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Overview
Substance

EDN

Application code

APP202804

Application type

To import or manufacture for release any hazardous substance
under Section 28 of the Hazardous Substances and New
Organisms Act 1996 (“the HSNO Act”)

Applicant

Lučební Závody Draslovka a.s. Kolín

Purpose of the application

To import EDN (ethanedinitrile), a fumigant for use on
timber/logs under commercial conditions

Date application received

17 July 2017

Submission period

27 February 2018 – 12 April 2018

Submissions

43 submissions were received. 38 submissions supported the
application, three opposed the application and two were
neutral.

Information requests and

The timeframe before public notification of this application was

time waivers

waived under section 59 of the Act and further information was
requested under section 52 of the Act.
The timeframe for public notification of this application was
waived under section 59 of the Act to allow interested parties
additional time to submit.
The timeframe for consideration of this application was waived
under section 59 of the Act.
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1.

Executive summary

Background
Lucebni Zavody Draslovka a.s. Kolin (“the applicant”) has applied for approval to import or
manufacture EDN for use as a fumigant for the phytosanitary treatment of timber and logs
under commercial conditions prior to export.
EDN is the product name for ethanedinitrile gas. Ethanedinitrile, also known as cyanogen, is a
new active ingredient to New Zealand.
Details on the hazard and risk assessment can be found in the Science Memorandum.

Hazardous properties
The following hazard classifications have been identified as applicable to EDN. (Table 1).
Table 1 Hazard classifications of EDN

Hazard Endpoint

EPA classification

Flammability

2.1.1A

Acute toxicity (inhalation)

6.1B

Aquatic ecotoxicity

9.1A

Submissions
The application was publicly notified and 43 submissions were received. Of these 38
submissions supported the application, three opposed the application and two neither
supported nor opposed.
Thirteen submitters indicated that they wished to be heard at a public hearing.
The submitters who supported the application pointed out the importance of the forestry
industry to New Zealand, both from a financial and environmental point of view, discussed the
limitations of the current methyl bromide recapture technology, outlined their position that EDN
was the only credible alternative to methyl bromide and thus essential for the continued viability
of the forestry industry in New Zealand. They stated that EDN would be a useful tool to add to
the phytosanitary tool kit and has potential applications beyond the log fumigation applied for in
this application and outlined the many benefits of EDN. They discussed the flammability of
EDN, and how the risks arising from this could be managed to a negligible level. They also
outlined what the next steps would be in order to get EDN approved as a phytosanitary
treatment for logs and timber by our trading partners and listed matters they would like to be
taken into account when the application is decided and the controls are set.
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The submitters who opposed the application raised a number of concerns namely that
fumigations at ports have a history of non-compliance with controls and they expect EDN
fumigations to be the same. They expressed concern that people, both those involved in the
fumigation and those who are not, may be exposed to unsafe levels of EDN. They have stated
that there are insufficient studies available to have a clear understanding of the human toxicity
and environmental effects of exposure to EDN and have requested that more comprehensive
studies are undertaken before EDN is approved. They believe that approval of EDN should be
conditional on the requirement that scrubbing occurs after fumigation with EDN and an offsite
fumigation facility should be developed. Nordiko also submitted that they had developed a
scrubbing system for Plant and Food Research in 2013 that had been shown to efficiently
recapture EDN and that this scrubbing system is in operation at Plant and Food Research in
Palmerston North.
Fire and Emergency New Zealand (FENZ) and Bay of Plenty (BOP) Regional Council neither
supported nor opposed the application, but both requested particular controls be considered by
the Decision-making Committee

Risk assessment
EDN is a flammable gas. It is noted that the prescribed controls and requirements for 2.1.1A
flammable gases apply to EDN. WorkSafe considered that EDN fumigations cannot be carried
out safely in shipping containers and ships’ holds as they are likely to contain non-intrinsically
safe ignition sources and a flammable atmosphere exists during EDN fumigation.
The human health risk assessment was based on modelling data provided by the applicant and
reviewed for the EPA by Dr Bruce Graham. To assess potential risks to workers and the
general population or bystanders from use of EDN, predicted exposures to the active ingredient
in different use scenarios were compared to an acceptable threshold level.
The meteorological inputs for the model were based on a data set for the Port of Tauranga.
These modelling results may also be generally applicable to other large ports in New Zealand,
with the caveat that the different weather conditions at different locations will affect the
movement of EDN in the air. However, they may not be directly relevant to more constrained
locations, such as Picton. Given this, a permission control was proposed, which would require
site specific risk assessments to be provided.
In addition, the modelling provided is solely concerned with releases from log piles under
tarpaulins. These results cannot be used to predict the potential effects from fumigation of logs
inside shipping containers, in fumigation chambers or logs placed in ships’ holds. Exposure
estimates for these activities were not provided to the EPA.
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There is the potential for non-negligible risks to human health due to the venting of EDN at the
end of fumigation. A number of additional controls are proposed to manage these risks.
WorkSafe has proposed making two new Safe Work Instruments (SWIs) and amending an
existing SWI to apply additional control requirements to EDN. These SWIs would make the
proposed Workplace Exposure Standard (WES) values Prescribed Exposure Standards (PES),
3 ppm as an eight hour time weighted average (TWA) and 5 ppm as a ceiling value1, outline the
health monitoring requirements associated with EDN and set additional requirements for
recapture or scrubbing at the end of fumigation, set a buffer zone to manage risks to other
people in the workplace and set entry restrictions for the buffer zone. WorkSafe may choose to
set a re-entry interval (REI) for EDN as an additional requirement that does not require a SWI.
WorkSafe has identified that more information is required about the available recapture or
scrubbing technology before they can determine what requirements they would place on the
use of EDN. The effectiveness of recapture or scrubbing will affect the duration of the REI, the
size of the buffer zones and whether the concentration limit of 700 ppm before the tarpaulin can
be removed is required.
The environmental risk assessment found that there were negligible risks to aquatic organisms
provided atmospheric conditions were monitored and EDN was not vented under very low wind
speed conditions or under inversion conditions.
Based on the intended use pattern it is expected that soil organisms, non-target plants,
pollinators and non-target arthropods would not be exposed to EDN and thus the risks to soil
organisms, non-target plants, pollinators and non-target arthropods were considered to be
negligible with the proposed controls in place.
There is the potential that birds could be exposed to EDN when it is vented. This risk is
proposed to be managed through the application of a control limiting fumigations to locations
where water bird colonies are known not to exist. A precautionary approach could include a
permission control which would require the applicant to undertake a site specific assessment of
the risks to birds.
If scrubbing or recapture is required by WorkSafe it would affect the amount of EDN that is
released at the end of a fumigation, and thus may affect whether a permission control is
required to manage the risks at smaller ports and the risks to birds.

1

It is noted that the Science Memorandum mentions a WES value of 2 ppm. This was what was proposed in the
WES consultation document. After the Science Memorandum had been finalised, WorkSafe provided their report
which stated that they have decided on 3 ppm as an eight hour time weighted average (TWA) and 5 ppm as a
ceiling value.
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It is considered that EDN is not likely to pose significant potential risks and impacts on Māori
interests if appropriate controls are assigned to EDN.
EDN is proposed as a potential alternative to methyl bromide for the fumigation of timber and
logs prior to export. Methyl bromide is ozone depleting, while EDN is not. Therefore, the use of
EDN in the place of methyl bromide has the potential to enable New Zealand to meet our
obligations under the Montreal Protocol.
The costs associated with EDN are uncertain as they depend on whether WorkSafe requires
scrubbing or recapture of EDN at the end of fumigation.
It is considered that there are potentially significant benefits associated with the approval of
EDN, including continued viability and expansion of the forestry industry in New Zealand and
reduced use of methyl bromide. These have been assessed as having a high level of benefit.
It is considered that the benefits of the substance outweigh the risks of the substance, if used in
accordance with the appropriate controls and requirements. However some uncertainty
remains regarding certain risks of the substance.
There is currently uncertainty regarding whether WorkSafe would require scrubbing to occur at
the end of a fumigation, how this might affect the risks of using EDN, and thus the controls and
requirements that would be applied to manage the residual risks.
As there is insufficient information at present to be assured that WorkSafe and the EPA will be
able to set the most appropriate requirements and controls to mitigate the risks of EDN, it is
recommended that additional information is sought from the applicant and any other
appropriate parties, so that sufficient information is available to support the setting of
appropriate controls and requirements.
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2.

Background
EDN is a gas containing ethanedinitrile at a concentration of 1000 g/kg, at a minimum purity of
95%. It is intended for use as a fumigant for timber and logs under commercial conditions prior
to export. Ethanedinitrile is a new substance to New Zealand.
Ethanedinitrile is a flammable toxic gas. In the atmosphere and in the body ethanedinitrile
reacts with water to form hydrogen cyanide. Due to this reaction ethanedinitrile has toxicity
similar to hydrogen cyanide. Ethanedinitrile is a lachrymator, where exposure to sub lethal
concentrations can result in “tearing” (watering of the eye). Exposure to high concentrations
can be fatal.
The applicant has described the lifecycle of EDN as follows:


it will be imported into New Zealand packaged ready for sale in 73 L reusable chromium
molybdenum steel high pressure gas cylinders



prior to distribution, EDN will be stored at approved distributor locations. Storage will
comply with Australian Standard 4332 and EDN will not be stored near sources of
ignition, oxygen, fluorine, water or steam, or acid or acid fumes



within New Zealand, EDN will be transported by road, sea or rail. EDN will use the UN
number 1026, has UN Transport Hazard Class 2.3/Sub Class 2.1 and will use the UN
Packing Group Number 1026



EDN is intended to be used as a fumigant for the phytosanitary treatment of wood and
logs to control a range of insects, nematodes and fungi. It is intended to be used by
professional users at ports as a fumigant on timber/logs under a tarpaulin, in a shipping
container, in a fumigation chamber or similar structure, and in a ships’ hold before the
timber/logs are exported



application of 150 g/m 3 of EDN for 24 hours is intended



It is intended that the cylinders are emptied completely through use and then the empty
cylinders returned to the supplier for refilling. Should the cylinders retain residual EDN
then these cylinders would also be returned to the supplier for disposal.

This is the second application for approval of this substance in New Zealand. The first
application, ERMA200203, was received in 2011 and subsequently withdrawn by the applicant.
As outlined in Table 2, Ethanedinitirile has been approved for the fumigation of logs and soil in
Australia under the trade names Sterigas 1000 for use on timber and EDN Fumigas for soil
TM

fumigation.
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Table 2 Regulatory status of EDN in New Zealand and overseas
International regulatory history2
Substance

Regulatory history in New Zealand

(Australia, Canada, Europe, Japan,
USA)
Approved with controls in Australia for
the fumigation of timber (Sterigas

New substance (not previously
EDN

1000TM fumigant) and strawberries

approved)
(EDN Fumigas®); APVMA Product
number P60096

Ethanedinitrile fumigation is an officially recognised treatment option for timber and logs
imported into Malaysia. Australia has also approved ethanedinitrile as a fumigant for the
management of adult Arhopalus ferus beetles on timber exports to Australia.
Currently New Zealand uses methyl bromide for the purpose of fumigation of timber prior to
export. New Zealand is a signatory of the United Nations’ Montreal Protocol on Substances that
Deplete the Ozone Layer (1989) and the Vienna Convention for the Protection of the Ozone
Layer (1988). Methyl bromide is an ozone layer depleting substance. The use of methyl
bromide for quarantine and phytosanitary purposes is permitted under the Montreal protocol.
However, signatory nations are obliged to seek and introduce alternatives as, and when, they
become available. Ethanedinitrile is considered to be a potential alternative to methyl bromide
as it is not ozone depleting.

3.

Process, consultation, and notification
The application was formally received on 17 July 2017.
It was considered that the application would be of significant public interest. This was because
EDN contains a new active ingredient that has not previously been assessed under the Act and
it was considered there would be public interest in its intended use; as such, the application
was publicly notified.
The Ministry for the Environment, the Ministry of Health, the Agricultural Compounds and
Veterinary Medicines (ACVM) group of the Ministry for Primary Industries, the Department of
Conservation and regional councils were advised of the application and notified of the

2

It is noted that while ethanedinitrile is not approved for use in Malaysia it is accepted as a treatment for wood

imported into Malaysia.
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submission period. Waikato Regional Council and Bay of Plenty Regional Council submitted on
this application. WorkSafe New Zealand was given the option to be part of the project team or
submit on this application and opted to be part of the project team.
Prior to public notification of the application, it was determined that further information regarding
the effects of the substance was required. This information was requested under section 52 of
the Act and the timeframe for public notification of this application was waived under section 59
of the Act.
The application was open for submissions from 27 February 2018 to 12 April 2018. The
timeframe for submissions for this application was extended for a week under section 59 of the
Act to allow interested parties further time to submit.
Of the 43 submissions received, 38 supported the application, three opposed the application
and two neither supported nor opposed the application. Thirteen submitters indicated they
wished to be heard at a hearing.
Given the volume of submissions and information received, the consideration period of the
application was postponed in accordance with section 59 of the Act.
In preparing this report, the following documents and information were taken into account:


the application form



confidential material submitted by the applicant with the application form, including:


toxicological and ecotoxicological studies on ethanedinitrile and other cyanidecontaining substances

4.



the full composition of EDN



physico-chemical properties of EDN



the submissions



information received from WorkSafe



other available information.

Hazardous properties
The EPA staff classified the hazard profile of EDN as detailed in Table 3; this is described in
more detail in Appendix C of the Science Memorandum.
Physico-chemical, mammalian toxicology and ecotoxicology studies were provided for
ethanedinitrile and for cyanide-containing compounds. Information from these studies was used
to classify the substance.
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Table 3 Applicant and EPA hazard classifications of EDN

Hazard Endpoint

Applicant classification

EPA classification

Flammability

2.1.1A

2.1.1A

Acute toxicity (inhalation)

6.1B

6.1B

Aquatic ecotoxicity

9.1A

9.1A

It is noted that the applicant proposed that EDN is not toxic to the soil environment (HSNO
hazard class 9.2). No reliable test data were provided to support this conclusion. Ethanedinitrile
has been approved by the Australian Pesticides and Veterinary Medicines Authority (APVMA)
for use as a soil fumigant. Given this, it would be expected that EDN would be toxic to the soil
environment and a 9.2 hazard classification should apply. However, as there were no reliable
study data available, the ecotoxity of EDN in the soil environment could not be determined.
The applicant proposed that a HSNO hazard classification for ecotoxicity to terrestrial
vertebrates (HSNO hazard class 9.3) was not applicable (“NA”) to EDN as it is a gas. Since
hazard class 9.3 is only concerned with toxicity to terrestrial vertebrates via the oral route of
exposure, the EPA is in agreement that a 9.3 hazard classification is not applicable to EDN.
The applicant also proposed that a HSNO hazard classification for ecotoxicity to bees and other
terrestrial invertebrates (HSNO hazard class 9.4) was not applicable (“NA”) to EDN. No reliable
study data were provided to support this conclusion. Therefore, the EPA also considers that
ecotoxicity to terrestrial invertebrates could not be determined. As EDN is intended to be used
to kill insects in logs and timber, it is considered highly likely that EDN is toxic to bees and other
terrestrial invertebrates.

5.

Submissions
Forty-three submissions were received for this application (see Appendix C of this report for the
full list of submitters).
Thirty-eight submissions supported the application, three opposed the application and two
neither supported nor opposed (see Table 4 for more details).
Table 4: Analysis of submitters’ positions and whether they wish to be heard

Position

Support

July 2018

Number of
Submissions
36

Wish to be heard
Percentage

83.7%

Yes

No

9

27
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Support with

2

4.6%

0

2

Neutral

2

4.6%

1

1

Oppose

3

6.9%

3

0

conditions

We have used the information gained from submissions, where relevant, to inform our risk
assessment. Key issues raised in submissions are highlighted below. The views summarised
below are the submitters views on the application and do not represent the EPA views.

