APP202804
STIMBR SUBMISSION FOLLOWING THE EXPERT CONFERENCING
November 22nd 2018

Introduction
This document has been prepared in response to the Expert conferencing requested by the
Decision Making Committee (DMC) and the extra information provided by the applicant
regarding the application (APP202804) for the approval to import and use EDN containing
950g/kg ethanedinitrile as a phytosanitary treatment of forest products (including logs) to
control a wide range of insects, nematodes and fungi.
This submission is in two parts covering; 1. The TEL determined by the EPA; and, 2.
Dispersion modelling.
Please note in the interest of time STIMBR does not seek to have the Hearing resumed.
STIMBR recognises that EDN fumigations must be undertaken in a way which is safe for
workers and the public. All risk mitigations must be science based and able to be justified.
Economic considerations must also be taken into account. STIMBR supports the application
of the precautionary principle noting that the imposition of unjustified controls being placed
on EDN has the potential to increase the cost of fumigations unnecessarily (in terms of dollar
cost and effect on logistics) to the point where the return to log exporters and so forest
growers makes the export of logs uneconomic. As a consequence STIMBR encourages the
DMC to develop realistic controls that require the on job monitoring when EDN is being
used.
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1. TEL CALCULATION METHODOLOGY – COMPOUNDING PRECAUTION
STIMBR recognises the output of the expert conferencing held to agree a TEL for EDN and
has no objection to the TEL that has been set.
STIMBR however wishes to show that the TEL is now extremely conservative (i.e. provides
a very high margin of safety) and asks that the Decision Making Committee takes this into
account while developing the controls and buffer zones for the use of EDN. STIMBR
believes that the pathway agreed has resulted in compounding precaution resulting in a
combined safety margin up to 82.2 times higher when compared to safety margins the
applicant considers is safe and which are currently accepted in the EU.
Basis for calculation of TEL (point of departure – POD)
Number agreed
Alternative number
Difference
11 ppm
(2.05 mg/kg bw)

25 ppm

2.2 times

11 ppm
(2.05 mg/kg bw)

10 mg CN/kg bw/day
recalculated from
cyanide and nitrile
study
10 mg CN/kg bw/day
(Inhalation
concentration
converted to oral
dose)

4.9 times

Uncertainty factors
Total uncertainty
factors agreed
100 (120)

Alternative total
uncertainty
6

Difference
16.7 (20) times

100 (120)

12.8

7.8 (9.3) times

11 ppm
(2.05 mg/kg bw)

4.9 times

Alternative
supported by
Dr Jonas,
attachment B of
expert conferencing
on TEL
Dr Jonas,
attachment B of
expert conferencing
on TEL
Dr Pemberton,
attachment C of
expert conferencing
on TEL

Alternative
suggested by
Dr Jonas,
attachment B of
expert conferencing
on TEL
Dr Pemberton,
attachment C of
expert conferencing
on TEL

In combination by following the more conservative uncertainty factors and more conservative
basis of calculation the combined safety margin is up to 82.2 (4.9x16.7) times higher than
the safety margins which might be considered to be at adequate level of safety.
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2. DISPERSION MODELLING

Specifically STIMBR asks that the DMC
The EPA considers setting a maximum application rate, and maximum end of fumigation
EDN concentration (under the tarpaulin). STIMBR suggests a maximum application rate of
150gm/ m3 and end of fumigation concentration of 375ppm. This would allow buffer zones to
be determined at a port according to the rate and endpoint concentration used in individual
fumigations. STIMBR would be prepared to provide a matrix for Industry use to allow EPA
oversight and to simplify decision making required of operators.
STIMBR proposes:
1. The EPA requires monitoring of EDN fumigations during the first year of use.
a. Buffer area: Monitoring will occur directly down wind and at 45 degrees either
side of the mid-point.
b. In addition STIMBR suggests that for a percentage of the fumigations records
are kept of EDN levels at the edge of the risk area for two hours after
ventilation or until the WES is achieved. This information can be used to allay
any concerns about atmospheric levels of the new fumigant.
2. At the end of the first year of commercial use of EDN in New Zealand the EPA review
the monitoring data and make any changes to the controls (e.g. end of fumigation
concentration or buffer zones) to optimise the balance between ongoing safe use of
EDN and buffer zones that optimise port activities.
3. To remove any doubt about the size of a stack that a maximum stack size and height
should be set. STIMBR suggests a maximum height of 6 m average and a maximum
(total) volume of 1000m3.
4. That if the DMC continues to have concerns about the applicability of the modelling
provided that it requests that the port environment is remodelled by Sullivan using
AERMOD to take into account the expert advice.
5. Modelling ship holds can be provided on request. STIMBR asks that the EPA
approve the use of EDN in ship holds with appropriate controls for this use pattern.
Given that steel is impervious to EDN and hatches are sealed during fumigation we
do not believe there is any additional risk that has not been dealt with in the
application.
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CONSIDERATION OF THE EXPERT CONFERENCING OUTPUTS
The following section comments on each of the matters considered by Dr Bruce Graham and
Dennis Hlinka during the process of Expert Conferencing directed by the Decision-Making
Committee’s Directions and Minutes dated 23 August 2018 and 14 September 2018.
The matters set out in the expert conference documentation are restated [for context] and
STIMBR comment provided.

