concentrations predicted outside the boundary for the zone #4 and zone #2A (assuming a
50m buffer distance) emission scenarios. Both scenarios assume a single log row is ventilating to air 50m
from the boundary. The predicted maximum 24-hour average concentrations for each scenario assume the
same log row is ventilating to air every hour of the nine hour working day for the simulated year. The
maximum 24-hour concentrations at the Port boundary (i.e. 50m from the ventilated log row) is predicted to

" The maximum 24-hour average concentration at the boundary can be calculated by multiplying the
maximum 1-hour concentration of 3.9mg/m3 by the 8 hour ventilation period and then dividing by the 24-hour
averaging period (i.e. 1.3 = 8''3.9/24)
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be 0.95mg/m3 for the zone #4 scenario and 0.82mg/m3 for zone #2A . Both concentrations are predicted to
be less than 72% of the 24-hour TEL of 1.3mg/m3.
Maximum 24-hour concentrations are predicted to decrease rapidly with distance from the boundary. At 20m
from the boundary (i.e. 70m from the ventilated log row) the predicted maximum concentration is 0.62mg/m3,
or 48% of the TEL.
The results indicate that methyl bromide levels are not predicted to exceed the 24-hour TEL criterion outside
the plant boundary even when extreme discharge conditions are simulated. The results also indicate that 24hour concentrations would be expected to be substantially less than the TEL at locations where the public
may be exposed to methyl bromide over the ventilation period.
5.3.4 Predicted ship hold concentrations
5.3.4.1 Ship hold model assumptions
The monitoring of methyl bromide concentrations during ship ventilation in New Zealand ports indicates
pollutants would not be expected to exceed TEL and WES criteria levels given the separation distance
between vessels berthed at the Port of Tauranga and the Port boundary.
Monitoring at New Zealand Ports has only been conducted when the fumigated vessels are passively
ventilated (i.e. when the hold doors are open to the atmosphere).
No reliable estimates of hold discharge rates could be identified in the literature, therefore accurately
predicting ambient methyl bromide concentrations is problematic. However, ventilation rates from ship holds
are expected to be relatively low. Downwind concentrations measured during the Northport monitoring
programmes (refer section 5.2.4) indicate that discharges to air will occur over several hours when passively
ventilated.
Discharges from the holds using forced ventilation are expected to be more constant than those associated
with the passive ventilation, as the air flow rate in the hold will be constant and controlled. Discharges from
the holds may also occur over a longer period of time using the forced ventilation method due to a lower air
flow vented into the hold by the blower when compared with possible air flow rates through the holds when
passively ventilated.
The modelling approach used assessed the relative effect that the proposed UML forced ventilation methods
will have on maximum downwind concentrations compared to passive ventilation. Discharges from a vessel
with five holds, each with a capacity of 8,000m3 (i.e. total capacity of 40,000m3) have been modelled.
Generally, only one ship hold will be forced ventilated at a time. Maximum 1-hour concentrations have been
predicted assuming the ship hold is forced ventilated and also passively ventilated.
A summary of the model assumptions are:
■ The maximum dosage rate of 72g/m3 is based on India (winter). Note: ship holds destined for China do
not use methyl bromide. Lower emission rates would be expected with lower dosages (i.e. 64g/m3,
54g/m3 and 48g/m3)
■ 30% of the fumigant is discharged to air over the ventilation period
■ The quantity of methyl bromide discharged per hold is 172.8kg and total ship discharge is 864kg
■ The average hourly emission rate is 72kg/hour
■ Ship ventilations have been assumed to occur over a 12 hour period
■ For the assessment of all five ships are assumed to be continuously ventilating to air through a flue stack
over the simulated year.
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The modelled emission rate of each hold is estimated to be 14.4kg/hour over the ventilation period (i.e. a fifth
of the total average hourly emission rate), and the total discharge from the ship to be 72kg/hr. Maximum 24
hour average concentrations have been calculated by predicting maximum 12-hour average concentrations
and then dividing the results by a factor of 2 to account for the 24-hour averaging period.
These modelling assumptions are conservative as they assume that worst case dispersion conditions occur
throughout the limited hours when a hold is ventilated.
A summary of the modelled source emission parameters is presented in Appendix 2.
5.3.4.2 1-hour average modelling predictions
Predicted maximum (99.9 percentile) 1-hour average methyl bromide concentrations associated with the
forced ventilation of the ship are shown in Figure 5-1. The green concentration contour line in the figure
corresponds to the 1-hour TEL concentration of 3.9mg/m3.
The results of the modelling indicate that even if the ship hold were to be ventilated during worst case
dispersion conditions predicted concentrations would not exceed the one-hour TEL outside the Port
boundary. The maximum predicted concentration at the Port boundary is 2.9mg/m3, or 83% of the TEL.
The maximum 1-hour concentration predicted at the nearest residential receptor is 1.13mg/m3, or 32% of the
TEL.
Maximum 1-hour average concentrations are not predicted to be less than 19mg/m3 beyond the ship. The
results indicate that exceedances of the 8-hour average WES of 19mg/m3 is unlikely, particularly in areas of
the Port where people could potentially be exposed for extended periods of time (e.g. offices).
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Figure 5-1. Predicted maximum 1-hour average methyl bromide concentrations (mg/m3) for forced ventilated of five ship holds
(assuming a total emission rate of 72kg/hour)