Submissions in support of the application
Importance of the Forestry Industry
A number of submissions outlined the importance and size of the forestry industry in New
Zealand, the number of people employed in the forestry industry or related businesses or the
amount of logs they export. Approximately 18.5 million cubic metres of logs were exported in
2017. The value of log exports for 2017 was $5.5 billion.3
It was submitted that the log export market underpins the value of forestry investment in New
Zealand, with the benefits of GDP growth, employment, carbon dioxide fixation and recreation.
Forestry has the ability to assist New Zealand in meeting its Paris Climate Change commitment
to reduce the country’s net greenhouse gases. In order for this to be a viable approach it is
important to have a log market that will maximise returns on these new forests.
New Zealand Farm Forestry Association (NZFFA) pointed out that their members do not have
contracts to supply local processers, as the members of NZFFA only harvest intermittently, and
thus are very dependent on the log export trade for profitable harvesting results. NZFFA
represents more than 1,500 farm foresters. Forests in South Canterbury and North Otago
mostly rely on having an efficient supply chain to the export market as there is limited domestic
processing capacity in the area.
It was submitted that the domestic and export market complement each other. The domestic
market processes the higher grade wood product, while the export markets take the lower
grade wood. If there were no export markets prepared to take the logs the domestic market
would be flooded with logs. This would affect harvesting volumes and the overall product
entering the domestic processing plants, thus it would impact on the profitability and economic

MPI’s Situation and Outlook for Primary Industries https://www.mpi.govt.nz/dmsdocument/27759-situation-andoutlook-for-primary-industries-sopi-march-2018
3
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viability of the domestic market reducing incomes and jobs. This would affect not only forestry
workers but also transport contractors, workers at the ports, plus numerous other service
agents and suppliers.
Submitters advised that not being able to export the logs would result in:
 The domestic price for wood and wood products falling due to an oversupply of the market
 The quality of the logs supplied to the domestic market decreasing as logs previously
exported are sold domestically, and thus reducing the economic viability of at least some
domestic mills
 Forestry as a productive land use would be seriously jeopardised
 Negatively impacting on the Government’s stated goals of planting 1 billion trees over the
next ten years
 More logs being left on harvested forest sites, as there are not enough domestic customers
for the logs.
Production forests occupy about 6-7% of New Zealand’s land area and are the third largest
export earner. Currently approximately 60% of harvested logs are exported. The majority of
exports go to China or India, with small volumes going to other countries.
Currently, methyl bromide fumigation is the main phytosanitary treatment option for above deck
logs exported to China and the only treatment option for log exports accepted by India. Trade in
logs to such key markets could be significantly reduced without an alternative treatment.
Availability of an acceptable alternative treatment would allow exports to continue.
China, which is the largest market for NZ logs, requires fumigations with methyl bromide or
phosphine, or mechanical debarking. Fumigation with phosphine requires a long time, which is
often achieved by fumigating underdeck during the voyage to China. India only accepts methyl
bromide fumigation. Without methyl bromide, India would not accept New Zealand logs and the
cost of exporting logs to China would increase as they would either need to be treated with
phosphine in ships’ holds or debarked.
Debarking was not considered a robust alternative to fumigation. Phosphine, while not an
ozone depleting gas, is toxic and can only be used to treat underdeck cargoes during shipment.
A number of forest areas require other ports to be able to fumigate logs “on port”. This is
because logs from these areas go through ports that do not allow fumigation. To get around
this these logs are often loaded into the hold of the ship and transported to ports that do allow
fumigation. Then the logs that have been fumigated “on port” are loaded onto the deck of the
ship. The logs in the hold are fumigated with phosphine on the way to China. If fumigation “on
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port” is no longer allowed supply chain costs would increase significantly impacting these forest
owners.
Te Rūnanga o Ngāi Tahu (Ngāi Tahu) supported this application as an alternative to methyl
bromide is needed to maintain the earnings from the export of sawn timber and logs post 2020,
an industry in which they have a major interest.
The submitters considered that EDN is essential as a potential replacement for methyl bromide
for phytosanitary treatment of forest product pre-export. Without a suitable alternative to methyl
bromide, the risk to market access could affect the viability of the forestry sector. Approval of
EDN was expected to help to future proof NZ’s third biggest export earner.
EPA response
The EPA acknowledges that the forestry industry is the third largest export industry for New
Zealand and the large number of people it, and associated industries, employ. The importance
of safeguarding this industry has been taken into account in the assessment of the benefits of
EDN (see section 10).
Methyl bromide recapture
Many submissions noted the requirement to phase out methyl bromide use or fully recapture by
October 2020.
It was submitted that if a successful recapture system for methyl bromide was developed, any
additional costs of the recapture will be borne by New Zealand forestry companies, which will
have a significant effect on the profitability of forestry in New Zealand. Also the additional time
taken for recapture will affect the movement of logs on the port causing congestion and
potentially resulting in additional land being required for port activities.
Submitters advised that there are currently no existing recapture/destruction technologies for
methyl bromide that are capable of full recapture when treating log stacks and ships’ holds.
Genera Limited (Genera), a New Zealand fumigation company, has invested in undertaking
work on methyl bromide recapture technology. While the technology exists for recapturing
methyl bromide emissions from cargo in containers, there are significant physical-chemical
challenges in recapturing methyl bromide from log stacks and ships’ holds at ports.
A review of methyl bromide recapture and destruction technologies prepared for Stakeholders
in Methyl Bromide Reduction (STIMBR) concluded that other than the Genera system, there
were no suitable recapture and destruction technologies appropriate for use with methyl
bromide log fumigations. Their report stated that only Genera is developing a system that could
potentially meet the expected recapture and destruction requirements.
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While recapture systems using activated carbon are available and may potentially be able to be
scaled up, those systems do not destroy the captured methyl bromide. The saturated carbon is
stored and disposed of into landfill, leaving a legacy for future generations. This is often
expensive and not environmentally sustainable.
Although the immediate goal is to recapture the methyl bromide remaining after fumigation,
industry recognises that the destruction of the recaptured methyl bromide is also an integral
part of any process. Suitable technologies that are capable of recapturing and destroying
methyl bromide are still being sought.
EPA response
Consideration of the technology available for methyl bromide recapture is outside of the scope
of this application.
Ethanedinitrile as an alternative to methyl bromide
The research into alternatives to methyl bromide undertaken since 2010 has identified a limited
number of credible alternatives to methyl bromide. Ethanedinitrile was identified as the only
potential replacement for methyl bromide as a phytosanitary fumigant for logs. Sulfuryl fluoride
was considered to be a less feasible second choice but is a greenhouse gas and not useful for
controlling insect eggs. [The EPA notes that phosphine can be used as an alternative to methyl
bromide but the long treatment times required limit the scenarios in which it can be used.]
Many submitters considered EDN as the only practicable option making it vitally important for
the export of wood products from New Zealand. It is also seen as the preferred option as it is
cost-effective and is not ozone layer depleting nor a greenhouse gas.
Approval of EDN could result in a phase out of methyl bromide once approval from trading
partners has been obtained. Submitters considered that this is an environmentally responsible
way forward.
It is estimated that 90% of the 592 tonnes of methyl bromide used in New Zealand in 2016 was
used for log fumigations. The use of methyl bromide for this purpose could potentially be
replaced with EDN. In 2017, about 16,000 m 3 of timber exports to Malaysia were treated with
methyl bromide. If EDN is approved, this can be replaced with EDN immediately, since
Malaysia already accepts ethanedinitrile as a phytosanitary treatment.
EPA response
The EPA notes that EDN might be a credible alternative to methyl bromide for the fumigation of
logs and timber prior to export, assuming acceptance by New Zealand’s trading partners.
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Benefits of EDN
Below is a list of the benefits of EDN outlined in submissions. This is a summary of what was
stated in the submissions and the EPA has not commented on the factual accuracy. These
benefits of EDN are assessed in section 10 of this document:
 It is effective against a wide range of insect pests, particularly those associated with New
Zealand logs, as well as some fungi, phytophthora and nematodes
 It is a gas at low temperature and remains effective without a heat source. The application
indicates that EDN can be used for fumigation where average daily temperatures fall below
10°C (the limit for methyl bromide)
 EDN is absorbed into wood quickly, resulting in a small amount of remaining, unabsorbed
EDN at the end of fumigation
 It disperses more quickly than methyl bromide (both are heavier than air but EDN is easier
to ventilate)
 Does not pass as readily through the tarpaulins used for fumigation [EPA Note: This has
been assumed to be as compared to methyl bromide]
 Does not harm the ozone layer nor is it a greenhouse gas
 Not a persistent organic pollutant
 Degrades in atmosphere, water, sediment and soils to form ammonia and carbon dioxide
 As a gas it is only marginally soluble in water so has little or no effect on aquatic life
 When used on concrete or asphalt very little enters the soil
 Is not bioaccumulative and is expelled naturally from the body
 There is an antidote should someone suffer accidental poisoning
 At 16 ppm exposure to ethanedinitrile acts as an irritant which quickly indicates to people
that they are exposed to EDN and they can leave the area before becoming badly affected
[EPA Note: this effect occurs above the WES values, 3 and 5 ppm, proposed by WorkSafe
to protect human health.]
 It has a distinct almond-like odour which also signals the presence of the gas, which is
pungent in lethal concentrations, thus making it easier to detect leakages [EPA Note: the
odour threshold is ~235 ppm, which is significantly higher that the proposed WES values.]
 Current indications are that fumigation with EDN could be conducted at a similar cost to the
current methyl bromide fumigations. Thus it would not significantly reduce the financial
return to the grower
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 People trained in the use of methyl bromide would have little difficulty transferring their skills
to the use of EDN
 Existing fumigation hardware would not require significant modifications from what is
currently used for methyl bromide (excluding that new gas detectors would be needed for
ethanedinitrile). This would mean very little retrofitting or cost would be required to switch to
EDN.
 Treatment times are similar to methyl bromide so should have little effect on current port
logistics
 As a fumigant EDN can be used safely if normal precautions associated with fumigations
are followed, including the passage of the residual gas through a scrubber system prior to
release into the atmosphere. It is noted that EDN is soluble in water and therefore amenable
to gas scrubbing
 Encouraging alternative fumigants to methyl bromide will assist New Zealand’s obligations
under the Montreal protocol
 Many forests in New Zealand are certified by the Forest Stewardship Council (FSC). The
FSC certificate requires forest managers to minimise the amount of highly hazardous
chemicals used. EDN is seen as a way to decrease the use of more highly hazardous
chemicals currently used
 Many submitters mentioned that they require robust Health, Safety and Environmental
management practices and see the use of EDN as consistent with those practices.
EPA response
The benefits of EDN outlined above are taken into account in the assessment of the benefits
associated with the use of EDN for fumigation of logs and timber in section 10 of this document.
Additional Phytosanitary tool
The Ministry for Primary Industries (MPI) strongly supported this application. They stated that
EDN could be a useful additional tool in the ‘phytosanitary toolbox’ and registration would
enable discussions to advance with New Zealand’s trading partners around acceptance of EDN
as a phytosanitary treatment.
MPI agreed with the applicant’s assessment of EDN as an alternative phytosanitary tool to
methyl bromide and considered that while there are still a number of risks associated with its
use, many of these risks are inherent because of the purpose(s) it is being used for.
MPI also pointed out that the proposed uses in the application are currently relatively limited
and that there is considerable scope to broaden that use to other treatment situations, further
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reducing New Zealand’s reliance on methyl bromide. For example they stated that EDN could
be useful for fumigating imported risk goods and post border incursions, which are currently
fumigated with methyl bromide, or for soil fumigation.
Strawberry Growers New Zealand Inc recognised that this application applies to the use of
EDN as a fumigant for wood products. However, they supported the application as EDN can be
used as a soil fumigant as well, and stated that if this application was approved they would ask
Draslovka to apply to have the approval extended to soil fumigant use.
It was also noted by several submitters that EDN could be used as a soil fumigant, and could
be used to treat potato wart. Both strawberry and potato growers have struggled to find an
effective replacement for methyl bromide.
EPA response
The EPA notes MPI’s support for approval of EDN as a fumigant.
The EPA acknowledges that EDN has potential uses outside of fumigation of logs and timber
prior to export, but notes that these are not assessed in this application as they are beyond the
scope of the current application. The EPA also notes that if this application for the use of EDN
as a fumigant for logs and timber is approved, the use of EDN could be extended through a
reassessment application upon provision of the appropriate information.
Flammability
STIMBR addressed the issue of the flammability of EDN. They noted that the proposed
application rate would result in a concentration of EDN under the tarpaulin that is within the
explosive limits for EDN. However, they also noted that many other flammable substances are
used, passed through and are stored at ports throughout NZ every day and that they are all
subject to regulation and safe handling procedures that manage the risks of these substances.
It was pointed out that, due to the rapid absorption of EDN into the wood products, the risk of
fire may only exist during the first few hours of fumigation, with the concentration of EDN falling
below the Lower Explosive Limit (LEL) after that.
It was also noted that there would be no ignition source present in the vicinity of the fumigation
site as is standard practice and thus the risk of a fire was negligible. Flammability was not
expected to be an issue at the time of ventilation since the anticipated concentration will be well
below the LEL and the vented ethanedinitrile will be rapidly diluted in air.
There is also the potential that the application rate of EDN applied in fumigations will be lower
than the 150 g/m3 in the application form, which will further decrease the flammability risk. This
is because the amount used will be determined based on discussions with trading partners that
are yet to occur and efficacy data that were not finalised at the time of application. Since then,
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laboratory tests have shown that treatment with 70 - 75 g/m3 EDN is effective. While these
results need to be confirmed in commercial scale trails, STIMBR consider it is reasonable to
anticipate that the new efficacy data sets will translate to a commercial treatment rate falling
within the range of 70 - 110g/m3.
EPA response
The EPA acknowledges that there are risks associated with the flammability of EDN,
particularly that the application rate results in concentrations under the tarpaulin above the
lower explosive limit of EDN. These are assessed in section 6 of this document and in
WorkSafe’s assessment.
Potential Ammonia issue
During containment field trials at Tokoroa in April 2016 those involved in the trials and log
logistics commented that the stacks smelt differently after they had been fumigated with EDN.4
No EDN was detected in association with the vented stacks. STIMBR has attributed this smell
to the presence of ammonia (NH3), which has been proposed as a breakdown product of EDN.
STIMBR has commissioned Plant and Food Research to identify and quantify the gases which
remain in the treated space at the end of fumigation. This report was due to be released in
June 2018. (This report had not been received at the time the submission was made.) STIMBR
is undertaking this research to enable it to pre-empt questions being raised around the different
odour of logs after treatment with EDN and whether it is safe or not.
EPA response
The EPA is concerned that there are sufficient levels of ammonia present at the end of
fumigation to make the logs “smell different”. This has not been considered as part of this
assessment as no data have been provided to the EPA that quantify how much ammonia is
present at the end of a fumigation. The EPA requests that the results of the Plant and Food
Research study into the gases present at the end of fumigation with EDN be made available to
the EPA and WorkSafe so that this newly identified potential risk can be assessed.
Next Steps/Way forward
MPI stated that having EDN approved in New Zealand is essential to progressing discussions
with New Zealand’s trading partners regarding the acceptance of EDN as a phytosanitary
treatment of logs and timber.