1. UNCERTAINTIES IN THE USE OF DISPERSION MODELLING
Issue: Is dispersion modelling an appropriate tool for assessing EDN releases from the
fumigation of logs under tarpaulins?
Consideration: Atmospheric dispersion modelling has some inherent uncertainties but, in
the absence of any reliable field monitoring data it is the only available option. The
algorithms and dispersion parameters used in the modelling are generally based on
conservative assumptions and this often results in an over-estimate of the potential
downwind effects. However, that is not always the case. It is not possible to accurately
quantify the uncertainties involved in most assessments.
The non-uniform and short-term nature of the releases from log fumigations will introduce
additional uncertainties in the modelling results. This will only be of limited concern when
considering 1-hour and 24-hour averages because of the ‘smoothing’ effect of the timeaveraging. It would be more of a concern if the modelling was to be used for assessing
potential exposures over periods of say 15 minutes.
Agreement/Disagreement: Dr Graham and Mr Hlinka agree that there will be uncertainties
in the modelling results which cannot be quantified. Dr Graham believes that, on the basis of
a precautionary approach, the modelling results should be evaluated using the typically
applied uncertainty factor of ±2. However, Mr Hlinka’s view is that no additional reliability
factor is required because the uncertainties are already covered by the inherent
conservativism in the model itself and in the assumptions around specific input parameters,
including the use of the Monte Carlo method for determining the fumigation start dates and
times.

STIMBR comment:
STIMBR notes that while Dr Graham and Mr Hlinka both agree that there will be
uncertainties in the modelling results which cannot be quantified, the case advanced by Dr
Graham, that; on the basis of a precautionary approach, the modelling results should be
evaluated using an uncertainty factor of ±2, is unduly compounding precaution in a situation
where the model used, and its constituent parts, is sufficiently robust to make this step
unnecessary.