A comparison of predicted maximum 1-hour concentrations when the five ship holds are passively ventilated
and forced ventilated is shown in Figure 5-2. The figure shows predicted maximum concentrations with
increasing easterly distance from the ship (i.e. toward the Port boundary). The Port boundary is located
approximately 380m downwind of the ship hold.
The results of the modelling show that maximum 1-hour concentrations are predicted to be lower for the
proposed mechanical ventilation system when compared to passively ventilated discharges from a ship's
hold. The relative differences in predicted concentrations are greatest close to the ship. At distances of
100m, 200m and 380m downwind of the ship's hold maximum 1-hour concentrations for a forced ventilated
ship's hold are predicted to be 36%, 55% and 68% of the maximum concentration predicted for the passively
ventilated hold.
The results of the modelling indicate that the proposed ventilation procedure will likely improve dispersion
during worst case meteorological conditions compared to the passive ventilation procedures that are
normally used at the Port. The modelling indicates the proposed forced ventilation method reduces maximum
methyl bromide levels during ventilation.
However, it should also be noted that the predicted maximum concentrations for the passively ventilated
ship's hold are significantly higher than those which have been reported during monitoring. The results
suggest the model is likely to be conservative and predictions are likely to be higher than what would actually
occur.
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Figure 5-2. Predicted maximum (99.9 percentile) 1-hour average methyl bromide concentration (mg/m3) with increasing easterly
distance from five ship holds during forced and passive ventilation procedures

5.3.4.3 24-hour average modelling predictions
Predicted maximum 24-hour average methyl bromide concentrations associated with discharges from the
ventilation of five ships' holds over a 12 hour period are shown in Figure 5-3. The green concentration
contour line in the figure corresponds to the 24-hour TEL concentration of 1.3mg/m3.
Maximum 24-hour average concentrations are not predicted to exceed the TEL outside the Port boundary.
The maximum 24-hour concentration predicted at the port boundary is 0.57mg/m3, or 44% of the TEL. At the
most affected residential receptor where exposures over a 24-hour period could potentially occur, maximum
24-hour average concentrations are predicted to be 0.17 mg/m3, or 13% of the TEL.
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Figure 5-3. Predicted maximum 24-hour average methyl bromide concentrations (mg/m) for a forced ventilated ship hold (assuming an
average hourly emission rate of 72kg/hour)

5.4 Summary of effects
The modelling indicates that the proposed use of forced ventilation methods during low wind speeds is
predicted to reduce maximum 1-hour methyl bromide concentrations below existing levels, both for ship
holds and log row ventilations. The proposed activity will use best available technology to minimise the
effects of the discharges. Discharge rates will also be managed by limiting the number of ventilations per
hour to levels that are appropriate to environmental and source conditions.
The area adjacent to the Port boundary contains industrial sites, located on Port zoned land. In reality, at
these locations it is unlikely that a person would be stationary and therefore exposed to the modelled
ambient concentrations for a period of an hour, and certainly not for a period of 24 hours. The receiving
environment has a low sensitivity and there are no sensitive receptors within 350 metres of the Port
boundary.

