TECHNICAL MEMORANDUM
DATE 21 May 2021

Reference No. 20399010-005-TM-Rev0

TO Ian Gear, Stakeholders in Methyl Bromide Reduction Incorporated (STIMBR)
CC
FROM Cathy Nieuwenhuijsen

EMAIL cnieuwenhuijsen@golder.com

REVIEW OF EPA REPORTS AND WORKSAFE MONITORING

1.0

SCOPE

This review provides comment on and addresses concerns raised in Environmental Protection Authority (EPA)
Update Reports (March 2021 and May 2021a). It is focussed on how the EPA (EPA 2021 and 2021a) has
interpreted and used our modelling assessment (Golder 2021) in conjunction with the Todoroski Air Sciences
Proprietary Limited (TAS) assessment and review of our work (TAS 2020, 2021). No other modelling
assessments or reviews are considered. We also provide comment on the Air Matters monitoring completed
for Worksafe, and a set of draft controls developed in response to matters raised by the EPA Update Reports.

2.0

CONTEXT

We consider the TAS deterministic modelling approach is useful to set upper limits on hourly operation. We
expect this approach to provide a highly protective level of confidence that the 1-Hour TEL will not be
exceeded. However, a number of scenarios assessed by TAS (2020) resulted in impracticable buffer
distances.
We consider practicable alternative controls can be based on restricting the methyl bromide released per hour
(i.e. emission rate controls) coupled with reduced buffer distances. Emission rate controls are effects-based
and control discharges in a way that is proportional to offsite concentrations. This approach is increasingly
common in other industries. We understand other options proposed by submitters include an end point
concentration-based limit. In our opinion this does not provide certainty regarding effects. For example, the
same end point concentration could result from a large log pile and a smaller log pile with significantly different
mass emission rates, and significantly different effects on hourly average ground level concentrations.
Our Fumigation Options Assessment (Golder 2021) used the TAS modelling to develop mass emission
controls.
Since then, we have become aware of an acknowledged underestimation in the TAS modelling, which results
in the mass emissions proposed in Golder (2021) being 2.43 times too high. EPA (2021a) accurately reflects
this, with the exception of 3 small rounding errors for the log pile size.
In this report, to be read in conjunction with Golder (2021) we comment on specific sections of EPA (2021 and
2021a) and provide draft controls (attached) to address the EPA concerns.
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COMMENTS ON EPA UPDATE REPORTS (2021 AND 2021A)

Sequential comments on significant aspects of the EPA reports are provided below.

3.1

DMC-commissioned modelling

Section 4.5 of EPA (2021) indicates that the operator may not have full control over the ship ventilation
timeframe. While this is currently the case, controls can be imposed that will require ventilation timeframes to
be managed.
Section 4.7 of EPA (2021) records that TAS (2021) proposes buffer distances modelled at the 99.9th
percentile for Port of Tauranga up to 1,020 m, which are not feasible. This is the main reason that alternative
mitigation was investigated (Golder 2020).

3.2

Applicant’s additional modelling

With regard to the lack of review of Golder modelling (Section 4.13 of EPA), the modelling we completed was
purposefully based on the TAS modelling. We note that DMC (Direction & Minute WGT032 14 April 2021)
requested that we provide these files to TAS and ASG by 16 April 2021. This was done, and the DMC has
directed TAS to review our work. The TAS review did not identify any concerns with our work and state “The
review did not identify any technical issue of consequence in the technical approach and work by Golder,
however it found that there was an error in the TAS results for log stacks that the Golder work is based on.”
The EPA considers that the variety of recapture rates/% recapture/ time of day differences (Section 4.18 EPA
2020) is too precise for a permission. These options (shown in Table 2 of the EPA report) were all examples
of options which met the Golder defined emission rates. In practice the operator may use similar tabulated
ranges to assist with compliance, but the controls would not need to include this. We consider it is practical
and robust to base a control on emission rates, as methods of defining emission rates are available (as
attached) and can be applied by operators, resulting in consistent reporting of actual emissions. We do not
consider this level of precision is inappropriate for hazardous substance controls.
Regarding Section 4.20 and EPA concerns that Golder has not provided contours of the ship hold emissions:
our evaluation was made by reviewing the TAS modelling results shown in TAS Appendix C. We plotted the
raw modelling provided by TAS to allow us to zoom in and determine where the TAS modelling resulted in
meeting the 1-hour TEL at the port boundary. Buffer zones are provided in the controls that mimic the
maximum extents of the 1-hour TEL isopleths for all proposed ship ventilation.
The maximum distance in all directions could be considered as a way of applying the Tauranga based
modelling to other ports. However, we recommend that this approach is only adopted if there is not a detailed
modelling assessment for the given port. As there is currently no detailed modelling assessment, we have
considered whether the distances we propose would be applicable.
For Napier, the ship fumigation area is approximately 600 m north east of the port boundary. The PoT
modelling indicates a maximum distance of 610 m is required to meet the 1 hour TEL (when considering all
hold opening frequencies, wind directions and including overwater concentrations). We consider the
separation distance at Napier is not sufficient to be confident that the controls developed for PoT can be
directly applied to Napier and achieve the same high level of confidence of not exceeding the 1-hour TEL.
Therefore, we recommend that ship hold fumigation with methyl bromide doses above 72 g/m3 are not applied
at Napier until a site specific modelling assessment that accounts for the local meteorological conditions is
undertaken.
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For Northport, the ship fumigation area at Marsden point appears to be approximately 700 m north east of a
where the public could be excluded for limited period during ship hold fumigation, (i.e., from the carpark
providing access to wharf). The PoT modelling indicates a maximum distance of 610 m is required to meet
the 1 hour TEL (when considering all wind directions). Given, the relatively low frequency of winds from the
north east and the additional distance, we consider the time of day controls for ship fumigation developed for
PoT can be applied to Northport and a site specific modelling assessment that accounted for the local
meteorological conditions is not needed to operate under these controls. A buffer distance of 700 m has been
proposed for ship hold fumigations at Northport.
With regard to requiring further modelling (EPA section 4.24), we consider that other dosage rates could be
considered by scaling model results by emission rate. However, the example presented in EPA Table 4 (dose
of 120 g/m³ on a ship having 5 holds1) is the maximum release rate, and other scenarios would result in a
lesser distance. Therefore, it is not considered necessary for these to be directly assessed, as we can be
confident that the effects of these lower fumigation dosages rates will be lower than those assessed for the
120 g/m³ dose.
Regarding Table 4, we confirm that the approximations of distance determined via EPA are accurate,
although it is noted that there is typo in the heading with dose recorded as 120 µg/m3 rather than 120 g/m3.