STIMBR Submission 22/11/2018

Page 4

STIMBR believes that the approach advocated by Dr Graham misinterprets, and distorts the
intent of the precautionary principle resulting is consequent significant bias. We believe that
the model used by Sullivan Environmental is robust as it based on data which accurately
reflects either average (log stack size) or the upper end of normal (30 stacks per day). The
model is current and fit for purpose as it has been validated against a wide range of gas
emissions in a wide range of circumstances. It was for this reason that STIMBR has
previously endorsed the use of AERMOD by Sullivan Environmental to provide the modelling
for Draslovka.
Meteorological data for 24 hours, over a 5 year period, at the ground and the various layers
directly above the Tauranga site was used in the model. During this 5-year period, worst
case weather conditions were accounted for. Modelling previously assessed for other
fumigants by EPA have used meteorological data over limited daily time periods over 12
months. The suggestion that the uncertainty factor (2) be applied to the AERMOD modelling
results will impose unjustified controls on EDN fumigation.
Sullivan recommends and uses the U.S. EPA approach to address uncertainty. The U.S.
EPA is known for conservatively evaluating air quality and demanding that models used for
emissions successfully meet the U.S. National Ambient Air Quality Standards (NAAQS).
Sullivan has advised STIMBR that; “AERMOD has been relied on for regulatory applications
in the U.S. for more than ten years. The model was in development for more than 10 years
and was designed with the objective of advancing the physics of the model to be consistent
with the state-of-the-art in turbulence /dispersion research. It has advanced treatment of
daytime convective conditions based on mixed-layer scaling, advanced treatment of building
downwash effects, and many other refinements relative to the predecessor model, ISCST3.
“A considerable body of research and monitoring undertaken in recent years has repeatedly
shown that the model appropriately predicts real world average levels of the gas being
modelled. This accuracy is independent of the type of pollutant used or the source of the gas
(assuming the correct physical parameters are used in the model). In the specific case of
EDN, the behaviour of a fumigant is expected to be the same as any other type of gas.
“Experience with AERMOD has confirmed that the behaviour of any pollutant emitted from a
source whether it is a ground-based source, building or a stack can be accurately modelled
to very high levels of confidence.”
Refer: Links to real world validation provided in the attached letter provided by Mr Hlinka
STIMBR also provides a link ( https://mbao.org/static/docs/confs/2018orlando/papers/hnatek.pdf) to monitoring work undertaken in the Czech Republic on large
log stacks that demonstrates that levels of EDN in the environment during ventilation are
magnitudes below the level under the tarpaulin at the time of ventilation. This is similar to the
predictions made by AERMOD. The work also provides evidence of the decline in the EDN
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concentration under the tarpaulin that has been predicted in the laboratory by Plant and
Food Research. Data from this trial is available if required.
STIMBR also notes that the health-based threshold in the case of the EDN application
includes a significant margin of safety. We argue, therefore; that there is no need for the
cascading conservatism advocated by Dr Graham which results in compounded precaution
in the assessment. STIMBR believes, therefore; that in order to have a credibly and
workable regulatory program i.e. a sound decision, a bright line approach is needed for the
emissions dispersion modelling where-by the accuracy of AERMOD is acknowledged as
being robust and fit for purpose and is not distorted by the application of an unjustifiable
multiplier.

2. DISPERSION MODEL USED
Issue: Is AERMOD an appropriate model to use for the fumigation assessment?
Consideration: The use of AERMOD has been validated for a range of industrial source
emissions and it is being routinely used for such assessments both within New Zealand and
overseas. In addition, development work is currently under way in the USA to incorporate it
into more specialised applications, such as in the model PERFUM, which is used for the
assessment of field fumigation activities.
Agreement/Disagreement: Both experts agree that AERMOD should be accepted as a
suitable model for use in the EDN assessment.

STIMBR comment: STIMBR is reassured that the use of AERMOD to model EDN
emissions dispersions is accepted by both experts.

3. METEOROLOGICAL DATA
Issue: Was the modelling based on appropriate local meteorological data?
Consideration: The January 2018 version of the Sullivan modelling report indicated that
they had difficulties in accessing suitable meteorological data for the Tauranga area and
instead used a data file produced using the WRF modelling system. In his report, Dr Graham
questioned what local data, if any, was used to produce the WRF files.
The following additional information has since been provided by Mr Hlinka: The data file
produced by the WRF model can be described as a "pseudo station" of both surface and
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upper air data located directly at the log pile site in Tauranga based on 1-km gridded data.
The gridded data is based on the geographically varying micro-physics of the atmospheric
layers in response to the changes in heat and moisture fluxes over geographically varying
surface features over both land and sea. This creates a reasonably site-specific
meteorological definition of the atmosphere at the ground and through the various layers
directly above the Tauranga site. The raw input data for the WRF model would have
included that from two upper air monitoring stations located at Whenuapai and
Paraparaumu, and any or all of the 7 fully automated surface weather observation stations
operated by the NZ Meteorological Service, including the one at Tauranga airport.
Agreement/Disagreement: Both experts agree that the modelling was based on
appropriate local meteorological data.

STIMBR comment: STIMBR is reassured that both experts agree that the AERMOD
modelling of EDN emissions dispersions used appropriate local meteorological data.
STIMBR also notes that;
The same data set produced by Lakes Environmental is used by the New Zealand
Meteorological Service to forecast weather in New Zealand and the Pacific region.
24 hours weather monitoring data was included in the assessment. Five years continuous
data was used; Monte Carlo was applied to randomly select data points used in the
modelling. This ensures samples are randomised. The model therefore effectively provides
200-years of modelled randomized emissions providing greater confidence in the model.