If appropriate management and monitoring procedures are implemented, off-site concentrations can be
limited to levels that do not exceed the TEL criteria limits. Under these conditions any potential adverse
effect of discharges will be no more than minor. This conclusion is based on the following:
■ the appropriate separation distance between the closest sensitive receptors and the site fumigation
activities;
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■ current monitoring results which demonstrate that no exceedances of the TEL have been recorded
outside the Port boundary or at other NZ ports;
■ TEL criteria levels have been conservatively based;
■ methyl bromide levels will be continuously monitored during ventilations and these measurements will be
used to inform the site's management procedures as ventilation is occurring;
■ the number of ventilations per hour will be managed to levels that are appropriate to environmental and
source conditions;
■ the proposed method will have the ability to stop log row and ship discharges during forced ventilation,
■ annual methyl bromide usage at the port and discharges to the atmosphere will not increase as a
consequence of the proposed activity; and
■ the modelling assumptions are highly conservative.
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6 Consultation and consideration of affected persons
Consultation with tangata whenua occurred with the following iwi and hapu entities:
■ Te Runanga o Ngai Te Rangi Iwi Trust
■ Ngati Ranginui Iwi Society Incorporated
■ Ngati Pukenga ki Tauranga Iwi Trust
■ Ngai Tukairangi Hapu Trust
■ Ngati Kuku Environmental Management Unit
All iwi and hapu voiced their disapproval for the use of methyl bromide as a fumigation agent based on
environmental and health and safety concerns. However, their views regarding the project are generally
neutral concerning the proposed air discharge resource consent application. Tangata whenua are genuinely
interested in the proposed benefits offered by the applicant, particularly improvements in the methyl bromide
dispersion methods.
The key iwi and hapu groups have prepared cultural statements on the perceived impacts of the proposal on
their culture and the environment. The applicant has received four cultural statements from the five iwi and
hapu groups consulted. All groups gave conditional support to the project. The recommendations are
summarised as follows:
Recommendations

Responses

Conditional support while the UML investigates
alternatives

UML will work with the industry to investigate methyl
bromide alternatives

Ventilation technology is applied by UML

UML will apply the use of ventilation technology for low
wind conditions to assist with dispersal

Improve health and safety procedures

UML will apply sound health and safety procedures to
ensure a safe work environment

Manage potential environmental impacts

UML will carefully manage any potential environmental
impacts

Maintain adequate buffer zones

UML have considered and will apply adequate buffer
zones particularly for low wind conditions

All Port of Tauranga staff are aware of methyl bromide
health and safety regulations

UML will work with the Port of Tauranga to ensure other
Port workers are aware of methyl bromide health and
safety regulations and procedures

Safety badges or alarm sensors to other working crews
within vicinity

UML will continuously monitor methyl bromide levels
during at or near the buffer zone during ventilations.

UML to provide a full copy of the consent application

A copy of the lodged resource consent application will be
forwarded to iwi and hapu

Formalise relationship with iwi, and investigate
employment opportunities

UML will meet with iwi and hapu at the commencement of
operations to assess opportunities for iwi and hapu

UML to report to iwi

UML will provide all monitoring reports and data to iwi on
an annual basis

Since UML commissioned cultural statements, there have been internal and personnel changes within Ngati
Kuku which has limited the engagement of UML and Beca with the hapu. UML and Beca have endeavoured
to engage with Ngati Kuku on completing a statement, with no response. The meetings held between Ngati
Kuku and UML indicated the hapu's relative comfort with the resource consent application and were
supportive of UML and the industry investigating alternatives before methyl bromide is phased out. They
were also interested in the use of new technology to assist with dispersal of the gas.
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The cultural statements received by UML are included in Appendix 7.
UML has also undertaken consultation with the Port of Tauranga. The Port has indicated that they do not
consider themselves to be significantly affected by UML's proposal, provided UML operates according to the
Port's official fumigation procedures and within appropriate statutory regulations. A letter detailing the Port's
approval of the UML application is also included in Appendix 7.