4

Hall et al. (2016). Quantifying the relationship between ethanedinitrile and hydrogen cyanide during the
fumigation of pine logs. The New Zealand Institute for Plant & Food Research Limited.
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If approved EDN will be tested to demonstrate its efficacy for phytosanitary treatment of logs
used in a commercial setting in New Zealand. Once this has been done the acceptance of EDN
by New Zealand’s trading partners can be sought.
Quarantine Scientific also stated that the research performed by Crown Research Institutes for
STIMBR on EDN is impeccable and would withstand international scrutiny.
EPA response
The EPA acknowledges that before EDN can be used as a fumigant for logs and timber there
needs to be efficacy work carried out and negotiations with New Zealand’s trading partners.
Matters requested to be taken into account
Several submissions requested that particular matters be taken into account in the decision
making and control setting in this application.
A number of submissions requested that particular regard was made to specific additional
controls to ensure people and the environment are kept safe from the risks associated with
EDN exposure. These included recapture or scrubbing treatment of residual EDN, appropriate
buffer zones to avoid human exposure to EDN during fumigation, monitoring, Workplace
Exposure Standard (WES) limits, protocols for use close to surface water to avoid effects on
aquatic organisms and safe handling protocols related to EDN’s flammability. It was also
suggested that controls requiring the avoidance of venting under very low wind speed
conditions or under inversion conditions were considered.
Ngāi Tahu stated that the possibility that a gas cylinder could rupture in a traffic accident was
dealt with unsatisfactorily in the risk analysis in the application form and they believe that tight
controls are needed to address this risk.
Several submitters stated that recapture of EDN was not necessary as it is not an ozone
depleting substance or a greenhouse gas and only a small fraction of the applied EDN remains
at the end of fumigation.
Other submitters pointed out that the research outlined in the APVMA public release summary
for ethanedinitrile fumigation of timber indicated that there may be ongoing desorption of
ethanedinitrile from treated timber up to 30 hours after treatment.5 They used this as evidence
that recapture for a reasonable period after treatment was required.
Some submitters asked that the setting of Tolerable Exposure Limits (TEL) was considered
with regard to the available detectors. In the case of methyl bromide the detectors also pick up

5

APVMA 2013 Public Release Summary for Ethanedinitrile in the Product Sterigas 1000 Fumigant.
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other volatile organic compounds and thus often read close to the TEL when it is not actually
related to the presence of methyl bromide.
STIMBR noted that due to the desire for an alternative to methyl bromide before the 2020
deadline, when recapture of methyl bromide in fumigation operations is required, this
application is unique in that EDN is not already used in other countries and the application was
submitted before all of the efficacy studies were finished. Thus the application rate applied for,
150 g/m3 for 24 hours, may be higher than necessary to effectively control insects. Indications
are that the approved commercial schedule treatment is likely to come in within the range of 70110 g/m3. However, the required rate will not be determined until further commercial trials have
been carried out and will require trading partner approval. Therefore, it was requested that the
EPA take this into consideration when considering setting maximum application rates. It was
also requested that port logistics be taken into account and that maximum application times are
ideally between 16 and 24 hours.
STIMBR notes that the application rate is unlikely to be finalised until after the consideration of
this application since it requires both the completion of the efficacy data set and the subsequent
negotiations with trading partners. While it is unlikely, it is possible that application rates may
vary according to the market.
To accommodate the potential for differing fumigation rates STIMBR suggests that;
 The EPA considers setting a maximum application rate, and maximum end of fumigation
(under the tarpaulin) EDN concentration. This would allow buffer zones to be determined at
the port according to the rate and endpoint concentration used in individual fumigations.
STIMBR would be prepared to prepare and provide a matrix for industry use to allow EPA
oversight and to simplify decision making required of operators.
 The EPA requires monitoring during the first year of use. It is suggested that EDN levels be
monitored at the boundary of a port to ensure levels do not exceed the TEL. This
information can be used to allay any concerns that port workers and local community may
have about atmospheric levels of the new fumigant.
 At the end of the first year of commercial use of EDN in New Zealand, the EPA will review
the monitoring data and potentially amend the controls if it is considered necessary.
Approval of EDN for both “on shore” and “in hold” fumigations are considered critical to
providing an alternative fumigant for both China and India. STIMBR asked that the EPA
approve the use of EDN in ships’ holds, prior to departure, with the same controls as those
applied to its use under tarpaulins.
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EPA response
The controls suggested by submitters have been considered and the proposed controls are
discussed in the risk assessment in section 6 and outlined in section 13 of this document.
The EPA notes that ethanedinitrile has the UN number 1026 and is packing class 2.3, subclass
2.1. This means that is has strict packaging requirements associated with it.
The EPA also notes that scrubbing or recapture is not only required for ozone depleting gases,
but could be required to manage the human health risks. Also while the majority of the EDN is
absorbed into the logs during fumigation, it is important to assess whether the amount left
under the tarpaulin can cause harm to humans or the environment.
The EPA would like to clarify that the purpose of setting a TEL is to define what a safe
concentration, of a given substance, in the environment is, in order to protect human health.
WES values are safe levels for workers. Whether there are monitors available that can
measure the TEL or WES should be considered as part of assessing whether the risks
associated with the use of a substance can be managed.
The EPA is in favour of thorough monitoring of the use of EDN. It is noted that the risk
assessment is based on modelling data and monitoring data would be valuable to confirm
whether the controls applied to EDN are adequate and effective.
The EPA notes that the monitoring provided by the applicant only applies to use of EDN under
tarpaulins. No assessment of the risks associated with fumigation in containers, fumigation
chambers or ships’ holds was supplied to the EPA.

Submissions that opposed the application
Soil & Health Association of New Zealand Inc., Tauranga Moana Fumigant Action Group and
Nordiko Quarantine Systems Pty Ltd opposed the application. Their concerns are outlined
below.
Submitters raised concerns that commercial methyl bromide fumigation operations have a
history of non-compliance with resource consent conditions and controls. They expect that EDN
will have the same issues as it is intended as a “drop-in” alternative for methyl bromide. Given
this, they have requested that the EPA implements a “more appropriate approach to national
regulation” as they consider that local government does not have the necessary expertise or
capacity to properly enforce the controls required to perform these operations safely.
They are also concerned that people, both those involved in the fumigation and those who are
not, may be exposed to unsafe levels of EDN. They have stated that there are insufficient
studies available to have a clear understanding of the human toxicity and environmental effect
of exposure to EDN. They have requested that more comprehensive studies are undertaken
before EDN is approved.
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They noted that the Australian approval requires residual gas be scrubbed for a minimum of
four hours using a liquid scrubbing system followed by 24 hours of ventilation. Therefore, they
believe that approval of EDN should be conditional on scrubbing being required after fumigation
with EDN and an offsite fumigation facility should be developed.
They have also commented that the fact EDN is not accepted in many jurisdictions, including
Europe, United States, Canada and Japan, should be a red flag.
They note that the odour threshold for EDN has been reported to be 230-250 ppm which is
substantially higher than the WES value for EDN. This means that workers and the community
could be unknowingly exposed to dangerous concentrations.
Nordiko have stated that they had developed a scrubbing system for Plant and Food Research
in 2013 that had been shown to efficiently recapture EDN and that the equipment is in
operation in Palmerston North.
EPA response
The EPA acknowledges the concerns raised by submitters, and these are considered in section
6.
It is also noted that the issue of whether to require scrubbing or not is dealt with in the
WorkSafe advice for this application and summarised in section 6 of this document.

Submissions that neither supported or opposed the application
Fire and Emergency New Zealand (FENZ) requested that the Decision-making Committee
retains the prescribed notification requirements in the Health and Safety at Work (Hazardous
Substances) Regulations 2017 and does not add additional requirements for information to be
sent to them. Requiring additional information to be supplied to FENZ can put undue pressure
on call centre operators and this information can be accessed in an emergency through
networks of national and international scientific advisors and specialist HAZMAT databases,
which already include EDN.
Bay of Plenty Regional Council (BOPRC) provided a detailed submission outlining the issues
they believe needed to be clarified in order to ensure that EDN is used safely. In particular, they
stated that the controls on EDN must be unambiguous and be able to be verified by the
regulating authority in order to give confidence to both workers and the general public that
fumigation with EDN can be done safely.
Issues raised in the BOPRC submission include the suggestion that the eye irritation caused by
exposure to EDN be used as an “inbuilt monitor”, security measures to ensure EDN did not get
into the wrong hands and was stored safely, whether any of the breakdown products of EDN
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present a risk and that weather forecasts should be considered prior to fumigation to avoid high
winds resulting in tarpaulins being blown off during fumigation.
BOPRC also requested clarification of the meaning of the terms used for various fumigation
zones, factors that may affect the size of these zones so that fumigators can adjust them in
response to gas meter readings or weather and that instantaneous limits be set for both the
TEL and WES. Concern was expressed for the workers at ports whose work is unrelated to the
fumigation that they should not be exposed to higher levels of EDN than the general public.
A clear requirement for monitoring was requested, particularly to demonstrate safe levels of
EDN for all people who may be in or near a port where a fumigation is taking place. The interval
for measuring methyl bromide levels is three minutes. It is suggested that this is reduced to 30
– 60 seconds for EDN.
BOPRC is also concerned that the flammability and explosion risks are adequately considered.
EPA response
The EPA intends to retain the prescribed notification requirements in the Health and Safety at
Work (Hazardous Substances) Regulations 2017 and does not intend to add additional
requirements for information to be sent to FENZ.
The EPA acknowledges the issues raised by BOPRC and has taken them into account when
writing the proposed controls for EDN. The EPA notes that the eye irritation should not be used
as an “inbuilt monitor” as 15 ppm, the concentration that this effect occurs, is well above the
WES ceiling value of 5 ppm. The EPA also notes there are security requirements that would
apply to EDN under the Health and Safety at Work (Hazardous Substances) regulations 2017.
The EPA notes that since 1 December 2017, WorkSafe New Zealand is responsible for
enforcing the requirements relating to the use, handling and storage of hazardous substances
in the workplace under the Health & Safety at Work Act (Hazardous Substances) Regulations
2017. The EPA and territorial authorities are responsible for enforcing the controls under the
HSNO Act.

6.

Risk assessment
During the importation, manufacture, transportation, storage, and disposal of this substance, it
is expected that exposure is unlikely to occur and that the proposed controls and other
legislative requirements will sufficiently mitigate the risks associated with these stages of the
substance lifecycle to a negligible level. These include the existing Hazardous Substances
Notices around packaging, identification, emergency management and disposal of hazardous
substances, the Land Transport Rule 45001, Civil Aviation Act 1990, Maritime Transport Act
1994 and New Zealand’s health and safety at work requirements.
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In contrast, it is considered that there is the potential for exposure to humans and the
environment to occur during the use phase of the substance. Therefore, a human health and
environmental risk assessment was carried out. In this assessment, the above controls and
legislative requirements were taken into account when identifying controls to mitigate risks
associated with use of the substance.

Use pattern
EDN is a gas which contains ethanedinitrile and is intended to be used as a fumigant to control
insect pests and pathogens on timber and logs.
The proposed application rate of EDN is 150 g/m3 for 24 hours with one application prior to
export.
The applicant seeks to have the substance approved for use under a tarpaulin, in a shipping
container, in a fumigation chamber or similar structure, and in a ships’ hold.

Effects from fire
EDN is a flammable gas and therefore presents potential risks from fire, including harm to
human health, property damage, wider communities and surrounding environments.
It is recommended that the prescribed controls for 2.1.1A flammable gases be applied to EDN.
It is considered that these controls and requirements under other legislation will manage the
risks associated with the flammability of EDN to a negligible level.
WorkSafe is concerned about fumigation in shipping containers and ships’ holds as they are
likely to contain non-intrinsically safe6 ignition sources, and a flammable atmosphere exists
during EDN fumigation. Therefore, WorkSafe does not consider that prescribed controls for
flammable atmospheres can be met for EDN fumigations in containers and ships’ holds.
Therefore, they do not consider it appropriate to carry out EDN fumigations in those areas, or in
any other area that has non-intrinsically safe ignition sources, unless evidence is provided to
show that the risks of flammable atmosphere zones can be managed.
It is noted that information about the risks associated with fumigation in containers, fumigation
chambers or ships’ holds was not provided in this application and therefore, these uses cannot
be assessed.
As EDN is a flammable gas it is expected that when this substance is handled at a port ignition
sources will be excluded from the area in which it is being used. Given this, the EPA considers
that the risk of fire during log fumigation under tarpaulins is negligible, while the risks during

6

Intrinsic safety is a protection technique for safe operation of electrical equipment in hazardous areas by limiting
the energy, electrical and thermal, available for ignition.
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container or fumigation in ships’ holds is non-negligible, possibly moderate in size due to
uncertainty regarding likelihood of effect.

Human health effects
The human health risk assessment was based on toxicity study data and air concentration
dispersion modelling provided by the applicant and reviewed by Dr Bruce Graham for the EPA.
Further information regarding the modelling is included in Dr Graham’s report.7
The model used for this assessment was AEROMOD. The meteorological inputs for the model
were based on a data set for the Port of Tauranga. These modelling results may also be
generally applicable to other large ports in New Zealand. However, they may not be directly
relevant to more constrained locations, such as Picton, where the plume behaviour would be
significantly affected by the surrounding local topography, or anywhere with significantly
different weather.
It is noted that this uncertainty about the plume behaviour at smaller ports means that there is a
risk that the risks associated with the use of EDN outlined in this document are not
representative of those for smaller ports. This risk could be managed through a permission
control, which would require a site specific risk assessment to be carried out by each location
that intends to use EDN.
In addition, the modelling provided is solely concerned with releases from log piles under
tarpaulins. These results cannot be used to predict the potential effects from fumigation of logs
inside shipping containers, in fumigation chambers or logs placed in ships’ holds, potential uses
which have also been applied for by the applicant. Exposure estimates for these activities were
not provided to the EPA and therefore, the potential risks from these activities are unknown.
To assess potential risks to workers and the general population or bystanders from use of EDN,
predicted exposures to the active ingredient in different use scenarios are compared to an
acceptable threshold level. Threshold exposure values differ based on who they apply to
(workers or the general public) and the estimated exposure duration (acute, chronic, and
intermittent). If predicted exposures are less than the guideline thresholds then the risk of an
adverse effect is negligible.

7

Graham B 2018. Review of an Assessment of Ethanedinitrile for Log Fumigation Graham Environmental
Consulting Ltd.
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Risks to Workers
The current WES value for EDN is 10 ppm. However, WorkSafe New Zealand has elected to
review the WES value for EDN. The proposed WES values for ethanedinitrile are 3 ppm, as a
TWA, and 5 ppm, as a ceiling value.
To assess the risks to workers the WES value was compared to the predicted exposures. It is
noted that all of the modelling results are below both the current and proposed WES values.
That notwithstanding, the modelling results are not suitable for estimating the exposure closer
than 10 metres to the log piles due to the uncertainty in characterising the air movement around
the log piles when the tarpaulin is removed. Anyone standing close to the log pile when the
tarpaulins are removed would be instantaneously exposed to very high concentrations of EDN.
Given this, the use of appropriate Personal Protective Equipment (PPE), particularly
Respiratory Protective Equipment (RPE), is recommended for anyone working closer than 10
metres to a single log stack being fumigated or 20 metres to the log stacks if there are multiple
log stacks being fumigated.
It is noted that this represents a non-negligible risk to workers that can be managed through
appropriate PPE requirements or through a requirement for scrubbing or recapture of the gas at
the end of fumigation. This is discussed further in the WorkSafe assessment, see below for a
summary of their assessment.
It is also noted that no information was provided on the risks to workers associated with
fumigation in containers, fumigation chambers and ships’ holds. As such the risks to workers
could not be assessed but are considered to be non-negligible, with effects that are potentially
major or massive in magnitude. Therefore these use patterns are considered high risk.