4. 1-HOUR VS 24-HOUR AVERAGE RESULTS
Issue: The reported 24-hour average results are higher than the 1-hour average results,
which is the reverse of that usually observed with air modelling and monitoring data.
Consideration: When questioned on this, Dr Sullivan (Rotorua transcript, p233, lines 6 to
30) indicated that it was related to the high proportion of zero values in the hourly results.
That explanation was confirmed by Mr Hlinka during the conferencing. However, Dr Graham
is concerned that this suggests that the 95th percentile values, as reported in the modelling,
may not give a meaningful indication of the potential near-maximum 1-hour exposures. Mr
Hlinka indicated that the 95th percentile is the level typically reported in the USA, although
the 98th and 99th percentiles are also considered in some instances. He has also produced
a more detailed summary of the approach taken by the US EPA, which is appended to this
statement as Attachment 1.
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Dr Graham noted that a range of percentiles, up to and including the 99.9th is recommended
in the Good Practice Guide published by the NZ Ministry for the Environment. However, the
latter is based on the use of a full year of meteorological data (i.e. 8760 hourly data points)
which is not directly comparable to the randomized sampling approach used for the
fumigation modelling. The actual modelling was conducted with a much larger data set
consisting of full 5-years of hourly meteorological data with randomized emissions. The 40
simulation runs over the 5-years is equivalent to 200-years of modelled randomized
emissions. Dr Graham accepted that the 99.9th percentile is likely to give an overly
conservative assessment of the potential effects.

Agreement/Disagreement: Both experts agree that any future modelling should include
reporting of the 98th percentile for the hourly average result.

STIMBR COMMENT
STIMBR recognises that both experts agreed that any future modelling should include
reporting of the 98th percentile for the hourly average result due to the high proportion of
zero values in hourly results. We understand that this was agreed in order to reach a
compromise between the experts acknowledging that in the U.S. the 98th percentile is used
for hourly regulatory purposes in terms of NO2 and SO2 standards for the U.S. EPA Air
Program.
STIMBR also notes that while the U.S. EPA Office of Pesticides generally relies on the 95th
percentile [without multipliers] for regulating fumigants in the U.S. Sullivan also recommend
using the 95th percentile unless it is necessary to fall back to the 98th percentile. This is
regarded as a more defensible and supportable position their judgment. STIMBR supports
that position and consequently advocates that the 95th percentile be used and where needed
i.e. if there are zero values the 98th percentile is used for that point for 1 hour average only
and in doing so no additional uncertainty factors [such as the multiplier advocated by Dr
Bruce Graham] are imposed on the results.
STIMBR notes that while Dr Graham reports that a range of percentiles, up to and including
the 99.9th is recommended in the Good Practice Guide published by the NZ Ministry for the
Environment (2004) the guide does not stipulate lesser values are unacceptable.
STIMBR also notes that the guide recommendations are based on the use of a full year of
meteorological data (i.e. 8760 hourly data points) which is not directly comparable to the
randomized sampling approach used for the fumigation modelling. We believe that the
AERMOD modelling provided in the application is robust. It in fact exceeds the expectations
of the Ministry for the Environment as a much larger data set consisting of 5-years of
continuous hourly meteorological data with randomized emissions was used. Additionally we
note that; the 40 simulation runs over the 5-year period is equivalent to 200-years of
modelled randomized emissions.
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STIMBR notes Dr Graham’s acceptance that the 99.9th percentile is likely to give an overly
conservative assessment of the potential effects. We also assert that any point greater than
and including 98% will similarly provide overly conservative assessments of the potential
effects.
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5. LOG PILE SIZES
Issue: What is the most appropriate log pile size for use in the modelling assessment?
Consideration: The modelling reported in the application was for a log pile size of 750 m3,
but Dr Graham suggested that a size of 1500 m3 would be more appropriate. His figure was
based on a review of methyl bromide fumigation data from a range of New Zealand ports,
which he carried out for ERMA New Zealand in support of the reassessment of that fumigant
in 2009. In response Draslovka arranged for a revised modelling assessment based on a
pile size of 1000 m3 (Sullivan report, August 2018). It was stated that this was based on
Genera data for 2017, which showed a national average stack size of 1000 m3. No actual
data was submitted in support of that position and when questioned, Genera’s Mr Self simply
stated (Rotorua transcript, p353, line 16) that log stacks are currently up to 1000 m3.
Agreement/Disagreement: Mr Hlinka was unable to comment on the most appropriate log
pile size to be used in the modelling because he has no direct experience in that area. Dr
Graham accepts that a 1000 m3 limit may apply at the Port of Tauranga because of the
space limitations at that site. However, that may not be the case at other locations, such as
Picton, which is where the larger pile sizes were reported in 2009. He noted that this
variation could possibly be addressed by requiring separate assessments for each port, such
as would be required through the ‘permission’ provisions available under the HSNO Act.
The potential effects of the fumigant releases are directly related to the mass emission rate,
so any increase in log pile size will result in a proportional increase in the potential effects,
because of the increased quantities of fumigant being used. However, both experts agree
that this would be best assessed through additional modelling, rather than by simple
extrapolation, in order to account for any concomitant changes in the dimensions of the log
piles, especially the height.