3.3

Buffer Zones - Log Stacks

We agree with paragraph 5.3 (EPA) that the more methyl bromide (MB) that is released, the larger the buffer
zone needs to be. This is the reason that we sought to assess reduced MB releases to consequently (with
appropriate controls) reduce the buffer zone.
Paragraph 5.4 (EPA) states that the release of MB in late morning /early afternoon will not travel as far as
releases in the early morning and late afternoon. For clarity, the opposite is true: worse case dispersion
occurs during early morning periods. During the middle of the day the MB disperses further/faster and
therefore results in lower hourly average concentrations at any particular location. This means a higher
release of MB can result in the same or lower concentration at a particular location.
The EPA considers our proposed smaller buffer zones would require restrictions on ventilation time (of day)
and maximum stack sizes (Paragraph 5.5 of EPA report). We appreciate that Tables 5 to 9 [and Tables 1
to 4 in EPA (2021a)] have been provided by the EPA to demonstrate buffer distances for the range of
conditions the DMC have specified. However, we consider that the approach of explicit restriction on log
stack size is unnecessary and not adaptable to future operational conditions. Mass emission rate for each of
the two time periods can be considered. Our recommendation of a practical method for determining this is
attached.
We note that due to scaling rounded volumes Table 1 (EPA 2021a) underestimates 3 volumes by 100m3,
updated values are shown as bolded values in the table below.

1

China currently requires 120g/m3 as its highest dose whereas India currently requires 72g/m3 in their respective phytosanitary treatment
schedules.
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Table 1 : Maximum volume of logs stacks fumigated (in m³) for ventilation between 7 am -9 am and
3 pm -7 pm (corrects Table 1 EPA 2021a).
30 % recapture rate.
Dose rate
(g/m³)

3.4

50 % of
stacks
recaptured

80 % of
stacks
recaptured

50 % recapture rate.

99 % of
stacks
recaptured

50 % of
stacks
recaptured

80 % of
stacks
recaptured

99 % of
stacks
recaptured

40

2,800

3,100

3,400

3,200

4,000

4,700

72

1,500

1,700

1,900

1,700

2,200

2,600

120

900

1,000

1,100

1,000

1,300

1,500

Ship Hold Buffer Zones

TAS (2020) considered a 2-hour gap between hold venting. Golder (2021) identified that for a range of start
times (first hold opening times), modelling indicated that the 1 hour TEL was met at the port boundary with no
recapture. This range of start times is documented in Table 3 of EPA (2021) and is dependent on the
fumigation dose rate. Attached controls have been developed that implement these limitations. The controls
have been developed including buffer distances that reflect the longer distance required to the north of the
ship holds required at the PoT compared to those required in other directions.
To add flexibility to the operation at the port, Golder also considered a 1-hour gap between hold openings for
a 120 g/m³ dose. This modelling is discussed in Paragraphs 4.22 to 4.23 of the EPA report. The time
frame available is more limited than the 2-hour gap between hold openings, due to the cumulative effects, but
the benefit of the better dispersive conditions allows for this. The reduced duration of the ventilation is
expected to reduce the berth time of the ship and increase port productivity. Golder only explicitly considered
the 120 g/m³ dose rate for the 1-hour gap between hold venting and for this dose demonstrated that the 8 am
to 10 am start time results in concentrations offsite that meet the criteria at PoT. All dose concentrations lower
than 120 g/m3 will result in lower concentrations for a given distance. The overland buffer distances
developed for the 2-hour hold openings, are also relevant for this opening frequency.
Additionally, for dose concentrations lower than 120 g/m3, a greater range of first hold opening times are likely
to result in 1-hour concentrations that meet the 1-hour TEL at the PoT boundary. While this modelling has not
been completed to date, a control that would allow modelling to be completed in the future has been
proposed.