7 Monitoring
Under the HSNO Act, UML is required to monitor methyl bromide concentrations during ventilations.
Monitoring is also required to be conducted in accordance with the Act which specifies data collection, record
keeping and annual reporting requirements. UML proposes to conduct monitoring at the port in accordance
with guidelines published by the EPA."
Monitoring will occur at the start of every ventilation period and will be carried out by suitably qualified
persons, and use appropriate quality assurance, control procedures and monitoring equipment. The
monitoring will be used to manage discharges from the fumigated holds and log rows so that methyl bromide
emission do not exceed the TEL at any location beyond the plant boundary.
Visual monitoring of the port fumigation buffer zone will be undertaken during ventilation to ensure workers at
the Port do not enter the area. The fumigation areas will be appropriately signposted in accordance with
HSNO act requirements.
A visual inspection of the tarpaulin log covers for holes and tears through which fugitive emissions may occur
will be undertaken prior to fumigation. Tarpaulins will be individually numbered for identification. The
tightness of water seals will also be visually inspected during fumigation.
Other fumigation and ventilation equipment will be inspected and maintained in accordance with
manufacturer's specifications.

8 Mitigation
UML is currently exploring methyl bromide recapture technology options and plans to have recapture
technology operating at the Port as it becomes available. Ventilation procedures will change in accordance
with the chosen recapture technology.

18 Environmental Protection Agency, 2011. Methyl bromide fumigations: Post-reassessment guidance for
fumigators. I SBN978-0-0478-21511-3

~I: Beca

Beca // 14 January 2015
2573466 // AUl-1597106-17 0.17 // page 32

Assessment of Effects - Discharges to Air from Methyl Bromide Fumigation

9 Consideration of alternatives
Methyl bromide is widely considered the 'Gold Standard' fumigant by industry and quarantine organisations
across the globe. Methyl bromide is unique in that it:
■ Effectively controls all life stages of insects
■ Reacts relatively quickly (<24hrs)
■ Has inert characteristics, i.e. it does not damage most commodities undergoing treatment.
The Montreal Protocol, which aims to reduce methyl bromide usage internationally, acknowledges that no
other fumigant is able to perform the same function as methyl bromide. Consequently the Montreal Protocol
exempts methyl bromide usage for all pre-shipment and quarantine treatments in all countries.
In New Zealand, STIMBR (Methyl Bromide Replacement) continues to conduct research on methyl bromide
replacements for log fumigations. Currently this organisation is conducting research on treatment with
ethanedinitrile (EDN) and ozone.
However, importing countries are often reluctant to change their treatment requirements. The importing
country will often require extensive datasets supporting the new treatment, a process that can take many
years or even decades. There is currently no acceptable alternative to methyl bromide for logs exported to
India and China (with the exception of phosphine for bottom stow logs bound for China).
The EPA is also likely to require the physical capture of any new fumigant proposed for use. Existing
scrubbing systems for new fumigants may or may not exist. The development of scrubbing systems for new
treatments may take years and require significant investment.
Scrubbing systems for small-scale methyl bromide fumigations are commercially available. Most scrubbing
systems for methyl bromide use either activated carbon or a liquid solution to capture the fumigant gas. No
suitable scrubbing system is currently available for bulk log fumigations with methyl bromide.
It is unlikely that the small-scale systems which are currently available may be scaled up for bulk log
fumigations. In order to be commercially viable a new scrubbing system for bulk log fumigations with methyl
bromide must be:
■ Able to capture the fumigant gas relatively quickly (Est. <45mins for a log row and <6 hours for a cargo
holds)
■ Mobile so that it can be moved to log rows and cargo holds situated at different locations within the port.
■ Economical: i.e. use a small amount of chemical or substrate to capture a large quantity of fumigant gas
(The smaller systems are not economical when scaled up. The large volume of methyl bromide used on
bulk log fumigations means that the volume of chemical or substrate required to scrub the fumigant is not
economically viable)
■ Environmentally friendly: i.e. the end products must be stable, inert and easily disposed of using common
waste disposal methods
■ Financially viable: i.e. the technology option is affordable.
Research continues in New Zealand and other countries into a viable system for the capture of methyl
bromide from bulk log fumigations.
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10 Statutory assessment
10.1 Resource Management Act 1991
Section 5
Part 2 of the Act sets out the purpose and principles of the Act. The purpose of the Act is the sustainable
management of natural and physical resources. Sustainable management is defined in section 5 as:
Managing the use, development, and protection of natural and physical resources in a way, or at a rate,
which enables people and communities to provide for their social, economic and cultural well-being and for
their health and safety while:
a)