STIMBR COMMENT: We appreciate that Dr Graham under took a study in 2009 to inform
the 2010 Methyl Bromide Reassessment decision. He then reported log stacks of up to
1500m3 [total volume] being fumigated. Based on those observations Dr Graham in his
review of the Draslovka modelling advised the need to adjust the stack size upwards by a
factor of 2 to account for what he believed was a possible difference in log stack volume.
To inform the current situation STIMBR sought advice from Genera regarding current log
stack sizes. In response Genera interrogated its database to produce the data in the table
below. It is noted that marshalling companies, contracted by log exporters, are responsible
for forming the log stacks. Genera, fumigates the vast majority, if not all, of logs at the three
ports where log stacks are treated. Complete records of all fumigations are kept. STIMBR
considers the database reliably represents the volumes of logs treated in all fumigations
undertaken at North Port, Port of Napier and Port of Tauranga.
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From its analysis Genera advised the averages for the three ports where methyl bromide
fumigations were undertaken for the 2017 calendar year. These are presented below.
2017
Vol (JAS)
Vol (m3)
Load factor

Tauranga
547
930
59%

Napier
601
1082
56%

Northport
606
1030
59%

National
585
1014
58%

Note: These are the only ports in New Zealand where log stacks are currently fumigated with
methyl bromide.
Draslovka used a tarpaulin volume of 750 m3 average in the initial modelling (July 2017 and
updated for submission to the EPA in February 2018). Following the release of Dr Graham’s
assessment STIMBR reviewed and revised the stack size figures. Draslovka then advised
the EPA that; “The most recent annual industry data has been accessed to show the
average stack size in New Zealand for 2017 is 1000 m3 with an average load factor of 58%.”
To remove all doubt on these parameters and ensure that these parameters are maintained
in the commercial situation STIMBR recommends that the EPA place controls on the stack
metrics such that fumigated stacks on a port;
• be limited to no more than 30 stacks under-going fumigation over any 24 hour period, and
• be limited to an average stack volume [on a given day] of 1000 m3 under the tarpaulin.

6. PILE SIZE TO BE USED IN MULTIPLE LOG PILE MODELLING
Issue: What log pile size should be used in modelling releases from multiple piles?
Consideration: Draslovka have questioned the use of the maximum pile size for all log piles
in the modelling for multiple piles (e.g. Wellington transcript, Gear, p50, lines 10 – 15). They
argued that it was unlikely that all 30 log piles would be the same size and it may be more
appropriate to use a lower average value. However, comparison of the modelling results for
a single log pile and for multiple log piles shows that there is very little interaction between
the releases from different piles. The results for multiple piles are approximately double
those of the single pile, which is primarily due to having two adjacent piles ventilated within
the same hour; i.e. the hourly mass emission rate is doubled. Other than that, the contour
lines show only minimal overlap between the three different groups of log piles.
Agreement/Disagreement: both experts agree that the modelling results for multiple log
piles are not unduly affected by assumptions around the size of individual log piles, and no
additional assessment of this aspect is required.
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STIMBR comment: Noted. Also refer comment provided under point 5