Risks to bystanders or the general public
Risk associated with ethanedinitrile exposure to bystanders or the general public was evaluated
under two different types of exposure scenarios. One being that of a short-term or transient
exposure lasting anywhere from 10 minutes to 8 hours and the other scenario for longer term
exposures which might apply to people who may be residing in close proximity to a fumigation
facility in which exposure durations could be of a more continuous nature.
For assessing the risks associated with short term exposure, the modelled exposure estimates
were compared to Acute Exposure Guidelines (AEGL) values established by the United States
National Research Council (NRC) and the United States Environmental Protection Agency (US
EPA). The AEGL values are between 2.5 ppm for a 10 minute exposure and 1.0 ppm for an 8
hour exposure. The risk to bystanders from this type of exposure is considered negligible as
modelled exposures are less than the AEGL values.
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For the longer term exposure the modelled exposures were compared to a TEL for EDN of
0.034 ppm, as a 24-hour average proposed by the EPA. The modelled exposures are above
the TEL for exposures from multiple log piles, which are considered a more realistic model for
what would occur at a port. This represents a risk to bystanders/the general public that is
unacceptable.
To bring exposures of the general public to EDN below the TEL, a control is proposed requiring
that the concentration of EDN under the tarpaulin at the end of a fumigation to be measured
and that it be 700 ppm before the tarpaulin can be removed.
This control, in conjunction with a buffer zone of 120 metres would ensure that the modelled
exposure would be below the proposed TEL and protect the general public from exposure to
unsafe levels of EDN.
Table 5: Buffer zones proposed in the Science Memorandum8

Proposed buffer zone (m)
To protect workers

20

To protect the general public

120

A monitoring programme should also be established to ensure that the levels of EDN reaching
areas where the general public could be present are below the proposed TEL.

Monitoring
The applicant has proposed using an electrochemical gas analyser for monitoring EDN
exposures. The instrument specified has an operating range of 1 to 50 ppm and a repeatability
of 2 ppm. Therefore, this instrument is only marginally suitable for monitoring against the WES
values 3 and 5 ppm and it would definitely not be suitable for monitoring against any exposure
limits lower than that, like the proposed TEL. This may make proving that the proposed
exposure limits are complied with difficult.
No other suitable instruments have been identified for the continuous monitoring levels of EDN
in air below 1 ppm, and it is likely that the only viable options would involve the collection of gas
samples, either in gas containers or on absorption tubes, followed by analysis in a suitably
qualified laboratory.

8

These buffer zones are proposed based on the modelling provided by the applicant and do not factor in
potential recapture or scrubbing requirements.
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It is noted that the photoionisation devices that are currently used for methyl bromide would not
be suitable for detecting EDN because the ionisation potential of EDN is too high for the gas to
be detected by this method.

WorkSafe’s assessment
WorkSafe has provided their assessment of this application. WorkSafe noted that consistent
with the purpose of the Health and Safety at Work Act 2015 (HSWA), WorkSafe aims to provide
workers and other people affected by work with the highest level of protection which is
reasonably practicable. Given this, they have proposed making two new Safe Work Instruments
(SWI) and amending an existing SWI, as well as setting additional controls that do not require a
SWI.
The first SWI would make the proposed WES values Prescribed Exposure Standards (PES),
therefore, the following values would be mandatory:
 3 ppm as a 8 hour time weighted average (TWA)
 5 ppm as a ceiling value
The second SWI would outline the health monitoring requirements associated with EDN.
WorkSafe has proposed that fumigation workers undergo audiometry health monitoring, as
both EDN and hydrogen cyanide can cause hearing loss, and also recommends respiratory
function testing. WorkSafe also considers that blood and urine testing would be appropriate for
monitoring acute high exposures and chronic low exposures respectively.
WorkSafe is considering amending the Health and Safety at Work (Hazardous Substances –
Additional and Modified Requirements for Specified Class 6 and 8 Substances) Safe Work
Instrument 2017. WorkSafe is considering amending this SWI to potentially set the following
possible additional requirements:
 Recapture or scrubbing at the end of fumigation to protect workers and other people in the
workplace
 Set a buffer zone to manage risks to other people in the workplace
 Set entry restrictions for the buffer zone.
WorkSafe may also set a re-entry interval (REI) for EDN as an additional requirement that does
not require a SWI. The length of the REI will depend on whether recapture or scrubbing is
required and how effective it is. As MPI requires that logs are loaded on a ship within 36 hours
in hot weather this requires careful consideration.
WorkSafe considers that requiring recapture or scrubbing will keep the release of EDN to a
minimum which will reduce worker exposure and help ensure the TEL is not breached. The
effectiveness of recapture will affect the length of the REI and the size of the buffer zones.
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However, WorkSafe has identified that more information is required about the available
recapture or scrubbing technology before they can determine what requirements they will place
on the use of EDN.
WorkSafe also noted the requirement on all Persons Conducting a Business or Undertaking
(PCBU) to provide appropriate PPE, including RPE, to workers, but only after higher levels of
protection according to the hierarchy of control have not adequately minimised or eliminated
the risks. WorkSafe noted that appropriate RPE for workers near fumigations should not
include air purifying respirators as the potential concentrations that the worker could be
exposed to would be too high for these to be safely used. Therefore, Self-Contained Breathing
Apparatus (SCBA) is considered the only safe option.
WorkSafe noted the limitations of the monitoring equipment available. The lowest verifiable
reading is 2 ppm, which is close to the proposed WES-TWA of 3 ppm. This was not considered
to be a problem as the WES-TWA refers to an 8 hour average level, and if correctly calibrated
the meter could detect 5 ppm sufficiently which is the ceiling WES value, although because it
has an error of 2 ppm, a value of 5 ppm should be considered a value of between 3 – 7 ppm.
They noted that the available detector would not be able to measure down to the TEL value of
0.034 ppm so would not be useful to check whether this is breached. Also the method for leak
detection is to assume when the meter shows “failure”, a measurement over the detection limit
of 50 ppm, there is a leak. WorkSafe has two concerns with this approach. The first is that the
real concentration of EDN would not be known and could be harmful. The second is that the
“failure” may be due to a malfunctioning meter rather than a leak.

Impurities
Information on manufacturing impurities was provided by the applicant. As a result of this
information a control is proposed to limit the amount of hydrogen cyanide present in
ethanedinitrile to less than 1% v/v, where v/v means volume of hydrogen cyanide per volume of
ethanedinitrile.

Environmental effects
It is noted that the applicant provided studies in regard to the environmental fate and ecotoxicity
of ethanedinitrile. The EPA does not consider that the studies are scientifically robust and has,
therefore, not relied on these studies for hazard classification and the environmental risk
assessment of EDN. Amongst other concerns these studies were not performed to Good
Laboratory Practice (GLP). The full details of the EPA’s concerns in regard to the quality of
each study are documented in in the Science memorandum.
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During fumigation most of the ethanedinitrile is expected to be absorbed into the timber logs.
Laboratory trials have shown that there is no desorption of the ethanedinitrile after venting the
logs for 1.5 hours after log fumigation.9
The applicant provided environmental fate modelling using the EQuilbrium Criterion (EQC)
model, OECD Pov (overall persistence) and long-range transport (LRTP) screening tool and
Atmospheric Oxidation Program (AOPWIN) model. Based on these models the majority of
ethanedinitrile released at the end of a fumigation is expected to remain in the air (greater than
99%) with very small amounts transported to water, soil or sediment.
Ethanedinitrile is reactive and therefore, does not persist in the environment. The most
common reaction is the hydrolysis in the atmosphere to yield one molecule of hydrogen
cyanide and one molecule of cyanic acid (HOCN) as shown by the equation below.
N≡C-C≡N + H-O-H → H-O-C≡N + H-C≡N
It has been observed that fumigation of pine logs with ethanedinitrile in fumigation chambers
either does not result in the production of hydrogen cyanide or that the concentration of
hydrogen cyanide produced is not detectable because it is so small that it is masked by the
hydrogen cyanide concentration that is endogenous to the ethanedinitrile. 10
Although aquatic and terrestrial organisms are not expected to be exposed to EDN, based on
the bioconcentration factor, EDN is not expected to bioaccumulate.
The proposed use of EDN in timber fumigation is not expected to result in the exposure of
plants, terrestrial or aquatic organisms, other than the target species.

Risks to aquatic organisms
It is unlikely that aquatic species will be exposed to EDN. Based on the use pattern and that
EDN is expected to stay in the air rather than move into water at the end of a fumigation, there
is no exposure pathway to the aquatic environment. This is especially true under windy
conditions that will provide the mechanical turbulence to disperse the fumigant, and turbulent
water conditions appear to be unfavourable for partitioning of EDN from air into water.
Given that water bodies might be in the vicinity of fumigation sites, it is considered reasonable
to ensure that fumigations are not conducted under still conditions that could result in an
inversion which would increase the likelihood that EDN would move into water. To mitigate this

9

Hall et al. (2014). Simulated commercial fumigation of sawn timber and logs to verify the sorption and
desorption model of ethanedinitrile. The New Zealand Institute for Plant & Food Research Limited.
10

Hall et al. (2016). Quantifying the relationship between ethanedinitrile and hydrogen cyanide during the
fumigation of pine logs. The New Zealand Institute for Plant & Food Research Limited.

July 2018

32
Application for approval to import EDN for release (APP202804)

risk a control should be added that outlines what atmospheric conditions that EDN should not
be vented under.
With the controls in place, the risk to aquatic organisms is considered negligible.

Risks to earthworms and other soil organisms
The risk to soil organisms is considered to be negligible as EDN will be used in an environment
where soil organisms are unlikely to be present due to the high proportion of concrete and
asphalt surfaces at ports.

Risks to non-target plants
The risk to non-target plants is considered to be negligible, as non-target plants are unlikely to
be found in the surroundings of a port where EDN is used. Furthermore, EDN will quickly
volatilise and dissipate in the atmosphere.

Risks to birds
There is a risk to birds from inhalation of EDN, either when the tarpaulin is removed or through
a leak during fumigation. This risk has not been fully assessed as there is no reliable estimate
of exposure of birds to EDN during fumigation activities.
It is considered that some of the risk associated with this data gap is mitigated by the
fumigations occurring at ports, which are undesirable locations to most species of birds apart
from sea birds. This risk could be further managed by applying a control that requires that
fumigation only occurs at locations where water bird colonies are not known to exist.
A precautionary approach could include the application of a permission control which would
allow a site specific risk assessment to be provided by the users that outlines the location of,
and species present of, nearby bird colonies and their distance to the treatment site, and how
any potential risks will be managed.

Risks to pollinators and non-target arthropods
It is considered highly likely that EDN will be toxic to bees or other terrestrial invertebrates as it
is intended to kill insect pests in logs.
Non-target terrestrial invertebrates, particularly threatened or non-threatened native species,
are unlikely to be found in the surroundings of a port where EDN will be vented. Furthermore,
EDN will quickly volatilise and dissipate in the atmosphere. Since the likelihood of exposure is
low, the risks to bees or other non-target terrestrial invertebrates are considered to be
negligible with the proposed controls in place.
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Ozone depleting potential (ODP)
Ethanedinitrile is not listed as an ozone depleting substance under the Montreal Protocol.

Global warming potential
No Global Warming Potential has been provided for EDN. There is uncertainty regarding the
rate of degradation of ethanedinitrile in the atmosphere, and there is insufficient information to
calculate the time-integrated radiative forcing of ethanedinitrile with respect to carbon dioxide.
EDN is not listed as a greenhouse gas in the Climate Change Response Act 2002.

Summary of the Cultural Risk Assessment
EDN is not likely to pose significant potential risks and impacts on Māori interests if appropriate
controls are assigned to EDN and fumigators adopt industry best practices. A full cultural risk
assessment (CRA) of EDN can be found in Appendix B of this report.
Some Māori may perceive EDN negatively due to historical uses and adverse consequences of
cyanide-based substances in pest control, espionage, military and gold mining operations in
various parts of the world. However, EDN offers considerable economic, environmental, social
and cultural benefits including:
 Enabling log and timber exporters to comply with the biosecurity requirements of overseas
governments
 Avoids ‘shipping’ organisms that are unwanted at the export destinations
 Supporting the ongoing well-being of people and communities associated with log and
timber exports, many of whom are Māori
 Performs better than methyl bromide from an environmental and cultural perspective.
EDN has potential to harm some culturally significant species belonging to a domain within Te
Marae o Tāne (terrestrial ecosystems) known to Māori as Te Aitanga Pepeke (insect world /
arthropods), as well as manu (birds) commonly seen in coastal environments or near
waterbodies such as karoro (black-backed gulls), tarāpunga (red-billed gull), kawau (shags)
and kōtare (kingfisher). The significance of these taonga to Māori is highlighted in the full CRA
in Appendix B.
The most vulnerable pepeke most likely to be affected by EDN use are those that spend some
part of their life cycle in the bark or wood of trees especially Pinus radiata – fatality is certain for
specimens present in fumigation consignments. It is noted that most of the target organisms
are introduced species.
For manu to be present at fumigation sites there has to be a food source or a suitable
environment for nesting. Fumigation sites are generally unfavourable in this regard due to being
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located in active industrial areas (ports) where disturbance is high and attractions such as food
scraps and litter are managed to control pests. In any case, manu are highly mobile and can
quickly move away from danger when a threat is detected. For these reasons, the risk to
culturally significant manu is expected to be negligible with the proposed control in place.
Potential risk to Papatūānuku (soil environments), Te Marae o Tangaroa (marine ecosystems)
and culturally significant species dwelling within them are likely to be negligible. As EDN
fumigations will be conducted beneath sealed-off tarpaulins on hard impermeable surfaces, or
within other sealed-off containments, and EDN rapidly dissipates into the atmosphere when
fumigation consignments are ventilated, EDN is unlikely to threaten Papatūānuku.
Since EDN can be absorbed into water, some concern may arise in relation to culturally
significant ika (fish), mawhiti (crustaceans), kaiwhao (molluscs) and a range of other marine
taonga in the vicinity of fumigation areas. However, this absorption process requires relatively
calm or low wind speed conditions and only a minuscule amount of EDN would be absorbed
into harbour waters even when conditions are ideal for absorption. Te Marae o Tangaroa is
therefore unlikely to be harmed.
EDN is not expected to adversely impact on the domain of Tāwhirimatea (deity of weather,
climate and the atmosphere) because EDN is not a known greenhouse gas, does not damage
the ozone layer, and any temporary effects on air quality would be extremely localised ie
confined to the general vicinity of ports due to its rapid dissipation into the atmosphere.
Potential risks to taha hauora (human health and well-being) of those working with EDN and
bystanders within fumigation areas can be managed down to a low level by the controls
proposed to be assigned to EDN including use of appropriate personal protective equipment.
The risk to taha hauora of people in the surrounding communities and those engaging in
recreational activities outside the environs of fumigation areas can be managed. However,
there is uncertainty as to which controls will best manage the residual risk.
Māori are involved in all parts of the log and timber supply chain as forest owners, business
owners, managers, contractors, employers and employees engaged in nurseries, site
preparation, planting, harvesting, processing, transport and wharf-side handling of logs and
timber including fumigation activities. This sector provides an important platform for Māori
development. Many Māori families depend on these operations for their livelihoods and wellbeing. If a suitable alternative to methyl bromide cannot be found there would be substantial
economic and social implications for Māori. The availability of EDN would signal confidence to
Māori to continue operating and investing in this sector.
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7.

Assessment of risks to society, the community, and the
market economy
Several submitters raised concerns regarding the effect of EDN on communities. In particular,
they were concerned about the general public being exposed to unsafe levels of EDN. As EDN
is odourless at low concentrations and the lachrymatory effect is not observed at
concentrations below 15 ppm, it is possible for people to be exposed to unsafe levels of EDN
and not be aware of it.
There are several controls proposed that will manage this risk. The potential for scrubbing or
recapture at the end of fumigation will decrease the amount of EDN released into the
atmosphere and thus decrease the potential for people to be exposed to EDN. How much of
the EDN is recaptured or scrubbed depends on the effectiveness of the system, which is
currently unknown. Requiring the concentration under the tarpaulin to be below a certain level
before the tarpaulin can be removed and the application of a buffer zone for protecting the
public will manage the risk of the general public being exposed to unsafe levels of EDN. Thus
with the proposed controls in place this is considered very unlikely that the general public will
be exposed to EDN, with the residual risk non-negligible but low in magnitude.