3.5

Other Controls (Section 7.1-7.4)

Wind speed: The modelling-based approach is considered to be reliable at least down to 0.5 m/s wind speed,
therefore on the basis the model is considered reliable for setting buffer distances, we would consider that a
limit that is linked to the assessment method (i.e., modelling) is appropriate. The poor dispersion conditions
(<2 m/s) mentioned by TAS are covered by the modelling assessment, therefore, the calculated buffer
distances already account for the low wind speed conditions. If a higher minimum windspeed was specified,
then the model could have been set to allow for this (e.g., no ventilation events modelled when the wind speed
was <2 m/s). It is expected that if a wind speed restriction was included, the model would have predicted
shorter buffer distances for the same emissions. TAS (2021) acknowledge this and identifies that modelled
peak impacts occur in low wind speed conditions. TAS also indicated that wind speed restrictions could be
used to reduce buffer distances or eliminate them entirely. TAS (2021) suggest that the fumigation service
provider could undertake further evaluation of wind speed condition.
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This has been previously considered by Golder. A control that depends significantly on meteorological
conditions is likely to make it more difficult for the operator to schedule ventilations. Restrictive wind speed
controls may result in bottlenecks in port operation if low wind speeds were persistent over several hours.
Further, the evaluation of wind speed as an alternative or complimentary control with emissions and buffer
distance, would require a level of modelling that is beyond the scope provided to STIMBR and its advisors by
the DMC for the review of TAS (2020).
Including a minimum wind speed and the proposed buffers with maximum methyl bromide emission rates, as
determined via the modelling approach, would be adding another layer of conservatism onto the already
protective modelling approach. We consider that a minimum windspeed of 0.5 m/s with the proposed buffers
is appropriate whereas a 2 m/s minimum in addition to the buffers, would be an additional layer of
conservatism that in our opinion is not justified.
Regarding Section 7.4 (EPA) and wind speed records: if a wind speed control is set, we recommend that this
be defined as a short term average (10 minute) to be determined at the cover removal time immediately prior
to venting beginning and for the next hour forecasted wind to be greater than 0.5 m/s. If such a control is set,
it is recommended on-port wind speed data is used, and the location of the monitor should be at a height that
is not affected by the on-port building/log piles, and therefore on at least a 10 m mast.

3.6

Emission Rates

We note there is a typo in the EPA’s Table 12 and the emission rate should be g/s rather than µg/m³ and also
this is an hourly emission rate. The rate of 32.6 g/s is the same as 117 kg/hr and 51 g/s is equivalent to
183 kg/hr (these are equivalent to 48 kg and 75 kg respectively in EPA (2021a)).
Section 7.6-7.10 encompass the emission rate controls recommended by Golder as a flexible approach that
will be enduring and can adapt to improvements in recapture technology and fumigation rates. We consider
this approach may encourage operators/the industry to continue to invest in recapture technology to allow
increased log pile sizes. It will also allow and encourage the ongoing negotiations with trading partners to
reduce fumigation dose rates2 to 40 g/m3 and this will allow operators to increase the volume of logs that can
be fumigated/hour. It also allows smaller volumes to be fumigated without recapture if this is necessary due to
operational requirements. TAS (2021) and EPA (2021a) do not change this position.
Para 7.11 has raised concerns regarding the ability for compliance, monitoring and enforcement’s(CME’s) to
enforce/measure this emission rate. Before recommending this approach, we considered the ability for this to
be enforced. Having considered the information that the fumigator records to satisfy the importing countries’
phytosanitary requirements and Ministry for Primary Industries (MPI) compliance requirements, we consider
this information is already recorded/available.
We understand that MPI requires fumigation information to be collected to demonstrate the fumigation has
been undertaken in line with the importing countries’ phytosanitary requirements. These are operating
records that are mandatory for fumigation service providers. This includes:



Date/time of dose



Cover release date/time



Volume of log pile (m³)

2

Golder understands from STIMBR that extensive tests have proven that a treatment rate of 40g/m3 is efficacious against the three
insect species most commonly found in association with pine in New Zealand.
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Log volume (m³) Based on JAS3 volume



Dosage rate requirement



Dose (kg) of methyl bromide (The dose is calculated by fumigator based on covered log pile volume and
dosage requirement and then applied as a measured (via scales) dose)



Start and end point concentrations.