7. EDN RELEASE HEIGHT
Issue: What is the most appropriate release height for use in the modelling assessment?
Consideration: The modelling reported in the application documents was based on a log
pile height of 2.5 metres but Dr Graham pointed out in his report that the piles could be much
higher than that. In response to this Draslovka arranged for the revised modelling to be
carried out using a pile height of 3.3 metres (August 2018 modelling report). From
information presented at the hearing it appears that the practice used at the Port of
Tauranga is to stack the logs up against a 6 metre high support at one end and the actual
pile height will vary along the length of the pile (Rotorua transcript, McConville, p200, lines
18 – 21).
Agreement/Disagreement: Neither of the experts has access to detailed information on log
pile heights and they are mainly reliant on the estimates provided by others. In reality the
EDN releases will occur from ground level up to the top of the pile, but Mr Hlinka noted that
this is addressed to some extent in the modelling, which automatically sets the release
height at 50% of the log pile height. The full vertical extent of the emissions of the log piles
was also addressed in the modelling by including a sigma-Z distribution cantered at the
modelled release height.

STIMBR COMMENT:
The modelling reported in the application documents was based on log stacks 5 and 6m in
height respectively. The model determined the release points for these stacks as being 2.5
and 3.3m respectively. Book ends 6m tall are used at ports. Logs are stacked against the
book end and a row formed. While the actual stack height will vary along the length of the
pile (Rotorua transcript, McConville, p200, lines 18 – 21) best practice requires that stacks
are not made any higher than the book end. A limit of 6 m is also required by most ports to
support worker safety.
We acknowledge that EDN releases will occur from ground level up to the top of the pile.
STIMBR notes Mr Hlinka’s comment that the model automatically sets the release height at
50% of the log pile height. He has advised that variations along the length of a stack are also
addressed in the modelling by including a sigma-Z distribution centred at the modelled
release height.
We believe the midpoint of the height is appropriate for modelling emission dispersion.
8. EDN LOAD FACTOR
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Issue: What load factor should be used in determining the probable end-point EDN
concentration and the resulting mass of EDN released in the ventilation phase?
Consideration: As referred to in the application, the load factor is a measure of the
proportion of space taken up by the logs underneath a tarpaulin. The stated load factor has
varied from 40 to 50% (Hall, et al, October 20161), 50% (Brierley et al, July 20172), and then
55 to 58% (Draslovka response to the EPA Science Report). The latter figures were derived
from discussions with Genera (e.g. Rotorua transcript, Swaminathan, p208, lines 19 to 22)
and a value of 55% was used for the August 2018 modelling. However, Dr Graham’s
understanding is that load factors are not routinely measured during fumigations and, in
reality, would be extremely difficult to determine. When questioned on the matter Mr Self of
Genera simply referred to a ‘rule of thumb’ factor of 1.7 (0.58 is the reciprocal of 1.72) which
is used by the industry in estimating the quantity of logs that can be placed in the hold of a
ship (Rotorua transcript, p 354, lines 14 to 31). This bears no relationship to any measured
load factor for log piles under tarpaulins.
Agreement/Disagreement: Mr Hlinka was unable to comment on this matter because he
has had no involvement in this aspect of the applicant’s work. Dr Graham believes that, in
the absence of any meaningful real-world data on load factors a value of 50% should be
used simply on the basis that it represents an approximate mid-point of the available
estimates.

STIMBR COMMENT:
STIMBR recognises the DMC’s concern in this area and the potential variability that will be
found between stacks. STIMBR notes that if the DMC chooses to set maximum parameters
for a log stack and a limit for the maximum EDN concentration under the tarpaulin prior to
ventilation this should reduce the DMC’s concern about stack variability.

9. EDN RELEASES DURING THE FUMIGATION PHASE
Issue: Are the EDN releases during the fumigation phase likely to cause any significant
adverse effects?
Consideration: Small amounts of EDN may be released by permeation through the
tarpaulin during the fumigation phase. The August 2018 modelling was based on an hourly
release rate of less than 10 μg/cm2/sec, which is considerably lower than the release rate of
333.3 μg/cm2/sec during the ventilation phase. In addition, Draslovka pointed out that the
estimated permeation rate was conservative because it was based on steady state
laboratory concentration data, rather than the reducing concentrations that would occur
under a tarpaulin (e.g. Rotorua transcript, Swaminathan, p206, line 34 – p207, line 14).
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Agreement/Disagreement: Both experts agree that the EDN releases during the fumigation
phase are unlikely to make any significant contribution to the potential adverse effects from
the overall fumigation operation.

STIMBR COMMENT:
Noted.