8.

New Zealand’s international obligations
EDN is not currently subject to any international obligations. However, while ethanedinitrile is
not listed in the Convention on the Prohibition of the Development, Production, Stockpiling and
Use of Chemical Weapons and on their Destruction, it could be considered to fall within the
definition of a toxic chemical in that convention.11 Therefore, any approval of this substance
would need to be careful to make sure that the import or manufacture of this substance is
consistent with New Zealand’s obligations under this convention.
There are also international obligations that apply to methyl bromide, for which EDN is a
proposed alternative. The Montreal Protocol (a protocol to the Vienna Convention for the
Protection of the Ozone Layer) is an international treaty that was put in place to phase out,
reduce, and monitor substances that deplete the ozone layer. The protocol was established in
1987, and entered into force in 1989 and there are now a total of 197 ratified countries,
including New Zealand. It is well known as one of the most successful environmental treaties.

“Any chemical which through its chemical action on life processes can cause death, temporary incapacitation
or permanent harm to humans or animals. This includes all such chemicals, regardless of their origin or of their
method of production, and regardless of whether they are produced in facilities, in munitions or elsewhere.”
https://treaties.un.org/pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVI-3&chapter=26&clang=_en
11
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Work done under the Montreal Protocol has successfully phased out a variety of harmful ozone
depleting substances such as; chlorofluorocarbons (CFCs), hydrochlorofluorocarbons
(HCFCs), and carbon tetrachloride (CCl4), with many more substances on their way to being
phased out or down. This effort has already significantly reduced the quantity of ozone
depleting gases being released into the atmosphere and the ozone layer is currently in a state
of regeneration, with estimates being made that the ozone hole located in the southern
hemisphere should be closed by the year 2050.
The Ozone Layer Protection Act (1996) and corresponding regulations (Ozone Layer Protection
Regulations (1996)) are the pieces of legislation which implement New Zealand’s obligations
under the Montreal Protocol. It is under this legislation that New Zealand has successfully
phased out the import, export and use of methyl bromide for all purposes except for quarantine
or pre-shipment (QPS) purposes. The legislation explicitly limits use of methyl bromide to
fumigations of items entering or leaving the country or serious cases of quarantine domestically
(as directed by MPI).
New Zealand has received negative feedback regarding our high methyl bromide use from a
multitude of sources, tarnishing our reputation as a ‘clean, green’ country. A substitute for
methyl bromide, particularly in regards to the import and export of logs, has the potential to
significantly decrease New Zealand’s methyl bromide consumption, thus showing our
commitment to protecting the ozone layer under the Montreal Protocol.
Thus the approval of EDN, which is proposed as a potential alternative to methyl bromide for
the fumigation of timber and logs prior to export subject to acceptance by trading partners, has
the potential to help New Zealand meet our obligations under the Montreal Protocol.

9.

Assessment of costs
The EPA staff noted that the approval of EDN could potentially lead to set up costs for
fumigators moving from using methyl bromide to EDN. The submissions indicated that if EDN
was used as a “drop in” replacement for methyl bromide existing fumigation hardware would
not require significant modifications and it is expected that EDN fumigations could be
conducted at similar cost to current methyl bromide fumigations. It is noted that EDN monitors
would need to be purchased. Therefore, the potential costs of using EDN are likely to be not
significant in terms of their overall impact.
In contrast, if WorkSafe set a requirement for scrubbing or recapture, there would be potentially
significant costs associated with the use of EDN. There is uncertainty as to the magnitude of
these costs and further information regarding scrubbing and recapture technology is required.
The staff were not able to determine the magnitude of the potential costs associated with
requirements for scrubbing or recapture technology. It is noted there are potential indirect costs
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associated with scrubbing or recapture as it could affect the ability of the ports to throughput
logs for export.
It is also noted that there is uncertainty regarding the costs associated with the monitoring
requirements that will apply to EDN, both monitoring the concentration of EDN in the
environment and health monitoring. This because it is unknown what WorkSafe’s requirements
will be precisely.

10. Assessment of benefits
The approval of EDN could provide the forestry industry another phytosanitary tool for
fumigation of logs and timber prior to export. Currently there are only two fumigants available
for this purpose, methyl bromide and phosphine.
As has been mentioned by submitters, the use of methyl bromide has to be phased out or
recaptured or destroyed by October 2020. Given this, the approval of a potential alternative to
methyl bromide would help maintain the viability of the forestry industry. The applicant and
many submitters expect that EDN will be cheaper to use once recapture is required for methyl
bromide.
A strong forestry industry is considered to have the following benefits:
 Provide export earnings for business and the country
 Provide employment
 Encourage the ongoing planting of plantation forests
 Ensure that the range of ecosystem services that forestry provides are continued to be
delivered to New Zealand. These include carbon sequestration, nutrient retention and the
avoidance of run off, maintain biodiversity and provision of recreational areas.
The EPA considers that the continued viability of the forestry industry would be a significant
benefit to New Zealand. This will not only have a positive effect on the New Zealand economy,
with the value of forestry forecasted by MPI to reach $6 billion by the end of 201812, but could
also have an effect on climate change. This benefit is considered to be major in magnitude and
likely to occur, resulting in a medium level of benefit.13

MPI’s Situation and Outlook for Primary Industries https://www.mpi.govt.nz/dmsdocument/27759-situation-andoutlook-for-primary-industries-sopi-march-2018
12

13

The qualitative descriptors used in the assessment of the benefits of EDN are explained in the Risk
Assessment Methodology for Hazardous Substances consultation document:
https://www.epa.govt.nz/assets/Uploads/Documents/Hazardous-Substances/Risk-Assessmentmethodology/Risk-Management-Methodology-Consultation-Draft.pdf
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The applicant has stated that EDN is not an ozone depleting substance and that if EDN is used
in the place of methyl bromide it will help address New Zealand’s obligations under the
Montreal Protocol. As outlined in section 9, under the Montreal Protocol, New Zealand has
strictly prohibited all use of methyl bromide apart from quarantine or pre-shipment (QPS)
purposes.
Due to growth in the forestry sector, over past years, New Zealand’s use of methyl bromide has
increased. This has resulted in New Zealand receiving negative feedback from a multitude of
sources, including the OECD, regarding our high methyl bromide use.
The approval of EDN has the potential to significantly decrease New Zealand’s methyl bromide
consumption, thus showing our commitment to protecting the ozone layer under the Montreal
Protocol. The EPA agrees that this would be a benefit. It is unclear how much methyl bromide
usage EDN would replace if it was approved. This would depend on EDN being accepted by
our trading partners as an appropriate phytosanitary treatment. However, if EDN helps to phase
out methyl bromide usage this would be a significant benefit to New Zealand. This benefit is
considered to be major in magnitude and likely to occur, resulting in a medium level of benefit.
The applicant has stated that EDN is an environmentally sustainable fumigant as it is not a
greenhouse gas, does not readily enter water, soil or sediment, dissipates quickly in the
atmosphere, it does not bioaccumulate, and in the environment EDN’s breakdown products
include carbon dioxide and ammonia.
A Global Warming Potential has not been provided for EDN. While EDN is not a known
greenhouse gas it is noted that it breaks down into carbon dioxide, which is a greenhouse gas.
EDN not being a known greenhouse gas is considered a significant benefit, with the caveat that
it does breakdown to form carbon dioxide which is a greenhouse gas. Due to the potentially
global impacts of this benefit is considered to be massive in magnitude and likely to occur,
resulting in a high level of benefit.
The EPA agrees that EDN is not expected to readily enter water, soil or sediment and is not
bioaccumulative (see paragraph 6.24 of this document and the science memorandum for more
details). The EPA notes that EDN hydrolyses in the presence of water to form hydrogen
cyanide, which then reacts further to form ammonia and carbon dioxide in the environment.
These breakdown products can be harmful under certain circumstances. No data have been
supplied to the EPA that quantify the rate at which this process occurs in the environment.
The EPA considers these properties of EDN to be a benefit as they decrease the risk that EDN
poses to the environment. The EPA considers these properties of EDN to be a minor benefit
that is likely to occur, resulting in a low level of benefit.
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The applicant has also listed a range of properties of EDN that are considered advantageous
for carrying out fumigations. These include EDN not requiring to be heated to turn it into a gas
during application, unlike methyl bromide. This means it can be used to fumigate at
temperatures below 10°C.
The EPA considers EDN not being required to be heated to turn it into a gas an advantage,
especially for a flammable gas. It is noted that fumigations may still not be able to be carried
out below 10°C as the APVMA public release summary for ethanedinitrile in 201314 indicated
that EDN may not be effective at killing insect pests at this temperature. Therefore, the EPA
considers this benefit to be non-negligible but low.
Compared to methyl bromide a larger amount of the EDN is absorbed into the wood during the
fumigation meaning that there is less gas released when the tarpaulin is removed at the end of
the fumigation.
The EPA acknowledges that the amount of fumigant gas left at the end of a fumigation is lower
for EDN than methyl bromide.15 At the end of fumigation less than 10% of the EDN applied is
available for release. In contrast, for methyl bromide it is believed that about 35% of the initial
fumigant is available for release at the end of fumigation. This is considered a non-negligible
benefit but low level as this difference does not result in the elimination of risks to workers or
the environment.
A person exposed to 15 ppm concentration of EDN will experience their eyes watering. The
applicant considers this a benefit as it acts as a warning well below the concentration of EDN
that would cause acute harm.
While the EPA considers that this early warning sign for exposure is a benefit of EDN, it is
concerned about the potential that it would be used as such, as 15 ppm is above the WES
values for ethanedinitrile. Instead the EPA has proposed that monitoring is undertaken to
ensure that workers, both those involved in fumigations and others present, are not exposed to
concentrations of EDN above the WES value. It is noted that 15 ppm is well above the WES
ceiling value of 5 ppm, and thus this factor is not an acceptable means to determine exposure.
In addition to wood boring insects the applicant has stated that EDN can control a range of
fungi, phytophthora and nematodes.
While the EPA has not assessed the efficacy data, MPI in their submission has stated that they
support the application for use of EDN as “a phytosanitary treatment of wood products

14 APVMA

2013 Public Release Summary for Ethanedinitrile in the Product Sterigas 1000 Fumigant.

15 Graham

B 2018. Review of an Assessment of Ethanedinitrile for Log Fumigation Graham Environmental
Consulting Ltd.
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(including logs) to control a wide range of insects, nematodes and fungi”. In their submission
MPI indicates that they consider the proposed uses in this application limited and that there is
scope to broaden the use of EDN to other treatment situations which could further reduce New
Zealand’s reliance on methyl bromide, such as border incursions.
Given MPI’s submission the EPA considers that EDN is an effective fumigant against wood
borne pests. This benefit is considered a major benefit that is very likely to occur, resulting in a
high level of benefit.
The applicant considers that EDN could be used as a “drop in” alternative for methyl bromide,
ie in order to switch to EDN current methyl bromide fumigators would only need to change the
detectors they use to EDN specific monitoring devices. This would result in a low cost to switch
from methyl bromide to EDN.
The EPA does not consider that it has enough information to determine what the costs of
switching from methyl bromide to EDN fumigations would be. This is due to uncertainty related
to the WorkSafe requirements for EDN, which may require additional equipment to ensure EDN
is used safely. However, the EPA acknowledges that if the only cost of switching from methyl
bromide to EDN was the price of the EDN monitors this would be a benefit.
Overall the EPA considers that there are non-negligible benefits associated with the approval of
EDN, which range from low to high level.

11. The effects of the substance being unavailable
If EDN were not available there would be fewer tools available for the phytosanitary treatment
of forest products pre-export. This could have significant consequences for the forestry industry
in New Zealand if they are unable to meet their trading partners’ phytosanitary requirements.
Also if EDN were not available it is likely that the use of methyl bromide would continue to
increase until the 2020 deadline.

12. Uncertainties
There is potential uncertainty regarding whether the models used for the risk assessment
reflect what will occur when EDN is used commercially on a port. There is also uncertainty
regarding whether the modelling is appropriate to assess the risks from EDN fumigations at
smaller ports.
There is also currently uncertainty regarding whether WorkSafe will require scrubbing to occur
at the end of fumigation, how this will affect the risks of using EDN and thus the controls that
will be applied to manage the residue risks.
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There is uncertainty regarding the amount of ammonia present at the end of a fumigation and
whether this poses a risk to workers or the environment. Depending on whether WorkSafe
require scrubbing or recapture to occur, and the capability of the available systems, the
presence of ammonia at the end of fumigations may not be an issue.
There is uncertainty regarding the efficacy of EDN at temperatures below 10°C. The APVMA
public summary stated that there was decreased efficacy below 10°C and that longer
fumigation times were required at lower temperature. However, as the application form states
that EDN is intended to be used at temperature of 10°C or above this uncertainty is not
considered to material to the question of whether EDN should be approved.

13. Controls
The hazard classifications of EDN trigger a number of prescribed controls under the Act. In
addition, controls under section 77A of the Act and in potential SWIs are proposed to mitigate
the human health and environmental risks associated with EDN.
Exposure limits
A Tolerable Exposure Limit (TEL) of 0.034 ppm is proposed by the EPA staff. This is equivalent
to 0.072 mg ethanedinitrile/m 3.
The EPA is required to set acceptable daily exposure (ADE) and potential daily exposure (PDE)
values for new active ingredients that may become present in food, drinking water or other
environmental media. This is to allow the EPA or other government departments to set
standards or guideline values for food, drinking water or other media where necessary.
However, as ethanedinitrile is not expected to become present in food or drinking water ADE
and PDE values have not been proposed.
The prescribed controls allow for Environmental Exposure Limits (EELs) to be set for any
component in a substance. With the proposed controls in place, the risks to the environment
are expected to be negligible. Therefore, no EEL values are proposed at this time.
WorkSafe New Zealand has proposed new Workplace Exposure Standard (WES) values for
EDN of 3 ppm as a TWA and 5 ppm as a ceiling value.
Additional WorkSafe requirements
There are a number of requirements that fall under the jurisdiction of WorkSafe. Please see the
WorkSafe assessment for these requirements. [It is noted that whether scrubbing or recapture
is required will affect what the residual risks are and, therefore, whether the other controls are
still needed to manage the risks]:
A number of provisions were identified in the EPA Science Memorandum as being required to
adequately manage risks:

July 2018

42
Application for approval to import EDN for release (APP202804)

 Personal Protective Equipment must be worn by workers when they are within 20 metres of
log stacks being fumigated
 The concentration of EDN under the tarpaulin should be 700 ppm or lower before the
removal of a tarpaulin from a fumigated log pile
 An air quality monitoring programme should be employed in the workplace
The WorkSafe report has identified a number of possible requirements, including
 Scrubbing or recapture may be required
 Health monitoring
 Buffer zones (the size of these depend on the other controls set)
 Entry restrictions into the buffer zone and an REI
Additional controls and variations to prescribed controls
The following additional controls are proposed under section 77A of the Act to manage the risks
of use of EDN:
 This substance must not be applied into or onto water
 Maximum application rate of 150 g EDN/m3
 A use control limiting use to fumigation of timber and logs for export under tarpaulins
 Atmospheric conditions must be monitored and EDN must not be vented under very low
wind speed conditions (less than 5 km/h) or under inversion conditions
 Fumigations must be undertaken only at locations where water bird colonies are not known
to exist
 A permission control
 The following limits are set for toxicologically relevant impurities in the active ingredient
ethanedinitrile used to manufacture this substance: Hydrogen cyanide: 1 v/v maximum
 Label requirements that state the maximum application rate and the use controls

Review of controls for cost-effectiveness
WorkSafe has requested more information about scrubbing and recapture technology so that
they can determine what requirements they will set for EDN. The requirements for scrubbing
will affect the other controls set for EDN, such as the size of buffer zones, whether an end
fumigation concentration requirement is set and if a permission control are needed. Given the
uncertainty as to what controls will be set for EDN, it cannot be determined whether these
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controls are the most cost-effective means of managing the potential risks identified associated
with this substance.