The PoT fumigation service provider (Genera) also currently undertake 6 monthly checks of the recapture
efficiency.
There is established research on the sorption of MB into logs and this has been assumed to be 50 % based
on lab scale research and operational records. (M.Hall et al July 2016, and Section 2.2, Golder 2019
respectively).
Golder consider that mass emission could practically be determined via either of two data sets:
i.
ii.

the dose mass, published sorption rate and demonstrated recapture efficiency; or
covered volume, log volume and pre-ventilation headspace concentration.

Method (i) would result in a calculated emission rate that is expected to be conservative (assuming the
recapture efficiency is consistently achieved) in most cases, and allows the mass emission to be determined
prior to the ventilation time. There is some variation in actual log sorption rate and actual recapture efficiency
that increases the uncertainty of this method.
Golder recommends that method (ii) is adopted, as it is expected to provide a more precise determination of
the emission rate. With this method the release mass will not be able to be determined until just prior to
venting, but on-port management is expected to be able to adapt to this. Currently only start and end of
fumigation concentrations are recorded, therefore this would require the operator to take an additional set of
concentration measurements prior to ventilation (unless ventilation occurs straight after the end of fumigation).
The attached draft controls include wording for method (ii).
Golder has developed a table of emission rates, that achieve the TEL at various distances from the source.
Modelling (using the same input file parameters setup as TAS) with emission rates changed and an increased
receptor resolution has been undertaken. These supplements the scaled modelling results shown in EPA
(2021a). Buffer distances (120 m to 220 m) from log piles have been considered and emission rates
developed for these. Th e emissions for the 100m buffer distance were based on Golder (2021) and the factor
of 2.43 identified in TAS (2021). The model results and a summary of the emission rates is provided in
Attachment B.

3.7

Conclusions on EPAs Use of Golder Modelling, Proposed Controls
and Applicability to Other Ports

The EPA has used the modelling Golder presented (Golder 2021) and the TAS modelling (TAS 2020) to
present a range of tabulated buffer zones that are a function of treatment rate, percentage recapture applied,
venting time, stack size and recapture efficiency. These have been updated in EPA (2021a). We consider
that controls set by these tabulated values are inflexible. For example, they would not allow for any alternative

3

(JAS is the Japanese Agricultural Standard method of determining log volume, it is based on the smallest diameter end of the log and
the length of the log. This will slightly underestimate log volume.
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fumigation dose rate that was negotiated with trading partners. We consider that mass emission rate controls
can be presented more concisely.
We agree with the EPA (2021) (paragraph 9.2) that controls on operation need to be developed to allow a
mass emission rate based criteria for log stack ventilation. Additionally, controls on ship hold fumigation need
to be developed. The attached draft controls would allow the mitigation proposed by Golder (2021), and
updated in this report, to be implemented. The proposed controls include limitations on ventilation times for
ship holds, ventilation times for log stacks, emission rate limitations for log stacks, methods for log stack
emission rate determination and buffer distances.
For other ports, we consider the controls developed for PoT log fumigation are likely to be broadly applicable.
However, differences in local meteorology are likely to result in some differences in the pattern of exposure.
We recommend that an additional setback is adopted unless a site-specific modelling-based assessment is
completed. For log stacks we recommend this is around 50 % extra, e.g., where a 100 m buffer has been
developed for Tauranga, a 150 m setback is applied between the port boundary and ventilation of log stacks
treated with methyl bromide at other ports. This is based on our experience of variation in modelling results
for specific locations across New Zealand, and we consider it is sufficient to provide a similar level of
confidence that the 1 hour TEL will not be exceeded at these other ports. This may result in reductions of
locations where log stack fumigations can be done at Northport and/or Napier compared to current operations.
Controls have been provided that implement this proposal.