10. EDN RELEASES DURING THE VENTILATION PHASE
Issue: What residual concentration should be used for the EDN releases during ventilation?
Consideration: The January 2018 modelling was based on a residual EDN concentration
under the tarpaulin of 660 ppm, immediately prior to the start of the ventilation phase. This
was challenged by Dr Graham on the basis that it was based on an artificial adjustment of
laboratory results that was not supported by any real-world measurement data. In addition, it
is highly dependent on the assumed load factor. Dr Graham noted in his report that the
adjustment was not insignificant (5216 ppm reducing to 660 ppm) and the original
experimental data had a high level of uncertainty (5216 ± 4182ppm). The August 2018
modelling report was based on an even lower residual concentration of 376 ppm. The
residual EDN concentration is used in conjunction with the load factor to determine the EDN
mass emission rate in the ventilation phase.
It should also be noted that this issue would become largely irrelevant if the EPA decides to
specify a maximum EDN concentration limit that should be achieved prior to the start of
ventilation. Dr Graham had suggested a limit of 700 ppm and Draslovka appear to have
accepted that in their submissions.
Agreement/Disagreement: Mr Hlinka was unable to comment on this matter, while Dr
Graham pointed out that the issue could be most easily addressed by using the HSNO
controls to specify a maximum EDN concentration limit prior to ventilation. Any additional
modelling should be based on the proposed limit.

STIMBR COMMENT:
STIMBR agrees with Dr Graham’s recommendation and suggests that a maximum EDN
concentration 375 ppm be reached under the tarpaulin prior to ventilation

STIMBR Submission 22/11/2018

Page 14

11. OVERALL CHANGES TO THE MODELLING RESULTS
Issue: How will the modelling results be affected by the various changes in input parameters
discussed above?
Consideration: Some of the changes discussed above will have an effect on the modelling
results. This applies in particular to the values adopted for load factor, residual EDN
concentration, and log pile size, and also the consideration of other percentiles of the results.
Agreement/Disagreement: The experts agree that additional modelling will be necessary if
the Decision Making Committee wishes to consider the possible effects of changes to any of
the input parameters discussed above.

STIMBR COMMENT:
STIMBR agrees with the experts and would be supportive of remodelling being requested to
allow the DMC to make an informed decision.

12. APPLICABILITY TO OTHER TYPES OF FUMIGATION
Issue: Can the modelling results be used to predict the potential impacts from other forms of
fumigation, including logs placed in ship holds or shipping containers, or fumigation of other
commodities in fixed fumigation chambers.
Consideration: The dispersion characteristics for each of these sources would be totally
different from those of the log piles.
Agreement/Disagreement: The experts agree that the modelling results for log piles under
tarpaulins cannot be used to predict the potential impacts from other forms of fumigation
because of the different dispersion characteristics of the EDN releases.
STIMBR COMMENT:
STIMBR agrees that the modelling prepared considering log piles cannot be transferred
directly to other forms of containment. However, those forms of containment i.e. shipping
containers and ship holds can equally well be modelled using AERMOD.
STIMBR believes that AERMOD modelling can be used to reliably predict the potential
impacts from other forms of fumigation, including logs placed in ship holds or shipping
containers, or fumigation of other commodities in fixed fumigation chambers.
STIMBR notes that fumigation of log stacks under a tarpaulin on the wharf is the most
efficient method for the fumigation of logs which will be top stowed. India only accepts logs
fumigated with methyl bromide. The Indian authorities are aware of EDN and anticipate that
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MPI will be tabling efficacy data for their consideration and a decision allowing the use of
EDN as an alternative phytosanitary treatment.
The average ship [holds only] contains approximately 24000 JAS of logs which is equivalent
to approximately 42 log stacks of 1000m3 .[average load factor across 5 holds of 56%]. See
example provided in table below. Note in terms of fumigation and ventilation individual holds
can be treated separately. This will allow the fumigation and ventilation to be undertaken in 8
to 9 stack equivalents and spread over a 36 hour period.
Hold
5
4
3
2
1
Total