Sustaining the potential of natural and physical resources (excluding minerals) to meet the reasonable
foreseeable needs of future generations; and

b)

Safeguarding the life supporting capacity of air, water, soil and ecosystems; and

c)

Avoiding, remedying, or mitigating the adverse effects of activities on the environment.

Comment
The assessment of effects of the proposed activity indicates that the discharges to air are likely to have less
than minor adverse effects on the environment and will be adequately avoided and mitigated. The activity is
therefore consistent with section 5 of the Act.
Section 6
Section 6 of the Act sets out the matters of national importance. There are no matters of national importance
that are considered to be affected by this proposal.
Section 7
Section 7 of the Act requires particular attention to be had to a number of other matters. Those matters most
relevant to this proposal are:
c)

The maintenance and enhancement of amenity values

f)

Maintenance and enhancement of the quality of the environment.

Comment
The proposed will not enhance amenity values or the quality of the environment; neither does it degrade the
existing environment to any significant degree. The proposal is therefore considered to be consistent with
section 7 of the Act.
Section 8
Section 8 of the Act requires those exercising functions under the Act to take into account the principles of
the Treaty of Waitangi. It is considered that this proposal is not in conflict with the principles of the Treaty as
the area is already highly modified.
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Section 15
Section 15 (1)(c) of the RMA prohibits the discharge of any contaminant from industrial or trade premises
into air unless the discharge is allowed by a rule in a regional plan or relevant proposed plan, resource
consent, or by regulations. The proposed fumigant procedure at the Port falls within the definition of trade
and industrial premises in the Act.
Section 104
Section 104 requires a consent authority to have regard to the following when considering an application for
a resource consent which is subject to Part 2 of the Act.
a)

any actual and potential effects on the environment of allowing the activity; and

b)

any relevant provisions of —

c)

i.

a national environmental standard:

ii.

other regulations:

iii.

a national policy statement:

iv.

a New Zealand coastal policy statement:

V.

a regional policy statement or proposed regional policy statement:

vi.

a plan or proposed plan: and

any other matter the consent authority considers relevant and reasonable necessary to determine the
application.

Comment
The assessment of effects described in this report has taken into account the relevant matters listed in
section 104. No other matters are considered to be relevant or reasonably necessary to determine the
application.

10.2 Bay of Plenty Regional Policy Statement
The Regional Policy Statement for the Bay of Plenty (RPS) provides an overview of resource management
issues in the region and directs how the resources of the Bay of Plenty are to be managed. The policy
statement is an umbrella document that provides the framework for the Regional Plans. The second
generation RPS became operative on 1 October 2014.
The objectives and policies of the RPS with regard to air quality that are relevant to this proposal are:
Objective 1: The adverse effects of odours, chemical emissions and particulates are avoided, remedied or
mitigated so as to protect people and the environment.
Policy AQ2A: Managing adverse effects from the discharge of odours, chemicals and particulates
Protect people's health and the amenity values of neighbouring areas from discharges of offensive and
objectionable odours, chemical emissions and particulates.
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Comment
The mitigation measures proposed by UML will adequately manage any adverse effects on people's health
and amenity values resulting from the use of fumigants. This proposal is therefore considered to be
consistent with the RPS.