4.0

WORKSAFE MONITORING

Air Matters have undertaken monitoring using whole air cannisters and a pump based PID. Sample locations
selected by Air Matters ranged between 40 – 1,485 m from the venting location. Monitoring was primarily
focussed on log stacks - 18 monitoring events, with two ship hold fumigations monitored. There are several of
the 1 hour sampling periods where ambient measurements during log stack fumigation (using whole air
cannister) are elevated.
The monitoring undertaken by Air Matters provides valuable information on actual methyl bromide
concentrations during various fumigations and the most widespread monitoring campaign undertaken to date..
The Air Matters summary report, the Air Matters individual reports and the PDP (2020) report were used to
understand location and timing of the monitoring as well as ventilation events occurring. If the emissions and
wind conditions are known during monitoring, the monitoring also can be used to provide supporting evidence
of the reliability of the modelling undertaken.
Golder has focussed on the Air Matters monitoring for log stacks undertaken between 80 and 120 m of the
fumigation events and elevated monitoring results beyond this distance. For these events, Golder sought
information of fumigation activities during monitoring from the fumigator. These have been used to
supplement and corroborate information on the emission rates recorded by Air Matters. As pre-venting
concentrations are not currently always recorded by the fumigator, we cannot be certain of the emission rates
during monitoring when recapture was undertaken. However, a reasonable estimate can be made using the
recorded pre-recapture concentrations. Golder has determined emissions based on the void air space volume
and end of fumigation methyl bromide concentration under the covers for the few unrecaptured log stacks.
When recapture occurs, 30 % of the residual headspace methyl bromide was assumed to be recaptured.
During Golder’s initial review of the Worksafe monitoring, we had identified concerns with the monitoring
concentrations relative to the emission rates we had proposed in Golder (2021). We had not resolved our
concerns when the underestimation of the emission in the TAS modelling was identified. Since confirmation
7
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and correction of the TAS error, we consider the monitoring and modelling now provide broadly consistent
information regarding the level of effects. The peak monitoring results are generally less than 50 % of
predicted 99.9th percentile modelling results when the monitoring period emission rate and the proposed
emission rate is accounted for, and this is line with our expectations. The monitoring evaluated for the
distances between 80 and 120 m are shown in Table 2.

Table 2 : Worksafe monitoring results for locations 80m-120m from ventilation scaled to evaluate
proposed release rates.
Event Date

Sampling
Time

Distance
between
Ventilation
and
monitoring

MB
Emission
mass (kg)

1-hour MB
canister
results
(ppb)

Proposed
maximum
release rate
(kg/hr)

Expected MB
concentration if
MB emission
had been
maximum MB
release limit
(ppb)

7-May-20

13:43 14:43

120

147*

680

107

495

11-Jun-20

15:14 16:14

120

73

591

52

423

6-Oct-20

17:51 18:51

120

21

111

52

278

16-Nov-20

16:05 17:05

80

27

269

48**

484

28-Dec-20

09:32 10:32

120

76

260

107

365

28-Dec-20

11:36 12:36

120

86

64

107

79

*Estimated based on best available data.
**Monitoring is at 80m compared to the 100m buffer distance that this emission rate relates to.

There are elevated monitoring results beyond 120m on 9 January 2020, 25th January and 12 June 20204, The
concentrations recorded are not consistent with our expectation of methyl bromide concentrations at the Air
Matters reported dose rate. Golder has reviewed operational data from the fumigator. For all events, the
emissions rates determined based on the fumigator’s records are higher than those reported in PDP (2020). It
is also noted the distances reported in the Air Matters report are based on the distance from the centre of the
log stack, and increased uncertainty on the monitoring result is noted for 12 June 2020 event.
For the dates above, the elevated monitored has been evaluated relative to the monitoring locations, the
proposed buffer distances and emission limits. From this evaluation, Golder concludes that with the proposed
controls, elevated monitoring results that occurred, would either have occurred in locations that would be

4

Air Matters record that there is increased uncertainty with this monitoring results due ot the canister regulator remaining in place after
sampling.
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inside the proposed buffer distances and therefore not be at locations accessible to the public, or not occur
due to the reduced emission rates that are proposed.
For ship hold ventilation monitoring, measured concentrations are more than 810 m from the ships, and much
lower that the TEL. Concentrations measured are considered to be broadly consistent with those expected
based on the modelling when considering location of monitoring and the dosed Methyl bromide mass.

5.0

CONCLUSION

Overall, we consider that EPA (2021) summarises the modelling completed by TAS (December 2020) and
Golder (2021) well. EPA (2021a) provided an update to Golder (2021) as directed by the DMC to account for
updated modelling. EPA (2021a) results in highly restrictive rates of methyl bromide use. Based on Golder’s
understanding of previous port and fumigator operations at PoT, it is unclear if fumigation service providers
could meet the limits set in EPA (2021a) and continue to practicably provide fumigation services at ports. In
this memo, Golder has provided increased buffer distances and associated emission rates that also will
restrict fumigator operation, in terms of buffer distances to the port boundary, but allow fumigation at higher
rates than that available with a 100 m buffer.
In Golder (2021) we did not provide controls that could be included into a DMC decision. Given the position
expressed by the EPA (2021), we have now provided draft controls as an Attachment A to this memorandum.

6.0

REPORT LIMITATIONS

Your attention is drawn to the document, “Report Limitations”, attached as Attachment C. The statement
presented in that document are intended to advise you of what your realistic expectations of this report should
be, and to present you with recommendations on how to minimise the risks of which this report relates which
are associated with this project. The document is not intended to exclude or otherwise limit the obligations
necessarily imposed by law on Golder Associates (NZ) Limited, but rather to ensure that all parties who may
rely on this report are aware of the responsibilities each assumes in so doing.