Bale Capacity
8375
9479
9479
9493
6050
42912

Jas Loaded
4455
5528
5628
5500
2923
24034

Load factor
53%
58%
59%
58%
48%
56%

Ship hold fumigation improves the cost efficiency of fumigations by;
• Allowing some of the logs to be loaded directly from trucks (minimising double handling),
• Reducing the total time needed -by reducing the need to load after a ventilation period,
and,
• Reducing the time required to set up for fumigation (hatch closing is considerably quicker
than covering with a tarpaulin)
Allowing ship hold fumigations using EDN would have a significant effect on port logistics. If
necessary the DMC could consider applying air monitoring and / or an associated limit on
the number of log stack fumigations within a set distance or number of aerations that are
allowed over a nominated time period.
STIMBR is happy to provide modelling for ship holds and asks that the EPA approve the use
of EDN in ship holds with appropriate controls for this use pattern
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Sullivan Environmental Consulting, lnc.
1900 Elkin Street, Suite 200
Alexandria, VA 22308

703-7804580
sul l_env@ ix. netcom.com

November 15,2018
Ian Gear
Executive Officer/Research Director

Dear Ian,

AERMOD has been relied on for regulatory applications in the U.S. for more thanten years.
The model was in development for more than 10 years and was designed with the objective of
advancing the physics of the model to be consistent with the state-of-the-art in turbulence /
dispersion research. It has advanced treatment of daytime convective conditions based on
mixed-layer scaling, advanced treatment of building downwash effects, and many other
refinements relative to the predecessor model, ISCST3.

A considerable body of research and monitoring undertaken in recent years has repeatedly shown
that the model appropriately predicts real world average levels of the gas being modeled. This
accuracy is independent of the type of pollutant used or the source of the gas (assuming the
correct physical parameters are used in the model). In the specific case of EDN, the behavior of a
fumigant is expected to be the szlme as any other type of gasExperience with AERMOD has confirmed that the behavior of any pollutant emitted from a
source whether it is a ground-based source, building or a stack can be accurately modeled to
very high levels of confidence. Examples of model validation are at|ached for a range of
applications. It is worth noting that AERMOD has demonstrated a substantially improved
performancs relative to the predecessor model, ISCST3.

Model results from AERMOD are directly compared to U.S. National Ambient Air Qualif
Standards (NAAQS). No uncertainty factors are applied when comparing the results to specific
standards. Further safety factors are not apptied because a sufficient margin of safety is
incorporated into the air quahty standards. If another margin of safety, such as that proposed by
Dr. Bruce Graham, is then applied to the modeling results as well, cascading conservatism would
render air quality management unworkable.

Certified Consulting Meteorologist

Sullivan Environmental Consulting, lnc.
1900 Elkin Street, Suite 200
Alexandria, VA 22308

703-78&4580
sul l_env@ ix.netcom.com

conducted over the past 15 years:
Compilation of a number of AERMOD model evaluation studies

1) https:i/www3.eoa.gov/ttnlscram/Tthconf/aermod/aermod-mep.pdf

2) https://-iournals.ametsoc.ore/doi/pdf/10.1175iJAM2228'l

])

httDS://WWW3.epa.gOV/SCfamUU

l

- Model Performance against 17 Field Study Databases

qwu@uvrr/ " " "' "-Y*-=- -'
=r::Evaluations undsr the l-hour No2 and SO2 NAAQS

/ t Uuulrusuuuu pr

soz Ne.aos-pinat::-x.oor - lEnuoD

4) htrps://journats.sagepub.com/doiifull/10.4137IASWR.532781
Dispersion Models in Industrial Complex Area

f"gril

- Overall model evaluation paper

1

- Performance Evaluation of AERMoD and GALPUFF

Air

- Performance evaluation of AERMOD, CALPUFF, and
daaset
ui. ai"persion models using &e Winter Validation Tracer Study

MINING*CONDITIONS
7) https://www3.epa.gov/ttn/scram/Tthconf/aermod/compar.pdf
8) https://www3.epa.gov/ttn/scram/Tthconf/aermod/aer-scid'pdf

- comparison of AERM0D vs ISCST3, CTDMPLUS' ISC-PRIME

' AERMOD

deposition science document

- AERMOD deposition parameterization document

10) https:l/www3.epa.sov/ttniscram/Tthconflaemod/driscpr.zip

- Draft peer review document for AERMOD deposition

parameterization document above
11) https://www

- Technical support documentation for

AERMODiBLP development and testing
12) https:i

NO2 related AERMOD modifications

- Technical support documentation for