14. Overall evaluation and recommendation
The EPA staff consider that there are potential non-negligible risks to human health from the
use of EDN as a fumigant for logs and timber prior to export. There is uncertainty regarding the
WorkSafe requirements that could be placed on EDN. As a result it is unclear the level to which
these risks will be managed by the requirements and there is the potential for non-negligible
risks to workers from EDN.
It is considered that the risks to bystanders are likely to be low with the proposed requirements
in place. However, as the TEL cannot be easily monitored it would be difficult to demonstrate
that the levels of EDN that the public may be exposed to are complying with the TEL, and
therefore are safe. If WorkSafe requires scrubbing or recapture, the risks to the general public
could be substantially reduced. Thus there is uncertainty regarding this level of risk.
There is insufficient information to demonstrate that birds will not be exposed to EDN or to
estimate the level of exposure to assess the level of risk EDN poses to birds. The controls
proposed manage the risks to birds by minimising the potential for birds to be exposed to EDN.
The risks to aquatic organisms, soil organisms, non-target plants and terrestrial invertebrates
are considered negligible.
It is considered that EDN is not likely to pose significant potential risks and impacts on Māori
interests if appropriate controls are assigned to EDN. Furthermore, the benefits of EDN
outweigh its risks from a Māori perspective.
If scrubbing or recapture are not required the costs associated with the use of EDN are likely to
be negligible. However, if WorkSafe require scrubbing or recapture there are potential nonnegligible costs associated with the use of EDN. There is not enough information to assess the
level of this potential cost.
There is uncertainty regarding the risk and costs associated with the approval of EDN, as it is
unclear what requirements WorkSafe will apply to EDN. In particular, the potential requirement
for scrubbing or recapture at the end of an EDN fumigation may affect the other controls that
will be applied to EDN and the costs associated with EDN.
It is considered that there are potentially significant benefits associated with the approval of
EDN. These have been assessed as having a high level of benefit.
It is considered that the benefits of the substance outweigh the risks of the substance to the
environment, if used in accordance with the appropriate controls and requirements. However
some uncertainty remains regarding the risks of the substance to human health.
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There is uncertainty regarding whether WorkSafe would require scrubbing to occur at the end
of a fumigation, how this might affect the risks of using EDN, and thus the controls and
requirements that would be applied to manage the residual risks.
At present there is insufficient information to be assured that WorkSafe and the EPA will be
able to set the most appropriate requirements and controls to mitigate the risks of EDN.
Therefore, it is recommended that additional information is sought from the applicant and any
other appropriate parties, so that sufficient information is available to support the setting of
appropriate controls and requirements.
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Appendix A: Proposed controls for EDN
EPA Controls
Control
code

Regulation

Control description

LAB

EPA Labelling
Notice 2017

Requirements for labelling of hazardous substances

PKG

EPA Packaging
Notice 2017

Requirements for packaging of hazardous substances

SDS

EPA Safety Data
Sheet Notice 2017

Requirements for safety data sheets for hazardous substances

DIS

EPA Disposal
Notice 2017

Requirements for disposal of hazardous substances

HPC-1

EPA Hazardous
Property Controls
Notice 2017 Part 1

Hazardous Property Controls preliminary provisions

HPC-2

EPA Hazardous
Property Controls
Notice 2017 Part 2

Certain substances restricted to workplaces only

HPC-3

EPA Hazardous
Property Controls
Notice 2017 Part 3

Hazardous substances in a place other than a workplace

HPC-4A

EPA Hazardous
Property Controls
Notice 2017 Part
4A

Site and storage controls for class 9 substances

HPC-4B

EPA Hazardous
Property Controls
Notice 2017 Part
4B

Use of class 9 substances

HPC-4C

EPA Hazardous
Property Controls
Notice 2017 Part
4C

Qualifications required for application of class 9 pesticides
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HSNO Additional Controls and Modifications to Controls
Code

HSNO Act

Control

Section 77A

The maximum application rate of this substance is 150 g of
substance/m3

Application
rate

• This substance must only be used as a fumigant for timber and logs
for export under tarpaulins.

Use
restriction

Section 77A

• Atmospheric conditions must be monitored and EDN must not be
vented under very low wind speed conditions (less than 5 km/h) or
under inversion conditions
• Fumigations must be undertaken only at locations where water bird
colonies are not known to exist
• This substance must not be applied into or onto water.
The substance label must include the following statement, or words to
the same effect:
• This substance must only be used as a fumigant for timber and logs
for export under tarpaulins.

Label

Section 77
variation to
Labelling Notice

• Atmospheric conditions must be monitored and EDN must not be
vented under very low wind speed conditions (less than 5 km/h) or
under inversion conditions
• Fumigations must be undertaken only at locations where water bird
colonies are not known to exist
• This substance must not be applied into or onto water.

Permission

Max
impurity

Section 77A

Section 77A

No person may apply this substance unless that person first obtains a
permission from the Authority under section 95A of the HSNO Act.
The following limits are set for toxicologically relevant impurities in the
active ingredient ethanedinitrile used to manufacture this substance:
Hydrogen cyanide: 1% v/v maximum

HSW Controls
Note: these controls are not set for the substance under this approval but apply in their own right
under the HSW legislation according to the classification of the substance. They are listed here for
information purposes only.

Control
code

Regulation

Control description

HSW2-1

Reg 2.1 - 2.4

Workplace labelling of hazardous substance
containers

HSW2-2

Reg 2.5 - 2.10

Signage
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HSW2-3

Reg 2.11

Safety data sheets

HSW2-4

Reg 2.12 - 2.14

Packaging

HSW3-1

Reg 3.1

Inventory

HSW3-2

Reg 3.2 - 3.3

Managing risks associated with hazardous
substances

HSW4-1

Reg 4.1 - 4.4

Compliance certificates for certified
handlers

HSW4-2

Reg 4.5 - 4.6

Information, instruction, training and
supervision

HSW5-1

Reg 5.2 - 5.5

Fire extinguishers

HSW5-2

Reg 5.6 - 5.13

Emergency response plans

HSW8-1

Reg 8.1 - 8.2

Compliance certification

HSW8-2

Reg 8.3 - 8.4

Requirements for public transportation of
class 1 to 5 substances

HSW10-1

Reg 10.3

General controls on class 2, 3, and 4
substances

HSW10-2

Reg 10.4

Substances that must be secured

HSW10-3

Reg 10.5

Requirement to segregate class 2, 3, and 4
substances

HSW10-4

Reg 10.6 - 10.7

Duty of PCBU to establish a hazardous
area

HSW10-5

Reg 10.8 - 10.20

Requirements to prevent unintended
ignition of class 2.1.1, 2.1.2 and 3.1
substances

HSW10-10

Reg 10.26

Duty of PCBU to establish hazardous
substance location

HSW10-13

Reg 10.34 - 10.35

Requirement to have compliance certificate
if class 2.1.1, 2.1.2, or 3.1 substance
present at hazardous substance location

HSW10-15

Reg 10.37

Requirement for transit depot

HSW11-1

Part 11

Controls relating to adverse effects of
unintended ignition of class 2 and 3.1
substances

HSW13-1

Reg 13.3 - 13.4

Records of application for class 6
substances
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HSW13-2

Reg 13.7

Duty of PCBU who directs work using class
6, 8.1, 8.2, or 8.3 substances to ensure
equipment is appropriate

HSW13-3

Reg 13.8

Duty of PCBU who directs work using class
6 and 8 substances to ensure personal
protective equipment used

HSW13-4

Reg 13.9, 13.11

Certain substances to be under personal
control of certified handler or secured

HSW13-6

Reg 13.12 - 13.13

Controlled substance licences for certain
class 6 substances

HSW13-7

Reg 13.14 - 13.16

Transportation of certain class 6 and 8
substances

HSW13-8

Reg 13.17

Prohibition on use of substance in excess of
tolerable exposure limit

The TEL set for
ethanedinitrile is 0.034
ppm.

HSW13-9

Reg 13.18

Duty of PCBU to ensure prescribed
exposure standards for class 6 substances
not exceeded

The proposed PES for
EDN is TWA = 3 ppm,
Ceiling = 5 ppm

HSW13-13

Reg 13.26 - 13.29,
13.34 - 13.37

Storage and segregation of certain class 6
or 8 substances

HSW13-15

Reg 13.34, 13.38 13.39

Duty of PCBU to establish hazardous
substance location and compliance
certificate requirements where certain class
6 or 8 substances present

HSW13-16

Reg 13.40 - 13.44

Separation of hazardous substance
locations holding class 6 and 8 substances

HSW13-17

Reg 13.45

Additional emergency management
requirements for certain class 6 or 8
substances

HSW14-1

Part 14

Additional controls for fumigants

HSW15-1

Part 15

Requirements for gases under pressure

HSW16-1

Part 16

Requirements for tank wagons and
transportable containers

HSW17-1

Part 17

Requirements for stationary container
systems

HSW19-1

Part 19

Tracking hazardous substances

Please see the WorkSafe report for possible requirements that may be included in the Safe Work
Instruments for EDN.
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Appendix B: Cultural Risk Assessment
Ngā kōmakatanga mōrearea (Hazard classifications)
2.1.1A Flammable gas – High hazard
6.1B

Acutely toxic – Fatal (inhalation)

9.1A

Very ecotoxic in the aquatic environment

9.2

Soil environments (likely)

9.3

Terrestrial vertebrates (likely)

9.4

Terrestrial invertebrates (likely)

Kupu arataki (Context)
The potential effects of EDN (ethanedinitrile) on the relationship of Māori to the environment have
been assessed in accordance with sections 5(b), 6(d) and 8 of the Act. Under these sections all
persons exercising functions, powers and duties under this Act shall: Recognise and provide for the
maintenance and enhancement of people and communities to provide for their cultural well-being
(section 5(b)), and; take into account the relationship of Māori and their culture and traditions with
their ancestral lands, water, sites, wāhi tapu, valued flora and fauna, and other taonga (section 6(d))
and the principles of the Treaty of Waitangi (section 8).
It is noted that EDN triggers a number of hazardous properties giving rise to the potential for cultural
risk eg aquatic ecotoxicity. Cultural risk includes any negative impacts to treasured flora and fauna
species, the environment, and the general health and well-being of individuals and the community.
In general, the introduction and use of hazardous substances has the potential to inhibit the ability of
Māori to fulfil their role as kaitiaki. This is particularly relevant when considering the guardianship of
land and waterways given the ecotoxic nature of EDN to Te Marae o Tāne (terrestrial ecosystems)
and Te Marae o Tangaroa (marine ecosystems), in particular species associated with mahinga kai
(food resources) and kōrero o mua (traditional narratives) as well as other cultural associations.

Ngā here whakapapa (Genealogical obligations)
Māori have a holistic and intergenerational view of the environment based around whakapapa
(genealogies) and whanaungatanga (relationships) connecting people and all things in the world,
living and non-living, animate and inanimate. Māori cultural beliefs and environmental frameworks use
kinship, personification and metaphor to explain the origins of, and interrelationships between, all
things. These beliefs and frameworks are maintained and transmitted to successive generations
through kōrero o mua (traditional narratives), mātauranga (knowledge systems) and tikanga
(customary values and practices).
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According to Māori creation traditions, Tāne-mahuta (deity of humans, forests and forest-dwelling
species) procreated birds, insects, trees, plants and humans. As progeny of Tāne, all of these
organisms share whakapapa (genealogy) with one another and are closely related. Since birds,
insects, trees and plants were created before humans, the former have tuākana (senior sibling) status
in relation to humans who are teina (junior siblings). This tuākana – teina relationship dictates that
careful consideration of potential risks and impacts on plants and animals and places a responsibility
on Māori commonly known as kaitiakitanga (guardianship, due care and diligence).
Fish and other aquatic species are descendants of Tangaroa (deity of the sea and water-dwelling
species). Many of Tangaroa’s descendants live in the domain of Maru (tutelary guardian of fresh
water). Again, whakapapa obliges us to ensure that the best interests of these related and
interconnected elements are taken care of.
Any use of, or effects on, organisms and natural resources need to be contemplated within this
fundamental construct. Compelling justification is required for any detrimental impacts.

Ngā tikanga tuku iho (Cultural legacies)
Any substance that poses risk to the web of life, and the plants and creatures within it, is an issue for
Māori. The importance to Māori of ensuring that valued species flourish cannot be overstated
historically or contemporarily. In former times, mahinga kai (food resources), rongoā (medicine) and
pūeru (textiles) were critical for sustaining Māori communities and whānau. Wild plants and animals
formed a critical part of the food supply. Taonga species remain essential for continuing customary
practices and meeting cultural obligations, especially in respect of showing manaaki (hospitality) to
guests on the marae, providing whānau with traditional kai, healing people using age-old remedies,
and performing rituals in accordance with proper method and material.
Hazardous substances that may potentially harm or adversely interfere with culturally significant
receptors are not favoured by Māori. Any level of contamination of cultural receptors by hazardous
substances is undesirable – irrespective of the quantity of contaminants coming into contact with the
receptors, period of exposure, and the nature, scale and intensity of adverse effects.
Hazardous substances can engender both direct and indirect impacts on Māori interests. Direct
impacts are the positive or adverse effects on culturally significant receptors such as taonga species.
Indirect impacts are the consequential effects, that is, how such impacts affect the ability of Māori to
express their culture, in particular customary practices and usages associated with the affected
taonga species.
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Te take o EDN (The EDN proposal)
EDN was developed by the applicant, Draslovka, a company based in the Czech Republic. EDN is a
cyanide-based gas pesticide designed to exterminate pests in industrial applications such as export
consignments of logs and timber. The primary use pattern is that consignments would be fumigated
with EDN gas in individual stacks beneath sealed off tarpaulins, on hard impermeable surfaces, within
the precincts of ports. After fumigation the treated consignments are ventilated to dissipate EDN gas
into the atmosphere.
EDN is proposed as a replacement for the fumigant methyl bromide. New Zealand is a signatory to
the Montreal Protocol, an international treaty intended to phase out, reduce and monitor ozone layer
depleting substances including methyl bromide. In 2010 methyl bromide was reassessed and
fumigators using methyl bromide are required to recapture or destroy their methyl bromide emissions
from October 2020. If this proves to be impractical, and a suitable alternative fumigant cannot be
found, New Zealand’s log and timber export industry and its supply chain could be put at risk.
EDN could potentially be used at any New Zealand port where logs or timber are exported to
countries that require these commodities to be fumigated. Logs are currently exported from Marsden
Point (Whāngārei), Auckland, Tauranga, Gisborne, Napier, New Plymouth, Wellington, Nelson,
Picton, Lyttleton, Timaru, Port Chalmers (Dunedin) and Bluff.