Golder Associates (NZ) Limited

Cathy Nieuwenhuijsen
Senior Air Quality Consultant
CN/NG/mt

Attachments

A.
B.
C.

Recommended Draft Controls
Modelling Setup and Results
Report Limitations

9

Ian Gear

Reference No. 20399010-005-TM-Rev0

Stakeholders in Methyl Bromide Reduction Incorporated (STIMBR)

7.0

21 May 2021

REFERENCES

EPA. (2021). Update report: modified reassessment of methyl bromide. APP203660. Environmental
Protection Authority New Zealand Government, Wellington, New Zealand, March 2021.
EPA. (2021a). Update report 2: modified reassessment of methyl bromide. APP203660. Environmental
Protection Authority New Zealand Government, Wellington, New Zealand, May 2021.1
Golder (2021). Fumigation Mitigation Options Investigation, Golder Report: 203990010_7403_004_R_Rev0,
Golder Associates New Zealand Limited (29 January 2021)
Hall M et al, (2016) Sorption and desorption characteristics of methyl bromide during and after fumigation of
pine (Pinus radiata D. Don) logs.
PDP (2020), Methyl Bromide Modelling Study – Port of Tauranga. (July 2020).
TAS. (2020). Air dispersion modelling of methyl bromide for decision making committee. Todoroski Air
Sciences, Sydney, Australia, December 2020.
TAS. (2021). Draft Review of Golder Air Dispersion Modelling Of Methyl Bromide For Decision-Making
Committee, Todoroski Air Sciences, Sydney, Australia, May 2021.

10

Ian Gear

Reference No. 20399010-005-TM-Rev0

Stakeholders in Methyl Bromide Reduction Incorporated (STIMBR)

21 May 2021

ATTACHMENT A

Recommended Draft Controls

Ian Gear

Reference No. 20399010-005-TM-Rev0

Stakeholders in Methyl Bromide Reduction Incorporated (STIMBR)

21 May 2021

Ship hold fumigation
1. A maximum dose of 120g/m3 can be applied to ship holds at Port of Tauranga and Northport.
2. A maximum dose of 72g/m3 can be applied to ship holds at Port of Napier.
3. Ship hold venting following fumigation shall comply with the following:
a. For a dose between 73 g/m³ and 120 g/m³:
i. the first hold shall be opened between 5 am and 11 am, each subsequent hold on
that ship shall be opened at least 2 hours after the previous hold, and the last hold
shall be opened no later than 9pm on the same day; or
ii. the first hold shall be opened between 8 am and 10 am, each subsequent hold on
that ship shall be opened at least 1 hour after the previous hold, and the last hold
shall be opened no later than 3pm on the same day.
b. For a dose between 41 g/m³ and 72 g/m³:
i. the first hold shall be opened between 2 am and 5 pm, each subsequent hold on that
ship shall be opened at least 2 hours after the previous hold, and the last hold shall
be opened no later than 3am on the following day; or
ii. the first hold shall be opened between 8 am and 10 am, each subsequent hold on
that ship shall be opened at least 1 hour after the previous hold, and the last hold
shall be opened no later than 3pm on the same day.
c. For a dose of 40 g/m³ or less holds may be opened at any time.
4. Any change to the maximum doses, dose rates and venting schedules set out above, or the buffer
distances set out below, must be certified by the EPA before implementation. A request for
certification shall be made to the EPA in writing, accompanied by a report prepared by a suitably
qualified and experienced person that demonstrates, by deterministic dispersion modelling analysis,
that the proposed change will continue to allow the 1-hour TEL to be met. On receipt of such a
request, the EPA shall obtain a peer review of the request from a suitably qualified and experienced
person. The EPA shall provide the documented peer review, including reasons for supporting or not
supporting the request, to the party requesting certification. If the peer review supports the request,
the EPA shall certify the change, and the change shall take effect. If the peer review does not support
the request, the EPA shall not certify the change. Subsequent requests for change may be made,
including any variation of the initial request to resolve any reasons given in the peer review for not
supporting the initial request.
5. Ship hold venting and log stack venting shall not occur at the same time. There shall be a minimum
of a 2-hour gap between completing ship hold venting and commencing log stack venting and vice
versa. Ship hold venting is considered to be completed 2 hours after the last ship hold cover has been
fully opened.
Log stack fumigation
6. Log stack ventilation shall only be undertaken between 7am and 7pm.
7. For Port of Tauranga
a. No log stack fumigation shall be undertaken within 100 m of the landward port boundary.
b. During ventilation, emission rates shall be less than those shown in Table 1 for the relevant
distance to the landward port boundary.
8. For Napier Port and Northport
c. No log stack fumigation shall be undertaken within 150 m of the port boundary.
d. During ventilation emission rates shall be less than those shown in Table 2 for the relevant
distance to the landward port boundary.
9. The hourly emission rate shall be determined by summing the emission rates of every log stack
ventilation within a rolling 1 hour period.
10. The emission rate from each log stack ventilation shall be determined using the following equation:
Emission rate (kg)= (Covered_Volume – Log_Volume) x Headspace_Concentration(final) /1000
1
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Where:
i.

ii.

iii.
iv.