10.3 Bay of Plenty Regional Air Plan
The Air Plan became operative in December 2003. It was amended in August 2012 to incorporate the
requirements of the National Environmental Standards for Air Quality.
Objectives and policies
The relevant objectives and policies of the Air Plan are as follows:
Objective 1: Maintain and protect high air quality in the Bay of Plenty region and in instances or areas where
air quality is degraded, to enhance it by specifically addressing discharges into air of gases, particulates,
chemicals, agrichemicals, combustion and odour.
Comment
The proposal is not expected to have any adverse effects on air quality in the region that are more than
minor.
Objective 2: Avoid, remedy or mitigate the adverse effects of all discharges of contaminants into air on the
environment which includes the effects on: ecosystems, human health and safety, crops and livestock,
amenity values, cultural values, the mauri of natural and physical resources and the global environment.
Comment
The discharge to air associated with the use of fumigants will be mitigated such that any adverse effects on
the environment including human health and amenity values will be less than minor. No adverse effects are
expected to result on ecosystems, crops and livestock, cultural values or the mauri of natural and physical
resources.
Policy 1(a): Significant adverse effects of discharges of contaminants into air should be avoided.
Policy 1(b): Adverse effects of discharges into air of contaminants that cannot be practicably avoided should
be remedied or mitigated.
Comment
The discharge of contaminants into air cannot at present be avoided completely but the mitigation measures
proposed by UML will result in the effects being less than minor. UML is exploring recapture technology
options which will provide more effective mitigation of any discharges to the atmosphere.
Policy 2: When the effects of discharges of contaminants into air are not adequately understood or are
unknown, the discharges should be avoided, and if the discharges cannot reasonably be avoided, they
should be monitored so that the effects become known, understood and effectively managed.
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Comment
Methyl bromide levels will be continuously monitored during discharge.
Policy 4: Promotion of the use of the best practicable option approach including the efficient use of resources
e.g. raw materials and energy, whenever it is the most efficient and effective means of preventing or
minimising adverse effects on air quality.
Comment
UML proposes to use the best practicable options currently available to control and disperse discharges to
air during fumigation. Recapture technology will be used when a practicable option can be identified.
Overall the proposal is considered to be consistent with the objectives and policies of the Air Plan.
Rules
Rule 19 (z) classifies the discharges to air from any activity that cannot comply with the conditions set out in
Permitted Activity Rules and which is not a controlled activity or a prohibited activity as discretionary activity
for which consent is required.

10.4 National Environmental Standards for Air Quality
None of the NESAQ regulations place restrictions on the granting of this consent.
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11 Conclusion
UML proposes to undertake log fumigation activities at the Port of Tauranga. The main discharge to air will
be methyl bromide when log rows and ships' holds are ventilated to the atmosphere. The amount of methyl
bromide discharged to air will depend on quarantine requirements and the volume of logs treated.
Log fumigation services are currently provided by Genera Ltd at the port. Discharges to air from services by
Genera Ltd are consented by the BOPRC (Consent Number 62719).
The assessment of environmental effects was based on the following:
■ Discharges to air from UML fumigation services will be comparable to those provided by Genera. The
total amount of fumigations required is controlled by external parties (i.e. log exporters) and will not
increase with the addition of a new fumigation service provider
■ The available monitoring at the port and at other NZ ports indicate that current fumigation procedures do
not cause methyl bromide levels to exceed WES or TEL air quality criteria, but there is a risk of elevated
concentrations when multiple log rows are ventilated in close proximity to each other
■ Dispersion modelling methods indicate that the forced ventilation procedures proposed by UML would
improve dispersion relative to existing passive ventilation during worst case dispersion conditions.
■ The number of log row fumigations will be controlled so that concentrations will not exceed TEL limits
outside the port boundary.
■ The forced ventilation system should provide greater control of discharges than the existing passive
ventilation procedures.
The effect of discharges from the log row fumigations are expected to be no more than minor, assuming
appropriate management and monitoring procedures are implemented at the site and these procedures are
able to respond to changing meteorological and discharge conditions.
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