Ngā whakaaro mō cyanide (Perceptions about cyanide)
Māori may associate EDN with the domains of Whiro (the deity of evil, darkness, death and disease)
and Hine-nui-te-pō (deity of human death and the underworld) due to the ability of cyanide to kill and
the controversial events in which cyanide-based materials have played a major part. Vectors of
disease, pest infestations, and the pestilence and destruction wrought by them, also fall within the
domain of Whiro. On the other hand, EDN offers considerable economic, environmental, social and
cultural benefits including:
 Enabling log and timber exporters to comply with the biosecurity requirements of overseas
governments.
 Avoids ‘shipping’ organisms that are unwanted at export destinations.
 Supports the ongoing well-being of people and communities associated with log and timber exports,
many of whom are Māori.
 Superior performance to methyl bromide from an environmental and cultural perspective.
The use of cyanide as a pesticide for eradicating possums in New Zealand is well known. Overseas it
has been used as a pesticide for fumigating storage facilities, railway wagons, ships and processing
plants. Its use as a human poison in espionage and as a genocidal agent is well documented. While
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the benefits of cyanide as a pesticide may be acknowledged, some Māori may view cyanide, and
therefore EDN, negatively due to its potential to cause death or serious harm.
Māori concern about cyanide products may be piqued by cyanide spills from gold mining operations in
recent years that resulted in catastrophic environmental impacts and/or human deaths. For example,
the 2000 Baia Mare cyanide spill in Romania killed large numbers of fish in tributaries and main stem
of the Danube River in Romania, Hungary and Serbia. This event has been described as the worst
environmental disaster in Europe since the Chernobyl disaster. Other examples of cyanide-related
environmental disasters include failures at the Certej gold mine, Romania (resulting in 89 deaths) in
1971, 1995 - Omai gold mine (Essequibo River) in Guyana and the Veladero gold mine (Potrerillos
River) in Argentina, 2015. Cyanide contamination of waterways overseas has resulted in numerous
cases of human and aquatic species mortality.
It is possible that negative perceptions of EDN may soften over time as its environmental and
economic benefits are better understood, especially in comparison to methyl bromide. This is more
likely to happen if EDN fumigators maintain ‘clean’ records in terms of protecting taha hauora (human
health and well-being) and taiao (the environment), noting that Māori are heavily involved in the
logging and timber industry. These matters are covered in subsequent sections of this report.

Papatūānuku (Land and soils)
EDN poses risk to Papatūānuku (land and soils) and has potential to harm culturally significant earth
dwelling creatures belonging to a realm known as Te Aitanga a Punga (the progeny of Punga) e.g.
noke / toke (earthworms), iroiro (nematodes), ngūharu (greasy cutworm) and pihareinga (crickets). It
is noted that EDN is registered as a soil fumigant in Australia.
Māori are concerned about any substance that has potential to directly poison or defile Papatūānuku
(earth mother), wife of Ranginui (sky father), from whom all living things originate. Papatūānuku is
central to Māori creation stories and represents many things to Māori. Whenua (land) and soils (one),
which provide a basis for life, are personified in Papatūānuku and are fundamentally important to
Māori identity. The inextricable link between Māori and whenua is reflected in the term ‘tangata
whenua’ meaning people of the land. Whenua provides a tūrangawaewae – a place where a person
can stand and feel they belong. Whenua also means placenta. Humans are born of Papatūānuku, are
sustained by her placenta (the land) and return to her upon death. Similarly, it is Māori tradition
following childbirth to return the placenta to Papatūānuku by burying it in a significant place. Māori are
concerned to protect these cultural associations in relation to EDN.
Any adverse impacts on soil environments, including potential risks to life forms such as worms and
naturally occurring bacteria, are regarded as culturally undesirable. This is particularly the case in
respect of noke / toke (earthworms) which are taonga species. Noke / toke are important to Māori
because they:
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 Are a source of food for culturally significant species e.g. tarāponga (red billed gull), kōtare
(kingfisher) and pūtangitangi (paradise shelduck)
 Are used in traditional fishing methods e.g. toitoi tuna (eel bobbing)
 Are a part of the Māori cosmogeny e.g. stories concerning Māui and the mortality of humans
 Have geographical significance through incorporation into place names e.g. Te Tai Tokerau
(Northland)
However, as EDN fumigations will be undertaken beneath sealed-off tarpaulins on hard impermeable
surfaces, or within other sealed-off containments, and EDN readily dissipates into the atmosphere
when fumigations are ventilated, it is unlikely to pose a significant risk to Papatūānuku. A further
mitigating factor is that indigenous species of noke / toke are not likely to present in areas where
fumigations would be undertaken e.g. ports. The use of EDN is not likely to compromise overall
populations of Te Aitanga a Punga.

Te Aitanga Pepeke (Insect world, arthropods)
EDN is designed to exterminate arthropods. Most of the target species are exotic, for example, the
burnt pine longhorn beetle, two species of bark beetle and the Sirex wood wasp. However, EDN
poses acute risk to culturally significant species belonging to a domain within Te Marae o Tāne known
to Māori as Te Aitanga Pepeke (insect world) and ‘Te Tini o Hakuturi’ (the multitude of bow-legged
ones). The most vulnerable pepeke are those that spend some part of their life cycle in the bark or
wood of trees especially Pinus radiata – fatality is certain for specimens present in fumigation
consignments.
Aotearoa has a number of pāpapa nguturoa (weevils / longhorn beetles) which bore into trunks,
branches or stumps of trees including Pinus radiata. However, as these taonga prefer dead or dying
wood, they are not likely to come into contact with EDN as by-kill on newly harvested pine logs or
sawn timber. Māori may be especially concerned about potential risk to huhu or tunga haere (huhu
grubs), the larval form of tunga rere (huhu beetles), as the former is a traditional delicacy. With
respect to pine plantations, huhu are usually found in decaying stumps and slash well after
plantations have been harvested, and therefore will not be affected by EDN. As with other longhorn
beetles, there is little risk of tunga rere, the adult huhu beetles, being exposed to EDN.
Winged insects living in pine plantations such as kihikihi (cicadas), rō (stick insect), weta, mūmūtawa
(ladybirds), ngaro whiore (ichneumonid wasps) and pūrerehua (butterflies) can fly away from trees
when disturbed by harvesting activities. Other less mobile species such as pūngāwerewere (spiders)
and various pāpapa (beetles) inhabiting surfaces or crevices of pine trees would be killed by
harvesting and debarking of logs prior to EDN fumigation. Some of the above-mentioned pepeke are
beneficial. For example, mūmūtawa (ladybirds) and pūngāwerewere (spiders) prey on a range of pest
insects and mites.
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Insects are culturally significant due to the part they play in Māori cosmogeny and environmental lore.
For example, according to kōrero o mua, the insects and birds saw a man named Rātā fell a large
tree to make a canoe without appropriate ritual or authority to do so. They were angry about this and
twice re-erected the tree after he had felled it, resulting in great shame for Rātā. This cautionary tale
is a reminder that natural resources should be used wisely and with due care and diligence.
It was Whiro (deity of evil) who, on his unending quest to destroy humankind, plants and creatures
created by Tāne (deity of the forest), sent an army of insects, birds and bats to kill Tāne when the
latter climbed to the heavens to fetch the three baskets of sacred knowledge – which Whiro tried to
get himself. However, Tāne called the winds to keep them away. As Tāne came back down with the
baskets, Whiro sent out a swarm of beetles, but Tāne defeated them too. He took all of Whiro’s
insects and birds to his forests, where they remain to this day. This illustrates that good eventually
triumphs over evil, and that long lasting change can be inspired by great leaders.
As indicated by the Māori term ‘Te Tini o Hakuturi’ (the multitude of bow-legged ones) – the word ‘tini’
meaning numerous, countless and prolific – the use of EDN is not likely to compromise overall
populations of impacted culturally significant arthropods and locally affected numbers can be
expected to recover reasonably quickly.

Ngā manu (Birds)
With respect to Te Marae o Tāne, manu (birds) have always had a prominent place in Te Ao Māori as
a food resource, skins and feathers for clothing and personal ornamentation, environmental and
seasonal indicators, spiritual guardians and many other tangible and intangible uses.
EDN has potential to harm culturally significant manu (birds) that frequent coastal locations such as
ports, either through direct contact with EDN or indirectly by consuming organisms exposed to EDN.
Some of the manu waitai (sea birds) that may be present in the vicinity of log or timber consignments
include karoro (black-backed gull), tarāpunga (red-billed gull) and kawau (shags), and possibly the
land-based kōtare (kingfisher). The risk to these taonga primarily arises if they are near to log or
timber consignments being ventilated after fumigation. There is a possibility that kōtare could venture
into fumigation areas to prey on insects. These manu are important to Māori for a variety of reasons,
some of which are outlined below.
In former times, Māori sometimes kept karoro as pets which were trained to eat the caterpillars that
infested kumara crops. Some birds became tame enough to follow people around, while others had
their wings clipped to stop them flying away. Tarāpunga are considered tapu by the Te Arawa people
as the shrieking of gull colonies warned them of a pending attack at Rotorua by northern Ngāpuhi
marauders led by Hongi Hika in 1823.
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The kawau is a metaphor for imminent action and people who are primed for action or ready to
implement a plan. This is evident in the saying ‘Kua mārō te kakī o te kawau’ (The shag’s neck has
stiffened), referring to the rigid out-stretched neck of the kawau prior to launching into flight. Its
alternative name ‘koau’ (a word play on ‘ko au’, literally ‘it is me’) is used in the proverb ‘Ko te koau
anake e whakahua i tana ingoa, ko au, ko au, ko au’ (Only the black shag proclaims its own name, it’s
me, it’s me, it’s me) in reference to conceited or egotistic people. Kupe, an early explorer of New
Zealand, had a pet shag that was said to be the ‘eye of the ancestor’, a special bird with insights into
ancient knowledge.
Māori admire the kōtare for being an alert sharp-sighted sentry. Its habit is to perch motionless at a
good vantage point, then attack its prey swooping down in a sudden blur. A person who is alert and
acts swiftly to seize an opportunity can be described as a kōtare. The word kōtare sometimes referred
to elevated platforms in pā from which sentries watched out for enemies.
For manu to be present there has to be a food source or a suitable environment for nesting.
Fumigation sites are generally unfavourable in this regard due to being located in active industrial
areas (ports) where disturbance is high and attractions such as food scraps and litter are managed to
control pests. Manu are highly mobile and can quickly move away from danger when a threat is
detected. In terms of prey species exposed to EDN (e.g. insects, mice), the number of manu feeding
in the vicinity of fumigation sites and the quantity of prey consumed would unlikely be large enough to
raise significant concerns in relation to these taonga. Furthermore, EDN and its break down products
are not bioaccumulative.
Controls for mitigating risk to manu could be applied stipulating that EDN fumigations are to be
undertaken at sufficient distances away from colonies and nesting areas of culturally significant birds.
Overall, the potential risk to culturally significant manu with the proposed controls in places is
expected to be negligible.

Te Marae o Tangaroa (Marine ecosystems)
Māori are connected to the sea by whakapapa and history. They came to Aotearoa from across the
ocean, and believe that after death their spirit returns to the ancient homeland of Hawaiki via this vast
domain of Tangaroa to join those who have gone before. Te Marae o Tangaroa (the sea, marine
ecosystems) was a life support system for coastal Māori – it was important in terms of sustenance,
raw materials, transport, trade, warfare, identity, literature and technology. This deeply rooted
association continues today in contemporary forms and expressions. Māori would therefore be
concerned about any potential risk EDN poses to Te Marae o Tangaroa.
EDN can be absorbed into harbour waters as a result of ventilating fumigation consignments, albeit
requiring relatively calm weather conditions. At certain concentrations in water EDN has the potential
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to adversely affect culturally significant ika (fish), mawhiti (crustaceans), kaiwhao (molluscs) and a
wide range of other marine taonga. The significance of marine taonga to Māori is highlighted below.
Māori use the bones, teeth, shells and skins of marine species for ornaments, tools and other
devices. Matau (fish hooks) and pā (trawling lures) were fashioned from bone and pāua shell. Shells
were used to make necklaces, anklets, containers, musical instruments, inlays in carvings, as well as
for cutting hair, scaling fish and scraping flax leaves in the preparation of muka (flax fibre) for a variety
of uses.
Marine life is cherished by Māori for many reasons other than its instrumental value as food and a
source of raw materials. For example, characteristics are observed in species that are used for
describing or modelling human behaviours. These ‘model’ species are embedded in whakataukī
(proverbial sayings), for instance ‘Kia mate ururoa, kei mate wheke (Die like a shark, don’t die like an
octopus)’, which advocates perseverance and resilience. An octopus is fairly passive when caught but
sharks fight tenaciously to the end, so this whakataukī encourages people to not give up and
overcome difficulties no matter how hard the struggle. Another whakataukī, ‘E kore te patiki e hoki ki
tona puehu (The flounder does not return to the sediment cloud it stirs up)’, advises people to not
repeat mistakes and move on to other opportunities. That is, learn from experience and make the
most of opportunities that come one’s way.
Marine taonga are prevalent in Māori art. Motifs of mangō (sharks), whai (stingrays), pātiki (flounder)
depicted in kōwhaiwhai patterns on rafters, and pātiki on tukutuku (lattice-work wall panels), inside
whare nui (meeting houses) and whare kai (dining halls) portray the relationships and importance of
these species to local Māori. Marine taonga also play an important part in kōrero o mua (traditional
narratives). For example, Māori legends inform us that the North Island came into being when the
demi-god and trickster Māui hauled up a gigantic fish from the depths of the ocean. This fish, ‘Te Ika a
Māui’ (The Fish of Māui) – the Māori name for the North Island, was a stingray. According to another
tradition, Kupe’s pursuit of a giant octopus called ‘Te Wheke a Muturangi’ (Muturangi’s octopus)
across the Pacific Ocean led him to discovering New Zealand. It was during this mission that Kupe’s
wife, Hine-te-Aparangi, named this land ‘Aotearoa’ (land of the long white cloud).
In terms of protecting marine taonga, it is noted only tiny amounts of EDN would be absorbed into
harbour waters, even when conditions are ideal for maximum absorption. As coastal areas are
inherently windy environments, and the number of windless days at ports are somewhat limited, the
potential for EDN absorption is further reduced. Nevertheless, controls for mitigating risk to marine
taonga could be applied stipulating that fumigation consignments are not to be ventilated in windless
or low-speed wind conditions. Consuming organisms which have spent time in ‘EDN receiving waters’
is not anticipated to be a concern for humans or predators. Overall, the risk to culturally significant
species within the water column is likely to negligible.
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Ngā mahi rēhia (Recreation activities)
Māori participate in a wide range of recreational activities within harbours and coastal environments.
These activities include fishing, swimming, diving, walking, nature watching and boating activities
such as waka ama, kayaking, rowing, water skiing, jet skiing, power boating, wind surfing and
yachting.
As public access to operational areas at export ports is generally controlled, shore-based recreational
activities e.g. fishing, swimming, diving and nature watching would be excluded from areas where log
and timber fumigations are undertaken. It is possible that recreators using watercraft of any type
adjacent to ports could venture into operational areas of ports in the vicinity of fumigations. However,
unless authorised by port authorities, nobody should be present within or near to these environs for
safety and operational reasons.
Given the dissipative attributes of EDN, and presumed absence of recreators in close proximity to
fumigations, the potential for recreators to be exposed to EDN would be negligible. Furthermore,
fumigations are less likely to be ventilated when conditions are most favourable for some water-based
recreational activities ie in calm or low wind speed conditions. Potential risks to taha hauora (human
health and well-being) are addressed in the section below.