Covered_Volume: is the covered log pile volume used to determine the methyl
bromide dose (as recorded on the log pile test sheets) (measured in cubic meters
(m³)
Log_Volume is the volume of logs being fumigated under the cover, this can be
conservatively estimated by JAS volume. (as recorded on the log pile test sheets)
(measured in cubic meters (m³)
Headspace_Concentration(final): The methyl bromide concentration measured
prior to the cover being removed (g/m³)
Unit correction factor of 1000 to convert from g to kg.

Records
11. Fumigators shall keep records of every ventilation (including a record of the emission rate calculation
for each ventilation and the corresponding buffer distance applied) and make those records available
on request by any compliance and monitoring agencies.
Buffer Zones
12. For each ship hold fumigation the fumigator must:
a. set a buffer zone that is equal to or more than the relevant distance in Table 3; and
b. ensure that no member of the public is in the buffer zone from the time the fumigation begins
until at least 2 hours after the last ship hold cover has been fully opened.
13. For each log stack fumigation the fumigator must:
a. set a buffer zone that is equal to or more than the relevant distance in Table 1 or 2; and
b. ensure that no member of the public is in the buffer zone from the time when the seal
securing the log stack cover is broken until at least 15 minutes after the log stack cover has
been fully removed.
14. Despite 11b and 12b above, if a buffer zone extends over water, the fumigator must ensure so far as
reasonably practicable that—
e. The buffer zone is kept under observation; and
f. If a member of the public enters the buffer zone, the member of the public moves out of the
buffer zone as soon as is reasonably practicable.
TABLES
Table 1: Port of Tauranga maximum methyl bromide emission rate (kg/hr) by hour of day and buffer
zone.
Required buffer zone

Time
of day

150 m

180 m

210 m

240 m

270 m

300 m

330 m

Between
7 am -9 am
or
3 pm -7 pm

48

52

60

69

79

90

102

Between
9 am to 3
pm

75

107

136

159

186

221

242
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Table 2: Napier Port and Northport maximum methyl bromide emission rate (kg/hr) by hour of day and
buffer zone.
Required buffer zone

Time
of day

150 m

180 m

210 m

240 m

270 m

300 m

330 m

Between
7 am -9 am
or
3 pm -7 pm

48

52

60

69

79

90

102

Between
9 am to 3
pm

75

107

136

159

186

221

242

Table 3: Ship hold ventilation buffer zones.
Location
Over land

Port

Over water

Napier

610 m

Northport

700 m

Tauranga
(40g/m3 dose)

310 m

Tauranga
(>40g/m3 dose)

The buffer zone shall be coincident with the
eastern and western port boundaries with
northern and southern boundaries as follows:*
The southern boundary shall be 280m south of
the ship and on an east west bearing until it
intercepts with the eastern port boundary.
The northern boundary shall be 500m north of
the ship and on an east west bearing until it
intercepts with the eastern port boundary

610 m

Note: *A diagram is provided below for clarity.
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Diagram referenced in Table 3, showing ship hold buffer distance for Port of Tauranga >40 g/m3 dose.
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ATTACHMENT B

Model Set up Summary and
Results
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Golder has carried out CALPUFF modelling to assess new emission rates that would keep the 1-hour TEL
within certain buffer distances. These new emission rates and their relevant buffer distances are shown in
Table 1B.
Two individual CALPUFF runs were created, using a unit emission rate of 1 g/s for hours between 9 am to 3
pm, and hours from 7 am to 9 am and from 3 pm to 7 pm, respectively. CALSUM was used to scale the
results for those hours and sum them. The scaling factors used in CALSUM are listed in Table 2B.
The parameters used in these CALPUFF runs are consistent with those in the TAS model runs, except for the
emission rates (discussed above) and the use of a finer grid of receptors. A comparison of the gridded
receptors used by Golder and TAS is presented in Figure 1B. As a consequence, the computational grid was
reduced from 43 km by 198 km to 5 km to 4 km. It is noted the gridded receptors are still more than 1 km
away from the edge of the computational grid, therefore we expect the differences due to the reduce
computational grid are likely to be insignificant.
The contour plots showing the 1-hour criteria of 3,900 µg/m³ and assessed buffer distances are shown in
Figure 2B to Figure 7B. It should be noted that this modelling assessment has not accounted for the
desorption emission rates that would occur in the following hours. These are approximately 2 % of the
release rate per hour. It is also found that the worst case meteorological condition typically occurs at 7 am,
which would not have any desorption emission. Given these, we consider including the desorption emissions
would not significantly change the model results.

Table 1B: Emission rates and buffer distances.
Time of the
day

Emission rate (kg/hr)
120 m

140 m

160 m

180 m

200 m

220 m

7 am - 9 am,
3 pm - 7 pm

52

60

69

79

90

102

9 am - 3 pm

107

136

159

186

221

242

Table 2B: CALSUM scaling factors (Table 1B emission rates converted to g/s).
Time of
the day

CALSUM scaling factors
120 m

140 m

160 m

180 m

200 m

220 m

7 am -9
am, 3 pm 7 pm

14.428

16.545

19.167

21.944

24.894

28.317

9 am to 3
pm

29.722

37.778

44.167

51.667

61.389

67.222

2

Ian Gear
Stakeholders in Methyl Bromide Reduction Incorporated (STIMBR)

Reference No. 20399010-005-TM-Rev0
21 May 2021

Figure 1B: Golder’s gridded receptors (blue cross) versus TAS’ gridded receptors (green dots –TAS
receptors beyond the extent of this figure are not shown). Coordinate system: NZTM (m).
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Figure 2B: Contour of 3900 µg/m³ predicted for the emission rates at 52 kg/hr (7 am to 9am, 3 pm to 7
pm) and 107 kg/hr (9 am to 3 pm) – 120 m buffer. Coordinate system: NZTM (m).
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Figure 3B: Contour of 3900 µg/m³ predicted for the emission rates at 60 kg/hr (7 am to 9am, 3 pm to 7
pm) and 136 kg/hr (9 am to 3 pm) – 140 m buffer. Coordinate system: NZTM (m).
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Figure 4B: Contour of 3900 µg/m³ predicted for the emission rates at 69 kg/hr (7 am to 9am, 3 pm to 7
pm) and 159 kg/hr (9 am to 3 pm) – 160 m buffer. Coordinate system: NZTM (m).
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Figure 5B: Contour of 3900 µg/m³ predicted for the emission rates at 79 kg/hr (7 am to 9am, 3 pm to 7
pm) and 186 kg/hr (9 am to 3 pm) – 180 m buffer. Coordinate system: NZTM (m).
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Figure 6B: Contour of 3900 µg/m³ predicted for the emission rates at 90 kg/hr (7 am to 9am, 3 pm to 7
pm) and 221 kg/hr (9 am to 3 pm) – 200 m buffer. Coordinate system: NZTM (m).
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Figure 7B: Contour of 3900 µg/m³ predicted for the emission rates at 102 kg/hr (7 am to 9am, 3 pm to 7
pm) and 242 kg/hr (9 am to 3 pm) – 220 m buffer. Coordinate system: NZTM (m).
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ATTACHMENT C

Report Limitations

GAIMS Document No.: 19a, Version 2.1

Issue Date: January 2018

Report Limitations
This Report/Document has been provided by Golder Associates (NZ) Limited (“Golder”) subject to the
following limitations:
i)

This Report/Document has been prepared for the particular purpose outlined in Golder’s proposal and
no responsibility is accepted for the use of this Report/Document, in whole or in part, in other contexts
or for any other purpose.

ii)

The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject
to restrictions and limitations. Golder did not perform a complete assessment of all possible
conditions or circumstances that may exist at the site referenced in the Report/Document. If a service
is not expressly indicated, do not assume it has been provided. If a matter is not addressed, do not
assume that any determination has been made by Golder in regards to it.

iii)

Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between
investigatory locations, and there may be special conditions pertaining to the site which have not
been revealed by the investigation and which have not therefore been taken into account in the
Report/Document. Accordingly, if information in addition to that contained in this report is sought,
additional studies and actions may be required.

iv)

The passage of time affects the information and assessment provided in this Report/Document.
Golder’s opinions are based upon information that existed at the time of the production of the
Report/Document. The Services provided allowed Golder to form no more than an opinion of the
actual conditions of the site at the time the site was visited and cannot be used to assess the effect of
any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.

v)

Any assessments, designs and advice made in this Report/Document are based on the conditions
indicated from published sources and the investigation described. No warranty is included, either
express or implied, that the actual conditions will conform exactly to the assessments contained in this
Report/Document.

vi)

Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

vii)

The Client acknowledges that Golder may have retained subconsultants affiliated with Golder to
provide Services for the benefit of Golder. Golder will be fully responsible to the Client for the
Services and work done by all of its subconsultants and subcontractors. The Client agrees that it will
only assert claims against and seek to recover losses, damages or other liabilities from Golder and
not Golder’s affiliated companies. To the maximum extent allowed by law, the Client acknowledges
and agrees it will not have any legal recourse, and waives any expense, loss, claim, demand, or
cause of action, against Golder’s affiliated companies, and their employees, officers and directors.

viii)

This Report/Document is provided for sole use by the Client and is confidential to it. No responsibility
whatsoever for the contents of this Report/Document will be accepted to any person other than the
Client. Any use which a third party makes of this Report/Document, or any reliance on or decisions to
be made based on it, is the responsibility of such third parties. Golder accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on this
Report/Document.