Taha hauora (Human health)
EDN is classified as being acutely toxic when inhaled and is potentially fatal. The inhalation hazard is
culturally significant. Breathing is not only a critical body function that sustains one’s mauri; it joins
people together and connects us back to the origin of humankind through tikanga (customary values
and practices) and the Māori belief that we are partly mortal and partly spiritual. According to
traditional narratives, this came about when Tāne Mahuta (progenitor of humans) created the first
human being, Hine-ahu-one (woman made of earth), by fashioning a female form out of clay,
breathing life into her nostrils and Hine-ahu-one coming alive with a sneeze (‘tihei’ or ‘tihe’ in Māori). It
is from the union of Tāne and Hine-ahu-one that the unbroken chain of human generations derives,
each of us having our own breath of life. Thus breath symbolises our life, origin and essence.
These connections are acknowledged in whaikōrero (oratory), for example, the idiom ‘Tīhei mauri ora’
(behold the sneeze of life) is commonly exclaimed by Māori orators at ceremonies and gatherings to
signal their intention to speak. These ideas are also expressed through hongi (pressing of noses)
when people greet one another ‘share breath’ by pressing noses, acknowledging the first breath of
Hine-ahu-one and our descent from that common origin. Breath is therefore unifying.
It follows that EDN poses risk to taha hauora (human health) particularly the dimensions of taha
tinana (physical health and well-being) and taha wairua (spiritual health and well-being obtained
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through the maintenance of a balance with nature and the protection of mauri). Exposure to EDN may
inhibit taha whānaunga – the responsibility to belong, care for and share in the collective, including
relationships and team work, and be connected to, people and things that foster a sense of belonging,
enjoyment, well-being and safety. There is a risk that using this substance may compromise the
ability of people to protect themselves and others where it is being used. Ensuring the collective
welfare and fostering a sense of well-being and safety amongst all involved is important for
maintaining taha whānaunga.
For the above reasons, Māori will be concerned to ensure that inhalation hazards associated with
EDN can be managed appropriately to not only protect taha hauora in a physical sense, but also to
respect spiritual connections around the breath of life.
Māori are interested to protect the well-being of all people in the community from the adverse effects
of EDN. Māori will be especially concerned about EDN gas drifting from fumigations and exposure of
their people and communities to EDN. Māori need to have confidence their interests beyond
fumigation sites will be protected. This includes metaphysical contamination where animate and
inanimate objects imbued with spiritual qualities can have those attributes diminished by exposure to
EDN. Such objects, or resources, includes things such as significant sites, waka, buildings, structures,
notable rocks, reefs, trees and geographical features.
At the forefront of minds will be marae and other places where Māori gather, especially kōhanga reo
(Māori medium preschool), kura kaupapa Māori (Māori immersion schools), papa tākaro (playing
areas), papakāinga (housing precincts) and whare haumanu (medical clinics), as these places are
frequented by vulnerable groups such as tamariki (children), kaumātua (older persons) me ngā tūroro
(the sick or infirm). Several marae are located near to log export ports, for example, Whareroa Marae
(Mount Maunganui), Te Poho o Rawiri Marae (Gisborne), Te Kurī a Tuatai Marae (Gisborne), Pipitea
(Wellington), Whakatu Marae (Nelson), Ōtākou Marae (Otago Peninsula) and Te Rau Aroha Marae
(Bluff). It is likely that a number of the other institutions mentioned above will also be situated near
ports around the country.
Māori working in log fumigation activities where EDN will be used are a potentially vulnerable group in
view of the inhalation hazard associated with this substance. It is noted Māori have significantly higher
registration rates, being almost twice as likely as non-Māori for respiratory diseases16. Furthermore,
as a population, 6.9% of Māori are represented in occupations or activities17 where they may be
potentially exposed to EDN. As such, Māori may be disproportionately affected by this substance as a
demographic group.

16

Ministry of Health. Respiratory Disease. https://www.health.govt.nz/our-work/populations/maori-health/tataukahukura-maori-health-statistics/nga-mana-hauora-tutohu-health-status-indicators/respiratory-disease
17

Te Puni Kokiri. Industry Sector of Employment. https://tpk.idnz.co.nz/tpk/industries
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The foregoing risks to taha hauora can be managed by controls stipulating that fumigation workers
use appropriate protective equipment (PPE) e.g. gloves, mask, goggles, breathing apparatus and fulllength clothing. Additionally, workers can wear personal EDN detection devices. Risk can also be
managed by workers being properly trained in EDN fumigation following best practice operating
procedures and industry guidelines. EDN fumigations would occur in managed areas where access to
fumigation sites is controlled, and only authorised persons (workers) should be present where risk to
taha hauora is greatest. Nevertheless, bystanders can be protected by the use of exclusion zones
and signage around fumigation sites.
Since EDN is not carcinogenic, mutagenic nor has reproductive or developmental effects and does not
accumulate in the human body, it is not likely to compromise well-being in relation to:
 Mate ā ira (genetically linked diseases), or interference with ira tangata (human genes) and ira atua
(divine elements) of which human beings are comprised.
 Interference with whakapapa (genealogy) and whanaungatanga (family relationships).
 Mate pukupuku - cancer related conditions.
 Te whānau tamariki - issues concerning fertility, pregnancy, birth and developmental defects.
 Premature reduction of mauri (vital essence) and manawaroa (resilience) of humans.
It is noted that EDN rapidly dissipates into the air when fumigation consignments are ventilated and
readily breaks down into harmless components. It is also noted that EDN is easily detectable by
humans as it makes the eyes water at lower than fatal concentrations and has an odour of almonds at
high concentrations. There is no risk to workers or bystanders after ventilation of fumigation
consignments. Monitoring systems can be installed at fumigation sites to monitor EDN concentrations
and dispersal.
Separation distances between fumigation sites and cultural receptors (including people) should be
sufficient to enable dissipation of EDN emissions to harmless levels and render any downwind effects
negligible. Ideally, fumigations should not occur in the vicinity of natural features that are iconic or
identity landmarks for Māori. Māori would prefer EDN fumigations to be undertaken well away from
sensitive sites such as urupā (burial grounds), wāhi tapu (restricted sites), wāhi tupuna (ancestral
sites), marae, kāinga (residences), mahinga kai (food gathering places), any culturally sensitive sites
listed in district and regional plans, retirement homes, medical facilities, public amenity areas, and any
sites frequented for social or commercial purposes.

Ētahi atu whakamahi (Other use patterns)
In addition to wharf-side fumigation of logs and timber, Draslovka is also seeking approval for use of
EDN in shipping containers, ships’ hold, fumigation chambers or similar containment structures.
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Ships’ holds
Offshore fumigation in ships’ holds would virtually eliminate potential impacts on culturally significant
species when holds are de-gassed by emission to air, as karoro (black backed gulls) and other
common tara (gulls) are not likely to be flying around ships beyond coastal waters. While the safety
and well-being of crew would still need to be assured, risks to the surrounding community and
environment associated with land-based fumigation would be avoided.

Shipping containers, fumigation chambers and other containments
It is noted that fumigation in portable containers provides operational flexibility ie can be undertaken at
any suitable sites that are safe and convenient, including locations other than ports. Fumigations in
fixed containments (ie not portable), for example, at log processing centres (debarking) and
permanent facilities, are likely to be located in industrial areas. In all cases, the risk to Māori interests
would depend on where fumigations are undertaken.

Ētahi atu mea (Other matters)
In addition to the foregoing mitigation measures, protection of human health and the environment
would be enhanced by controls stipulating: Maximum application rates; Certified handler status for
fumigators, and; EDN fumigations should comply with the Code of Practice HSNO COP 31 – The
Control and Safe Use of Fumigants (this falls under WorkSafe’s jurisdiction).
The proposed use patterns of EDN are not anticipated to pose an appreciable threat to culturally
significant species of otaota (plants), kararehe (quadrupeds), ngārara (reptiles) me ngā rīroi (rodents).
EDN is not expected to adversely impact on the domain of Tāwhirimatea (deity of weather and the
atmosphere) because EDN, is not a known greenhouse gas, does not damage the ozone layer, and
any temporary effects on air quality would be extremely localised ie confined to the general vicinity of
ports due to its rapid dissipation into the atmosphere.
The risks pertaining to flammability of EDN are personified in the Māori deity of fire, Mahuika. Māori
used fire as a source of heat and light in a wide range of applications. Fire is central to the concept of
ahikāroa (long burning fires of occupation), which was an important mechanism for maintaining
traditional rights of occupation over specific areas of land. Flammability risks associated with EDN are
likely to be well understood by fumigators who can mitigate these by adhering to safe operating
procedures and industry best practice. No adverse effects on Māori interests are expected in this
regard.
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Ngā Painga (Benefits)
As noted in the Māori Reference Group report on EDN, Māori are involved in all parts of the log
supply chain as forest owners, business owners, managers, contractors, employers and employees
engaged in nurseries, land preparation, planting, roading, harvesting, processing, transport and
wharf-side handling of logs including fumigation. Many Māori families and households depend on
these operations for their livelihoods and well-being. Into the future, as the Māori economy continues
to grow, Māori are likely to be increasingly represented in the supply chain wherever logs are
procured, fumigated and exported. The same applies to sawn timber. Therefore, the unavailability of a
suitable fumigant and subsequent impact on the log and timber export industry could potentially have
substantial economic and social implications for Māori.
The log export industry and wider forestry sector is a keystone of Māori development in the postsettlement world. The availability of EDN would signal confidence to Māori businesses involved in the
log supply chain to continue operating and investing in the sector. It would also signal confidence to
Māori to contemplate careers, family life and lifestyles enabled by the export log industry. Availability
of EDN would support social and economic opportunities for Māori in rural areas, especially in
Northland, Bay of Plenty, Central North Island, East Coast, Hawkes Bay, Whanganui and Wairarapa.
Treaty of Waitangi settlements, for example the Central North Island Forests Settlement, have
transferred substantial forestry assets to iwi which provide an important platform for Māori
development. Such resources, and the logging industry based on them, support achieving
rangatiratanga (self-determination) as envisaged in the Treaty. That is, Māori being able to determine
their own futures, provide for their well-being according to their needs and aspirations, by developing
and managing their own resources and capabilities.
Availability of EDN would support ongoing productive use of Māori land growing pines, contribution to
carbon sequestration and generation of carbon credits. It encourages continuation of forestry as a
viable land use for marginal or erosion-prone land that may otherwise have limited economic potential
and generate soil water management issues.

Kaitiakitanga and manaakitanga (Stewardship / guardianship and due
care)
Kaitiakitanga can be interpreted roughly as stewardship and guardianship enabling the protection of
resources for the current and future welfare of people and the environment. Kaitiakitanga seeks to
maintain balance and harmony within the environment from a perspective of intergenerational
sustainability. Manaakitanga is about valuing people, acting with goodwill and beneficial purpose,
showing respect, caring for and protecting the well-being of people and the environment.
Manaakitanga extends to physical, spiritual, social and economic well-being – which can manifest in
dimensions of taha hauora (human health).

July 2018

62
Application for approval to import EDN for release (APP202804)

The risks associated with EDN and its potential adverse effects on people and the environment can
be managed down to a negligible level. Keeping people safe and minimising environmental impacts is
consistent with the practice of kaitiakitanga and manaakitanga.

Kupu whakatepe (Conclusion)
Based on the information provided, including the use pattern and the controls proposed to be
assigned to EDN, the potential risks to Māori interests are likely to be negligible in terms of Māori
cultural beliefs and environmental frameworks.

The HSNO Act
Section 5(b) – recognise and provide for cultural well-being
This application is not likely to put cultural well-being of Māori at risk by infringing on Māori cultural
beliefs and environmental frameworks.
Section 6(d) – take into account Māori relationship to the environment
The EPA’s cultural risk assessment (CRA) considers potential risks and impacts on Māori
interests including the relationship of Māori to the environment, culturally significant species and
resources, and the tikanga (customary values and practices) associated with these taonga. The
CRA has identified cultural concerns in relation to human health and culturally significant
species. However, potential risks around these issues can be managed, therefore the application
is not inconsistent with Māori cultural beliefs and environmental frameworks.
Section 8 – take into account Treaty of Waitangi principles
The active protection principle ie the Crown has a duty to actively protect Māori interests.
The EPA has undertaken a CRA to consider potential risks and impacts on Māori interests as well
as controls for protecting Māori interests. As noted above, the concerns in relation to human health
and culturally significant species can be managed.
The informed decision making principle ie the Crown has a duty to make informed decisions.
The EPA has undertaken a CRA to ensure decision making on this application is informed by a
Māori perspective.
The taonga principle ie ‘taonga’ include all valued resources and intangible cultural assets.
The scope of the EPA’s cultural risk assessment includes tangible and intangible taonga, such as
culturally significant species and resources and the tikanga (customary values and practices)
associated with these taonga.
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Appendix C: Full list of submitters
The list is provided alphabetically (by organisation).
EPA Reference

Submitter Organisation

Submitter

Wants to be
heard

Position Sought

SUBMISSION 126938

Aubade Global Resources Ltd

Satinder Singh

No

Approve

SUBMISSION 126980

Bay of Plenty Regional Council

Sam Weiss

Yes

Not Indicated

SUBMISSION 126961

City Forests Limited

Grant Dodson

No

Approve

Warwick Foran

No

Approve

Neal Ebbett

No

Approve

Dan Gaddum

No

Approve

Crown Forestry, Ministry for Primary
SUBMISSION 126947
Industries
SUBMISSION 126936

Earnslaw One Ltd
Forest Owner Marketing Services

SUBMISSION 126948
(FOMS)
SUBMISSION 126968

Genera Limited

Mark Self

No

Approve

SUBMISSION 126964

Hammond Resource Management Ltd

Don Hammond

Yes

Approve

SUBMISSION 126937

Hancock Forest Management

Callum Bolitho

No

Approve

SUBMISSION 126959

Hancock Forest Management

Sally Strang

No

Approve

SUBMISSION 126966

Independent Stevedoring Ltd

Independent

Approve with
No

Stevedoring Ltd.

conditions

Juken New Zealand Limited SUBMISSION 126954

Byron Dewar

No

Approve

Wairarapa Mill
SUBMISSION 126943

Lake Taupō Forest Management Ltd

Geoff Thorp

No

Approve

SUBMISSION 126949

Laurie Forestry Ltd

Rodney Ryder

No

Approve

Vern Harris

No

Approve

Chris Rayes

No

Approve

Barry Wards

Yes

Approve

Marlborough Forest industry
SUBMISSION 126939
Association Inc.
SUBMISSION 126946

Matariki Forests
Ministry for Primary Industries -

SUBMISSION 126977
Wellington (Head Office)
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SUBMISSION 126957

Nelson Forests Limited

Heather Arnold

No

Approve

Neil Cullen

No

Approve

Trudy Geoghegan

No

Not Indicated

Glen Mackie

Yes

Approve

New Zealand Farm Forestry
SUBMISSION 126971
Association
SUBMISSION 126979

New Zealand Fire Service - Head Office
New Zealand Forest Owners

SUBMISSION 126950
Association
SUBMISSION126967

Nordiko Quarantine Systems Pty Ltd

Wil Grullemans

Yes

Decline

SUBMISSION 126956

Northport Limited (Marsden Point)

Northport Limited

No

Approve

SUBMISSION 126944

NZ Forest Managers Ltd

Ian Shapland

No

Approve

SUBMISSION 126931

P F Olsen and Company Limited

Peter Clark

Yes

Approve

SUBMISSION 126962

P J International Limited

Peter Hill

No

Approve

SUBMISSION 126945

Pacific Forest Products

John Gardner

No

Approve

SUBMISSION 126958

Pan Pac Forest Products Limited

Tim Sandall

No

Approve

SUBMISSION 126940

Port Blakely Ltd

Philip Taylor

Yes

Approve

SUBMISSION 126955

Port of Napier Limited

Todd Dawson

No

Approve

SUBMISSION 126970

Quarantine Scientific Ltd

John Armstrong

Yes

Approve

SUBMISSION 126965

Red Stag Timber Limited

Tim Charleson

No

Approve

SUBMISSION 126941

RMS New Zealand Ltd

Bruce Easton

No

Approve

Ian Gear

Yes

Approve

Stakeholders in Methyl Bromide
SUBMISSION 126982
Reduction Inc.
SUBMISSION 126953

STRAWBERRY GROWERS N.Z. (INC)

Michael Ahern

No

Approve

SUBMISSION 126930

Summit Forests New Zealand Ltd

Paul Burridge

No

Approve

Laura Marra

Yes

Decline

Oliver Sutherland

Yes

Approve

Tauranga Moana Fumigant Action
SUBMISSION 126960
Group
SUBMISSION 126969
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The Soil & Health Association of New
SUBMISSION 126978

Mischa Davis

Yes

Decline

Zealand Inc
SUBMISSION 126951

Total Harvest Solutions (THS)

Paul Jensen

No

Approve

SUBMISSION 126963

TPT Forests Limited

Mark Procter

Yes

Approve

SUBMISSION 126952

Waikato Regional Council

Johnathan Caldwell

No

Approve with
conditions
SUBMISSION 126942
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Wenita Forest Products

David Cormack

No

Approve

